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Abstract

Context and relevance . The main goal of this study is to examine the typography effect in the Serbian 
language. Typography refers to the way letters, words, and sentences are placed on a page. The correct 
use of typographic features can significantly improve the readability of the text and facilitate its process-
ing. Bolding and spacing are often used to emphasize important parts of the text, while letter spacing is 
also used to increase the readability and visual appeal of the text. Objective . In this research, we want 
to examine how the mentioned typographical characteristics affect the speed of word processing in the 
Serbian language, given that it uses two alphabets — Latin and Cyrillic. Methods and materials . The 
research was conducted on 143 subjects, students of the University of Banja Luka who individually par-
ticipated in the experiment. Results . The results show that bolding words can improve processing time, 
and such an effect is present in both alphabets. On the other hand, letter spacing has a positive effect 
only in Latin. Conclusions . These insights can be useful for designing better typographic solutions in 
school textbooks and other text materials to facilitate the process of reading and understanding the text 
in both alphabets.
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Резюме

Контекст и актуальность . Основная цель данного исследования — изучить влияние типографики 
на сербский язык. Типографика относится к способу размещения букв, слов и предложений на стра-
нице. Правильное использование типографских функций может значительно улучшить читаемость 
текста и облегчить его обработку. Выделение жирным шрифтом и интервалы часто используются 
для выделения важных частей текста, в то время как интервалы между буквами также используются 
для повышения читаемости и визуальной привлекательности текста. Цель . В данном исследовании 
мы хотим выяснить, как упомянутые типографские характеристики влияют на скорость обработки 
текста на сербском языке, учитывая, что он использует два алфавита — латинский и кириллический. 
Методы и материалы . Исследование проводилось на 143 испытуемых, студентах Университета Ба-
ня-Луки, которые индивидуально принимали участие в эксперименте. Результаты показывают, что 
выделение слов жирным шрифтом может сократить время обработки, и такой эффект присутствует 
в обоих алфавитах. С другой стороны, интервалы между буквами оказывают положительный эффект 
на обработку только в латинском языке. Выводы . Эти идеи могут быть полезны для разработки луч-
ших типографских решений в школьных учебниках и других текстовых материалах, чтобы облегчить 
процесс чтения и понимания текста в обоих алфавитах.

Ключевые слова: типографика, жирный шрифт, межбуквенный интервал, латиница, кириллица, вре-
мя обработки
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Introduction

Numerous studies have been conducted in recent years on the importance of typographic 
elements, particularly with the rise of digital forms of communication and the necessity to adapt 
texts as much as possible to readers. However, research using printed forms have also demon-
strated that the presentation of the information affects processing and interpretation. The place-
ment of letters, words, and phrases on a page is referred to as typography (Blackwell, 2019). It 
encompasses letter styles, appearances, and structures that appeal to the reader’s emotions and ef-
fectively transmit the text’s message. Fonts, letter size, letter spacing, text and background colors, 
bold, italic, underline, and other styles are examples of typographic features. It has been demon-
strated that the proper application of certain typographic elements can greatly increase the text’s 
readability and make it easier to process (Pelesek, 2018). These traits have an impact on the mes-
sage being sent, and their usefulness is shown in improving the text’s quality (Finkebeier, 2021; 
Hagemann, 2013; Hyndman, 2016; Jaderberg, Vedaldi, Zisserman, 2014). According to research 
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by Macaya and Perea (2014), bolding makes it easier for readers to recognize words visually, and 
Yingying, Zhenxing, Wanru, Zengyan, and Rong (2002) found that any form of visual highlight-
ing encourages readers to make more complex connections between visually highlighted informa-
tion and related content when integrating it later. Certain authors emphasize the role of typog-
raphy in solving the problem of multiculturalism, especially in the design of typographic signs 
for composing multilingual texts (Balius, 2013). According to research, certain fonts, including 
Arial, Helvetica, or Verdana, are well known for being readable. The font size is also important, so 
it is recommended that it be 10 and 12 for printed materials and 16 and 18 for digital formats. The 
readability and simplicity of text navigation are also impacted by line spacing, text width, and 
letter spacing (Blackwell, 2019). Additionally, reading is made simpler and the letters are easier 
to discern when there is a high contrast between the letters and the background (Blackwell, 2019; 
Jarosch et al., 2017). According to research (Thiessen et al., 2020), longer and more challenging 
texts likely to influence performance because they demand higher cognitive load during discrimi-
nation and long-term processing and increase reading time.

The role of typographic features has been the subject of numerous studies in recent years, 
especially with the development of digital forms of communication and the need to adapt texts 
as much as possible to readers. However, studies conducted on printed forms have also shown 
that the way the text is presented has an impact on processing and understanding. Typography 
refers to the way letters, words, and sentences are placed on a page (Blackwell, 2019). It in-
cludes the style, appearance, and structure of letters that evoke certain emotions in the reader 
and convey the meaning of the text in the right way. Typographic features include fonts, letter 
size, letter spacing, text and background color, bold, italic, underline, and other styles. It has 
been established that the correct use of these typographic features can significantly improve the 
readability of the text and facilitate its processing (Pelesek, 2018). These characteristics have an 
impact on the meaning of the message being transmitted, and their functionality is also reflected 
in improving the quality of the text itself (Finkebeier, 2021; Hagemann, 2013; Hyndman, 2016; 
Jaderberg, Vedaldi, Zisserman, 2014). It was found that bolding facilitates the process of visual 
word recognition (Macaya, Perea, 2014), and any visual highlighting of information helps read-
ers make faster and more elaborate connections between visually highlighted information and 
related content in later integration (Yingying et al., 2021). Certain authors emphasize the role 
of typography in solving the problem of multiculturalism, especially in the design of typograph-
ic signs for composing multilingual texts (Balius, 2013). Research shows that certain fonts are 
known for their legibility such as Arial, Helvetica, or Verdana. The font size is also important, so 
it is recommended that it be 10 and 12 for printed materials and 16 and 18 for digital formats. In 
addition, line spacing, text width, and letter spacing affect the readability and ease of following 
text (Blackwell, 2019). Also, high contrast between the letters and the background allows the 
letters to be more clearly distinguished and makes reading easier (Blackwell, 2019; Jarosch et 
al., 2017). It was found that more difficult-to-read texts tend to affect performance because they 
increase the cognitive load in discrimination and long-term processing, and lead to an increase in 
reading time (Thiessen et al., 2020).

Serbian language has a unique feature called digraphia, which involves the equal use of two 
alphabets — Cyrillic and Latin. Both are taught during formal school education. In addition to 
the common properties related to the number of letters they are made of and the correspondence 
between graphemes and phonemes, there are also certain differences between the mentioned 
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letters. They primarily refer to the visual identity of individual letters, which represent unique 
Cyrillic (Б, Ц, Ч, Ћ, Д, Џ, Ђ, Ф, Г, Х, И, Л, Љ, П, Ш, У, З, Ж) and unique Latin letters (Č, Ć, 
D, Đ, F, G, I, L, N, R, S, Š, U, V, Z, Ž), and previous research shows that there are also certain dif-
ferences in speed processing Latin and Cyrillic words (Pašić, 2004; Borojević et al., 2018). Two 
studies have explored the impact of typographical features on Serbian language processing. In one 
study, researchers investigated the effect of font type on word processing in two alphabets. The 
results indicate that uppercase Cyrillic letters are processed faster when written in Times New 
Roman font compared to Arial font, while lowercase letters show the opposite effect (Tešinović, 
Borojević, & Dimitrijević, 2022). Another study focused on the use of italics to enhance text com-
prehension. While this feature was found to be effective in the Latin alphabet, it made the pro-
cessing and identification of Cyrillic letters and words more difficult (Borojević & Vračar, 2023).

 Our research aims to delve deeper into typography in the Serbian language. By doing so, 
we can gain new insights into how words are processed with the two alphabets in Serbian lan-
guage. Through this study, we can determine the factors that can speed up processing, and wheth-
er they have the same effect in Latin and Cyrillic. It will greatly aid in understanding the process 
of perception of the alphabet, and in turn, the language. With the written text being ubiquitous 
in our daily lives, this research has significant practical implications as it allows for optimal use of 
our perceptual and cognitive systems. The research was conducted through two experiments. The 
first examined the effect of bolding on the processing speed of Latin and Cyrillic words, while the 
second focused on the effect of spacing between letters on processing time.

Experiment 1

 The main goal of this experiment was to examine the effect of bolding on the processing speed 
of words written in Latin and Cyrillic. Bolding is often used to emphasize important parts of the 
text, which helps to identify key information faster (Pelesek, 2018; Baldwin, 2019), so it is expected 
that such an effect will be obtained in the Latin and Cyrillic alphabet of Serbian language.

Materials and methods
Participants
The experiment was conducted on a total of 75 subjects, students of the University of Banja 

Luka. They were randomly assigned to groups that did different experiments. Students who are 
fluent in reading Latin and Cyrillic letters, according to their subjective assessment, and who 
have normal or corrected-to-normal vision were selected.

Design and procedure
The design of this research is factorial. There are three factors: alphabet (Latin and Cyrillic), 

bolding (bolded words and normal words), and lexicality (word and pseudoword). The first two 
factors are between-subject factors and the third factor is within-subject factor. The dependent 
variable is reaction time. The experiment is carried out on a computer using software for creating 
psychological instruments SuperLab 4.5 for Windows. The research is conducted at the Faculty 
of Philosophy, through individual experiments. A lexical decision task was used, in which sub-
jects were exposed to strings of letters, and their task was to answer whether the string of letters 
represented a word or a pseudoword by pressing the appropriate key. First, a fixation point is 
shown in the center of the screen, after which a string of letters is shown in the same position. 
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The respondents voluntarily participated in the experiment, and verbal consent was obtained for 
participation.

Material
The stimuli were 60 nouns in the masculine gender with a length of 6 letters and 60 pseudo-

words of the same length. All words were written in small letters, size 48, Arial Font. The presen-
tation method was varied so that one part of the stimulus was written normally, while the other 
part was in bold. (Examples of stimuli are shown in fig. 1).

Results
Considering the existence of a certain number of extreme values and the deviation of the 

data distribution from the normal distribution, data normalization, and logarithmic transforma-
tion of the dependent variable were performed. Table 1 shows the descriptive measures for the de-
pendent variable in relation to the varied factors in the experiment. All analyses were performed 
for correct responses only. To determine whether these differences are statistically significant, a 
three-factor analysis of variance was applied. Post hoc analysis with a Bonferroni correction was 
performed. In addition to statistical significance, we also determined the size of the influence (ef-
fect size) through the partial eta square (ηp2). This parameter is proportional to the part of the 
variance of the dependent variable that is explained by the independent variable. Values  range 
from 0 to 1, with higher values indicating a stronger effect of the independent variable. We used 
SPSS software for these analyses. Results are presented in Table 2.

Table 1
Descriptive statistics for reaction time in relation to varied factors

Fig . 1 . Examples of stimuli used in the experiment
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 Table 2
Results of analysis of variance

Factor F df P ηp2
Lexicality 634,18 1 0,000 0,073
Alphabet 134,01 1 0,007 0,016
Bolding 644,58 1 0,000 0,074
Alphabet*Lexicality 1077 1 0,299 0,000
Bolding*Lexicality 170,97 1 0,002 0,021
Alphabet*Bolding 3,063 1 0,080 0,000
Alphabet*Bolding*Lexicality 1,162 1 0,281 0,000

The main effect of lexicality on processing speed in the experimental task was deter-
mined. As might be expected, pseudowords are processed more slowly than words. This 
factor explains 7,3% of the variance in total reaction time. The main effect of the letter was 
also determined, but the percentage of explained variance was lower (1,6%). Words writ-
ten in Cyrillic are processed faster than words written in Latin. Finally, the effect of bold-
ing also reaches statistical significance and this factor explains 7,4% of the variance of the 
total reaction time. Bolding led to faster processing compared to normally written words 
and pseudowords. The results also show that there is a statistically significant interaction 
between lexicality and bolding. The use of this typographic feature led to the facilitation of 
responses in the lexical decision task. However, the difference in reaction time in relation 
to the way of presentation is greater for pseudowords (278,03 ms (95% CI, 256,15 ms — 
299,91ms), p < ,001) than for words (87,19 ms (95% CI, 68,44 ms — 105,95 ms), p < ,001) 
(fig. 2).

The obtained results confirm the initial hypothesis according to which a positive effect of 
bolding as a typographic feature on the speed of word processing in Serbian language is expected. 
This effect is observed in both Latin and Cyrillic alphabets.

Fig . 2 . Reaction time in relation to lexicality and bolding
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Experiment 2

The main goal of this experiment is to examine the effect of spacing between letters on 
the processing of Latin and Cyrillic words. Previous research in other languages has shown 
that this typographic feature can improve text tracking and help the reader to distinguish 
between individual letters more clearly and facilitate the reading process (Pelesek, 2018; 
Baldwin, 2019). The starting hypothesis is that this type of visual presentation will increase 
efficiency in the task, that is, facilitate word processing when it comes to letters in the Serbian 
language.

The design and procedure were the same as in Experiment 1. A new group of 68 subjects 
were selected and randomly assigned experimental conditions. Stimuli were words and pseudo-
words written normally and with spaces between letters.

Results
Same statistical analysis was used as in the first experiment. Data validation was per-

formed first. The existence of a certain number of extreme values and the deviation of the 
data distribution from the normal distribution were determined, so the data were normalized 
and the logarithmic transformation of the dependent variable was performed. After that, the 
procedures of descriptive statistical analysis and analysis of variance were applied to test the 
statistical significance of the differences regarding the dependent variable in relation to the 
varied factors.

Table 3 shows descriptive statistical measures for reaction time in relation to lexicality, 
letter, and spacing as typographical characteristics. The results show that the shortest reaction 
time was obtained for Cyrillic words written in normal letters, while the longest reaction time 
was observed for normally written Latin pseudowords. In order to check the statistical signifi-
cance of the obtained differences, we applied a three-factor analysis of variance. The results are 
presented in Table 4.

Analysis of variance showed that there is a statistically significant effect of lexicality 
on reaction time, which explains 8,5% of the variance. Pseudowords are processed faster than 
words. There is also a statistically significant effect of alphabet, but this factor explains only 
0,1% of the variance of the total reaction time. Cyrillic words are processed faster than Latin 
words. Spacing also shows a statistically significant effect on processing speed and this fac-
tor explains 5,5% of the variance in total reaction time. A statistically significant interaction 
between lexicality and spacing was also obtained. The space between letters led to faster 
processing and shorter reaction time (fig. 3), where, as in the first experiment, a “stronger” 
effect of using this typographic feature was noticeable for pseudowords (251,95 ms (95% CI, 
228,31 ms — 275,58 ms), p < ,001) than with words (88,39 ms (95% CI, 69,40 ms — 107,38 
ms), p < ,001).

As can be seen in Table 4, a statistically significant interaction between alphabet and 
spacing was also obtained. Spacing as a typographic feature speeds up processing in both Latin 
and Cyrillic (fig. 4), although the effect is more pronounced in Latin. Subsequent comparisons 
show that there is no difference in reaction time between Cyrillic words written normally and 
Cyrillic words written with spaces between letters (p > ,05). The findings partially confirm the 
initial assumption, but also indicate the existence of graphemic and visual differences between 
the two alphabets.
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Table 3
Descriptive statistics measures of reaction time in relation to varied factors

Table 4
Results of analysis of variance

Factor F df P ηp2
Lexicality 752,57 1 0,000 0,085
Alphabet 7,204 1 0,007 0,001
Spacing 476,57 1 0,001 0,055
Alphabet*Lexicality 2,494 1 0,114 0,000
Spacing*Lexicality 112,67 1 0,004 0,014
Alphabet*Spacing 137,71 1 0,003 0,017
Alphabet*Spacing*Lexicality 0,853 1 0,356 0,000

Fig . 3 . Reaction time in relation to lexicality and spacing
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Discussion

In this research, typographic features and their influence on the speed of word processing in 
the Serbian language were studied, with a focus on comparing two alphabets — Latin and Cyrillic. 
Previous research showed that there are certain differences in the speed of processing two alpha-
bets of the same language, and this research tried to expand the knowledge about their similarities 
and differences (especially on the visual level).

Typographic features are often used to improve the readability and understanding of the 
text, but they can also influence the increase of motivation and positive emotions when process-
ing the material. For this research, two typographic features were selected, bolding and spacing 
between letters. In earlier research, on other languages, it has been found that they lead to posi-
tive effects when processing written text. By that, the hypotheses were set that bolding the words 
and creating spaces between letters would lead to the facilitation of answers in both the Latin and 
the Cyrillic alphabet.

The results of the first experiment show that bolding words speed up processing, 
regardless of the alphabet, which is in line with previous research (Baldwin, 2019; Pelesek, 
2018) and confirms the hypothesis. This indicates that the visual emphasis of words made 
processing more efficient in both, Cyrillic and Latin. However, when it comes to the other 
typographic features, the results are slightly different. It was found that a larger space be-
tween letters speeds up word processing, but only in the Latin alphabet. For the Cyrillic 
alphabet, there was no statistically significant difference in processing speed between nor-
mal words and words with spacing between letters. This suggests that larger spacing be-
tween letters can improve reading and word processing in Latin, but that this advantage 
does not exist in Cyrillic. Such findings indicate that the letters of the Latin and Cyrillic 
alphabet differ in structure and visual complexity, which affects the way and speed of their 
processing.

Conclusions

This research provides important insights into the process of letter perception in the Serbian 
language. Bolding words can improve processing speed, while a larger space between letters has 

Fig . 4 . Reaction time in relation to alphabet and spacing
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a positive effect only in Latin. These insights can be useful for designing better typographical 
solutions in school textbooks and other textual materials, to facilitate the process of reading and 
understanding the text in both letters.
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