Motivate, Engage, and Empower Through Knowledge Visualization

In order to generate interest and defuse perceived difficulty in an assignment,
knowledge visualization can be pursued to motivate, engage, and empower

the student for maximization of cognitive learning in the classroom. The utilization
of computer graphic arts software to generate digital a rt - a tangible product
(byproduct) of the creative process - supports the cognitive aspects of the
information searched/researched and its unders tanding. Th e creation of art -
the makingofsomet hi ng t hat ¢ o me s haks aways béewa bodnifon 6
the psyche, a gratifying experience that adds to self -esteem , and provides
relevance. This creative experience is surround and exciting, which leads to

greater motivation for a maximized  understanding and retention of content.

There is a phrase for this action - moving STEM (Science, Technology,
Engineering, Mathematics) towards STEAM (STEM with an Arts component). To
combine the Arts with STEM is to motivate, e ngage , and empower.

A case in point is the ongoing  NASA Magnetospheric Multiscale (MMS) mission :a
Solar Terrestrial Probes mission comprising four identically in  strumented

spacecraftthat use Earthds magnetosphere as a | abor ai
microphysics of three fundamental plasma processes: magnetic reconnection,
energetic particle acceleration, and turbulence. The aforementioned processes

are not only a omouthful 6, -ofbfutf ar stoo chany & snmealu t
(student) mainly because they (processes ) are perceived as difficult and boring.

Difficult y calls forth boredom for his young mind - any mind, perhaps - and

consequently, there is no appreciable interest.

Knowledge visualization via computer graphic arts software can begin to offset

this difficu Ity and boredom. The anticipation of generating digital art welcomes

the search/research needed to compile, and understand the information. What
is normally a chore for the student to endure - conducting research - becomes
ochi | dodas heldysathe@ro undwork for visualization of his findings.



Two student examples follow showing the visualization process of various aspects
of MMS and Space weather . These images are generated with graphic arts
software. T he visual results are based on a great deal of cognitive effort via
search/ research and creative fervor via the tools and filters of the software
program.

Maria Guzman, eighth grade, Raul Yzaguirre School for Success, Houston, Texas,
USA, 2011-2012.



Raul Martinez, eighth grade, Raul Yz aguirre School for Success, Houston, Texas,
USA, 2011-2012.

Again, the above students and their classmates took the Science research in
stride because of the anticipation of making digital art. They utilized various
NASA web pages and images to have a bett er understanding of Space
weather and the purpose of the NASA MMS mission.



The topic of Space weather is about as far away from the studen:
Moon or Mars. It registers one or less on the Richter Scale for this youngster who is

more inter ested in social networking on his cellphone  than wading through

information to gain an understanding of Space weather that comprises a

glossary of over 40 terms such as: aurora, chromosphere, coronal mass ejection

(CME), electromagnetic spectrum, heliosphe re, magnetosphere, prominences,

spectrum, solar wind, and others.

And when a complex project like the NASA MMS mission is added to the [lesson -
plan] equation, the task for the teacher becomes formidable or even

do ubtable. In order to move the student in th e direction of real desire and

commi t ment to an assignment such as this, a o
need ed which parallels who he is and what he doesasa odi gi ta.l nati ve
The above images and the two that follow by other students refl ect an

enthu siasm for the assignment - Space weather and the NASA MMS mission -

because they were given an opportunity to i mm

worl doé with creativaticogtomnl|cifeadtdgirlgpetdo pr oduct ¢
This teacher (author) heardti me and ti me again from the stud
cool!d6 What they meant i s t haatcomplaxdopiprino@ess of

Owi r ed @reative day (visualization) -and their way -asiaddé contr

exciting and satisfying experience. Unbekn  ownst to them, perhaps, is the fact

that they indeed took part in a regimen of study regarding the Sciences.

To add transcendence, and play to their (stud
understood at the onset of the lesson plan that they would convey their

knowledge (gained) and graphic arts software skills (acquired) to students at

another school distr ict. They would become tutors/mentors of others. This

understanding was also a motivating factor for the students to proceed with the

research.



Jorge Rodriguez, eighth grade, Raul Yzaguirre School for Success, Houston,
Texas, USA, 20112012,

When we look at the above image - and the others - there is an immediate
indication of the effectiveness of the visualization process to maximize cognitive
learning. Anothe r aspect is the retention factor - being able to keep information
in oneds mimd. nYiog ualti Dinn adigita arto-purtaresuhist 6
factor to a higher level because of the creative act and ownership of that

being cr ehaitsedi.s onfi ne, ahdodél 6mepsdbudenf Bays.
remembers the information via the oproduct 6.

|_



Erika Lopez, eighth grade, Raul Yzaguirre School for Success, Houston, Texas,
USA, 2011-2012.

As mentioned, these students and their classmates also traveled to another

school district to teach their students how to use the graphic arts software to do

the same. Excitation levels were high, and empowerment came to the forefront

for all the youngsters involved. The teachers present at the two -day, studen t

workshop seemed secondary. My students were able to convey what they

knew to other students, and those students were motivated through the Arts

(and peer teaching) to produce oOproducto that
weather and NASA MMS research a  ctivities. The images that follow show my

students (in the maroon shirts) working with the students at the other school

district.
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They were empowered. The students at the other school district were not only
moti vated because o foadhbfstudgingiand ereatng digita
art, but also because of the peer teaching. Or in other words, they were within
their social context and the digital environment.

On a philo sophical bent, a theater mask - an art piece in itself - is the means for
the pe rformer to understand and translate the drama and/or dance on stage.

So is the art piece that is created in the classroom by the student to understand

and explain subject content. These creative and cognitive experiences lead to

greater understanding/reten  tion of and an appreciation for STEM and its
motivating component, the Arts 0 STEAM.

As not only an educator, but also a digital artist, the maximization of cognitive

learning through knowledge visualization is very much a personal matter. For

me, | consid er this process a form of continued education as | pursue various

projects that focus on the pixel as it relates to Abstraction, Minimalism and

Suprematism. | generate OPixelscapesd (isol at
that comprise color fields) not o nly for aesthetics, but also as a means for

greater understanding of mathematical rel ationships. Two examples follow.




In the above images, there is an immedi ate vehicle to motivate the student to
work with calculations and mathematical relatio nships. Again, the cognitive and
creativ e processes mesh as the student isolate s and magnifies pixels from
images (random) in graphic arts software to then calculate values (perimeter,

area) and establish relationships (ratios). In  an aesthetic sense, he make sdigital
art and in this case, within specific genres & Abstraction/Minimalism.

Another example of the mathematical model expanded via knowledge

visualization is the introduction of other disciplines as they relate to the overall
understanding and app  reciation of practical application via calculations and

rel ationships. oPaunad(@eaeudesyof GGJgle Earthy is not only
an approach to motivate the student to study Mathematics, but also a way to
instill a greater appreciation of a particul ar sector of society - the farming
community - not to mention, a bit of  Geography. Two examples follow.
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Scholars during the Medieval Period believed that there was something "divine"
or "perfect" about the circle. The farmers of today in the Texas Panhandle
believe in the practicality and efficiency of the circle via the utilization of center
pivot irrigation of their crops.

The "Earth canvases” above are a testament to the farmers' intuitive nature and
mathematical skill of working with the dynamics of the circle and w ithin the
confines of a square (plot of land) to irrigate their crops. What's interesting is
when these circle -square configurations a re viewed as aerial landscapes -
similar to "Aeropaintings” ("Futurism") - they rival the work s of some non -objective
artists.

The artist Kazimir Malevich (founder of Suprematism [  non -ob jective approach to
making art]) viewed the aerial landscape as a new and radical paradigm in the

art of the Twentieth Century. In his mind, aerial photography had created a
broad change in consciousness. Much of his work was inspired by or derived

from aerial landscapes.

The science of accurately determining the terrestrial or three -dimensional
position of points and the dis tances and angles between them - surveying or
land surveying - can also be introduced as an additional component to the
process since Mathematics is used to establish land maps and boundaries for
ownership.

Maximizing cognitive learning through knowledge visualization extends in all

dire ctions/dis ciplines and by doing so, helps to combat aliteracy, the state of

being able to read but being unint erested in doing so. The student can be
immersed in various projects that center  around relevance and visualization of
content - exciting and motiva ting for him - and also require research /reading to
supp ort the projects. The student will take reading in stride - move away from his
leth argic and alliterate behavior - because of the nature (mode of application)

of the projects. Content relevance, hands -on hard ware/software and the
anticipaton of oOoproduct 0 ( enotidating fadous! tin)combatting
aliteracy among the student population.
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Two student examples follow showing the visualization process of Science
vocabulary via graphic a rts software for a greater understanding of the word
meanings. The students took this usually laborious and boring process in stride to
be able to vi sualize their word meanings as digital a  rt.

Change (physical), Gerardo Gonzalez , seventh grade, Raul Yzaguirre School for
Success, Houston, Texas, USA, 2009-2010.
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Erosion, Emiliano Garcia , seventh grade, Raul Yzaguirre School for Success,
Houston, Texas, USA, 2009-2010.

When we look at the above images, again, there is an immediate indication of

the effectiveness of the visualization process to maximi  ze cognitive learning.

And as mentioned, the retention factor - being able to  keep information in

oneds -nsiemhdnced. Visualizing i nf or mati on adigiteharto-pr oduct 6

nurtures this factor to a higher level bec  ause of the creative act and ownership
of that being created.  Another student example follows.
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Symmetry, Max Martinez, seventh grade, Raul Yzaguirre School for Success,
Houston, Texas, USA, 2009-2010.

To move away from the Sciences and towards Higory, this discipline is more
interesting for the older folk - the Baby Boom ge neration which | am a part of -
than most of todayds youth, the stsodvelnt

supported via the social network  ing tools on the Internet. He  bec ome salliterate
when asked to read , and study people and events of the past.

He
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A case in point with a core group of sixth and seventh grade students studying
Early American History, relevance to the study of this discipline was added by
making a connec tion (f ield trip) with an individual - a real person who was born
shortly after The American Revolution, lived through The War of 1812, and died
after The Civil War - whose remains are at a ceme tery, just a few feet below its
headstone. This immediacy of t he remains and the original headstone brought
this history closer to the students as they documented the gravesite, and later,

madedigitala rt from their photographs to pay

appreciation of the past.  Two student examples f ollow.

0Sarahd6, Rachel Arce, seventh grade, Raul

Houston, Texas, USA, 2010-2011.
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