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ABSTRACT

The aim of this paper is to identify whether a significant connection exists between anticipated
own performance in the comprehension of print and digital media texts among university
students. Likewise, the aim of this paper is to identify the possible differences between
anticipating one’s own future performance (aspirations) depending on the form of media texts
(print vs. digital). The objectives stated above were broken down into several research questions.
To identify the variables, we used the Slovak version of a standardized psychodiagnostic text
comprehension test (Blinkhorn, 1985/1993). To identify the aspirations (anticipation of one’s
own performance in the area of comprehension), we used a simple ten-point self-assessment
scale. Altogether 183 respondents took part in our research. When analyzing the data, we
used procedures from descriptive and inductive statistics with the help of Microsoft Excel and
SPSS statistical software. In agreement with our previous findings, the results showed that
there are no significant differences in the comprehension of texts depending on their form -
be it classic print texts or their digital counterparts. However, the results showed that male
and female respondents in the examined set expected better performance in digital texts and
worse performance in printed texts. These results are discussed mainly in the context of media
communication and implications for experts in the field of media, journalism and editing, but
also for educational practice at universities and in media education.
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1 Introduction and Theoretical Background

This paper is a response to the current stimuli in the media and in social practice — our aim
is to identify whether a significant connection exists between anticipated own performance
in comprehending media texts (print and digital) among university students. Likewise, our
aim is to identify the possible differences between anticipating one’s own future performance
(aspirations) depending on the form of media texts (print vs. digital).

Due to the rapid development of digital technologies, and especially after the global Covid-19
pandemic, which accelerated the education of children and young adults through the use of
digital technology (tablets, laptops, mobile phones), the research efforts to identify its impact on
human behaviour in the area of emotions and cognition (Ogonowska, 2023) are gaining currency
in professional circles. However, there is no consensus among experts on issues related to the
comprehension of digital and print versions of texts. For example, it is well documented that the
use of digital texts has an effect on improving fluency and reducing the number of errors when
reading textbooks (e.g., Kaman & Ertem, 2018), the interactive features of digital texts have a
positive effect on reading comprehension (Schwabe et al., 2022) and digital reading has also
proven effective in improving reading comprehension skills (Al Khazaleh, 2021).

On the other hand, several authors (Alisaari et al., 2018; Fesel et al., 2018; Sage et al.,
2019) have reported that the performance is comparable. Ben-Yehudah and Eshet-Alkalai (2021)
investigated congruent and incongruent conditions of study and testing (the respondents first
studied an expository text through one medium (print or digital) and then their comprehension
was assessed either in the same (congruent) or another (incongruent) medium), but found no
significant differences.

Some experts are of the opinion that each of the forms of media has its advantages and
disadvantages. Park and Lee (2021) experimentally discovered that reading comprehension at
the literal level improved the most in the group where the students used tablets. Conversely,
improvements in inferential reading comprehension and grammatical knowledge were greater in
those who read printed books and did not use tablets. The authors concluded that print media
were better for in-depth reading and digital texts were more ideal for skimming and scanning.
Some research studies identified several significant disadvantages of digital media compared
to classic print media. For example, Altamura et al. (2023) found that casual digital reading
does not pay off in terms of text comprehension — at least not as much as traditional reading
of printed texts. Other research results (Salmerdn et al., 2023) have revealed that the amount
of daily use of digital devices was negatively related to the reading comprehension test scores
among fourth graders. In their meta-analysis, Salmerén et al. (2024) confirmed certain negative
effects of screens on the comprehension of texts compared to printed texts in schools, and
they argue for the reading of printed texts in schools and to search for appropriate ways to
gradually incorporate handheld digital devices for reading purposes. Likewise, the research
conducted by Kazazoglu (2020) confirmed that students who read texts in printed form achieved
significantly higher scores in comprehension tests than those who only read texts digitally.
Singer and Alexander (2017) also confirmed that students remembered key points associated
with the main idea and other relevant information more effectively when working with printed
texts. Similar results are reported by Jian (2022).

Despite the above, the data indicate that children and young people prefer digital to print
media (Wasinski et al., 2013; Singer & Alexander, 2017; Florit et al., 2023; Cébyové etal., 2023).
However, these preferences are not in agreement with the forecasts — anticipation of one’s own
performance of text comprehension (Singer & Alexander, 2017). Bresé-Grancha et al. (2022)
found that their respondents read printed texts more slowly.

In addition to printed and digital texts, some studies added audiobooks to the examination
of comprehension of textual content. In this context, Singh and Alexander (2022) verified whether
audiobooks tend to facilitate comprehension more than print books, especially in younger
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students. On the contrary, the overall difference between reading and listening comprehension
was not reliably different in the meta-analysis carried out by Clinton-Lisell (2022). However, in
the case of reading at one’s own pace (in contrast with the pace set by the examiner), reading
proved to be more beneficial than listening. The reading method (silent vs. loud) can also have
an effect on the text comprehension rate. The research conducted by Schimmel and Ness
(2017) revealed that silent reading is more effective for narrative passages at the retelling rates,
however, no difference was noted in the comprehension rates (different texts — expository,
narrative or expository). Activities such as highlighting the text while reading (Mason et al., 2024)
have an impact on the perception and comprehension of text. Goodwin et al. (2020) reported
that students used highlighting and annotations more when reading text printed on paper
compared to digital text. Reading on paper also slightly supported reading comprehension in
longer text segments.

Jian (2022) provides stimulating information about the factors influencing the comprehension
of texts in relation to the reception and tracking of eye movements while reading. The data
indicate that the respondents spent approximately the same amount of time processing print
and digital texts. However, the time was not divided equally between the first pass and the
reread phase. The group that read the texts in digital form spent more time reading in the first
reading phase and only rarely read the text again. Unlike the printed text group, which first
perused the entire text and then re-read its important parts, longer fixations in the re-reading
phase and a higher number of re-readings were noted. This means that reading the printed
version employs different cognitive strategies and exhibits a more selective and deliberate
reading behaviour. Briiggemann et al. (2023) identified differences in the cognitive load under
three testing conditions (classic, with paper and pencil, test materials shown on screen and
an adaptive computer test) and noted a higher rate of increase in the cognitive load when
taking the adaptive computer test. Research (Schurer et al., 2020) has also shown that working
memory capacity is one of the key factors determining text comprehension rate. The results also
indicated that prior knowledge is a benefit in the subsequent comprehension of text despite
the fact that it has no effect on the reader’s attention.

The above research (with some exceptions) studies were devoted to the issue of text
comprehension, especially so in the field of education and in the educational process. The
tested text samples, whether digital or printed (and sometimes audiovisual), usually included
teaching materials, educational materials, exercise books, fiction and manuals. Comprehension
of media texts (articles from newspapers or magazines) is not significantly represented in current
research despite the fact that it has significant social implications and impacts. The aim of our
research, which is part of the outputs from the research project focused on text comprehension,
is to contribute to fostering the expert dialog and enrich it with media-related aspects.

2 Methodology

This study is part of broader research, and this article presents three main research problems
related to the comprehension of media texts aimed at the cohort of young university students.

2.1 Research Questions

RQ1: Do university students exhibit significant differences in the anticipation (or expectation) of
their own future performance in media text comprehension when reading digital and print texts?
RQ2: Are there significant differences in the comprehension of digital and print media texts in
the studied group of university students?
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RQ3: Is there is a significant connection between anticipated or expected own performance
and actual performance in the:

RQ3.1 digital;

RQ3.2 print text comprehension test?

To carry out our research with the above research problems, we designed a descriptive,
mapping, correlational and comparative research plan using a standardized method, which
was adapted to the digital environment, as well as a simple self-assessment scale.

2.2 Population and Sample

With regard to the objectives and research problems, our population set involves university
students. According to the available statistics at the time of research planning (Ballek et al.,
2021) a total of 130,739 university students studied in Slovakia. Based on the above, the
required sample size is N, = 383 (Conf. L 95%, Conf. | 0.05). The research was conceived
more broadly - in total we tested the required number of respondents, but after excluding those
who did not take part in both measurements (digital and print texts), or whose administered
protocols were incomplete, only 183 respondents (121 women and 62 men) were used in the
data analysis with an average age of 21.79 years (sd=2.82 years). The students studied several
different programs (history, journalism, marketing communication, ethics, languages, philosophy,
etc.) mainly at art faculties.

2.3 Method

As indicated above, we used several methods in our study. Within the methods focused
on data collection and the variable defined as “Text Comprehension Rate”, we administered
a standardized psychodiagnostic test — namely the verbal subtest of the Managerial
Assumptions Test (Blinkhorn, 1985/1993). The Slovak version of the printed test is distributed
by Psychodiagnostika. We have prepared its digital version for the purposes of the VEGA project
and more broadly conceived research both in Moodle and QuestionPro. The test contained 15
media texts (ranging from personal and political to economic) and a total of 60 test items. The
administration time limit was 30 minutes. Each of the 15 texts contained approximately 100
words (95.77 in Version A and 101.13 in Version B) and the average character count in Slovak
was 695 (Version A) and 692 (Version B). Both parallel versions were equivalent. According
to the test authors, the success rate in the tests is not dependent on any specific knowledge
or technical skills. The test is focused on verbal comprehension, but it also reflects the ability
to think critically (it is partly based on the Watson-Glaser Critical Thinking Assessment, conf.
Wojciechowski et al., 2013; Ogonowska, 2023). At the same time, it determines whether the
respondents can combine skills with practical judgment.

Before the practice run and testing itself, the respondents filled out a short questionnaire
with the necessary demographic data. After the test, the respondents had the opportunity to
add their own comments — in the open answer field, they listed the factors that they subjectively
perceived as difficult or, conversely, easy when taking the test. This research is conceived more
broadly, and this specific information is not part of the present analysis, which for example
also applies to the “Text Difficulty” variable, which was measured by means of the Bjérnsson
Index (Bjornsson, 1968; Bjérnsson, 1983), (for more details, see, e.g., Sokol & Sokolova, 2022;
Fichnova et al., 2024).

The results were processed in an Excel spreadsheet using SPSS.
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3 Results

The basic descriptive data are presented in Table 1 and Table 2. A simple comparison of the
averages shows that the respondents expected better performance in the comprehension of
digital texts over print texts (classical printed materials) prior to the actual test, which was related
to the comprehension of various media texts. However, the size of standard deviation indicates
that there was a higher inter-individual variability, especially in the aspirations associated with
the comprehension of print media texts in our sample. On the contrary, the monitored sample
showed a higher agreement in in the estimations of the respondents’ own performance in the
field of digital texts. The differences in expectations of their own future performance in the
comprehension of digital and print texts were also confirmed by a statistical comparison of the
data presented in the upper part of Table 3. The t-test significance value is .002, which means
highly significant differences in the monitored variables. Therefore, our Research Question
1 (RQ1) can be answered positively: there are significant differences in the anticipation (or
expectations) of one’s own future performance in the comprehension of digital and print media
texts in the studied group of university students in favour of better performance in digital texts.

Std. Deviation Std. Error Mean
asp_print 5.0000 2.02457 .14966
asp_digit 5.4672 1.61773 .11959

WAINSNER Descriptive statistical data of the variable “Anticipation of own future performance in the
comprehension of print (asp_print) and digital (asp_digit) media texts” in the sample of respondents
Source: own processing, 2024

The data presented in Table 2 could also confirm the stated findings in the actual performance
(the arithmetic averages of the respondents’ actual performance in the comprehension of
media texts indicate this very finding — the score for the comprehension of digital texts is
slightly higher than the score for the comprehension of print texts (26.74 vs. 25.88), however,
the statistical confrontation did not confirm these considerations. The differences are not
statistically significant (which is illustrated in the lower part of Table 3). These findings allow us
to answer our Research Question 2 (RQ2): the comprehension of media texts is not affected by
their form, whether digital or print, in the examined students and the text comprehension rate
of both text types is comparable (despite the subjective expectations of better performance in
the comprehension of digital texts).

Std. Deviation Std. Error Mean
perf_print 25.8852 7.28260 .53835
perf_digit 26.7377 6.52106 .48205

W-\:IRSWH Descriptive statistical data of the variable “Text comprehension rate of digital (perf_digit) and print
(perf_print) media texts” in the sample of respondents
Source: own processing, 2024

95% Confidence Interval

Mean Std.  Std. Error of the Difference Sig
Deviation Mean (2-tailed)
Lower Upper
asp_print - asp_digit | -.46721 | 2.05395 | .15183 | -76679 | -.16764 |-3.077| .002
| perf_print - perf_digit | -.85246 | 7.56111 | 55893 | -1.95528 | .25036 |-1.525| .129

WAIN=RStatistical confrontation of the monitored variables through the t-test
Source: own processing, 2024
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asp_digit perf_digit asp_prin perf_print

Pearson Pearson "

Correlation 1 098 Correlation 1 156

asp_digit | ;.\ (o _taileq) 185 asp_print | q; o tailed) 035
N 183 183 N 183 183

*Correlation is significant at the 0.05 level (2-tailed)
WA:IN2V8 Results of the correlation analysis of the monitored variables
Source: own processing, 2024

These findings are indirectly and partially confirmed by the data analysis carried out
in connection with Research Question 3 (RQ3), which is presented in Table 4. There is no
significant relationship between expected performance — text comprehension rate — and actual
comprehension (the value of the corresponding observed correlation coefficient is low) in the
case of digital texts (RQ3.1).

However, we found that the low expected comprehension performance in the case of print
texts is correlated with the real (and relatively) lower text comprehension rate of these texts (r
(181) =.156, p < .05). The students’ concerns about the print version may thus be derivative of
the so-called self-fulfilling prophecy phenomenon (conf. King & Mertens, 2023), or equivalent
to a variation of the nocebo effect (Colloca, 2024). However, it should be reiterated in this
context that the monitored sample exhibited a higher inter-individual variability in performance,
represented by a higher standard deviation (which is also reflected in the max. and min. score
of 9 and 50). However, this result also indicates that the respondents were relatively realistic
in predicting their own performance. And conversely, the estimation did not correspond to the
actual performance in digital texts. Another possible explanation is that the above is related to
the level of experience in reading print or digital texts.

4 Research Limitations

The present research results should be interpreted with some degree of caution especially
given the relatively small research sample, which was formed after filtering out all incomplete
submissions and submissions that did not contain both versions of the tests (digital and print).
This also applies to the composition of the sample and the prevalence of female respondents.
Despite this discrepancy, the results provide an insight into certain tendencies and trends in
the monitored target group.

The intervening variables should also include factors such as text coherence (see, Schurer
et al., 2020), topics that may be of special interest for certain respondents (this factor will be
investigated more closely in another study we are preparing), motivation to take the test (not all
respondents took the test with the same degree of motivation interest), own activity (Vrabec &
Botosova, 2020; Cébyové & Hudakova, 2022), which can, for example, include the highlighting
of essential parts of text (Mason et al., 2024), perception of the medium and its reputation
(Spalova & Szabo, 2017), type of device on which the respondents took the digital version of
the test (including screen size, as reported by Haverkamp et al., 2023), technological skills of
the respondents (Pitoridakova, 2020), different time periods for taking the tests (the print version
was always administered in the morning, however, the specific start time of the test differed
between the individual groups of students). The testing diversified when the digital version was
administered because some respondents took it individually on their own devices outside the
computer room, which could also factor in the final evaluation. Not all respondents used the
entire time limit available. After the tests, the respondents had the opportunity to reflect on some
of the factors that they perceived as either having a subjectively positive or negative impact
on their performance. However, these data were of a relatively extensive nature, we have set
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them aside for the solution of another specific research question, and their scope exceeded the
possibilities of the present study. Therefore, we will deal with them in more detail elsewhere.
Although the above limitations should be taken into account, the study provides an insight
into the area under review and connects text comprehension with the media with a focus on
university students as well as their own metacognition, which mainly includes comprehension
(and the difference between digital and print texts).

5 Discussion

The present study shows that expectations, including those that young university students
build on the basis through their daily use of digital technologies and the ever-increasing
preference and prioritization of digital texts (be they media, educational, or even private texts
in person-to-person communication), do not reflect their real performance in text comprehension.
These results are consistent with the data identified by Florit et al. (2023) in the lower age
cohorts — specifically young children — where the effect of the medium on text comprehension
was independent of the children’s medium preference.

Our finding that there is no significant relationship between expected performance in
text comprehension and actual text comprehension in the case of digital texts, is in slight
contradiction with the findings of Singer Trakhman et al. (2023). These researchers have
confirmed that text comprehension was overestimated more often when the students read
digital multimodal texts.

As confirmed by our analyses, the comprehension performance in print and digital media
texts is comparable, which corresponds to the data presented by other authors who focused
on educational texts (Alisaari et al., 2018; Fesel et al., 2018; Sage et al., 2019). Similar results
were also confirmed in our previous work (Fichnova et al., 2024). These findings are important
not only for the understanding of processes in media communication and its impact on the
target groups of young people who continue their educational process and prepare for the
professions requiring higher education even at a young adult age, but also in the field of media
education and journalism (Kac¢inova & Vrabec, 2022). Our current research is also focused on
the analysis of the relationship between the length and complexity of media texts and their
impact on comprehension, since the comprehension factors cannot be reduced to the mere
form of presentation (print vs. digital text) and must be viewed as a more complex phenomenon.
As stated above, researchers have not yet come to a clear agreement when comparing the
comprehension performance of digital and print versions of texts. In contrast to our results, the
below group of authors identified higher text comprehension rates and other significantly more
positive effects when reading digital and not printed texts (Kaman & Ertem, 2018; Al Khazaleh,
2021; Schwabe et al., 2022) but another group of authors highlight the positives of print texts and
their impact on comprehension compared to digital texts (Singer & Alexander, 2017; Goodwin
et al., 2020; Kazazoglu, 2020; Jian, 2022; Salmeron et al., 2024). These discrepancies are most
probably caused by several factors, such as the researchers’ use of different research strategies
and methods to measure text comprehension (educational tests, psychodiagnostic tests, scales,
open-ended questions...), different time allowances for reading, but also the inclusion of tasks
in which the respondents were to demonstrate text comprehension, and, last but not least,
respondents’ age (ranging from small children, through pubescents and adolescents to adults).
Even the text itself is far from negligible — as stated above, the vast majority of cited works
concentrated on educational texts, educational materials and textbooks. Similarly, the texts
were most likely of different lengths and difficulty and their language versions and textual
specificities also must have played a significant role.
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6 Conclusion

The present study builds on our previous analyses (Fichnova et al., 2024) and confirms that:

+ young university students under our language conditions show no significant differences
in the comprehension of print and digital media texts (articles from periodicals, magazines
and websites);

+ on the contrary, the subjective perception and expectation of one’s own comprehension of
media texts in this age cohort and specific group (higher education) significantly favours
digital over printed texts;

+ in the case of digital versions of media texts, no connection was found between the
expected comprehension performance of these texts and the actual text comprehension
rate among university students;

+ in contrast, the expected average to lower-than-average performance in the comprehension
of print versions of texts corresponds to the lower text comprehension rate of print media
texts identified in the monitored research sample.

The presented analyses do not reflect other contextual factors that may be related to the
text comprehension rate of media texts, such as motivational factors, preferred topics (it is a
reasonable assumption that texts that contain topics that mean something to the test subject
will be perceived with a higher degree of attention and interest, and therefore will be easier
to understand), reader’s cognitive style and other variables. Some of the listed variables have
been the subject of our analyses and published in other academic studies.

Our research indicates that the digital and print versions of media texts can be perceived
as equivalent in the investigated target group, and — as suggested by other authors — they can
even be classed as complementary. The popularity of and/or preference for digital over printed
texts will most probably continue to rise, which should be reflected both in the educational
process and in journalistic, media, publishing, librarial, marketing and communication practice.

Acknowledgement: This study is one of the outputs of the VEGA (Scientific Grant Agency of
the Slovak Republic) project no. 1/0650/22, project name: Mass-media communiqués in digital
and printed form and their comprehension by various target groups.
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