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IMPLEMENTATION OF PERSON-CENTERED
APPROACH IN PRE-SERVICE MATHEMATICIANS’
TRAINING BY USING VARK MODEL OF LEARNING
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Department of Cybernetics and Applied Mathematics
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Abstract: The author’s practices in applying person-centered lab works are
considered in this paper according to students’ learning style preferences. Some
samples of higher mathematics labs are worked out. The author uses VARK model of
learning. The acronym VARK stands for the four VARK modalities — visual,
auditory, read/write, and kinesthetic — sensory modalities that are used for learning
information. The fragment of the lab work “Golden ratio in cinematography and
photography” for visual and kinesthetic learners is included in the paper.

Keywords: VARK modalities, learning styles, visual learning, auditory
learning, reading/writing learning, kinesthetic learning, humanization in education,
person-centered approach, non-directive teaching, creativity, self-confidence,
laboratory work, analytical geometry.

1. INTRODUCTION

It is necessary to have a specialist for modern society who is able to make
unconventional decisions, to act individually and creatively. Creativity begins where
an independent search of principles, behavior and ways of activity take place.
“Creativity 1s not sure to manifest itself in playing music, versification or painting. It
Is just a special world-view, a peculiar way of interaction with a reality” [5].
According to some famous psychologists, creativity is based on personality
independence and it is highest degree of intellectual personality development.

Today a creative approach to solving some problems becomes a necessary
professional quality of each specialist, for the teacher in the first place. So, it is
necessary to reject a directive teaching, to improve the ideas of humanization in
education and person-centered approach.

Scientists think that a person-centered teaching is not just taking into account
personal features of a student, but it is the other organization of teaching conditions
methodology which expects students’ own personal activity or requires of their
subjective experience as well.

The term “person-centered” was introduced into practice by influential
American psychologist Carl Rogers. He underlined in his paper “On Becoming a
Person: A Therapist's View of Psychotherapy”: “That it has the capacity to move
people, to make them freer, more open-mined, more flexible, I have no doubt. I
myself witnessed the power of this method. | believe that non-directive teaching has
profound implications which even those who accept this point of view cannot at
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present fully fathom. Its importance, | believe, goes beyond the classroom and
extends to every area where human beings communicate and try to live with one
another” [8].

Carl Rogers mentioned while speaking about personality-centered approach:
“More specifically, as a classroom methodology, it warrants the widest discussion,
inquiry and experimentation. It has the possibility of opening up a whole new
dimension of thinking, fresh and original, for in its approach, in its practice, in its
philosophy it differs so fundamentally from the old” [8].

Also, taking into consideration the uniqueness of each teacher and student, it is
necessary to create a pedagogical environment that would provide for their positive,
versatile, and adequate self-realization and would be a foundation for their
subsequent prospects of development [2].

We have a long-standing experience of the implementing person-centered
education ideas for enhancing the quality of higher mathematics learning. In 2010 our
research group made the decision to study, develop and embed a person-centered
educational model into several mathematical courses taking into account students’
learning style. The term learning style is used to describe almost any attribute or
characteristic of learning. Technically the term refers to all the components that might
affect a person’s preferences for learning [1].

There are many different ways of categorizing learning styles, but Neil
Fleming's VARK model [2] is one of the most popular. VARK learning style model
is learning style that has been modified from VAK model, to VARK learning style by
Fleming in 2006. This learning style is modified by classifying students to four
different modes. The modes based on different senses, namely visual, aural, reading,
and kinesthetic, and the name of the model itself, originated from those senses prefix
letters (V, A, R, and K) (fig.1).

VISUAL AUDITORY

Learmn by

READ / WRITE KINESTHETIC
»arn by reading/writing ing

Learn by dol

Figure 1. VARK model of learning styles (by Neil Fleming)

Based on Fleming (2006), aural mode students tend to attain information by
discussion and listening [2]. For reading mode, these students have the ability to
accept and interpret printed information. For visual mode, the students are more
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prone to accept learning through interpreting charts, graph figures, and pictures.
While kinesthetic mode leans more towards accepting learning based on behavior
such as touch, feel, see, and listen [6].

There are seldom instances where one mode is used or is sufficient, so that is
why there are two-part, three-part, and four-part VARK preferences. Those who do
not have a standout mode with one preference score well above other scores are
defined as multimodal [11].

2. REALIZATION OF PERSON-CENTERED APPROACH IDEAS IN
TEACHING HIGHER MATHEMATICS

In order to determine students’ learning style preferences, first year students of
State Tax University (64 students) were asked to respond the VARK questionnaire
(version 8.02) [11], which was translated into Ukrainian by the author. Using the
results of the VARK questionnaire, students were classified as unimodal or
multimodal and according to the first preferred sensory modality used for learning as
V, A, R, or K learners.

We obtained interesting results. The most of students (66%) were multimodal in
their learning preference, and 22 students (34%) were unimodal. The highest
unimodal preference was visual and kinesthetic — 17% and 8%. Only 2 students were
auditory learners and 4 students used reading/writing as their best way for learning.

B Multimodal

m Visual (V)
Auditory (A)
Reading/Writing (R\W)

B Kinesthetic (K)

Figure 2. Results of VARK questionnaire

Prithishkumar & Michael (2014) underline, that multiple modalities of
information presentation are necessary to keep the attention and motivation of our
students requiring a shift from the traditional large-group teacher-centered lecture
method to an interactive, student-centered multimodal approach [7].

We consider that realization of person-centered approach ideas in teaching
higher mathematics according to their learning styles is possible by means of game
frame, special constructed exercise books and some communicative technologies [3].

Therefore, students are proposed to carry out an experiment while studying one
or another topic of higher mathematics at the lab work. It might be approached by
means of observations, comparisons, measuring, table compiling, graph construction,
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math formulas analysis, etc. for the purpose of mastering knowledge or finding new
facts, detailed logical demonstrations and practical applications [4].

Student’s activity during the lab works presupposes the following functions:

e organization one's own study activity taking into account personal features;

¢ increasing the motivation of study;

¢ development of personal characteristics, such as: purposefulness, persistence,
self-confidence, cognitive skills, self-control etc;

o feedback and reflection.

The curriculum of Higher and Applied Mathematics, studied by the first-year
students of State Tax University provides some content module, dedicated to the
different types of geometric transformations and symmetry [4].

It should be noted that the cognitive activity and creativity of students plays an
important role in their future teaching process, as well as the ability of a teacher to
channel this activity [10].

The role of the student in person-centered education is learning to take
responsibility for their own personal development, with interest in the development
of social, personal and problem-solving skills, and for learning to learn, learning from
mistakes, willing to contribute to a cooperative and tolerant school ethos and able to
learn how to relate to herself/himself and others with respect, empathy and
congruence [13].

The fragment of the lab work “Golden ratio in cinematography and
photography” out of that content module is given in an example to follow. We offer
it for visual and kinesthetic learners.

The objective of the lab work: to calculate and use golden ratio in human
practice, in cinema and photography in particular; aesthetic development of the

person. -
4

Instruction (for students)
Theoretical tip

IThe golden ratio, also known as the golden number, golden proportion, or the divinel
Iproportion, is a ratio between two numbers that equals approximately 1,618.!
Usually written as the Greek letter ¢, it is strongly associated with the Fibonaccil
sequence, a series of numbers where in each number is added to the last. Thel
Fibonacci numbers are: 0,1,1,2,3,5,8,13,21, and so on, with the ratio of each!
number and the previous number gradually approaching ¢ = 1,618, I

Many artists and designers throughout history have adopted this
mathematical equation as a means of creating balance, order and
symmetry [9]. Some detail information about using golden ratio in art
you can find here (QR code):
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In photography:
One more example of golden ratio application in photography is main elements
positioning in the special points of the frame, so-called visual centers. There are just
four such points positioned at a distance of 3/8 and 5/8 from corresponding frame
edges. One always focuses its attention on golden ratio points irrespectively of
picture size (fig. 3). Example is given at figure 4:

. A
N
N

38
318 @ 2/18@ 318
<218
,/ L N
38

Figure 3. Location of the human visual centers.

Figure 4. Photo, taking according to the golden ratio rule

It is an ideal layout building instance. Sky line goes at the golden ratio
horizontal line and both windmills are located at vertical lines. As a result, there is an
immensely harmonious photo.

Students are proposed to analyze their own or borrowed photos and do the
following exercises:

1) Do photos meet the golden ratio rule? Give your proof of answers.

2) Make several photos whether following the golden ratio rule (fig. 5 left) or
not (fig. 3 right). Make an analysis of such image impressions. Do you agree that
“golden ratio photos” are more pleasant to look at?

B

Figure 5. Student Photogaph for the lab work “Golden ratio in cinema and photography”.

239



Proceedings of the 2nd International Scientific and Practical Conference

"Scientific Research: Modern Innovations and Future Perspectives"

£ EUROPEAN OPEN November 25-27, 2024
7 SCIENCE SPACE Montreal, Canada
R EE——,

The left photo was taken by Yana Mudranova, the right one by Uriy Gritcenko

Also we offer students to develop a similar lab work on the other topics of the
discipline, training for future professional activities.

After having done this lab work students are asked to fill in the table (tick the
right answer). We also used electronic survey designed with applying the tool Google
Form (fig. 6).

Survey about lab work “Golden ratio in
cinema and photography”

Figure 6. Google Form of Surveyrof lab work “Golden ratio in cinemagraphy and photography”

Students can give out their comments or suggestions in the table given above. It
makes possible for the teacher to evaluate students™ results adequately and improve
them on the lab work.

It should be mentioned that certain technical complications, such as lack of
digital cameras, may occur during work execution. To prevent that, we made up our
mind to unite the students into groups of 2-3 people, each group having access to
their digital camera. In addition, results showed that the uniting students into groups
at the lab work has a few positive aspects:

e students’ attitude to the experiment is more honest;

e increasing their cognitive activity and creative independence;

¢ spending less time on the concepts and skills formation;

o differential and individual approach to students taking into account their pace
of work;

¢ increasing the amount and depth of understanding educational material;

e students independently distribute responsibilities among themselves, so
everyone plays some role in the particular social group;

e students fell more confident in class, they get the pleasure of learning.
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3. CONCLUSIONS

The author's experience proves that, the given approach to lab works has a
number of benefits both for the students and teachers. First, according to Gregory
Warrington (2009), by moving the source pictures from the textbook to a physical
location that exists in their everyday world, it connects the discipline to their
lives [12]. They can share their own experience with their friends, consolidating their
knowledge and skills.

Second, for students who like photography and cinema that lab work is a
welcome break from pushing around abstract terms on a piece of paper. They work
with a double interest, help other students in their group and prepare additional
reports on interesting information. Students can also use their experience to directly
look for golden ratio in those objects that play an important role in their life — say,
their sports equipment or musical instrument.

Based on the results of our experience we can say, that modernization of
contemporary education aimed at overall development of intellectual potential and
creative abilities of students cannot be fully fulfilled without such a phenomenon as a
person-centered approach. And in hands of a creative teacher, it becomes a reliable
instrument in development of a young person, his/her abilities and capabilities,
creative future professional activities.

To enhance the student learning experience, it is essential to identify their
preferred learning styles and incorporate innovative, multimodal teaching strategies.
This approach creates a more engaging, interactive, and student-centered classroom
environment.
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SMIIIAHE HABYAHHA B YMOBAX BOEHHOI'O
CTAHY: 10 BUBHAYEHHSA TEPMIHIB TA IIOHATD

Mapun4yenko I'anna

K.1.H., CTapIlIMi BUKJIa/1a4

Kadenpa icropii

MukonaiBCchKUid HalllOHATLHUN YHIBEPCUTET
imen1 B.O. CyxomiuHcbkoro, Ykpaina

B cyuacnomy cBiti nangemis COVID-19 cnpusiia akTHBHOMY 3aIllpOBaIKEHHIO
JTUCTAHIIIMHOTO HaBYaHHS B 3aKJIaJaX OCBITU BCIX piBHIB Ta (opm BiracHOCTI. OqHaK
13 MOYaTKOM MOBHOMACIITA0OHOTO HACTYMy Ta PpO3rOpPTaHHSAM BIMCHKOBHUX I Ha
teputopli Ykpainu 3 24 motoro 2022 p. Ha TepuTopii YKpaiHU Nepel 3aKiagamu
OCBITH MOCTaJIi HOBI1 3aBJaHHS.

Cepen HUX Ha MNEpIIOMY MICIl ONWHWIMCS: TICUXOJOTIYHA MIJITPUMKA
3100yBayiB OCBITH, OpraHi3allis HaBYaJIbHOTO IMPOLECY 3 METOI OTPUMAHHS 3HAHb
3n100yBayaMy Ta BIJBOJIIKAHHSA iX BiJ pealbHOCTI OOMOBHX [id, OCOOIMBO Ha
TEPUTOPIAX HAOIMKEHUX N0 ToJia OoioBux mid. Cepem OCBITHIX TEXHOJOTIH IS
peaizailii 03Ha4eHOT METH BUXOATh TEXHOJIOTIi OpraHizallii 3MillIaHOTO HaBUYaHHS.

VYrpoBaKeHHIO MOJEII 3MINIAHOTO HAaBYaHHS B CHUCTEMI OCBITH MPUCBSYCHI
mpari Takux aBTopiB, sk €. XKemnora, O. Kpusonoc, B. Kyxapenko, M. Hikirina,
A.Crprok, FO. Tpuyc, I'. Uepenniuenko, JI. [llampan Ta iHmux. Jlo nmutanp 3MIIIaHoro
HapuaHHs 3Bepranucs takok C. I'pexem, C. Moeb6c, C. Beiibensax, /l. Ilefinrep,
P. Cuenk. IIpoTe BapTo 3a3HAYUTH, IO TEOPis 3aCTOCYBaHHS 3MINIAHOTO HABYAHHS B
3aKJajiax OCBITH Ha TepUTOpili YKpaiHu MoTpedye MmoaaablIuX JOCTIIKEHb 3 OISy
Ha peaiii CbOTOJICHHSI.

[lepmni 3ragku npo komOiHOBaHe a0o0 3Mimiane HaBuaHHA (blended learning) 3a
KOPJIOHOM BiHOCATHCS 10 1995 p.. B Ykpaini npo HOro novyajiu akTUBHO TOBOPUTH
y 2006 p. micis myOumikanii «/{oBiiHUKa 3MIIIIAHOTO HABYAHHS».
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