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Electronic Publishing for Learning

A Metaphor

Perhaps the best way to first approach the Electronic Publishing for Learning system being aevel-
oped by DiaCom is through a metaphoric example.

Imagine an electronic microscope specifically designed for learning from information. A simple and
economical device, designed to receive very specia kinds of "dlides’- dides that carry their own
lenses.

Now, imagine that each slide has two such sets of lens-"multi-sensory"” lenses. One set allowsthe
learner to look at the meaning of a "paragraph” from various points of view. The other set enables
the learner to look at any word or term with various types of clarification or elaboration. A series of
such slides would represent a course of study or data base.

When using such a device, should the learner feel the meaning is unclear, he or she can select the
combination of lensesthat bring it into focus. The "adjustments’ act as a L ear ner-Interface, the
"dides" are Meaning Modules. Together with the "microscope” we call this learning environment
Electronic Publishing for Learning.

What isEPL?

Electronic Publishing for Learning is a new learning environment and a different way of seeing the
relationship between information intended to facilitate learning and learners. Itsfirst principleis
responsiveness. EPL is designed to be immediately responsive to the learner's rapidly changing
needs for clarity and comprehension. Its second principle is meaning orientation: EPL responds to
different levels of meaning needs; from help in understanding an element, (such as aword or multi-
media object), to help in understanding alarger domain (such as a paragraph or thematic construct).
Itsthird principleis "multi-learners': EPL is designed with awide variety of learnersin mind.

A New L earning Environment

In general, the facilitation of learning occurs through interpersonal relationships (teacher tutoring,
group learning etc.) and information relationships (printed, recorded, or programmed information).
A significant degree of today's curriculum isbeing facilitated by our relationship with information.

INTERPERSONAL RELATIONSHIP INFORMATION RELATIONSHIP
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The fact is that the most effective learning environment (intentionally facilitating) is, necessarily,
one that can be adjusted by the learner according to his or her immediate meaning- needs, asthey
occur, and within the context and the objectives of the teacher(s)/designer(s). That is, an environ-
ment that provides each individual learner the tools necessary to adjust the experience to maximally
engage hisor her own cognitive learning style, reading vocabulary, native language, level of under-
standing of the subject, and appropriate unfolding pace.

The function of information, when created to facilitate learning, isto convey the meaning intended
by the author (instructional designer or teacher), and to do so in away that maximizes the learner’s
opportunity for comprehension. Textbooks fail learners not because they are not written in the right
way, but because thereisn’t one “right way”. There simply is no “one way”, one universal narrative
that can reach al learners. So, forced to conform to the one content, one form, one structure, neces-
sitated by the “one-way” medium of printed books, generations of authors have learned to write texts
for a stereotypical (and nonexistent) “average learner”. There simply was not, and still is not, away
textbooks can be made to adapt to the dynamically changing needs of each learner. By the same
token, the use of personal computers in education has not met expectations because thus far, these
machines have been used to automate the “average-learner” model, not break through it.

one right way many ways

INSTRUCTIONAL
DESIGN

(1] ° ..

"average learner" "multi-learners”

The DiaCom environment subordinates form, structure and content to the author’ s intended mean-
ing and the range of meaning-needs learners may haveinrelating to it. By using intended meaning
asthe basis for “linkage”, content and resources developed to meet the needs of multiple learners
can be correlated and made simultaneously available in the environment.

Each “meaning level” (word, sentence, paragraph) in a publication (courseware or database) is no
longer restricted to the get-it or miss-it “average learner” structure. Rather, each level is supported
by awide range of information resources which have in common the same meaning, but that provide
access to that meaning in different ways. For example, each element of meaning (word or multi-
media object) is connected (through intuitive icons) to such references as definitions, synonyms,
illustrations, etc. Similarly, each paragraph or thematic construct is connected to alternate ways of
expressing its intended meaning, including alternate languages, representation styles and levels of
difficulty or depth. Together, these two levels of support enable the learner to “adjust the focus’ by
selecting the information that is more meaningful to him or her. Moreover, and most importantly, the
process of adjustment is not predetermined by the author or the environment, but occurs "live",
performed by the learners themselves, as their ever-changing, ever-immediate, needs arise.
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Electronic Publishing for Learning
System Overview

DiaCom is developing a general purpose electronic learning environment. This system is being
designed entirely from the vantage point of alearner needing more while trying to understand and
move through learning materials. The environment's first design priority isto provide a new general
relationship between learner and materials - arelationship that encourages learners to be sensitive to
their own meaning needs and to critically employ them in controlling the environment.

This software environment will permit learnersto self-direct and select learning materials according
to their abilities, prior level of knowledge, learning style and immediate persona needs. By encour-
aging learners to declare, at virtually anytime or place, their uncertainty or curiosity impulses, and by
subsequently providing the tools and resources that help them clarify and resolve such impulses, the
environment transforms obstacles encountered during learning into opportunitiesto learn to learn
while overcoming them.

The system is designed to be responsive to the learner's dynamically arising uncertainties and curi-
osities at two levels: clarifications, definitions, illustrations, pronunciations and encyclopedia
elaborations respond to "elemental” meaning needs; alternate representations, dynamic simulations
and launchable external programs respond to "contruct” meaning needs. Both levels are represented
by aunique set of Icons. Elemental level catagories include concise support: dictionary, thesaurus,
pronunciations, author's (or teacher's) notes, aternate languages, images, and el aborative support:
encyclopedia and biographies. Construct level support has four major catagories: grounded-practical,
metaphoric-intuitive, analytical-logical and interactive-simulative. Each such major catagory medi-
ates access to sub-classes of representation. For example selecting metaphoric could yield:
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The environment uses the Macintosh to generate multi-media learning materials which can be
distributed by networks and avariety of media. It can aso use MS-DOS platforms, the Macintosh,
the Apple I, and other new platforms to deliver the materials.

System Components:

1- The Learner Interface: Optimized entirely for the process of learning and applicable to virtually
all subjects, the Learner-Interface allows learners to adjust a continuum of multi-media materials to
suit their own unique learning/ comprehension needs. The interface provides an intuitive naviga-
tional system which makes learning more effective by allowing the learners to self-direct their
progress through each encounter with obstacles or curiosity. The interface can run on all persond
computer platforms, thus giving educators away to seamlessly integrate their work and learning.

2- The Authoring System: The learning materials are devel oped on the Macintosh by an authoring
system which can support single or collaborative authors/teachers. The system generates powerful
multi-media learning experiences that can be delivered viathe interface to ultimately all types of
personal computers, and eventually, on an entirely new class of delivery system.

3 - TheLearner Diagnostic System: Asalearner navigates through the information a path is
recorded. Each time the learner encounters an unknown word, requires clarification of a point, or
chooses to have information presented in an alternative learning style his or her choices are captured.
These selections are next interpreted by a diagnostic program, operating on either an MS DOS or
Macintosh machine, which produces a"learning map" for the instructor highlighting areas which
may reguire more personal assistance. When summarized, these diagnostics highlight areas for
additional course development and provide instructors with a better understanding of the learner.

4 - Hardwar e Because the environment is based on a different approach to processing and relating
to information it makes possible the development of an entirely new and complementary family of
peripherals and platforms. These include new kinds of storage devices that can significantly boost
performance on older personal computers, a new way to network multi-media experiences on exist-
ing platforms and a family of Personal Learning Systems most significantly including a powerful yet
economical and portable, Electronic Book.

Relevant Random Access: What makes these opportunities possible is an underlying information
processing technology based upon a different approach to organizing data bases intended to facilitate
learning.

Multi-media learning experiences can be seen as aflow of learning events. Each event is surrounded
by arich resource of supporting visual, graphic, audio and text-based materials which can be called
upon to amplify and enrich the learner’ s experience. The traditional approach isto develop a body of
course materials into a single large data base (or a course connected to series of seperate databases).
The learner then travels through the course, accessing from within it or other on-line databases those
materials required to support any one event. The difficulty with this approach is that each meaning-
need-event may require search and mechanical access delays. Thus, responsively supporting the
learner’ s needs from within the large random data base of materials requires significant processing
power and speed.
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With the new technology, the database is a link-map, atop level organizer of smaller, nested, event-
optimized databases. Each event database or meaning module is a self contained mini-library of
resource materials relevant to overcoming the possible obstacles or sources of curiosity arising
within a specific event. By compiling courseware in this manner, the overall processing require-
ments of the hardware and software are split into two categories. One is the movement from event to
event. Thisis either regulated by the courses internal order or by the learner’s own navigational
requests. The other isthe delivery of event-relative support materials. Thisis now dramatically
expedited by the fact that these materials are already resident in RAM when the learner needs them.

INFORMATION RESOURCES
(data bases - reference libraries - text books)

AUTHOR - DESIGNER - TEACHER
(INTENTIONAL)

MECHANICAL MEDIA or ON-LINE DELIVERABLE

D AUTHORING - EDITING &
; COMPILER SYSTEM
g INTENDED MEANING,
n EVENT, or FACT
P
| B PACK
S MEANING . =& .= |  MODULE - _
t CACCIIC UN-PACK
i
c
s

___________________9

By designing an authoring system to generate such courseware and an interface to navigate among
retrieve, and manipulate the modules, powerful learning experiences can be delivered on compara-
tively low-powered platforms. The modularity of the software also provides away to integrate the
work of authors and publishers with teachers. Rather than needing a comprehensive understanding of
the overall course and its software details, teachers can call up a published module and simply add
whatever they want to its contents. The compiler will reinstall the module within the overall course
or database and the Learner Interface will automatically respond to the updates. A more robust,
future, version of this method of meaning-centered modularization can be facilitated by on-line A.l.
agents which dynamically compile the modules in response to learner inquiries.

Finally, this method enables the development of entirely new and more economical hardware plat-
forms designed exclusively for receiving such electronic publications for learning.
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INTRODUCTION

PREMISES & ORIENTATIONS

BACKGROUND

Our society needs excellent workers and students. Toward that end, over 500 billion
dollars is spent by industry and government each year. Excellent workers are students of
their work - excellent students work at their learning. The most central and common
attribute of excellence in workers and in students is how well they learn. We use
“learner(s)” from here on to represent and mean both.

In a recent book by Peter Senge (of MIT’s Sloan School of Management), “The Fifth Disci-
pline - The Art and Practice of the Learning Organization”, organizations and the people
who work for them are seen as complexly related learning systems. Throughout the theo-
retical and applied organizational sciences, from Fortune 1000 meeting rooms to the busi-
ness schools of every major university, the emerging paradigms all center on improving
organizational and individual learning. As organizations struggle to improve quality, re-
sponsiveness and efficiency amidst change and uncertainty they are coming to realize the
practical implications of Demming’s phrase: “the only sustainable advantage [of any orga-
nization] is learning”.

Driven in part by the crisis in education, many new approaches to facilitating learning are
emerging. Learning to Learn, Critical Thinking, Self-Esteem, Constructionism, Learning
Styles, Multiple Intelligences, Accelerated Learning and other “movements” are all begin-
ning to contribute. Work being done in various branches of cognitive science, developmen-
tal psychology, and humanistic psychology are, in conjunction with these movements and
the enormous pressure to reform education, leading toward a massive shift in the very
mission of education. Educational research and the needs of business are aligning toward
a new definition of what it means to be “educated”.

While it is no longer clear what knowledge and skills will be relevant to the needs of busi-
ness and hence to the preparation of today’s children, it is glaringly obvious that business
will need and the children must become better learners. The difference between
yesterday’s educated persons and tomorrow’s life long learners is the emphasis that will be
placed upon their capacities for ongoing learning. The implications of this require and are
precipitating an inversion in education’s most fundamental priorities: Whereas in the past
education has viewed a students capacities for learning as the means through which knowl-
edge and experience is acquired, the future will use knowledge and experiences as the
means to extend and enrich a learner’s capacities for learning. To become more learning
capacity oriented education is shifting from an emphasis on producing “knowers” to stew-
arding “learners.”

Businesses need learners and they need products and services that can help them learn
how to translate their strategic plans into effective curriculum, learning environments and
learning experiences that will develop and extend the competencies of their learners and
the organizational systems that interface them.
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DiaCom is a company developing products and services entirely designed for facilitating
the capacities for learning in individuals and organizations - for serving the emerging
“learner” market. Based on years of research into the fields and disciplines relevant to the
issues of learning, education and business, DiaCom is poised to create and market a series
of breakthrough products.

ORIENTATION TO THE LEARNER
Based on research into what constitutes an excellent learner, DiaCom discovered that:

* Both in terms of interpersonally and informationally facilitated learning, the capaci-
ties of a student to employ “critical thinking skills”, to formulate a “good question”, to
“construct knowledge”, to “abstract coherently”, to avoid “premature closure”, to
avoid “tendencies toward self-deception”, to live with “ambiguity” and perhaps most
importantly to creatively learn, is the learner’s both tacitly spontaneous and con-
sciously instrumented response to his or her own fluctuating meaning needs. Com-
paratively, everything else is habit acquiring new habits.

“Meaning needs” refers to the impulses of desire, curiosity, uncertainty, ambiguity
and creativity. Impulses, that underlie, give direction to and emerge within conscious
awareness and activity. As these impulses fluctuate in various contexts, how the
learner has been habituated to or has participatively learned to respond to
them (consciously and/or subconsciously follow through with or suppress them) is
at the core of his or her capacities for learning.

These attributes stand in marked contrast to our education and business learning systems
as they are currently oriented toward relating to learners through a timescape grossly out of
sync with where and when the most critical aspects of developing the learner’s capacities
for learning are taking place.

Over the 13 years of K-12, students spend thousands of hours sitting in classrooms experi-
encing presentations and formal activities that by their natures evoke and then circumstan-
tially prohibit the students emerging meaning needs from getting attention or being followed
through with. One teacher, fifteen to forty students. If during a class lecture, a movie or
exercise, a student has meaning needs related to details in the flow, what happens? What
can they do?

For young children the capacity to be uncertain or curious is in marked contrast to their
ability to articulate what it's about. Meanings can be moving by at a pace so foreign that
the child can’t even consciously know, let alone articulate, what has or is causing them to
“need more”. Some older students do stand up or raise their hands and say “excuse me -
stop - | am curious about your use of the word (x)” or “what do you mean by (y)”. But it
isn’t the rule. Even for those not intimidated or those able to stay in sync with the class,
thousands of uncertainties and curiosities are ignored for every one acted upon.

Over those 13 years, how many hundreds if not thousands of hours do children spend with
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a book in their hands? Again, what can they do when they encounter a word, term, phrase,
concept , method of presentation, etc., that either evokes curiosity or uncertainty - that
causes them to need more? Put the book down, break engagement with the flow, and
seek help from the teacher or reference library? Skip along hoping the meaning of the word
will emerge in context?

Obviously, most students just learn to ignore all but their most powerful impulses. They
learn to suppress following through with them not because they are discerned as meaning-
fully irrelevant or inappropriate, but because they are circumstantially irrelevant or inappli-
cable - because the environment was never designed to respond to them at that level.
Slowly but surely the circumstances of this insidious curriculum, of a student’s “back-
ground” relationship to educational experiences, mount up to a deadening of his or her
inner reponsivity to his or her own meaning needs. They may “learn to know a lot” but to a
substantial degree at the expense of, rather than the extension of, their fundamental ca-
pacities for learning - at the expense of what will enable them to become better learners.
Thus the pervasive lesson of education has been to learn to separate from, suppress and
tacitly invalidate the intrinsic movements which are the fountainheads of the learner’s
capacities for learning.

DiaCom'’s research into these issues led to the questions:

« If learners can't trust their own learning (meaning) needs as the primary compass
from which to orient themselves to learning - who or what is learning?

* How can learners learn to tune into trusting their own meaning needs without a
relationship to their learning environments which is responsive enough (in time) for
them to follow through with them?

As developing the learner’s capacities for learning is central, and the learner’s live partici-
pation in the movement of his or her meaning needs is central to his or her capacities, then
it follows that the central mission of education will emerge to become the encouragement
and facilitation of a learning oriented subjectivity. Learning oriented people - learners
are what business needs and education is evolving to develop.

Recognizing the opportunity for a series of products and services that would be designed to
facilitate specific learning objective mastery while co-equally developing the learner’s ca-
pacities for learning, DiaCom’s design question became:

* In the context of the relationship between learner and learning environment (infor-
mational and/or interpersonal and/or intrapersonal), what are the attributes and
gualities of environmental responsiveness which are necessary to encourage and
facilitate a learning oriented subjectivity in the learner while at the same time maxi-
mizing the learners’ specific mastery of the subject at hand?

Proceeding with a design sensitive to all the issues discussed above, DiaCom developed a
model of relating learners to their learning environments and has prototyped it in what is
called the “Learner Interface” (see Learner Interface).

Original Content ' Copyright 1991,92,93 - Patent # 4,985,697 - David Boulton, Learning Insights, Inc.
PDF ' Copyright 2000 David Boulton ¥ dboulton @implicity.com ¥ http://www.implicity.com



Overview of Electronic Publishing for Learning Page 9

The Learner Interface is designed to rapildy respond to the following types of meaning
needs through a series of Icon accessed situationally relevant menus:

A) Elemental - word, term, phrase, acronym, image component - "Reference”

B) Representational - Cognitive Bias, Learning Style, Depth, Range, Language
C) Navigational - Structure of Knowledge, Personal Past Travels

D) Personal Preferences - biases in text, sound, image, scope and representation
E) Record - "Highlight" and save

F) Feedback - what works, what is missing

G) Contribute - Create and contribute to the community knowledge pool

H) Other Help - Help with the interface, platform or course

THE LEARNER INTERFACE
SITUATIONAL POPUP MENUS

Navigational - Personal past travels
Feedback - Send feedback related to what is highlighted
Contribute - Create and contribute materials to support this context

% You walk and move around easily because of gravity. You
wou]d need to relearn how to walk on the moon where the gr‘awty 15 Elemental - access situationally
much 1ess. The Astronauts found that a little jump on the moon's relevant references
surface lifted them much higher off the ground than it did on earth. T )

On the other hand, if the earth's gravity became stronger, you ngf;?\?éﬁ%?ierﬁii of the
would feel weighted down. Walking would be tiring and difficult until meaning intended or pursued.

you became used to the increased Byudiny Bl Navigational - access other non
I structurally sequential materials

Gravitation 1s one kind of attraction of one body for another.
Because of gravitation, the earth attracts all other objects. A

Compass - sets personal preferences

planets gravitational attraction for objects is its force of gravity.
The weight of an object on Earth or any other planet is the force
that gravity exerts upon the object. Weight 15 not the same as
mass. The amount of material in an object is its mass.

Record - Multiple "highlighters" for
"collecting" information

Navigational - access structurally
sequential materials

Other Help - Situationally
responsive help (system or content
level)

With the interface design providing the means to allow educational and performance sup-
port materials to be adapted dynamically to the needs of each individual learner and via
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each learner’'s meaning needs, the next stage of DiaCom development centers on develop-
ing the “Organizational Interface”, the “Authoring Tools” and the technological mediation
systems which would support the movement of learning experiences between the organiza-
tion (business or school) and the learners.

ORIENTATION TO THE ORGANIZATION & CURRICULUM

The implementation of corporate strategy requires the effective design and dissemination of
interventions and learning experiences. As in education, curriculum design is a key. In
order for curriculum (business or school) to be effective it must provide the scaffolding from
which broad and detailed learning objectives actually become learned by learners. The
guestions involved in designing effective curriculum can be summarized as follows:

* What are the macro, domain/subject level, learning objectives the curriculum must
facilitate?

» Within each domain what specific component learning objectives must be facili-
tated?

* Within each specific component learning objective what semantic transactions
(meaning percieving events) must occur for learners to master the objective?

 Within any one semantic transaction what cluster of alternative resources must be
made available so as to make the general intention behind the transaction available
to learners in individual ways. (Ways responsive to each learner’s actual meaning
needs as they arise in relating to the transaction or objective).

Parallel to these issues is the differentiation which must be made between the appropriate-
ness of broad “off-line” interventions such as “courseware” and “classes” developed for
general subject facility, and the need to support the “on-line” activities of learners while
performing on the job or during inquiry and research driven learning. Ultimately it is clear
that organizations (schools and businesses) need a seamless interface between both.
Learners need both general facilitation and task specific performance support. While on the
job a performance support need may require the learner to drop down into a more general
learning experience. While in a structured curriculum segment designed for general facility
with a subject, a learner’'s meaning needs may require a performance support like re-
sponse. Independent of subject and content, DiaCom’ Learner Interface is designed to
provide for both.

The problems inherent in the design of curricula and in the development of learning materi-
als designed to support them are formidable. One, if not the, most significant difficulty lies
in the granularity of measurement. As tests are far off-line from the moment to moment
level at which learning is occurring they provide very little feedback from which to better
optimize the curriculum or learning materials. Consequently, curriculum and instructional
design teams are forced to work from assumptions and models grossly out of touch with
the actual learning needs of the people who learn from their products.
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Based on research into these issues, DiaCom has developed a way to make this overall
process more efficient by introducing what it calls “Mutually Learning Oriented Relation-
ships” at each level of interface between the organization (business or school), its curricu-
lum, its learning materials and the individual learner. The Learner Interface has been
designed to capture unprecedented detail about each learner's movement through the
curriculum and to allow each unsatisfied meaning need to be easily articulated and flow
back to the organization as feedback. This information about each learner is then topo-
graphically summarized and superimposed with other learners’ feedback to provide the
basis for optimizing the relevancy and effectiveness of learning materials in previously
impossible levels of resolution. This system, the “Organizational or Curriculum Inter-
face”, will allow teachers to optimally match materials and instructional strategies to the
particular needs of their individual learners. It will also allow, instructional designers and
curriculum designers to see where to better focus their development efforts.

ORIENTATION TO THE “AUTHORS”

The Learner and Organizational Interfaces provide the basis for mediating mutually learn-
ing oriented relationships. Through the technologies of these two interfaces DiaCom can
enable organizations and individuals to learn in entirely new, performance increasing and
cost effective ways. Together they provide the basis from which DiaCom has developed a
series of authoring and creativity tools.

The creation of specific learning materials by authors and instructional designers should not
require the authors or designers to be computer programmers or think like computer pro-
grammers. Similar to the Learner Interface, our approach to authoring centers on respond-
ing to the needs of authors. Our design has been optimized toward providing the creators
the means to express "what they mean" in many alternative ways and to do so by making
the "programming, scripting, linking and compiling" totally invisible.

ORIENTATION TO THE TECHNOLOGY

In terms of electronic publishing, personal computer platform design, and the design of
networks, the paradigm of the personal computer age has been random access. What a
user will do or need next while in the middle of using a word processor, a CAD program or
a spreadsheet is virtually unknowable. While systems designed to optimally respond to
random activities are necessary to support “producers” there is a major difference between
their needs and the needs of learners.

While there are occasions when learners will need to be able to randomly jump from one
domain or subject to another, the most predominant and important needs have to do with
responding to those that emerge while within the scope of a learning objective or inquiry. At
any given time the learner’s resource needs can be seen as relevantly related to the mean-
ing terrain the learner is in. References for words or alternative presentations of the mean-
ing intended (or pursued) in the larger construct being learned, are all correlatable by their
relevancy to the possible meaning needs of learners. In other words, as learners move
through learning experiences they continually redefine the center of a relevancy bubble. Its
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not that they won’t occasionally need resources that can’t be anticipated, but the majority of
their needs are relevant to the situation they are in. Technologically speaking, the most
important learner needs can be characterized as requiring situationally and relevantly
bounded, random access. The design of DiaCom’ technology is based on this notion which
we refer to as Relevant Random Access (RRA). By orienting processor and storage access
operations toward optimal performance within such relevancy bubbles, the price perfor-
mance curves of storage devices, processing platforms and networks can be significantly
enhanced.

At the core of Relevant Random Access is a new file type which behaves neither like a
sequential file nor like a general purpose data base. Designed to take advantage of the fact
that the learner’s needs are not actually random; that they cluster strongly around the
immediate learning transaction or objective, this new file type enables us to have in fast
memory the secondary store addresses of all the information resources a learner can
request from his current position, and further, to have as much as possible of the actual
resources that may be called for in fast memory as well. This new file type is called a
“Meaning Module”.

The Meaning Module can be described as a learning objective resourcing micro data base.
A key element of its design is its inner structure or geometry. Each module has virtual
cavities and containers which store lists of resources and in many cases the resources
themselves related to the learning objective the module serves. For example each word,
term, picture or sound that might appear to the learner has a trigger that points to the
module’s reference list. Each item on the reference list has tags which identify which types
of reference supports and where the actual references are located (internal to the module
in one of its reference content containers or external to the module by store address).
When the learner points to such a word, term, picture etc., (declares a meaning need) the
system need only look to see what's available for that object by looking it up in the refer-
ence list. As this is in RAM the system instantly responds to the learner with a list of refer-
ences by reference type actually available to support their needs. As the learner in turn
selects from among these choices the system immediately presents the resource. If the
resource selected wasn’'t in RAM the system knows exactly where to go to getit. This
approach to relevant reference processing is also used to organize and store alternative
representations of the entire modules intended meaning. Thus alternative languages, or
materials biased to be suitable for learners with different levels of competency, cognitive
bias and learning style can all be correlated for efficient processing and hence the critical
meaning need responsiveness discussed earlier.

This approach to the correlation, clustering and compilation of resources provides a signifi-
cant technical advantage. First linkage between resources within the module is accom-
plished by the module's structure. Though their are links between modules, the messy
overhead of discrete links between objects relevant to the module is eliminated by the RRA
distributed processing model inherent in the module’s architecture. Discrete links are re-
duced by an average of 80-90%. In addition to the logistical and management benefits
related to decreased links is the fact that links are not an efficient basis for preparing RAM
content in hypermedia systems. To read all the links and then operate on those links to
discreetly preload linked contents could require hundreds of unnecessary time consuming
system transactions.
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MEANING MODULE STRUCTURES

RC
HEADER RC—— ___RBRAL MRRC MCRC
\i%__@gﬂc_l____:___: A 1
Module Contents \ATC,E_.::::::::::l:::E S
Module Common Reference Containers (MCRC) \ I S — i s |
Modal Representation Container(s) %E [j:::::::::jjjjzgz_\’z__
Header: [ID# - Name - Avail Reps list - Clinks - Index ] uD Mg tj:::::::::j::::g:—‘\;——
Implinks (implication links 2 types intra & extra course) ———+ E E FA————————— —g———Z_g:——\———
Explinks (explication links 2 types intra & extra course) — | F——— — =
List of Externals Used Mgcf_qZZZZZZZZIZ}ZZZE =R
N—beEsss———7——+— 1 8
MR G Mpc———" |
HEADER \ \
\ \
. . . \ rC \
List of Available Representations by HEACER __poo g\
Attributes: ACTT_ _MACTRCT___ 1 _
e ———
2-3-9-1-2...  1st# = Representation Mode i e ———
3-3-5-4-4... 2nd#= Representation type# / /.
3-6-0-3-5... 3rd# = Media Bias / /
1-4-3-2-7 4th# = Elaboration Vol / /
5th# = Context Scope / /
/ /
RC
TR _MAcT-ReT___ T 1 |

Modal Representation Container

Header:[Mode#-Type#s by:Media Bias#-Vol#-Scope#]

Implinks
Explinks

Representation Containers
Modal Representation Reference Containers

(MRRC)

Representation Container

Representation Reference List

Word or Phrase/Sentence/Object ID - reference
type #

Header:[Mode#-Type#- Media Bias#-Vol#-Scope#] Implication-1,2,3,5,7  1-Concise Definitions
Implinks Einstein - 3,4,5,7,8 2-Alt - Defintions
Explinks . ID#38 - 1,8 3-Author’s Intentions
Representation Content 4-Biography
Representation Reference List 5-Sound

6-Alt Language
7-Elaborations
8-Graphics

etc...for other ref types
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Thus the notion of a relevancy bubble is not supportable by a discreet link approach.

Second, because the module appears as one file to the platform, despite the fact that it
may contain hundreds of resources, the system transaction overheads (network, storage
device or platform) are drastically reduced. Contrast this second point with a traditional
distribution of resources on a network or slow access storage device such as CD-ROM. If
when a learner declares a need the system has to search out reference library indexes for
each potential reference type available, with each one (dictionary, encyclopedia, image and
sound libraries) potentially having hundreds of thousands of items and consequently requir-
ing their indexes to be read from the storage source into RAM, the system transactions and
overall time to present the learner with the available choices could well be 10 to 100 times
the delay of RRA.

FL—‘/ RRL MRRC MCRC
?c\—ﬂc\{ T = 1
: I

[ |~ WRCS-RCE

(e}

U=
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THE LEARNER INTERFACE

This is the main display area of the Learner Interface. To the right is the main control panel. The
Learner Interface has been designed to provide a highly intuitive and leveragable interface between
the learning or meaning needs of learners and the systemic needs of educators, instructional design-
ers and curriculum content providers. The metaphor of the interface is a cross between "electronic
book" and a "cockpit". It is an inviting, simple to use and extremely dexterous tool for helping people
learn. It is primarily a system that allows learners to exercise their capacities for learning.

The product is being developed to run on Macintosh, Apple Il, and MS-DOS computers and eventu-
ally become available for emerging technologies such as electronic books, home multimedia sys- ﬁ-
tems, CDI, CDV and game machines like Nintendo and Sega. The product can be bundled with
electronic publications on disk or CDROM or be used in conjunction with networks or classroom
servers. Though the quality of appearance and presentation speed of space intensive media types

will vary across these platforms, the basic "look and feel" and need responsiveness of the interface 1
will remain the same.

The layout reflects a near future vision when the interface will run on a "tablet” (about the size shown
here) and the control panel on the right will be actuated by the learner's thumb (the panel will be
configurable to the left for left handed learners).

With the simple controls shown here (and elaborated on the following pages) a learner is enabled to:

* Navigate the visible universe of materials

* Travel into a "meaning module" about a particular learning objective or subject

* Travel beneath the surface of words, terms and images to satisfy their meaning needs

» Spin through multiple representations of the module's essential meaning

» Send feedback to teachers, instructional designers and content providers

 Contribute their own "representations” or "research” to other learners or the entire system
* Collaborate with other learners in teams, locally or remotely ~
* much more... E
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QR REFERENCE

uick

IMMEDIATE - CONTEXTUAL - CONCISE or ELABORATE - MULTIMEDIA

{ As is the case with most of our knowledge of science many
people contributed to our understanding of gravity. With gravity
four people in particular stand out: Aristotle, Galileo,

Einstein.

The first major class of meaning needs the Learner Interface responds to is elemental.
Should learners have the experience of encountering an element of a learning objective
(words, terms, phrases, images, etc.) that causes them to "need more", they point and click
on it. If references are available, the learner interface instantly highlights the QuickRef

Arstotle, a greek philosopher/scientist thought that everything
"has a place”. For example rocks don't naturally fly through the air

H th f d th d. He th ht that th h
When a reference IS SeleCted obTant;efa?luCo fhne gfo%rr;?:iu\:as Seimp?;%’:hat tiey Se:iizc;:! tii\riz
the interface auto configures
to accomodate its content.

In the mythology of science, Galileo {also known for the telescope)
is said to have stood atop the Leaning Tower of Pisain Italy and
dropped objects of different weights while formulating his laws of

menu. By depressing the Quick Ref menu the different types of available references alline: botise Thase Laws <baba that svcent for the rasict anca af

<
@i MNewtan, Sir lsaac

instantly appear'2. Selecting among them causes the interface to situate itself appropriately
and present the reference.

1The order of appearance of available choices in the situational menu is conditioned by the "Compass"
(see "Compass")

2 |f a preferred or needed choice (mode or type) is not available the learner can easily send feedback to that
effect and/or create or contribute materials they find outside the system, as resources for future learners.
(see "Participation")

<
@ Newton, Sir |saac

Sir Isaac Newton, the
culminating figure in the
scientific revolution of
the 1 7th century, was

. Rk ; ] b Jan 4, 1643
When an addltl_onal reference E - (v Doe 25, 1642 05,
is selected the interface re-

You walk and move around easily because of gravity. You
would need to relearn how to walk on the moon where the gravity is
much less. The Astronauts found that a little jump on the moon's
surface lifted them much higher off the ground than it did on earth.
Onthe other hand, if the earth's gravity became stronger, vou
would feel we1ghted down. Walking Would be tiring and difficult until

QUICKREF Situational Menu
(only choices actually available appear)

in the manor house of
Woolsthorpe, near

vou became used to the increased v £ Configures to aCCOI’nOd qte |tS i ¥ i ey Grantharn, Lincolnshire,
e ¢ ! / England. Perhaps the
Gravitation is one kind of attraction of one body for another [ ‘ e greatest scientific
Because of gravitation, the earth attracts all other objects A LW chtlona.ry (CUII.CISB] Content as We" e aenine af all fim
planets gravitational attraction for objects is its force of gravity.
The weight of an object on Earth or any other planet is the force A
that gravity exerts upon the object. Weight is not the same as Theszaurus l:tI:IIII.':ISE alte:rnaﬁves] {% As is the case with most of our knowledge of science many
mass. The amount of material in an object 15 1ts mass people contributed to our understanding of gravity. With gra\nty
. four people in particular stand out: Aristotle, Galileo, {E
Author's Notes (elaboration) Einstein.
Biographical
The reference material can easily be made to fill the screen
Quotes, Citations, Bibliographic or be instantly put away returning the system to its prior state.
Speech, Voice, Music
Alternative Languages
Your genes may influence how you feel about work g You walk and move around easily because of gravity. You lﬁ] GRAYITY: gravitation
Enqrdoped.ia (elaboratlcms) would need to relearn how to walk on the moon where the gra\nty 13
NEW YORK [AP) - Hate your job? Love vour Job? [ much less. The Astronauts found that alittle jump on the moon's Gravitation, or gravity, is a force that attracts all objects in the
2 surface lifted them much higher off the ground than it did on earth universe, it is the most farmiliar of the four FUNDAMENTAL
By Studymg Identwcal twins who grew up in different families ]Inages On the other hand, 1f the sarth's gravity became stronger, you INTERACTIONS of matter Gravity, which was described quite well
researchers found evidence that genes influence a worker's would feel weighted down. Walking would be tiring and difficult unti by Sir Isaac NEWTON in the 17th century, was the first force fodre
satifasction with his or her job. vou became used to the increased gl ), fairly well understood. In the 20th century, Albert EIN )
That may be part of the reason some people seem Animations, Video, Simulations theory of general RELATI¥ITY supplied an even betTer description
Gravitation s one kind of attraction of one body for another, of gravity, which seems Lo hold true for glHarge-scale phenomena.
Because of gravitation, the earth atiracts all other objects. A W However, some fundamental uncer ies and mysteries about
Other planets gravitational attraction for objects is its force of gravity gravity remain
The weight of an object on Earth or any other planet is the force

that gravity exerts upon the cbject. Weight 15 not the same as
macs The amaunt of materizl inan chiect is its ma Propertissof Gravity

I Parte de la razon puede que sean sus genes un estudia
sugiere.

[ﬁl GRAYITY: gravitation

Gravitation, or gravity, is a force that attracts all objects in the

universe; it 1s the most familiar of the four FUNDAMENTAL

INTERACTIONS of matter. Gravity, which was described quite well
t
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Gravitation has several basic characteristics that distinguish it
from the other fundamental interactions. First, it is universal,
affecting all forms of matter and energy in easentially the same
way, whereas all the other interactions directly affect only certain
types of particles; the electromagnetic force, for example, affects
particles. Second, gravity is always attractive, since
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1% REPRESENTATION

£+

Gl Lo
A3 13 the case with most of our knowledae of science many 7]
/éeop]e cont

COMPREHEND - INFORM - UNDERSTAND - EVOKE

four people
Einstein

The other major class of meaning needs the Learner Interface responds to is Representa- v apiace Ji much 152, Th
tional. Should learners have the experience of understanding all the elements of a learning oot e oy I O the other - |
objective (words, terms, phrases, images, etc.) but still not have travelled deep enough or ot oo Al !~ CTevIty 1o @ fungemental force n reture
understood "what it all means", the learner interface enables them to instantly see'? all the { [ fo- WT :12 :i;dbgerﬁ\:atfycomes from the latin word grav which means
available alternative modalities of representation and instantly choose!? among any of their Aine: roci s ’ '
available Subordinate representation typeS. . ! FLs 3 - All objectsinthe um’rse are attracted to one another by

gravity.

1 . . . . . i . 4 - Gravity causes mass to have weight. It 15 because weight 13 an
The order of appearance of available choices in the situational menu is conditioned by the "Compass" quality of rmass in gravity that abjects of different weights fall at

(see "Compass") the same speed in gravity.

2 |f a preferred or needed choice (mode or type) is not available the learner can easily send feedback to that
effect and/or create or contribute materials they find outside the system, as resources for future learners.
(see "Participation™)

ALTERNATE MODE OF REPRESENTATION REPRESENTATION TYPES
Situational Menu SUB - Situational Menu
(only choices actually available appear) (only choices actually available appear)

Samples Tracer Solar System

Inductive - Grounded -
Practical - "inform"

) E I Personalities Counterpoint  Dialogue I

Deductive - | | -
. s 1
Scientific - o ::
Empirical - | Goel ) a - H |
"understand" I Central Thread Key Points  Central Idea Lecture Coach Current Relevancyl ——
Conductive - —— m | ==t : B |
Metaphoric _ \ Laws Proof /
AIIegoricaI- - - ----"-""F""”""""""""""
"evoke" I
Launch external Hypercard Stack

Interface suspends and "shuttle palette" appears along with stack
Sus genes pueden

SIF Vour genes may influence how influencia como se =]
vou feel about work. sienta acerca del T
trabajo D

o ue torotation and-gravitation, the earth, sun, and moan © Due to'rotatiocn:and gravitation, the earth, sun, and moon
NEW YORK [AP) - Hat. b? . . .
Love your Job? Parat zfytohuerr]gason Odail su trabajo? Ama . grea_tly affec.‘ eaCthhEl’ o . . . grea?"y af'fjed gachother.... .. .
may be your genes a study suggests su trabajo? Parte de la N ’ - o S About ) )
By studying Identical twins who razon pugde que sean i Select from menu A few things to know about: " |gravitation and Ratation A few things to know about;
grew up in different families U5 ganes un estudio g ng : r

researchers found evidence that sugiere
genes influence a worker's Estuchiands gemelios

satifasction with his or her job 1denticos quienes . . . Understanding revolutions: S Ll Understanding revolutions:
That may be part of the reason crecieron en familias in this case Spanlsh 9 S S

of languages available [

Maon. ‘ | . Sun ‘ ‘ Earth ‘ R | ] Moon ‘ ‘ Sun | ‘

[ Moon's orblt | [ Farh's it |0

some people seem happy no matter diferentes
what they do while others have investigadores

trouble finding a satisfying job said encontraron evidencia S'Q|'ar-sp'ec'ia| effects: - oo NgS Solar-special effects: -
industrial psychologist Richard que genes influencian -

Arvey satisfaction de un
trabajador con su

[ seasons || SolarEclipses || Lun.c:JrEcIipses | | Sedsons ‘ ‘ Solar Eclipses’ | ‘ LundrEclipses |

trabajo The moon —our closest neighbor: The maon —our closest neighbor:, - &
Esa puede ser parte d o

la razon porque alguna | “Tides H . Phases : ‘ L | Tides H .Phclsesii.| : o .
gente parece feliz no S ] I _ . I .:...ZZZZZZZZ
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