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ABSTRACT

The paper deals with a problematic of creating variant texts according to a sensory perception. An idea of transcribing
text is based on a theory of adaptive learning, which is thoroughly studied at the Department of Information and
Communication Technologies. Researchers in this work combined the adaptive approach together with thinking
styles introduced by Libor Cinka and created four variants of texts of the chosen topics. Then those texts undergone
the verification by the students from high school and university, who read them and evaluated them as well as they
answered to a prepared set of testing questions. All received data was compared against the replies from the learning
style questionnaires VARK and questionnaire by Simi¢kova. The paper discovered some differences between the
results of VARK and Simi¢kové questionnaire, which proved to be slightly more reliable compared to both the results
of test questions and the students’ own opinion. There were also differences between sensory variants of texts. As
expected, the kinesthetic variant proved to be the less effective compared to the rest. It seems that university students
accepted the rewritten texts better than high school students too.
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1 INTRODUCTION

The theory of adaptive learning is being developed at Department of Information and Communication
Technologies for last several years. The Barborka4 system was created for the realization of experiments
of adaptive teaching. In the beginning of the adaptive education the students start with a questionnaire that
measures their learning styles and other characteristics that affect their learning. The aim is to achieve more
efficient learning of students and deeper understanding and remembering of information during the
education process. (Kostolanyova, 2012)

The background of the student population in any university is very diverse. This includes varied socio-
economic background, wide ranging ages of students, varied cultural background, prior educational
experiences, levels of competency and preparedness, and preferred learning strategies. (Meehan-Andrew,
2009) Effective teaching in such a set up can be difficult and challenging. Teaching is a process of
knowledge presentation while learning is often multifactorial and depends on the mindset of each student.
(Drago, Wagner, 2004)

Neil Fleming in his landmark article 'I'm different; not dumb: Modes of presentation (V.A.R.K.) in the
tertiary classroom' says that people learn in different ways using variety of strategies to convert the
educational message into their long term memories. (Prithishkumar, 2014) There is no single best way to
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teach, but teachers can diversify their teaching styles to cater to the learning styles of each distinctive
student. (Becker, 2007) Awareness of learning styles will help educators identify and solve learning
problems among students. (Baykan, 2007)

An interesting stimulus for the research was the idea of Libor Cinka, who argues that the preferred way of
thinking (which can also be understood as a preferred learning style and can be determined on a basis of a
questionnaire) in a speech reflected by the frequent occurrence of words associated with the thinking of
either visual or auditory, or kinesthetic. You can meet the people who think quite strong in one sense only
rarely. A situation where you have to be very attentive in order to identify the preferred way of the speaker’s
thinking is more common. It is because the language of the speaker contains not always clear identification
of the words in his preferred way of thinking.

To test this idea, the four different texts were selected and these texts had no connection to the students’
field of study. These texts were subsequently rewritten using the words which Cinka has assigned a
preferred way of thinking. The questionnaires that are used to detect learning style were also include in the
research.

Basic research questions were:

e Can you formulate the text itself according to the learning styles?
e In which way?
e Will this modified text be more understandable and enjoyable for the readers?

e Will the reader with the preferred visual style of thinking be able to remember more due to rewritten
and revised text?

o Will the text be easier to read for him? Will it be better understandable?

To fulfill these questions, the choice of proper text was made. Then the texts were rewritten to all sense
variants and the time-consuming data collecting started including filling in the questionnaires and testing
the texts by students who were reading them. The evaluation of this research brought interesting results.

2 SENSORY ANALYSIS

A group of properties called Sensory Perception describes which form of information students are most
comfortable with. The sensory perception in the system Barborka4 is determined by a questionnaire, whose
authors are Fleming and Mills (Fleming, 1992), and is also determined by other testing questions from
Z4¢kova (1999) later on modified by Simi¢kova. Both questionnaires try to capture to what extent the
students’ senses are represented by the different types of sensory perception; verbal, visual, auditory and
kinesthetic. Based upon the type of sensory perception the study material is adapted. A positive impact on
the rate of learning during the use of adaptive teaching has been confirmed in several dissertations.

Both questionnaires VARK (Murphy, 2014), Simi¢kova will be used in order to discover how they both
differ in the way of identifying of preferred learning style and to determine how much their data will be
similar.

In this research the students completed both questionnaires. After that they were familiarized with the
characteristics of each type of sensory perception. Then they should try to determine to which extent they
think they have the dominant types of sensory perception. In the conclusion, the results from VARK,
Simi¢kova and students’ opinion will be compared.
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3 THE TYPES OF SENSORY PERCEPTION IN THE TEXT - THE LANGUAGE OF THE
SENSES

According to Cinka (2012), a type of sensory perception in speech is reflected by the frequent occurrence
of words associated with the thinking of either visual or auditory, or kinesthetic. Only rarely you can meet
people who think strongly in one way. More common is a situation where you have to be very attentive to
the preferred type of sensory perception. It cannot be identified, because speaker’s language is not always
clear in the first hearing and identification of a preferred way of thinking may be misinterpreted.

Visual types frequently used sayings:
e “Ido not see any sense.”
e “Itis clear what you want to show us.”
e “Let me show you my vision.”
e “Ido not see the sense.”
e “Let me clarify this idea.”
For visual types are important the tables, graphs, sketches.
Auditory types rather hear say:
e “I think it was absolutely consistent.”
e “Do I hear you well?”
e “Tell me more.”
e “Sounds great!”

e “Let’s discuss.”

Auditory people respond best to the instructions and information expressed verbally considering written
messages or instructions to be less important.

Kinesthetic types express more feelings and emotions:
e “Idonot know why it is exciting.”
e “Iunderstand how you feel.”
e “You hit the nail on the head.”
e “You need to fight with that.”
e “I'min a terrible stress.”

Based on the above characteristics Cinka created a table of words that represent different types of sensory
perception, i.e. the language of senses. Red words represent a visual, auditory a blue, green a kinesthetic
and black a neutral (see Fig. 1, in Czech).
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Figure 2 Words of sensory perception (Cinka, 2012, in Czech)
4 DESIGN OF THE RESEARCH

We decided to test the theory of words of sensory perception in practice. We conducted a selection of four
texts of different topics that we rewrote using words of sensory perception. The four variants were created
(verbal, auditory, kinesthetic, auditory) for each text. Then we let the students read them. A student read
four texts that were thematically and sensory variant different that every student has worked with four
variants and four themes. After reading them each student completed a questionnaire with knowledge
questions from the text and further questions regarding how he read the text and how he understood it. Each
respondent also completed in the time span of about one month the questionnaires to determine the learning
style VARK and Simickova version. The validity and reliability of VARK questionnaire was determined in
earlier research (Leite, 2010, Fitkov-Norris, 2015, Thepsatitporn, 2016). After completing all these
questionnaires, the processing and evaluation questionnaires followed.

The research group

The research sample consisted of 35 respondents. The 14 students were from high school and 21 university
students of Information and communication technology in education.

Selection and processing of variant texts

The chosen texts had no connection to the field of study of all students. The topics were not covered neither
on high school nor university. Table. 1 describes the content of selected texts.

Table 1 Text topics

Topic No. 1 Text deals with the discovery of different blood groups, their history

Blood Groups and influence on catering for different types of blood groups.

Topic No. 2 Very short biography of Nicola Tesla’s life and inventions.

Lord of Lightning

Topic No. 3 Describes the process of building a pond in the garden. By digging a

Pond in the Garden trench through the film location, making the pond after placing a pump
and filter.

Topic No. 4 The construction of the golden section in mathematics and its practical

Golden Ratio use in practice.
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Respondents completed the two electronic questionnaires for the purpose of learning (codename RVAK,
SIMI2) and read four texts on different subject and sensory perception. At the end, they filled in a
questionnaire to read text.

Each topic was written on one side of an A4 sheet that it did not take a lot of time for reading the texts. The
texts were rewritten using the words that according Cinka represented some kind of sensory perception.
Cinka speaks about three types of variants of words - auditory, visual, and kinesthetic. The original text was
considered a verbal variant. Here is an example of the following rewritten text of the "Lord of Lightning."
Colored words are transposed ones (the translation from the Czech):

Verbal variant - the original text:

"Nikola Tesla, who at the peak of his career earned the nickname the Lord of Lightning, was born during
the storm. It happened on the night of 9 to 10 July 1856 in the Serbian village of Smiljan. Even as a child
he had a great imagination and an excellent memory. Gradually, he learned six languages, he studied
mathematics and physics at the Universities of Graz in Austria, and Prague and Budapest and during the
work in the telegraph company he began to deal with the principle of alternating current. "

Visual variant — the rewritten text:

"Nikola Tesla, who at the peak of his career was marked as the Lord of Lightning, was born symbolically
during the storm. It happened on the night of 9 to 10 July 1856 in the Serbian village of Smiljan. Even as a
child he was distinguished by a great imagination and an excellent memory. Gradually, he learned colorful
set of six languages, he studied mathematics and physics at the Universities of Graz in Austria, and Prague
and Budapest and during the work in the telegraph company he began to clarify the principle of alternating
current. "

Auditory variant — the rewritten text:

"Nikola Tesla, who at the peak of his career was called the Lord of Lightning, was born during the storm.
It happened on the night of 9 to 10 July 1856 in the Serbian village of Smiljan. Even as a child he had a
great imagination and an excellent memory. Gradually, he learned six languages, he studied mathematics
and physics at the Universities of Graz in Austria, and Prague and Budapest and during the work in the
telegraph company he began to deal with the principle of alternating current. "

Kinesthetic variant — the rewritten text:

"Nikola Tesla, who at the peak of his career earned the nickname the Lord of Lightning, was born during
the storm. It happened on the night of 9 to 10 July 1856 in the Serbian village of Smiljan. Even as a child
he had a great imagination and an excellent memory. Gradually, he learned six languages, he studied
mathematics and physics at the Universities of Graz in Austria, and Prague and Budapest and during the
work in the telegraph company he the principle of alternating current. "

In this way, all the texts were transcribed in all selected topics.

5 QUESTIONNAIRE DESIGN

For each topic, a questionnaire was created which tested the level of acquired knowledge. Furthermore, the
questionnaire contained three questions on the interest, attraction and clarity of the text. These three
questions were the same in all texts:

e How much interesting this topic was?
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e How much clear the text was?
e How much have you enjoyed reading this text?

See a questionnaire bellow (in Czech).

Otazky

1. Kde se narodil Nikola Tesla? (oznagte x uvéech sprévnych odpovadi)
Rakousko
Chorvatsko
Srbsko

Amerika

2. ok dopadia dohods meri Teslou » Edsonem? (wpiste) ||

3. Vyberte technologie a vyndlezy spojované s Teslou (oznatte x u véech sprévnych
odpovédi)

Zarovka
Stfidavy proud
Asynchronni elektromotor

Stejnosmémy proud

4. Jakse jmenoval tajemny Tesliv vynalez a kdy byl sestrojen? (vypiste) I:l

&

Prosim, odpovézte jeSté na nasledujici otdzky o tématu textu
(ohodnotte zndmkoujako ve 3kole, 1 = nejvice, ... 5 = nejméng)

1 Nakolik pro vés bylo toto téma zajimavé?
2. Nakolik byl pro vas tento text srozumitelny?

3. Jak moc Vs cteni tohoto textu bavilo?

Figure 2 Questionnaire for text variant (in Czech)
6 QUESTIONNAIRES ON LEARNING STYLES

Each respondent questionnaires also filled in a questionnaire to determine the learning style in addition to
variant texts. There were two questionnaires filled out by respondents given at least two weeks’ gap.
Questions from both questionnaires are used in the system Barborka4 to identify the learning style of
students:

e VARK - a questionnaire composed of 16 questions, used worldwide to determine the learning style.
Each question offers the possibility of dealing with a particular situation in one of four styles (visual,
auditory, verbal, kinesthetic). The respondent may choose more than one answer to a question. This
questionnaire is also used for purposes of online education (Zapalska, 2006).

e Questionnaire from Simi¢kova - contains 40 questions. Always 10 questions testing the specific
learning style. The questions are worded notification sentence and respondent should determine
how often to described life situation (often, sometimes, rarely).

After the questionnaire that respondents completed a set of another questions was added to determine what
learning style are according to them after they have been displayed characteristics of different styles.

Process of reading texts and completing the questionnaires

Two months before the reading of variant texts the respondents filled in both questionnaires. Between both
questionnaires there was at least two weeks’ delay. After that the students came to read the four variant
texts. Each of students read four different topics in four different variants, but four in total (the students had
the different texts in different variants chosen randomly, but it was made sure that each of them had different
sensory variant and not repeating topic). The reading all four texts took an hour in average.

Then the all data was gathered into the spreadsheet and evaluated.
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7 RESULTS - THE LEARNING STYLES

The graph no. 1 shows the comparison of results of two questionnaires on learning styles (VARK,
Simi¢kova) and opinions (NAZOR) of respondents. For comparison, the questionnaire was calculated as
the percentage of identified style of each respondent. The graph shows the average proportion of learning
styles of all respondents. There is a significant variation evident between visual and kinesthetic style in
VARK questionnaire. Simi¢kova version more corresponds to the views of respondents.

Questionnaires Comparison

35%
33%
31%
29%
27%
25%
23% -
21% -
19% -
17% -
15% -

m VARK

m SIMI
= NAZOR

VER ViZ AUD KIN

Graph 3 Questionnaires Comparison
8 RESULTS - KNOWLEDGE AFTER READING THE TEXT

The degree of knowledge gained from the read texts was calculated as the percentage of correct answers.
The graph no. 2 shows that high school students (SS) have a lower success rate for all variants of the text.
The smallest success has kinesthetic variant texts. It is possible to argue that the modification of the original
text in sensory variant did not suit to high school students, but university students (VS) have proven some
increase of knowledge in the rewritten texts variations.

Knowledge after reading the text

80,0%

75,0%

70,0% msS
mVvs

65,0%

60,0%

VER ViZ AUD KIN

Graph 2 Knowledge after reading the text
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The graph no. 3 shows the difference of knowledge among men (Muzi, blue) and women (Zeny, red).
Women seem to be better at verbal texts variations. Knowledge of men are higher in visual, auditory and
kinesthetic variant texts.

Knowledge among men and women

80,0%
78,0%
76,0%
74,0%
72,0%
70,0%
68,0%
66,0%
64,0%
62,0%

B Muzi

m Zeny

VER Viz AUD KIN

Graph 3 Knowledge among men and women

The table no. 2 shows the overall average students' knowledge according to variants and topics. There is
not much difference in knowledge for each variant text. It seems that the modified texts do not significantly
improve the percentage of acquired knowledge. On the other hand, the topic seems to be the factor changing
the received knowledge.

Table 2 Knowledge in Variants and Topics

Knowledge — Variants Knowledge — Topics

Verbal 73 % Topic No. 1 82 %
Blood Groups

Visual 75 % Topic No. 2 81 %
Lord of Lightning

Auditory 73 % Topic No. 3 71 %
Pond in the Garden

Kinesthetic 71 % Topic No. 4 59 %
Golden Ratio

Graph no. 3 displays the percentage of correct answers in a knowledge test by topics and texts variations.
The most balanced versions are the original texts — verbal variant. There were higher results in knowledge
of the rewritten texts at the topics 1 and 2. A significant negative impact had the auditory and kinesthetic
variant of topic 4, which significantly decreased percentage of students who correctly answered the test
questions.
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Graph 4 Knowledge of text variants and topics

9

ANSWERS TO THE EVALUATION QUESTIONS
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The graph no. 4 shows the average number of points to the question: " How much interesting this topic
was?" 0 points means the least, 4 the most. The most appreciated text was the Blood groups in all variants
where in all variants the attraction grew a little. The following was the topic 2 the Lord of lightning, which
was the most interesting in the visual variant. The remaining two topics were less attractive, where the
worst ended the topic 4 in kinesthetic variant. The topic 3 "Pond in the Garden" was the most interesting
for students in the kinesthetic variant. These results correlated to some extent with the results in the graph
no. 3 and the text interestingness could be the cause of success in the knowledge test questions.

Points

3,5

3,0

2,5

2,0

15

1,0

Atractivity of the text

VER

VIZ AUD

KIN

ml
m2
m3

m4

Graph 5 Attraction of the text

The graph no. 5 deals with the question: " How much clear the text was?” Here we see clearly that all the
topics were clearest the most for the students in the original verbal variant with an exception of the

kinesthetic topic 3, which the only seemed clearer than the original version.
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Text clarity
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Graph 6 Text clarity

The rest of results is represented by the question " How much have you enjoyed reading this text?" in the
graph no. 6. There has been an increase in an attractiveness from its original version in the topics 1 and 2.
The most students enjoyed reading topic 2 in the visual variant and topic 1 in the kinesthetic variant. It
seems that swapping sensory words can lead to greater attractiveness of the text.

Text attractiveness

4,0

3,5

3,0

2,5 m1
£ 2
c [ |
S 2,0
[

1,5 m3

m4

1,0
0,5

0,0

Graph 7 Text attractiveness
Percentage of the responses in variant texts due to the results of the VARK questionnaire

Now we compare how students have been successful in the knowledge test questions depending on what
were the predominant learning style based on the VARK questionnaire. Table no. 3 is calculated the
percentage of correct answers for those students who had the strongest learning style according to the test.
The second column is the number of these students. The table does not represent all, since the four students
were excluded who had two equally strong learning styles. Students with the identified dominant visual
style of learning had the highest success rates in the verbal text and vice versa with the detected verbal style
were more successful at visual text. For the auditory and kinesthetic styles were results equal. But it must
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be said that there was a small sample of students and differences in the proportion of correct answers are
not much statistically significant, therefore we cannot generalize conclusion based on this results.

Table 3 VARK and text variants

VARK The number
guestionnaire of students R \Y A K
Vv 3 90.0 % 65.8 % 79.6 % 85.4%
A 6 62.1% 65.0 % 70.2 % 66.9 %
R 6 76.3% 81.7% 713 % 53.8%
K 16 713 % 75.6 % 74.1% 76.1 %
CONCLUSION

The paper describes the research, which was based on the idea of Libor Cinka and his thoughts about the
types of sensory perception in the text, because his division of sensory perception of the text is the same as
learning styles, which is detected by the questionnaires VARK and questions by Simi¢kova. We have
redesigned according to the proposed procedures the four different texts in the three sensory variants
(visual, auditory, kinesthetic) and the original one was labeled as verbal. The research involved 35 students
from the high school and university.

Firstly, students completed the questionnaires on learning styles. The results of the analysis of the findings
of the questionnaires pointed out to a contradiction in the results of the questionnaire VARK and the
opinions of students with visual and kinesthetic learning style. Questions by Simi¢kova agreed more to a
students’ view of their own learning style (see graph 1).

Another area of the research was the memorized knowledge of the texts acquired by reading them. A
significant difference between secondary school and university has shown, where the university students
had a greater degree of knowledge in the modified variants of texts (see graph 2). If we take into account
the overall performance in the level of knowledge, according to the sensory texts variation, the rewritten
texts seem to not affect the acquired knowledge of students and all variants have the proportion of correct
answers over 70 %. The difference between the smallest and the largest proportion of correct answers is
4 %. But it is different about at the topics of texts, where appeared a significant impact on their level of
knowledge according to what topic the students read. The difference between the best and the worst
percentage of correct answers is 23 % (see graph 4). Based on these results we cannot confirm the
correctness of Cinka’s ideas and the memorization rate is primarily affected by the theme of the text than
what words are used in the text.

According to the evaluation questions (subjective feelings of students on the interest, clarity and
attractiveness of the texts) confirms previous findings on the rate of acquired knowledge and based on that
we know that the least interesting, understandable and boring text has the lowest successful rate. But some
impact of variant texts still can be observed. If the rewritten (V, A, K) and original texts are compared the
interestingness and attractiveness have increased in average. On the contrary the clarity of rewritten text
variations has fallen.Acknowledgements
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