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HOW DOES OUR BRAIN CHANGE DURING THE LEARNING PROCESS

Abstract. This article is devoted to the brain changes during the leaning and teaching process. The
results of the study present different tools and methods that equip modern educators and students.
The author describes different aspects of the learning process and different learning styles. He
provides some information about different stereotypes that appears on our way The author proposes
the list of IT-competencies and methodological competences of teachers and students, necessary for
been educator in the 21% century. Is it really different to teach in the 21%t century than it was to teach
in the 20" century or before? Many people saying, that the great evolution was in technologies, but
teaching - is teaching and nothing more than that. Our students are digital multi-modal learners, who
have different learning styles. They learn quantities of information in a structured surface format
they record in working memory and stored in permanent memory for interactivity and reflection.
Nowadays students ask more and more multimedia contents. And this is the real profile of our
clients, our students, they are asking this to us. Multimodal learning has versus multimedia teaching
and humans are multimodal learners. They learn through words, written sentences, images, audio.
And all of this shows that our brain has different areas for different functions. We should present
our contents in different formats and this modifies format that we should offer our contents, gives
us the opportunity to make simultaneous and synchronize. This means that information can be
presented four times or more easy understanding of our students. When students use several
communication channels it is like we are multiplying the information to be presented. This is the
challenge of today. And this stimulates us to create a new pedagogical and technological methods
which will be in tune with our time and which will help our students to use their brains operate at
its full potential and for this we will need new educational strategies in today’s digital environment

Keywords: e-learning; multimedia; behaviorist moment; constructivist moment; brain, challenges;
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The purpose of the current article paper is to show how to learn in order to teach in
the digital age. To encourage teachers for personal growth and to equip them in using ICT tools
during learning and teaching process, in particular, to teach them how to present information in
different formats, which increase the effectiveness of the learning and teaching process.

Is it possible to learn in order to teach in the digital age? What can we do to guide our
students in the ocean of information and digital content in the digital age?

Who are our students?

Our students are digital learners and these students using variances means to collect
information. They use not just reading and TV, but also they receive information through
mobile phones and video games (Reis, 2008).

Our students are digital multi-modal learners, who have different learning styles. They
learn quantities of information in a structured surface format they record in working memory
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and stored in permanent memory for interactivity and reflection. Nowadays students ask more
and more multimedia contents (Reis, 2010).

And this is the real profile of our clients, our students, they are asking this to us.

Multimodal learning has versus multimedia teaching and humans are multimodal
learners. They learn through words, written sentences, images, audio. And all of this shows that
our brain has different areas for different functions. We should present our contents in different
formats and this modify format that we should offer our contents, gives us the opportunity to
make simultaneous and synchronize. This means that information can be presented four times
or more easy understanding of our students (Cantu, Wilson, 2002). When students use several
communication channels it is like we are multiplying the information to be presented.

Multimedia means (communication support) - Presenting concepts or processes, using
Images, narration and text messages.

How does our brain change during learning and teaching process?

We have three important moments: First, we receive information during the lesson, then
we receiving information, our neurons are registering. After we go to stage two when we
reflecting recording information. However, in stage 3 which is very important part of the
structuring and organising information. It is when we are preparing presentations when we are
discussing with our colleagues and so on (Stiles, 2006). Also, we can get information by
multimodal communication and how does it work?

Since the XVIII century, several researchers are looking for the brain map.

Brodiman (1909) identify some specific areas for the perception of senses and emotions.

Only in the last decades, Antonio Damasio identifies the brain map and the multi-channel
understanding process (Damasio, 1995). But what else, can we have about this?

We have to say that our brain changes. Depending on what is happening.

We are seeing like a video in front of us, up till a moment we have a click and then we
start recording this information. And this information recording in short-term memory or
working memory. This is behaviorist reaction and this is the first step of learning. After this
step, we go to reflection and we go to the second step. In this step is really built your own
technology. Now we are in the constructivist process now in long-term memory. But we have
another step of constructivist process. So what else we have? When we are reflecting with our
colleagues, or preparing works and so on. Now we are in the third stage. In this stage, we are
organizing our memories. We are structuring what we memorize and record in our long-term
memory.

This is the third stage of understanding!

And it is impossible to know how to teach and how to learn in the digital age, without to
know how do we learn.

Is this applying to everyone in the same way? All humans equal, according to the
behaviorism.

There are three learning aspects of the learning process

1. Memorizing and Understanding
2. Capturing information
3. Different learning styles
Let’s return to learning styles. From Flaming VARK model, there are four profiles.
1. Visual
2. Aural
3. Read/Write
4. Kinesthetic (Fleming, 2002)

These are the four stereotypes that were identified by Flaming and it was as the VARK
model.

But we have another perspective, according to Kob, Gardnner.
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We are:
1. Active
2. Reflective
3. Experimental
4. Theoretic

So this means that there is some contradiction, or it means that humankind has different
perspectives, not four but maybe sixteen hybrid profiles. Let’s reflect a little bit about it
(Rosenberg, 2001).

In fact, we are more visual, aural, read/write, kinesthetic this is in the behaviorist moment

But if you are reflecting, we have different profile: we are actives, reflexives,
experimental, theoretic and this is constructivism. This means that there are no effective
contradictions in these two perspectives. In fact, they are in different moments of the learning
process. Teachers should identify our students learning styles and prepare our contents
presentations, according to their profile (Labour, 2000). As well we tutoring and formative
assessment should be adjusted to the profile of our students. But learning styles are not
homogenous and the changes can be done, along the life and according to the subject, we are
studying (Rosie, 2000). And again this is very important it is

1. According to the life cycle
2. According to the moment of the learning cycle
3. According to the subject of studying

So about capturing information, it is an important moment. And about the importance of
multi-channel communication (Downes, 2007). It means that according to several studies
available from what we read, we cannot catch more than:

— 10% of what we read
— 20% of what we listen
— 20% of what we see

This means that first time a student attends to a presentation of one content, there is a
barrier of 50% of the maximum of what he can get from that presentation, and this is in
behaviourist moment (Anderson, 2001). But when we pass to constructivism moment we have
another aspect to consider. Other aspects are, reflection is presenting, is debate with our mates
and that can increase the receiving to about 100% of the contents to be presented (Reis, 2011).
Intra persona.

The only missing thing is: Know how to learn and learn how to teach methods and
techniques. These are both sides of the coin. Rules to be a good learner is important. The
learner’s work (McKenzie, 2000). Let us reflect on it

8 rules to be a good learner:

Stop thinking about other things while you are in class - relax

Focus on the presenter, slides, and materials

Pay attention to any non-verbal communication

Ignore other students, mobile phones and all other distraction factors
Take your notes

Write what you did not understand

Be mindful of selective attention

Think of and write 3 questions about each item

But more when we are in the constructivist moment. Which means transfer information
from short-term memory to long-term memory and reflect about all these things, then you have
another important step and in this important step are new rules. Because in the third stage you
need to make reflection organize your memories with interactivity students to contents,
interpersonal interactivity, student-to-student, student to teacher (Siemens, 2005).
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How do we understand and memorize? To increase knowledge and understand it is
necessary (Cornelius, 2001). We reflect what we learn and there are different ways to do it:
Reflection and. Interactivity can be from Student to contents, Intrapersonal, from Student to the
student and from student to the teacher and formative assessment is very important for
organizing and see if you are really receiving the information with quality (Masie, 2001).

Here 16 rules to be a good student in stage 2 from working memory to long-term
memory

1. Organize the contents of topics
2. Be concentrated on the topic that you will study and ignore everything around
you
Make a table of contents
Make a mental analysis recalling and describing the contents received
Do not underline topics underlined before, focus on other contents
Write a summary of each topic
Take notes about your doubts and clarify it with your teachers and colleagues
Try to understand a content in detail before doing exercises

Now we have another interesting and important moment. Which is debating and
restructuring your memories this is the reflexive moment, on which you are organizing your
memories and preparing yourself to learn more and more (Silva, 2000). This is the moment for
you to reflect.

Rules at this moment are important too:

1. Write questions on each topic and discuss with your study group

2. Avoid transforming study group session into a live meeting

3. Present the contents to your mates or to yourself loudly (simulate being a
teacher)
Avoid the big study marathons — start studying long before each exam
Do not believe you know everything only by knowing high-level concepts
Assess yourself and let yourself be assessed - formative assessment
Take 10 minutes’ break for every 1h30 studying
Sleep well and let your brain recover

Conclusmns About teachers’ rules and teacher’s work. Teachers should know as well
how to guide our students. And for that, we need to make a couple of things.

Teacher’s work prepares and presents the contents in multimodal and presenting that as
a didactic communication tool, to help our students. Another aspect after, is what to do, to be

— Good tutor

—  Guide

—  Clarify doubts

— Promote debate
and make your student comfortable on reflecting and reorganizing their memories but as well
promote formative assessment. It is very important to build memories.

Because you can’t control and our students can’t control if they are making a good
studying.

Flipped classroom model is as well an interesting methodology to use in the digital age,
for a successful study. And about conclusions we can say, as we have seen, we are receiving
information in stage one, and we are as well recording information in stage two. We are
reflecting structuring and organizing information in stage three. These are three important
aspects in stages of the learning process. But more what else.

Learners and Teachers rules are important to make a very good interesting job on the
learning process

| am prepared several studies:
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1. One about how to go from behaviourism to digital constructivism and all the
changes associated with this.
2. Students profile evolutions and how does our brain changes during learning
and teaching process
3. Disruptive innovation in education. Teaching models for the schools of the
future with a focus on the “Flipped classroom model
4. What are the teacher’s skills to teach in the digital age?
Are you ready to be an e-missionary to teach in the digital age? If your answer Yes! When
welcome who else if not you will change this world in the digital age?
And after reading this article who else if not you going to be a good teacher or even
student who will be ahead of everyone in knowledge in this digital age.
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AHoranisg. JlaHa craTTs mpucBsiueHa 3MiHaM MO3KY MiJ] 4aCc HABYAJILHO-BHUXOBHOI'O MpOILECY.
Pe3ysbraTy TOCHIIPKEHHS TPONOHYIOTh Pi3HI IHCTPYMEHTH Ta METOJIM, SKi OCHAIIYIOTh CY4acHHX
MeIaroTiB Ta CTYJIEHTIB. ABTOP ONNCYE DPi3HI aCHEKTH HABYAIBHOTO IPOIECY Ta Pi3HI CTHIII
HaBUaHHA. TakoX BiH Hamae iHGOPMAIil0 MPO Pi3HI CTEPEOTHIH, SIKi 3'IBISFOTHCS HA HAIIOMY
nusIxy. ABTOp mpornonye nepenik [T-KoMIeTeH i Ta METOI0JIOTIYHINX KOMITETEHITii BUKIaAaqiB i
CTYZICHTIB, HEOOXITHUX JUIS BUMTENS Ta cTyleHTa 21 cromitts. Uu cnpaBai npouec HaByaHHs B 21-
My CTOJIITTi, BiApI3HS€TbCS BiJ HaBYAJIbHO-BUXOBHOTO mpouecy B 20-My cTOMiTTI 4n paHime?
Barato mroneit BBaXkaroTh, 110 BEIUKUX 3MiH 3a3HAU 1HPOPMANiHHO-KOMYHIKAIifHI TEXHOJIOTII,
aJyie HaBYaHHS - II¢ HaBYaHHS 1 HiYoro OurkIroro. Hamri cryneHTH - 1ie HUGPOBI MyJIbTHMOAATbHI
yuHi, SKI MalOTh pi3HI CTHJII HaBYaHHA. BOHM CHpHIMalOTh BEJMKY KUIBbKICTh iH(poOpMaIii B
CTPYKTYpOBaHOMY TIOBepXHeBoMYy Qopmari i 30epiraioTe ii B KOpoTKOTpHBaniiii mam'sati. B
JIOBTOTPHBAJIii mam’sTi yuHi 30epiraroTs iHGop™maItito Ay iHTepakTHBHOCTI Ta pediekcii. CroroHi
CTYACHTH TOTpeOyIOoTh Bce Oinpmie i Oinmpme MynpTHMexiiHoro 3wmicty. Lle mpodine Hammx
KJII€HTIB, HAIIUX CTYJEHTIB, IX MOTpeOH 1 3anuT 10 Hac. MylIbTUMOAATIbHE HABYAHHS Ha TPOTUBATY
MYJIBTUMEAIMHOMY HAaBYaHHIO, B SIKOMY JIFOAM - MyJIbTUMOAAIBHI yuHi. BoHH HaB4aloThCs depes
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CJIOBA, HAIMCaHI TEKCTH, 300paskeHHs Ta aynio. | Bce e mokasye, 1o Halll MO30K Mae pi3Hi o0acTi
JUIsl pisHUX (QYHKUiH. Mu, SIK BYMTEN, MAaEMO 3alpoIoOHyBaTH 3MIiCT HaBYaJILHOTO MaTepialy y
pizauX (hopmaTax. HoBi 3MiHeHI popmaTH, TaroTh HAM MOIJIHBICTH OJHOYACHO CHHXPOHI3YyBAaTH
ya0oBuii MaTepian B Aekinmpkox ¢opmarax. Lle o3Hadae, mo iHpOpMamLis UIA HANINX CTYICHTIB
Moke OyTH TpejcTaBiIeHa y YOTHPH pa3u JIETHIOK I pO3yMiHHS 1 3amam’sToByBaHHS. Koim
CTYACHTH BUKOPHCTOBYIOTH JAEKiIJIbKa KOMYHIKAIIIfHAX KaHAMTIB, IIe CXOKE Ha Te, 0 MU MHOXXAMO
HajaHy iHpopMamiro. | me Ham BUKIMK Ha cboroxHi. Lle cTUMymoe Hac O CTBOPEHHS HOBUX
MIearOTiYHIX 1 TEXHOJOTIYHMX METOMIB, fAKi OyIOyTh B TapMOHIi 3 CYJacHICTIO Ta JOIIOMOXKYTb
HallUM Y4YHSIM BUKOPHCTOBYBATH CBi MO30K Yy IIOBHOMY 0OCsI31 1 JUIsl IbOTO HaM HEOOXiJHI HOBI
OCBITHI CTparerii B cy4acHOMY IH(POBOMY CepeIOBHILI.
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npobGiemu; 1U(pOBa €Moxa; TEXHOJIOTT; HaBYAILHUI MPOIEC; BUXOBHHUI MPOIIEC; CTUII HABYAHHS,
e(eKTHBHICTh



