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Summary Definition of Visual Tools

Nonlinguistic,
are

Information into Active Knowledge

Most_high-quality brainstorming webs,
grapn organizers, nceptual
mapping approaches are not simply
feloed vsual tochniques

These tools, now often referred to as
nonlinguistic representations are ()
new foundation for rigorous learing,
higher-order systems thinking,
metacognition, and formative
assessments in classrooms

Visual tools, in the best cases, are
generated from a blank page by students
for transforming text-based  content

using a rich integration of modalities—

visual, spatial, verbal, and numerical-
to create conceptually rich models of
their meaning.

Acts of transformation take students from
the basic information found in texts to

We make and store images and
pictures of incoming information  in
our brain, and now our new

nowledge workers - need the tools
for learning how to construct meaningful
knowledge from information, not merely

visual-are
merely reinforcing the visual
dominance of the brain.

High-qualty visual tools are basically
used for surlacmg dynamic schemas,
that

ual
outcome of facilitating content-
specific_acquisition of information

through higher-order thinking through

hic
wternalite in blusprint form the
conceptual knowledge structures
bound within the architecture of the
brain,

The traditional linear strings of words
students see in textbooks and hear
from teachers in dominantly linear-
auditory classrooms do not even come
close to approximating the complex
visual-verbal-spatial patterning of what
is going on in their heads.

Few tools provide a concrete means to

are teaching to a generation of
d\g\li\ natives: Web-based, dynamic,
visual-spatial-verbal media-savv)
futurists who see and can visually
represent the world in @ much more
connected way than we show it in
oo, (3 O <hiren ot fol

ambiguous information an
knowledge, but | believe that many feel
lost in_classrooms around the_country

because_knowledge is_perceived as

The Mapping Metaphor

Most thinking processes, content
information and knowledge, and

otions are held in nonlinear
associations.

“Educators who were trained and
retrained in the auditory-verbal
tea

century enter the integrated visual-
spatial-verbal-auditory literacy of the
21st contury.”

What we want to do is add visual tools in

are at once usable and easily
communicated to others. And few tools,
once mastered, can help learners
manage the unknown overflow of
information for a ifespan.

High-quality "knowledge tools” are

We live not only by the idea of text
books and the spoken word but also that
information is valid only when
substantiated in linear text blocks and
strings of sentence.

When visual tools are presented

access to new technologies and

the

( mow are al

from

students right

basis for learning knowledge in every
discipline.

processing.”

P and
fiering the ves amounts of formaton
media

outlets?

d by leamners to find
the patterns embedded in the wall of

ol and thus also bring
forth o addtiond) metaphor for how
knowledge i represented.

“Student ownership of visual tools
based on thinking skils is a key to
high conceptual performance.”

There is cognitive dissonance between
the highly constrained linear
¢

text, then the rich

of knowledge is unveiled.
Now, at the beginning of the 2ist
century, we know that the linear
representation of information, concepts
and knowledge does not reflect how our
brains work

bs

We really have not yet become fluent
a

learning communities a5 people in

in each content area and for 51" communities, and e

to student learning

meaning.
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interdisciplinary learning that may unite
linguistic, numerical, and scientific
languages together on the same page.
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There may be general guidelines for
creating brainstorming webs in groups.
and for classroom use, the overarching
vision is for these visual tools to become

Categories of visual tools: through multiple frames of reference.

century,

the decades of the 21st
we realize that

idiosyncratic,

highly generative, and
creative representations of thinking. (..)

Since 1970, a range of brainstorming

Gy i

in
classrooms as text blocks and the
multidimensional mapping of mental
models that the brain-mind naturally
performs when processing and crafting
information into knowledge.

Brainstorming webs are natural
bridges between the neural
networking of the brain and the
conscious mapping by the mind. Webs
are a bridge between the “radiant”
capacities of our thinking and the
typical linear form of representing
knowledge in classrooms.

techniques called webbing, clustering, HowaRD
re hunters fluent with th semantic mapping, mindscaping, and  capaciy to fow | ERBAR
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ore into folded metal. We now need to | web o trap fies. ily make

bacoms much_more fluent with 5. The copacity gmar

‘mapping tools for ourthinking, sothat | Most of these techniques inspire a1, o heenof

we_can_transform_information_into | unique blend of intellectual curi Inquiry over pearpeces

knowledge. and antistic expression that contributes  time, pursue (M)

In this new contur the tachnolagica | 17 <0711 efneneds QIO 150

worlds of school, work, and workat: | 1,0, 41 used to develop students’ e bascaly

home overlap to require a different
set of tools — mental knowledge tools

fluency with thinking. Eluent
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recalofspcics Bloom's taxonomy
niver

g
rporate both text and pictures.

from the patterning of the information.

Graphic organizers are a type of visual
tool often designed for the purposes
of analytically structuring and
displaying informati
The general processes of erganizing
information require that learners go
well beyond the retention of isolated
bits of information. Students must have
the know-how to analytically construct
can evaluate
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Graphic organizers are “task-specific”
visual tools because of their focus on
using a single graphic that is clearly
designed to help to achieve a certain
et e
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onceptual Maps
owledge representation tool “banking & static

*There is a third tool that joins these
creative webs and analytical organizers
This third type of visual tool-what | call
conceptual maps-is in many ways an

ynthesis of
brainstorming webs and graphic
organizers. Conceptual maps (..)
simultaneously supporting_thinking
“inside and outside the box.” They ask
us to question what is influencing the
creation of the graphic and the actual
design as it unfolds on the page or
computer scroen

Conceptual maps focus explicitly on
different forms of concept development
and reflection such as listening with
empathy, thinking about thinking or
metacognition, consciously applying
past knowledge to new situations
Site T T o
pro ot only a selfless
e et e
feeling but a deeper sense of linkage
and interpretation between the mental
model in one's mind and the map bei
expressed by another within the multiple
frames of reference influencing these
maps.

" system of
i e o Ce
paradigm before mid-1980s, when
“thinking" became popular in schools.
Praviously taachers deponiad iece o

s, ke pieces of silver, n discrete
T e mede wreas
through quizz
Pedagogy is often framed by social and
scientific paradigms of the past and not
emerging ideas and theories. And
education has often been perceived as
transmitting existing knowledge rather
than transforming information  into
knowledge and providing students with
the tools for these transformations.

An emphasis on thinking processes
and conceptual learning led 10 a wide
array of thinking skills programs in the
19805, gave rise to a focus on higher-
order questioning, and opened
doorways o a constructivist view.

Conceptual maps, are dynamically
created schematic mental models of
concepts () where visual tools are more
necessary than ever. (Lynn Erickson's book
Concept Based Curriculum and Instruction s &
go0d up-to-date reference for this ield)

Tisual
Frameworks

G
associative logic, most graphic
organizers are often derived from
formalized processes. These organizers
build students’ abiltes to consciously
“chunk” information.

The visual structure is intended to
reveal a whole view of the process and,
importantly, an end point.

Concept mapping is more than a
tool: it is a symbolic language (.)
Students are constantly reflecting
on the configuration of their maps,
and thus seeing how their frames
of reference and mental models
influence their perceptions. There
is no ultimately “correct” map, as
knowledge may be “correct” even
when configured differently.

Novak & Gowin call concept maps
as “rubber maps,” because they
stretch in different ways to_ hold
similar concepts or to find new
understandings.

This visual tool for mapping
concepts s a promising tool and
ey O e o
concup( deien and for
Iifelon e
o dls:overy

Concept Mapping

Mind Mapping,

25 a process of moving from generation
to organization to transformation of
ideas ino active knowledge.

Radiant Thinking (from o radi
meaning ‘to spread or move in
directions, or from a given centre’)
refers to associative thought processes.
that proceed from o connect to a
central point.

The gulf between our students’ technical
expertise and their mental fluency is one
of the barriers we must transcend (.. we
cannot go back to a time when
information was so neatly packaged in

Using Visual Tools

The term tool conveys the essential

quality of these visuals: they a
ic and constru
Many valuable graphic

Mapmapking
Visual tools offer a bird's-eye view of
ns, interrelationships, and
interdependencies. They provide guid

for making our way in books full of text
(.) Visual tools generate_and_unveil
mental_models of_interrelationships
developed by learners, along with the

unique_patterning_capacity of each
learner's mind
Maps are much like paintings: they are

drawn from a certain perspective and thus
have limitations. Each map is made in the
eye of the beholder, with the instruments
at hand, and within the intellectual and
philosophical paradigm of ts maker.
Seeing is one modality for perceiving(.)
Visual perceptions balance with auditory
and kinesthetic access to knowing. Visual
to0ls for mental mapping need to be
integrated with other

are used primarily for
storing, graphing, or displaying
information, h of the
hinking about  provlem. has beon
completed (matrix diagrams, tables,
basic charts, axis diagrams, bar graphs,
and pie diagrams). They are often used a
displays for information and not

Theory-embedded tools explicitly
embodies, in its development, definition,
and use, one or several processes

Software-specific: Some visual tools are
delivered only through software
programs, such as Inspiration r) Software,
OmniGraffle( ), and STELLA Software.

Comprehensive visual models: Some

approaches such as Concept Mapping,

Mind Mapping, Thinking Maps, and

“Teaching with Unit Visual Frameworks"

have evolved into powerful and
b

The meaning of the term tool as used
here comes from the philosophical and
psychological stance of constructivism,
which is based on several metaphors. A
central one: buiding knowledge, much
ke a carpenter building  house with
materials such as wood, nails, concrete,
and glass

So, too, a student entering the
classroom needs of sorts,
filled with a variety of visual tools that
are_well_defined,

professional development.

and language systems for reflecting
different kinds of intelligences.

Mind Maping

A Mind Map siways radites from 3 cetral imge. ) Preceding from 3 ey

appropriate, and flexibly_used to
construct meanings.

Mindscaping

the term has

predominantly
for describing
brainstorming
webs for witing

Visual tools are neither contents nor
processes but offer the
form of contents and proce:
combined. They are tools of the
learner’s trade for concretely
transforming_information into active
knowledge structures.

Visual tools are not, in and of
themselves, skills or strategies, in the
same way that one does not say that a
hammer, saw, or screwdriver is
carpentry “skill” () it takes a skillful
thinker to create a multidirectional
foedback flow chart of an ecosystem
Thus, visual tools are instruments used

Constructing knowledge in
<oof roups - a brief summary
of the implications for using visual tools
in an interactive, inclusive classroom
that constantly shifis among individual,
paired, cooperative, and whole-class
learning structures.
Invididual Sharing - students have the
means to convey the holism of their
thinking to peers rather than rely
exclusively on linear speech or writing
For students who are not_strong_at
verbalizing_their_ideas, visual tools

h they
can more fully express their thinking.
Visual tools also provide an emationally
and intellectually “safe haven” for every
student-across all ability levels for a
certain task-to generate and show their
thinking.

Negotiating Meanings - visual tools
allow to negotiate meanings and not
merely mimic existing knowledge. They
are vehicle for deepening and expressing.
individual views of how information is
connected, for sharing multiple

Historically, the most commonly used  process and skillfully and strategically to construct
term for visual tools has been either  languageats  content knowledge.
semantic maps or, more recently,  instruction
graphic organt The change after using visual tools:
(1) students have a concrete way of
seaing the key relationships builtnto the
Graphic Organizers: “Words on paper, i "
amanged to represent an individual'
understanding or the relationship 2125 sudots s th ok eschrs re
betveon words, Wherass conventions o able to assess their view of the pattern
‘structure make most writing (without visual tools, a teacher is often
linear in form, organizers take dependent on direct questioning)
logue is supported
of relationships among ideas.” with visual representation of ideas.
Clustering

i icure web hlps contruct
simiating new knowledgewilh prior knowlege.
Sy o sy e

s ot the forest and th tres, thos
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evove into 2 raphc that i overburdened with formation When  cuser

and opinions, and for
figorously discussing different cultural
perceptions and frames of reference. (.) It
is much easier for a peer group, or a
single dominant voice,

alternative points that are stated in a few
sentences than to dismiss a display of

poe

e e o s v

hcl ortions fthe hster tht have become T evant.
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to what Benjamin Bloom called “one-
shot thinking”

Chunking It Is only through the

SEnd constellation from a sky
full of st

Preformed graphics have been
successful because they match the
capacity and needs of the brain to
pattern information, to move the
information from short-to long-term
memory, and to make the information
more meaningful

Graphic organizers act much ke training
wheels for a child learning to ride a bike—
useful in the beginning but downright
iy and rbarismngy sineots
a very short time. (.) When students
B s it 7 e
graphic organizers, they want to begin to
controltheir own patterns of information

The argument mapping guides
and scaffolds offective

the development

) Topuiic
o . explicitly supporting Drawing is the key to webs of creativy, nonlinear,organic, open-ended thinking.
Brainstorming Webs /(15 tt rr o e and once this door is opened, mental | As a postindustial society, we have not | is a_crtical dimension ol lsarming, as CET
for fostering creativity and open yet adapted to information” work, much | critical as fluency with speaking and ol oy
mindedness independently and el s workers in the past century attempted | writing, which are both primarily )
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hic O i Sewring a0 povies e v Story Organizer
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[ bs, which | guidelines” much like a safety rop
Application, Analysis B o visoncel s Vamhlatc reatvely “thinking outside | learnrs can hang on to- i sructure
Synthesis, /x'/ h"“‘\ o A graphic organizer is a visual |y ko mog graphic organizers are than
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and helps with
of reasoning

T T I I | skils. It provides the means for
s thinkers to locate,

structure, evaluate, and clearly

(o St communicate arguments. It was

= ARDRSI™ developed from the need for

= students and thinkers in business
“iimeats  and the law to both develop and
i —— critique arguments through
ol dynamic, structured conceptual
SoEmizm,  meeno.

o, The success has been quantified
e and demonstr

California Critcal Thinking Skills
CTST) (an International
assessment standard designed to
demonstate reasoning

crtical thinking). () The statistical
gains of critcal thinking skils for
of university is
typically 0.2-0.3 standard
deviations, whereas the Rationale.
method at the University of

Test (

the first y

Msibourne has

a world

hieved

thinking,

The graphic design templates (.) are
tools for learning  process, and process
tools for deeper understanding:

Why do we refer to the template, design
standards, and corresponding design
tools as “intelligent”? Just as a physical
tool (e.g. telescope, automobile, or
hearing aid) extends human capabiltis,
an intelligent tool enhan.
tasks, such
a5 the design of leaming units. For
rample, an flecivn ahic opanize;
such as a story map, helps_students
N o T
that enhance thei reading_and writing of
stories. Likewise, by routinely using the
template and design tools, it i likely that
users willdevelop
the key ideas presented in this book: the
logic of backward design, thinking like an
assessor, the facets of understanding,
and design standards
P wigins &
McTighe, 1998, p. 180)

of information, arguments are often
complicated, poorly structured or reasoned, and
leave crucial premises unthought o or unstated

Communication of business information to other
professionals or customers is oftenti
factor in the success of a business, and so
communicating an idea or argument from a refined,

‘The conncection cycles
The use of fe

knowledge from a

ina systom.

imes a critical
Guproduct

systematic,

iback loops and
systems_ approaches results in a
diagram of interconnactions that is
a graphic grammar for revealing
interdapendent rolationships.

The key to understanding

approach is recognizing feedbacks
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Systems Thinking
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inking Maps

synthesis language of Visual Tools

How wida range of visual tools could be
synthesized, coordinated, and offered to
students in a practical and meaningful way
50 that they could ultimately take control
of their own patterns of thinking?

Thinking Maps - a common visual

‘The foundational thinking process (vell
known to all cognitive psychologists and
educators)

ing tools.

e tecarelTikngies
v
.n.m.u, s resasch Ovr
oot ;,vm..« e
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Maps:SchaolSased Reseach.

The direct facilitation of fundamental
cognitive skills and habits of mind
level of

Upton's definitions of these cognitive
processes and his capacity to reveal how
these skills work independently and
interdependently. These ways of thinking
were at the conter of every level of

complex thinking from early childhood
through adult learning. These cognitive
skills work at every level of complexity,

Bloom’s taxonomy. (.)

It is central to coach the nitive
skills explicitly, mediate students’
thinking, and ask reflective questions of
students so they would become
metacognitive, self-assessing,
independent leaner

sriems- o hovng
edapanrt

systems

m.w il o i fems-<co et scoremi. poic s s
oy o

ey on ks writng

bock Tha shap

go away.

Each cognitive pattern within the model
of Thinking Maps is grounded expli

the visual rectangular “frame" of
reference.

ideas supporting a

Staying Focused - talk is chaap. Visual
tools give students altemative, concrete
structures for focusing and persevering
in long work sessions and for working
togather with information as they form a
final product.

Rich Group Presentations oral
preseraton suppored by such visal

s that a classroom discussion or
alogue moy be rcher

Group Self-Assessment - as different
roups present their consructd views
of knowledge, students and teachers
alike are able to compare alternative
structures that have been created and
thus evaluate with greater depth not only
the product of learning but also the
otherwise hidden processes and forms of
knowing.

Are educators interested in giving
students their own tools for criically
analyzing accepted “truths”
constructing new knowledge? Toachers
tools are explicitly

and for

who use visual

showing the relationships that they deem
essential for learning,

“Every child bom into this world, for

it sk o vl s o s om0

o

oy e i e
around them, down objects whole
to parts and e pars to
whole, survive by causal reasoning, and
reason by analogy.”

Key to understanding each of the eight
cognitive processes is the essential
interdependence among them.

Awareness by students of the

rdependency of thinking skills is, a
missing link in classrooms today.
Thinking is reduced to isolated skill
development rather than a complex of
cognitive processes that must work
together.

Thinking Maps as a language of visual
tools are one route for unifying content
and process instruction and assessment
of products.

Unit Visual Frameworks
ntegraton of

Visual Reproser

The visual tools presented focus directly
on facilitating conceptual
understandings of either the micro or

acro elements of a unit of study. What
would happen if the use of visual tools
became U rching medium
through which,in collaboration, students
and teachers created an evolving visual
representation of whole units of study as
well as the micro level of the parts of the
unit.

Visuaf
Frameworks

& |

Thioking Maps
Vocabulary oreaming and asesiog.

it A UVF organizes a
whole unit o study from
its boginning to end. A
unit s defin

progression of learning

ed a3 &

op
learning of clear targets.

Visual. Swdents and

display (or other format
uhere vl spsce 4
scarce) including a core
s i hsions
and text They also make
portabla versions of the
core visual forindvidual
work. The UV
provides and maintains
a cloar focus o
instructional targets, o
students and
chers have- ongoing
awareness of what they

accountable for, as they
iple

teaching and learning

oxperiences.

pursue mult

UVFs are “organic” ~ evalving from the
unit's concrete_learning_experiences-
while also focusing to a high degree on
the_content and_concepts that are the
conter of the unit. The teacher is the
facilitator and mediator of the students’
individual and group work, as well as of
the students’ development of drafts of the
avoking grove graphic on the wall
Students adapt the cl
developing their individual pembh'
Fs to ensure personal meaning, and
through them they can expand their ideas
on their own. ()
Student and teachers are accessing
information from many of the same
sources that any good teacher would
bring forward, and what the UVFs do is
unite the unit in a range of visual ways
50 that all the learning can be
synthesized meaningfully.

are used 5 anguage, keyed to.thinking kil

The UV processes and product enable
teachers and students to step back from
and look more closely at not just what
knowledge they have acquired but how
they have synthesized their
understandings. While students m

move toward another product of learning,
such as an essay, report, or oral
presentation, the UVF acts as a resource
for any further application or
assessment.

CossUF

By introducing and modaling the use of

ige among
students and teachers when creating
UVFs shows o qualitative shift toward
learning at the higher end of Bloom's

onomy and 10 a level of systematic
reflection on patterns of thinking
(metacognition) rarely evident in
classrooms.

iple visual
learning, students will not see and act on
the world of concepts through one lens.
They wil see the world across 2 range of

daplwe to_content learning requiring a
differontiated range of thinking patterns.




