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PREFERRED LEARNING STYLES OF STUDENTS OF NATURAL FIELD OF STUDY

Indexes of learning styles of students majoring in “Biology and Chemistry” and “Chemistry and Informatics”
were assessed by Felder-Soloman’s Index of Learning Styles. The respondents oOf both specialties demonstrate a pro-
nounced active style of information processing and sensitive style of perception. They preferably use visual sensors for
information perception. The difference between the specialties under comparison consists in learning patterns. The
respondents majoring in “Biology and Chemistry” demonstrate preferred sequential style of understanding while the
students majoring in “Chemistry and Informatics"” are characterized by a balance between sequential and global styles.
The characteristics of the preferred learning styles obtained in the experiment mainly conform to those of students of
natural science and computer specialties at universities of the world.
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Introduction

The arrangement of conditions for effective learning
is now becoming ever more urgent because onrush of
information and communication technologies dramatical-
ly changes the modern educational environment. First of
all, this concerns the use of electronic learning resources.
The scientists in this field have been paying special atten-
tion to students’ learning styles (LSs) as well as to coor-
dination between learning and teaching styles [1-4].

Researchers have been studying students’ LSs for a
long time and have already distinguished a lot of LSs
models. Those of them that consider LSs as an integrated
formation are characterized by a greater explanatory pow-
er. However, many issues still remain unresolved. It has
not been clear so far whether LSs are personality traits
and thereby are stable and invariable, or they are mental
states and thus can change [5]. Another question, which is
related to any long-term changes of LSs as a function of
age, sex, academic disciplines, extracurricular activities,
etc., also remains open. Modern scientific literature pro-
vides insufficient amount of information about possibili-
ties of improving learning efficiency in various fields of
study by means of intentional formation of particular LS
in students [6]. The findings of different authors often
contradict one another [7; 8].

Students majoring in different specialties differ in
their preferred LSs but the reason for this is not clear yet
[9; 10]. Scientists readily describe such differences but
rarely consider them in dynamics, in correlation with the
progress in learning or in connection with the efficiency
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of the teaching methods used. Obviously, such discrepan-
cies illustrate the complexity of the problem and require
further research in this area.

The paper aims to analyze the preferred learning
styles of students of different specialties.

Research methods

The study of preferred LSs was performed at the
Faculty of Natural Sciences of Kryvyi Rih State Pedagog-
ical University (KSPU) in Ukraine. Learning styles were
investigated for first- to third-year students majoring in
“Biology” with “Chemistry” as an additional specialty
(hereinafter B&Ch) and for first- to fifth-year students
majoring in “Chemistry” with “Informatics” as the addi-
tional specialty (Ch&I). The training of students in these
fields differs in the contents of modules, the volumes of
credits and in the variable part of the curriculum. Thus,
the variable part of Ch&l includes disciplines of specialty
“Informatics” in the amount of 38 credits, while that of
B&Ch contains 52 credits for disciplines of specialty
“Chemistry”.

Felder-Soloman’s Index of Learning Styles (ILS)
[11] was used to find the LSs. The method helps to assess
preferences on four complementary dimensions (Table 1).
ILS categorizes individuals’ preferences in terms of a type
and a mode of information perception, approaches to the
information processing and the progress rate towards
understanding. The results obtained allow one to deter-
mine fractions of respondents (Fi) which demonstrate
preferences to certain LSs for each dimension.
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Table 1.
Dimensions of Felder-Soloman method

Dimension -ll\_l):;'?z Abbr. Description
Perception Sen§iFive sen Concrete th_inkers, focused on facts_and procedu_res

Intuitive int Abstract thinkers, focused on theories and meanings
Input Visual Vis Prefer vis_ual representations _

Verbal vrb Prefer written and spoken explanations
Processing Active _ act Learn by tr)_/ing things out, enjoy working in groups

Reflective ref Learn by thinking things through, prefer working alone

. Sequential seq Linear thinking process, learn in small incremental steps

Understanding — -

Global glo Holistic thinking process, learn in large leaps

The fractions of preferred LS were calculated as fol-
lows:
F, =N;/N

1)

where N; and N are the number of students with pre-

ferred LS i and the total number of participated students,
respectively.

In addition to the experimental results obtained,

available literature data on the application of Felder-

Soloman method were analyzed to study preferred styles
of students of various branches of knowledge and coun-
tries. The methods of data processing and sources used
were described in detail in our previous works [1, 7].
Results and Discussion
The values of F; are shown in Table 2 for LSs act,
sen, vis and seq.

Table 2.

Number of students (N) of each specialty at the Faculty of Natural Sciences
of KSPU with their fractions (Fi, %) of act, sen, vis and seq LSs

Specialty Years N Fi, %

act sen Vis seq
B&Ch 1-3 37 62.2 70.3 70.3 64.9
Ch&l 1-5 52 80.8 82.7 75.0 51.9
Ch&l 1 14 85.7 78.6 71.4 42.9
Ch&l 3-5 31 77.4 83.9 80.6 58.1
Total N and average Fi 89 73.0 77.5 73.0 57.3

The students’ fractions with different preferences are
shown in Fig. 1 for all four dimensions. Both specialties
show similar behavior which is characterized by marked
preferences (Fi > 50%) in favor of styles act, sen and vis.

As for seg-glo dimension, B&Ch specialty is character-
ized by a preferred seq style while both Fsq and Fgo val-
ues are close to the equilibrium point, i.e. 50%, for Ch&I
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Fig. 1. Fractions F; (%) of preferred LSs by students of B&Ch and Ch&I specialties

The results obtained raise at least two questions, the
answers to which are essential for optimizing the learning
process. First, does the observed difference between spe-
cialties in students’ preferences reflect general patterns
rather than it is a feature of the investigated sample? Sec-
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ond, if the invented differences in LSs have fundamental
grounds, what are the reasons for such a phenomenon?
We turn to the literature data for learning preferences
of students of different fields of study to answer the first
question. The literature data used were summarized in [7]
and supplemented with the results of our previous works




[12]. The average characteristics of preferred LSs based
on the surveys of 9258 students (incl. 3279 first-year
students) from 35 universities of 15 countries [1; 7; 12]
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were compared with those of KDPU students (Table 2)
and are presented in Fig. 2.
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Fig. 2 Students’ fractions F; (%) for LSs sen (a), seq (b), vis (c) and act (d) vs field of study at world universities
compared to B&Ch and Ch&I specialties

The curriculum of Ch&l students includes 38 credits
for computer science, including programming languages
and computer simulation. Similar disciplines but in larger
amounts are included in the curricula of Bachelors with
the main field of study “Informatics”. This gives us some
reasons to compare LSs of Ch&l students with those of
computer fields of study. On the other hand, the training
of B&Ch students is typical for specialties of natural
science. Therefore, students’ LSs for this specialty can be
compared with those for natural science students.

As seen from Fig. 2a, the greatest advantage of sen
style over int style is typical for students of both computer
and natural sciences. The indicators of KSPU students
well conform with the world indices. On the contrary, the
advantage of sen over int style is minimal for economic
science and engineering.

The world and KSPU results are similar in terms of
seq style (Fig. 2b). The students of natural science and
B&Ch specialty demonstrate the highest values of Fseq.
The figures for students of computer science and B&Ch
are located on the opposite side of the diagram and their
values of Fsq and Fgo are close to 50%.

For vis-vrb dimension (Fig. 2c), engineering, com-
puter and natural sciences are characterized by a pro-
nounced advantage of vis style. The indices demonstrated
by KDPU students are generally similar to the world
indices. The values of Fis for Ch&l and for B&Ch are
only by 9% and 15% lower than those for computer and
natural sciences respectively. The advantage of vis over
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vrb style is minimal for the arts and economic fields of
studies.

The results of B&Ch students (Fact = 62.2%) for act-
ref dimension correlate with the world index
(Fact = 62.2%) that corresponds to a moderate advantage
of act style over ref style (Fig. 2d). The most serious con-
tradiction is observed between Ch&I specialty and com-
puter field of study. While the value of Fa: for Ch&l
specialty corresponds to an evident advantage of active
style, a balance between act and ref styles is typical for
students of computer science.

The Ch&l specialty has 38 credits for computer dis-
ciplines. Some of them, such as “Computer statistical
analysis of the results of chemical experiments”, “Com-
puter modelling of chemical processes” and “Computer
mathematics in chemistry”, are strongly integrated with
chemical subjects. They are in fact applied software pack-
ages aimed at the solving chemical tasks. Thus, a high
degree of integration with natural science is typical for
Ch&l specialty and, perhaps, this causes some discrepan-
cy with students of pure informatics major in preferred
LSs.

The reasons of difference in preferred LSs between
different specialties have not been completely clarified
yet. We distinguish two possible ones:

1) Certain LSs make a perfect match with some
fields of study but they do not harmonize with other sci-
ences. This is caused by discipline contents, teaching
methods, etc. Students with LSs formed in previous years




often make subconscious choice of a field of study which
will benefit their LSs better than other specialties.

2) Learning styles are flexible. They are influenced
by discipline content and teaching methods and can be
changed in the course of study.

A permanent monitoring of preferred LSs for a rather
large number of respondents during a few years of study
can provide the most precise answer to this question.
However, some preliminary information can be obtained
if preferred LSs of the first-year students are compared
with those of senior students. The effect of content and
methods of learning is minimal for the first-year students.
Therefore, in most cases their LSs were formed before the
start of study. The coefficient AF; can be used as a meas-
ure of time variability of LS i and is calculated as follows:

oS o)

AF; = 100% x ——F,
r|:+:-E

)
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where F¥ and F,_-" are the fractions of preferred styles
for senior students (superscript s) and freshmen (super-
script f) respectively defined by formulae (1).

The relative changes in LSs of senior students com-
pared to those of first-year students are shown in Fig. 3.
The values of 4F; are illustrated for both computer sci-
ence students of world universities (totally 92 senior and
130 first-year students were surveyed) and Ch&l students
(31 third- to fifth year and 14 first-year students as shown
in Table 2). The directions of changes in LSs are identical
for both data sets. The number of students with active LS
decreases with time and simultaneously the numbers of
students with sensitive, visual and sequential styles in-
crease. Average world learning preferences do not quali-
tatively change in three dimensions. In going from first to
senior years, the senior students are still more visual and
sensitive in information perception in spite of some
changes in their F; values. A balance between seq and glo
styles also holds true. Nevertheless, initial advantage of
act style over ref style which is typical for freshmen shifts
to act-ref equilibrium for senior students.
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Fig. 3 Variability coefficients 4F; for preferred LSs (act, sen, vis and seq):
Computer science students in the world are compared with Ch&l students

The learning preferences of KSPU students are not
radically changed with years of study. Actual, sensitive,
visual and sequential styles still dominate over their coun-
terparts. The only noticeable changes concern a seq-glo
pair. The F.., value for freshmen is equal to 43%, while
Fi..=58% for senior students. However, both results are
within a 40-60% range, i.e. around equilibrium 50%.

Conclusions

1. ILSs were calculated with the use of Felder-
Soloman method for 89 students of natural science field at
the Faculty of Natural Sciences of KSPU.

2. Students of “Biology and Chemistry” specialty
predominantly demonstrate active and sensitive styles in
information processing and perception, prefer visual rep-
resentations of presented materials and are in favour of
convergent thinking and analysis (sequential style) in the
process of learning.
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MNEPEBAKAIOUYI CTUJII HABYAHHSA CTYAEHTIB IPUPOJHHUYOI'O HAIIPAMY NIAIOTOBKU

3’scyBaHHS poNi c()OPMOBAHMX Y CTYACHTIB CTIUIIB HaBYAHHS Ta MOXIIMBOTO «KOH(MIIKTY» CTHJIIB HaBYAHHS Ta
BHKJIAIAaHHS € BAKIMBUAM Ta aKTyaJbHUM IHUTAaHHAM. CKIagHICTh POOIEMH TOJSATAE B TOMY, IIO BiAMIHHOCTI CTYICH-
TiB, XapaKTepHi IS MiATOTOBKHA KOHKPETHHX CIICHiaTbHOCTEH, PiIKO PO3TIAIAIOTECSA Y IWHAMIII, KOPEJALii 3 YCITIHi-
CTIO Y HaBYaHHI Ta Yy 3B’S3KY i3 €()EeKTUBHICTIO METOANKH BUKIAAaHHA. MeTol0 poOOTH € aHaji3 HaBYaJIbHUX IepeBar
CTYICHTIB Pi3HHUX CIICI[iaIbHOCTEH Ha 0a3i pe3yIbTaTiB BIACHOTO KCIIEPHMEHTY Ta JITepaTypHUX AaHuX. JlOCTiTKeHHS
3ailficHeHo Ha 6a3i mpuponHuyoro ¢axynbreTy KpuBOPI3bKOTrO JEp>KaBHOTO IMEAaroriyHoro yHiBepcurtery. Metomom
®ennepa-ConomMaH BU3HAUCHO iHAEKCH CTHJIIB HABYAHHS y CTY/ACHTIB HAIPSMIB IIJrOTOBKU «Oi0JIOTis 1 XIMish» Ta «Xi-
Mis 1 iHopMaTHKa». MeTos po3noniise PECIOHICHTIB 38 YOTUpbMa BUMipaMH 3TiHO 3 iXHIMH IepeBaramu y iCHyIo-
YHUX THIAX CIPUUHATTS Ta 00OpoOku iHdopmalii, TeMnax mporpecy y ii onmanyBaHHi. [liAroTOBKa CTyJEHTIB Ha3BaHHUX
HampsIMiB BIIPi3HSIACH 3MICTOM MOJYJIIB BapiaTUBHOI YaCTUHU HaBYANbHUX IUIaHIB. [l HampsaMy «xiMist 1 iHpopma-
THKa» BOHA BKIIFOYasia iHGOPMATHYHI JUCIMIUIIHA 00cAroM 38 KpEemuTiB, a IS CIEHiabHOCTI «Oi0JIOTisA 1 XiMis» —
XiMiuHI aucrumtian obcsiroM 52 kpeautd. CTyZEHTH 000X CIICMiaIbHOCTEH NEMOHCTPYIOTh BHPaKCHHWHA aKTHBHUI
CTWJIb ONIAHYBaHHS Ta CEHCUTHBHHUII CTWIIb yCBiTOMIICHHS iH(opMallii, a TAKO)XK BUKOPHCTOBYIOTh EPEBAKHO Bi3yallb-
HU ceHcop mid 11 cipuitHATTS. CTyAeHTIB «0ioJorii Ta XiMil» XapaKTepu3ye IepeBara ImociiJoBHOTO CTHITO. J[ist crre-
HiaTBHOCTI «XiMis Ta iH(pOpMaTHKa» CHOCTEpIraeThCcsl piBHOBAara MiK IOCIIIOBHUM Ta TTOOANBHAM CTHIAMH. TaKOX
MIPOAHAJI30BaHO JITEPATypHi JaHi MO0 3aCTOCYBaHHS METOMAY IJIS BH3HAYCHHS CTWIIIB HABYAHHS Y CTYICHTIB PI3HUX
KpaiH Ta HanpsMiB MiArotoBku. Pesdynsratn onutyBanHs 9258 cryneHTis 3 35 yHiBepcuTeTiB 15 KpaiH CBITY NOpiBHIO-
BaJIM 3 pe3ysbraTamu onutyBaHHs cTyaeHTiB K/[ITY. ExcriepuMenTanbHi AaHi 32 OUTBLIICTIO TO3HUIIH Y3TOIKYIOTHCS 3
HassBHUMH B JitepaTypi. Tak, MOKa3HUKKM HaBYAJIBHHMX IEPEBar CTYAEHTIB HANpPIMY «OioJIOTisl 1 XIMis» KOPENIOTh 3
repeBaraMu CTYJCHTIB NPUPOIHUYMX cnenianbHocTel. Kopemsinito Mix MoKa3HHKaMH CTYAEHTIB «XiMii 1 iHpopmaTH-
KI» Ta y3arajJbHEHHMH JJAHUMH II0JI0 CTYJICHTIB KOMII IOTEPHHUX ClieliaibHOCTeH 3aikcoBaHO 3a 3-X BUMipaMu i3 4-X.

Kniouosi cnoea: Buma ocpita, injgexcu criiaiB HaByaHHs Denpepa-CosnomaH, CTYICHTH NPUPOJHHYHMX Ta
KOMII FOTEPHHUX CIENiaJbHOCTEH.
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