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Abstract
Argentinian university students face serious difficulties in text comprehension. In addition, screen reading
has become more popular, but there is evidence of worse comprehension outcomes. The aim of the study
was to compare the comprehension of an expository text read on paper, PC, or smartphone among
first-year students of Engineering and Health Sciences. In addition, we aimed to explore the effects of
their study field, reading habits and vocabulary skills on comprehension, as well as potential interactions
with the reading medium. The study had an experimental design, and the sample consisted of 128 students
(average age: 18.6 ± 2.61 years). They read an expository text in three experimental conditions: paper, PC,
or smartphone. Vocabulary skills and reading habits were also assessed. Comprehension performance was
worse for those reading on smartphone (compared to PC). Engineering freshmen with lower vocabulary
performed worse on smartphones than on PC and paper. Engineering freshmen performed better in all
reading media, which could not be attributed to their vocabulary or reading habits. Our results suggest
higher cognitive costs, distractions, or a lesser reading depth on smartphones. The observed advantage in
engineering students could be explained by differences in their educational trajectory or cognitive abilities.
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Resumen
El estudiantado universitario argentino enfrenta dificultades en la comprensión de textos. A pesar de la
popularidad creciente de la lectura en pantallas, la evidencia sugiere que podría afectar negativamente
la comprensión. Nos propusimos comparar la comprensión de un texto expositivo leído en papel,
computadora personal (PC) o smartphone (smartphone) entre estudiantes de primer año de Ingeniería
y Ciencias de la Salud. Asimismo, se exploraron los efectos del campo de estudio, los hábitos de lectura
y el vocabulario sobre la comprensión, así como las posibles interacciones con el medio de lectura.
Se empleó un diseño experimental, y la muestra consistió en 128 estudiantes (edad promedio: 18,6 ±
2,61 años), quienes leyeron un texto expositivo en una de tres condiciones experimentales: papel, PC o
smartphone. También se evaluaron su vocabulario y hábitos de lectura. La comprensión fue menor al leer
en smartphone, comparado con la PC. El estudiantado de Ingeniería con menor nivel de vocabulario obtuvo
peores resultados al leer en smartphone que en PC o papel. A su vez, Ingeniería tuvo mayor comprensión
en todos los medios de lectura, lo cual no pudo atribuirse únicamente a su vocabulario ni a sus hábitos
de lectura. Estos resultados sugieren mayores costos cognitivos, distracciones o una menor profundidad de
procesamiento durante la lectura en smartphones. La ventaja observada en Ingeniería podría explicarse por
diferencias en su trayectoria educativa o en sus habilidades cognitivas.

Palabras clave: Comprensión lectora; materiales de lectura; publicación electrónica; hábitos de lectura;
Educación Superior.
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INTRODUCTION
Text comprehension is a complex cognitive skill that requires the coordination of linguistic,

cognitive, and meta-cognitive processes (Duke and Cartwright, 2021). The “Simple View of Reading”
(Hoover and Tunmer, 2018) proposes that comprehension is the result of two components: word
recognition (detection and decoding of orthographic information) and language comprehension (access
to meaning and integration with prior knowledge). A recent update to this model suggests that two
pivotal skills act as a bridge between these components: reading fluency and vocabulary. As experience
increases, recognition processes become more automatic, and comprehension processes are managed more
strategically, leading to a more efficient reading process and more successful comprehension (Duke and
Cartwright, 2021). On the other hand, the multicomponent approach (Abusamra et al., 2009) examines
the linguistic and metacognitive processes that take place during the comprehension of texts of various
genres. It postulates the interaction of a series of components that allow the hierarchy of text information
and the construction of a mental model of its meaning: processes related to content (basic text schema,
facts and sequences, and lexical semantics), elaboration (syntactic structure, cohesion, inferences), and
metacognition (identification of text genre, flexible reading strategies, and detection of inconsistencies).

Despite the importance of text comprehension for academic success (Clinton-Lisell et al., 2022),
international assessments describe a complex scenario for adolescents and university students in Latin
America and Argentina. According to a meta-analysis of studies conducted in Latin America, text
comprehension in most university students does not exceed the literal level (De-la-Peña and Luque-
Rojas, 2021), while according to the latest PISA assessment, 54.5% of the Argentine adolescents studied
have serious comprehension difficulties (OECD, 2023). In this context, the PISA study found a growing
massification of digital reading media, which are gradually replacing books as the preferred format (OECD,
2021). The assessment not only found better comprehension of texts presented on paper but also noted that
students who prefer reading in this format spend more time reading for recreation and have better reading
skills (OECD, 2021).

Various lines of research agree on the possible negative impact of digital reading on comprehension
but also indicate considerable variability of this effect depending on contextual, individual, and text
properties. Two meta-analyses observed a significant advantage for reading expository texts on paper (but
not for narrative texts) over reading on screens (Delgado et al., 2018; Clinton-Lisell, 2019). These effects
have been attributed to a less attentive and more superficial reading mode induced by screens (Delgado et
al., 2018). On the other hand, it has been observed that these effects increase with the length of the text
(Singer and Alexander, 2017) and time pressure (Ackerman and Lauterman, 2012) or can be reduced by
promoting deeper semantic processing through task instructions (such as summarizing or making keyword
lists) (Lauterman and Ackerman, 2014). It is worth noting that most of these studies have considered
reading on PC screens, laptops, tablets, or e-books, while reading on smartphones has been relatively
understudied. Recently, it was observed that reading on a smartphone generates a higher cognitive demand
when comparing brain activity with that recorded during reading on paper (Honma et al., 2022), and a
study conducted in Argentina found poorer comprehension of expository texts when read on smartphones
(compared to computers) (Cotton et al., 2023).

Considering the difficulties found in reading among students, and the increasing use of digital
reading media, we aimed to study its possible negative impact on comprehension. Additionally, we took
into account previously reported differences in text comprehension according to the area of knowledge
chosen by university students (Amavizca-Montaño and Álvarez-Flores, 2022). Therefore, the objectives
were: 1) to compare the comprehension of an expository text in three reading media: paper, computer
screen, and smartphone, in freshmen university students, 2) to examine the effects of vocabulary and the
students’ chosen field of study, and their possible relationship with the effects of the reading medium
on reading comprehension, 3) to examine the effects of reading habits and screen use, preferred reading
medium for study and recreation and their possible relationship with the effects of the reading medium on
reading comprehension.
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METHODS

Design
The present study had a transversal experimental design.

Participants
One-hundred and twenty-eight students (43.7% women) participated in the study. They were

freshmen from the university careers of Engineering (52.3%) and Health Sciences (47.7%) from the
University of Mendoza (Age = 18.6 years, SD = 2.61 years). We defined the presence of developmental,
psychological, neurological, learning or reading disorders as exclusion criteria. The convenience sampling
method was applied.

Instruments
• Definitions Subtest of the Kaufman Brief Intelligence Test (K-BIT) (Kaufman and Kaufman, 2000). To

assess vocabulary, a computerized version of the K-BIT definitions test was applied. It consists of 37
items, in which the subject has to discover a word from which some letters have been removed, using
a clue (e.g., “A _ EN _ _ DO”, clue: “a type of crime”, answer: “ATENTADO” – “terrorist attack” –).
The test was administered through a Google form. Performance was operationalized as the number of
correct answers.

• Expository Text Comprehension Test (Cotton et al., 2023). A standard test previously applied in
studies on the comprehension of texts presented on screen, conducted in the local population (Cotton
et al., 2023; Tabullo and Puliafito-Hamann, 2024), was used. Participants were presented with the
expository text “Mathematics, Brain, and Dyscalculia” by Valeria Abusamra. The text has 1113 words
and explains the relationship between child brain development and mathematical skills. It is written
for a non-specialized audience. Using the INFLESZ scale (Barrio-Cantalejo et al., 2008), the difficulty
of the text was rated as “somewhat difficult”. Comprehension is assessed through 12 multiple-choice
questions (including one correct answer and three semantically related alternatives), constructed to
examine the most relevant components of the multicomponent model of reading comprehension
(Abusamra et al., 2009). The test showed adequate psychometric properties (internal consistency: α =
.67).

• Ad hoc Reading Habits Survey. Students completed a survey about their reading habits used in
previous studies (e.g., Tabullo and Puliafito-Hamann, 2024), where they were asked about the weekly
frequency of activities involving screen exposure (television/streaming, video games, internet), reading
for study, and recreational reading. They responded on a Likert scale (0 = Does not do it or almost
never does it, 1 = does it a couple of days a week, 2 = daily, less than an hour per day, 3 = daily, 1 to 2
hours per day, 4 = daily, 2 to 3 hours per day, 5 = daily, 3 to 4 hours per day, 6 = daily, 4 to 5 hours per
day, 7 = daily, more than 5 hours per day). Additionally, students indicated their preferred medium for
recreational reading and study (paper, PC or laptop screen, smartphone).

Procedure
Before starting the study, students gave their informed consent to participate. The anonymous

and voluntary nature of their participation was explained, as well as the possibility of suspending the
activity at any time without negative consequences. The tasks were administered in the faculty classrooms.
Participants were assigned to three groups according to the reading medium: 1) reading on PC, 2) reading
on paper, 3) reading on smartphone. Reading on PC screens was done on LED monitors, while reading on
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smartphones was done on the students’ devices. The vocabulary test was conducted on a computer in all
cases, as well as the reading survey (which was administered through a Google form).

This study complied with the ethical guidelines 5344/99 of the National Council for Scientific and
Technical Research, as well as the 1975 Helsinki Declaration and its subsequent amendments, and was
approved by a CONICET committee.

Statistical Analysis
The associations between the study variables were examined through Spearman correlations

(considering that reading habits had an ordinal level of measurement). The effects of the reading medium,
chosen field of study, and vocabulary were analyzed using a 2 × 2 factorial ANOVA, including age as a
covariate. The Shapiro-Wilk test was used to check the normality assumption, and type I error was reduced
by applying the Bonferroni adjustment for multiple comparisons. The effect size was reported using the
partial eta-squared coefficient.

RESULTS

Descriptive statistics and associations between variables
Performance in text comprehension was relatively low among engineering students (M = 51.4%, SD

= 17.9%) and very low among Health Sciences students (M = 36.2%, SD = 14.7%) (see the next section
for a comparison). Their vocabulary scores, however, were similar (Engineering: M = 13.9, SD = 4.49;
Health: M = 14, SD = 4.78) (T(130) = -0.115, p = .909). Regarding their reading habits and screen use, most
members of both groups reported watching television and playing video games for less than an hour per
day (Engineering: 83.71% and 73.77% respectively; Health: 75% and 82.14%, respectively), while internet use
was more frequent (more than three hours per day, Engineering: 42.6%, Health: 58.9%). As for recreational
and study reading, most do it for less than an hour per day (Engineering: 55.74% and 90.16%, respectively;
Health: 44.64% and 85.71%, respectively). The most chosen medium for recreational reading was paper
among Engineering freshmen (39.3%) and the smartphone among Health Sciences students (44.6%); while
for study reading, they preferred the computer in Engineering (47.5%) and paper in Health Sciences
(51.8%). This last difference was statistically significant (χ2(2) = 7.54, p = .023). It is noteworthy that 21.4%
of students indicated the smartphone as their preferred study medium (18% in Engineering, 25% in Health).
The correlation matrix is described in table 1. The only significant predictor of text comprehension was
vocabulary (rho = .198, p = .023).

Table 1

Spearman correlation matrix

Variable 1 2 3 4 5 6 7 8

1. Comprehension —

2. age -0.194 —

3. Vocabulary 0.198* -0.147 —

4. TV -0.15 -0.005 -0.111 —

5. Videogames 0.07 -0.013 0.004 0.086 —

6. Internet -0.117 -0.212* 0.095 0.326*** 0.125 —

7. Sreading -0.096 0.074 -0.035 0.193* 0.15 0.52*** —
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Variable 1 2 3 4 5 6 7 8

8. LReading -0.034 -0.048 0.098 -0.03 -0.08 0.011 0.21* —

TV: weeky TV/streaming use. Videogames: weekly videogames use. Internet: weekly internet use. Sreading: study reading
frequency. Rreading: weekly leisure reading frequency.

p < .05

p < .01

p < .001

Effects of Reading Medium and Chosen Field of Study on Text
Comprehension
Text comprehension scores were analyzed based on the students’ reading medium and their chosen

field of study using an ANCOVA, including the subjects’ vocabulary as a covariate. Main effects were
found for the reading medium (F(2.123) = 3.13, p = .048, ηp2 = .026), the chosen field of study (F(1.123)
= 40.14, p < .001, ηp2 = .239), and vocabulary (F(1.123) = 4.41, p = .038, ηp2 = .021), with no significant
interactions observed. Engineering freshmen comprehended the text better than Health Sciences students,
regardless of the reading medium. Post hoc comparisons indicated that comprehension of the text read on
a smartphone was lower than that of the text read on a computer screen (p = .048) (see table 2).

Table 2

Reading comprehension by Field of Study and Reading Medium

Medium Engineering Health Sciences

N M (DE) N M (DE)

PC 19 57.9% (11.9%) 25 40.3% (15.3%)

Paper 24 52.4% (20.9%) 18 32.9% (15.3%)

Smartphone 24 45.1% (17.2%) 18 33.8% (12.6%)

Effects of Preferred Reading Medium on Text Comprehension
The previous ANCOVA was repeated, adding as factors: the preferred medium for study reading and

the preferred medium for recreational reading, in separate models. No main effects or interactions were
found for any of these variables (F < 1.395, p > .218). Two additional analyses were conducted, considering
whether the medium in which they read in our study matched their preferred medium for studying or
recreational reading. No main effects or interactions with these variables were observed either (F < 1.078, p
> .373).

Effects of Vocabulary Level on Text Comprehension
To examine in more detail the effects of students’ vocabulary level and its possible interaction with

the reading medium, a new variable was created to classify them according to their performance on the
vocabulary K-BIT test. The sample was divided into two groups with vocabulary scores above the median
(“high group”, n = 49) or below (“low group”, n = 58), while scores equal to the median (n = 20) were
excluded from the analysis. The previous ANOVAs were repeated, but this time the vocabulary level was
not included as a covariate but as an additional factor. Main effects of the reading medium (F(2.98) = 3.603,
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p = .031, ηp2 = .068) and the field of study (F(1,98) = 38.04, p < .001, ηp2 = .280) were again observed, but
there was also a medium × field × vocabulary interaction (F(2.98) = 3.553, p = .032, ηp2 = .068). Post hoc
comparisons indicated that comprehension was worse when reading on a smartphone compared to a PC
screen (p = 0.004) and paper (p = .043) for engineering students with low vocabulary levels. Additionally,
comprehension in this group was also lower than that of engineering students with high vocabulary levels
who read on a smartphone (p = .002) (see figure 1).

Figure 1

Reading comprehension by reading medium, field of study and vocabulary score

Note. Estimated marginal means and their corresponding 95% confidence intervals are shown. Comprehension: Percentage of
correct responses in the comprehension task. Vocabulary: Vocabulary score group.

DISCUSSION
Our study is the first to examine the comprehension of an expository text presented in three

different media (PC, smartphone, and paper), comparing Argentine students entering different university
majors. Overall, low comprehension performance was observed for all students and reading formats. The
effects of vocabulary and reading medium were relatively small, while large differences were observed
according to the chosen major. Comprehension was consistently better among engineering freshmen,
better in subjects with higher vocabulary scores, and worse on smartphones compared to reading on a
PC. Additionally, engineering students with lower vocabulary levels exhibited poorer comprehension when
reading on smartphones compared to paper or PC. Contrary to our hypotheses, no effects of reading habits
or preferred reading medium on comprehension were found. These results are discussed in detail in the
following paragraphs.

Effects of vocabulary, reading habits and medium
The contribution of vocabulary to the comprehension of expository text is considered in the most

widely disseminated theoretical model, the Simple View of Reading (Hoover and Tunmer, 2018), and its
most recent version, the Active View of Reading (Duke and Cartwright, 2021), which identifies it as a
pivotal skill between the processes of decoding and accessing the meaning of written text. Additionally, it
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has been found that expository texts, in particular, present greater demands in terms of specialized lexicon
and general world knowledge (Mar et al., 2021), skills closely linked to the vocabulary test. In this line, we
find convergent evidence of the importance of vocabulary for comprehension in other studies conducted in
the local adolescent (Abusamra et al., 2020) and university (Tabullo et al., 2020) populations.

The effects of the reading medium should be considered within the framework of the accumulated
evidence over the past decades. While two meta-analyses agree on indicating a relatively small advantage
in the comprehension of expository texts (but not narrative texts) read on paper compared to digital media
(Delgado et al., 2018; Clinton Clinton-Lisell, 2019), others found no significant differences at a general
level (Fontaine et al., 2021; Li and Yan, 2024). However, the authors did observe better comprehension
on paper for texts longer than a thousand words (Li and Yan, 2024) or of a more technical nature
(Fontaine et al., 2021). These effects have been linked to less attentive and more superficial reading favored
by screens, or to interference effects related to the demands of navigating digital texts (Clinton, 2019;
Delgado et al., 2018). These conclusions are supported by neuroimaging studies that found a higher
metabolic cost at the prefrontal cortex level for reading on screens (Lee et al., 2024), and indications of
less deep semantic processing for digital reading, inferred from its effects on the N400 potential (Froud
et al., 2024). Additionally, an eye-tracking study indicated a more strategic rereading pattern focused on
relevant content in subjects who read on paper (compared to tablets), and better performance in recalling a
scientific text (Jian, 2021). While the mentioned reviews mainly focused on reading on computer or laptop
screens, or did not discriminate by device type, another recent meta-analysis that examined handheld
devices (tablet, e-book) (Salmerón et al., 2024) found similar effects, but of lesser magnitude than on larger
screens. The authors interpreted that this format might be offering a reading experience more similar to
that of a book, thus reducing the performance gap. It is worth noting that a recent study, also conducted
in Argentina, found no differences in the comprehension of the same expository text when comparing its
reading on screen and on paper (Tabullo and Puliafito-Hamann, 2024). It is also important to note that the
differences between digital and paper reading can be reduced or exacerbated by contextual factors, such as
time pressure (Ackerman and Lauterman, 2012) or the goals and instructions of the task (Sidi et al., 2017;
Lauterman and Ackerman, 2014) and the level of supervision of the activity (Fountaine et al., 2021). On the
other hand, none of these works considered reading on smartphones.

Various studies suggest that extensive use of smartphones (characterized by quick interactions,
for entertainment purposes, and oriented towards immediate gratification) is associated with a decrease
in concentration, reflective thinking, and cognitive effort in daily life. This phenomenon would also
affect reading on these devices. A large-scale national study found significantly worse performance in
the comprehension of an expository text when comparing reading on smartphones and computer/laptop
screens (Cotton et al., 2023). Another neuroimaging study, which compared reading on smartphones and
on paper, found evidence of greater cognitive load at the level of prefrontal activity and respiratory
frequency in subjects who read on smartphones, as well as greater difficulty in comprehension (Honma et
al., 2022). Unexpectedly, we could not observe this difference with respect to the group of students who
read on paper in the general analysis, but this effect did manifest when considering the subjects’ verbal
abilities. It is worth noting that no effects were found for the preferred reading medium for study or
recreation, nor for the match between this preference and the study medium. On the contrary, a previous
study that analyzed reading the same text on a computer found better performance for students who
usually study on those screens compared to those who preferred paper (Tabullo and Puliafito-Hamann,
2024).

The effect of the reading medium was moderated by the subjects’ verbal ability and also by the
chosen major. Among engineering freshmen, subjects with lower vocabulary performance exhibited poorer
comprehension when reading on smartphones (compared to paper and PC) and compared to those with
better vocabulary reading on the same device. This result suggests that the potentially disruptive effects of
the smartphone are amplified for those subjects whose more limited vocabulary constitutes an additional
difficulty when approaching the text (as it does not facilitate lexical-semantic access). Subjects with better
vocabulary, on the other hand, could compensate for the additional difficulty of the device. A previous
study conducted on university students also found an interaction between verbal abilities and reading
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medium, although in this case, no differences were seen in low-scoring subjects; rather, it was those
with higher vocabulary who benefited the most from the digital format (Piovano et al., 2018). Crucially,
the medium in this case was the ebook, whose size and mode of use make it more similar to a book
and which lacks the potential sources of distraction inherent to the smartphone (Fontaine et al., 2021).
Interestingly, Health Science students did not exhibit any of these effects. Given their systematically lower
comprehension performance (see the following section), it could be concluded that a floor effect obscured
the possible differences related to smartphone use.

Finally, we did not find effects of reading habits on comprehension, as has occurred in previous
studies (Acheson et al., 2008; Tabullo et al., 2020); which should probably be interpreted as a limitation of
self-report measures to adequately describe the reading experiences of the subjects. In contrast, when more
objective measures of text exposure are applied, such as the Author Recognition Test, robust and consistent
effects are observed throughout development (for a meta-analysis, see Mol and Bus, 2011).

Differences between freshmen from different Majors
The effect of the chosen university major on text comprehension was surprising, especially because

it far exceeded the effects of vocabulary and reading medium in magnitude. The closest precedent we
could find in the literature was the work of Amavizca-Montaño and Álvarez-Flores (2022), who compared
the comprehension of advanced Mexican university students from different majors. While the authors
observed relatively low performance in general terms, they also found a small advantage in the critical
level of comprehension for Health Science students (and also for Engineering students, although to a lesser
extent) compared to other majors. This effect was attributed to greater exposure to scientific and social
literature in their curricula. In contrast, our study differs not only in the effect (since the advantage was
observed for those who chose Engineering) but also in the sample, as it was conducted with incoming
students who could not yet have been influenced by the literature of their majors. The explanation for
the effect should therefore be sought in their prior educational trajectory, which was not considered
in this work. In relation to this, a recent study conducted in five Latin American countries found that
the socioeconomic level of schools was one of the main predictors of secondary students’ performance
in comprehension tests similar to the PISA assessment (Flores-Mendoza et al., 2021). In this study, the
socioeconomic level of the school was defined based on the characteristics of the student community,
the material and pedagogical resources of the school, its infrastructure, and sanitary conditions. This
variable was a more robust predictor than the socioeconomic level measured at the household level or the
management of the school (public or private), and therefore constitutes a possible candidate to explain the
differences observed among the freshmen to our majors. Another interesting predictor of comprehension
(with an effect independent of socioeconomic level) was the fluid intelligence of the students, measured
with the Raven’s Progressive Matrices test. Similarly, a study conducted on 10-year-old children also found
that fluid intelligence is a significant predictor of reading comprehension (Vernucci et al., 2021). We can
hypothesize then that the effect of the chosen major on text comprehension could be explained at least
partially by a better average performance in fluid intelligence among the group of engineering freshmen.
This hypothesis is supported by previous results from a local study, which indicate superior performance
in the Raven test, as well as in calculation and analogical reasoning tests, for students of natural sciences
majors (Exact and Engineering) compared to social sciences (Psychology and Sociology); which can be
detected as early as the first year and increases throughout the majors (González et al., 2008). On the other
hand, the effect of the major cannot be attributed to differences in verbal abilities, because: 1) we controlled
for the effect of vocabulary, and yet the effect of the major remained significant, and 2) vocabulary scores
were not significantly different between the groups of Engineering and Health Science freshmen.

Study limitations
As limitations of the present study, we must first point out the relatively small sample size, which

affects the generalizability of our results. Since it has been noted that the level of supervision of the
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activity can obscure potential differences between reading media (Fontaine et al., 2021), future studies
could include a control condition in which students perform the activity in private (e.g., at home),
thus increasing exposure to potential sources of interference such as internet browsing or social media
use (when reading is done on screens). Although we controlled the contribution of verbal abilities to
comprehension, general cognitive domain variables, such as fluid intelligence or executive functions,
were not considered. Including these measures could explain the unexpected advantage observed among
Engineering freshmen. On the other hand, the use of self-report measures may have prevented us from
adequately describing the actual reading habits of the students, so future studies would benefit from
applying more precise and less subjective measures, such as the Author Recognition Test or the use of
reading diaries. Finally, although individual preferences regarding the reading medium were considered,
other potentially relevant variables, such as attitude or motivation towards reading, as well as the interest
aroused by the text and emotional responses during the task, were not included.

CONCLUSION
In line with PISA assessments, low performances in the comprehension of an expository text among

freshmen from the University of Mendoza, which was considerably lower in Health Science students.
Although vocabulary was a significant predictor of comprehension, this variable did not explain the
advantage observed in Engineering freshmen, which could be attributed to their educational trajectory
or previous differences in cognitive abilities, such as fluid intelligence. Regarding the reading medium,
poorer comprehension was observed when comparing smartphones with PCs (in the general sample) and
with paper (in engineering students with low vocabulary). These differences may be linked to higher
cognitive demands and a more superficial reading process induced by smartphones. The relevance of our
findings becomes evident when considering the advancement of digital reading in the academic field
and the increase in electronic reading driven by the COVID-19 pandemic. In this sense, we recommend
discouraging the use of smartphones for studying, particularly among university students. On the other
hand, future studies should delve deeper into the analysis of cognitive and socio-educational factors
associated with individual differences in reading comprehension among freshmen from different university
majors.

Future research should explore several promising avenues such as measures of fluid intelligence,
executive functions, and other general cognitive abilities to better understand their role in reading
comprehension and interaction with reading media. Additionally, contextual and motivational variables
could be important for enriching the understanding of the reading process. On the other hand,
investigating factors involving culture, environment and educational trajectories would be fundamental
as well. Finally, all this could present promising results for increasing comprehension about reading skills
and processes if longitudinal studies are done among diverse groups of students.

DATA AVAILABILITY
The datasets generated and/or analyzed during the current study are available from the

corresponding author upon reasonable request.

FUNDING
This work was supported by a grant from the University of Mendoza under the PIUMO project:

“Text comprehension on paper and screens in university students: relationship with linguistic, cognitive
variables, and reading habits.”

COMPLIANCE WITH ETHICAL STANDARDS
Conflict of Interest Statement: All authors declare that they have no conflict of interest.

8 Ocnos, 25(1) (2026). ISSN-e: 2254-9099
https://doi.org/10.18239/ocnos_2026.25.1.583

https://doi.org/10.18239/ocnos_2026.25.1.583


Effects of the reading medium on the text comprehension of university students

Ethical Approval: All procedures performed in studies involving human participants were in
accordance with the ethical standards of the CONICET research committee (REF.: C03-2024) and with
the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

Informed Consent: Informed consent was obtained from the parents of all individual participants
included in the study.

AUTHORS’ CONTRIBUTIONS
Ángel J. Tabullo: Formal analysis; Conceptualisation; Data curation; Writing – original draft;

Writing – review and editing; Research; Methodology; Visualisation.

Pablo-Yoshin Teruya: Project management; Conceptualisation; Writing – original draft; Writing –
review and editing; Research; Methodology; Resources; Supervision; Fund acquisition.

Johanna Casado: Project management; Conceptualisation; Writing – original draft; Writing –
review and editing; Research; Methodology; Resources.

Enrique-Salvador Puliafito-Hamann: Conceptualisation; Writing – original draft; Writing –
review and editing; Research; Methodology.

Natasha Bertaina-Lucero: Conceptualisation; Writing – original draft; Writing – review and
editing; Research; Methodology.

NOTE
Author Ángel J. Tabullo is affiliated with Centro de Investigaciones en Humanidades y Ciencias Económicas"
(CIHUCE), Pontificia Universidad Católica Argentina, Facultad de Humanidades y Ciencias Económicas (Sede
Mendoza); Instituto de Ciencias Humanas, Sociales y Ambientales (INCIHUSA), CCT-Mendoza and Consejo Nacional
de Investigaciones Científicas y Técnicas (CONICET).

REFERENCES
Abusamra, V., Cartoceti, R., Ferreres, A., De-Beni, R., & Cornoldi, C. (2009). La comprensión de textos desde

un enfoque multicomponencial. El Test “Leer para comprender”. Ciencias Psicológicas, 3(2), 193-200.
https://doi.org/10.22235/cp.v3i2.151

Abusamra, V., Difalcis, M., Martínez, G., Low, D. M., & Formoso, J. (2020). Cognitive skills involved in
reading Comprehension of adolescents with low educational opportunities. Languages, 5(3), 34.
https://doi.org/10.3390/languages5030034

Acheson, D. J., Wells, J. B., & MacDonald, M. C. (2008). New and updated tests of print exposure
and reading abilities in college students. Behavior Research Methods, 40(1), 278-289. https://doi.org/
10.3758/BRM.40.1.278

Ackerman, R., & Lauterman, T. (2012). Taking reading comprehension exams on screen or on paper? A
metacognitive analysis of learning texts under time pressure. Computers in Human Behavior, 28(5),
1816-1828. https://doi.org/10.1016/j.chb.2012.04.023

Amavizca-Montaño, S., & Álvarez-Flores, E. P. (2022). Comprensión lectora en universitarios: Comparativo
por áreas de conocimiento. Revista Electrónica de Investigación Educativa, 24, 1-13. https://doi.org/
10.24320/redie.2022.24.e20.3986

Barrio-Cantalejo, I. M., Simón-Lorda, P., Melguizo, M., Escalona, I., Marijuán, M. I., & Hernando, P. (2008).
Validación de la Escala INFLESZ para evaluar la legibilidad de los textos dirigidos a pacientes. Anales
del Sistema Sanitario de Navarra, 31(2), 135-152. https://recyt.fecyt.es/index.php/ASSN/article/view/
1953/1390

Ocnos, 25(1) (2026). ISSN-e: 2254-9099
https://doi.org/10.18239/ocnos_2026.25.1.583 9

https://doi.org/10.22235/cp.v3i2.151
https://doi.org/10.3390/languages5030034
https://doi.org/10.3758/BRM.40.1.278
https://doi.org/10.3758/BRM.40.1.278
https://doi.org/10.1016/j.chb.2012.04.023
https://doi.org/10.24320/redie.2022.24.e20.3986
https://doi.org/10.24320/redie.2022.24.e20.3986
https://recyt.fecyt.es/index.php/ASSN/article/view/1953/1390
https://recyt.fecyt.es/index.php/ASSN/article/view/1953/1390
https://doi.org/10.18239/ocnos_2026.25.1.583


Ángel-Javier Tabullo, Pablo-Yoshin Teruya, Johanna Casado, Enrique-Salvador Puliafito-Hamann,
Natasha Bertaina-Lucero

Clinton-Lisell, V. (2019). Reading from paper compared to screens: A systematic review and meta‐analysis.
Journal of Research in Reading, 42(2), 288-325. https://doi.org/10.1111/1467-9817.12269

Clinton-Lisell, V., Taylor, T., Carlson, S. E., Davison, M. L., & Seipel, B. (2022). Performance on reading
comprehension assessments and college achievement: A meta-analysis. Journal of College Reading
and Learning, 52(3), 191-211. https://doi.org/10.1080/10790195.2022.2062626

Cotton, A., Benedetti, P., & Abusamra, V. (2023). Reading comprehension on smartphones, A
comparison with computers. Cuadernos de Lingüística Hispánica, 41, 1-18. https://doi.org/
10.19053/0121053X.n41.2023.16032

De-la-Peña, C., & Luque-Rojas, M. J. (2021). Levels of reading comprehension in higher
education: Systematic review and meta-analysis. Frontiers in Psychology, 12. https://doi.org/10.3389/
fpsyg.2021.712901

Delgado, P., Vargas, C., Ackerman, R., & Salmerón, L. (2018). Don’t throw away your printed books:
A meta-analysis on the effects of reading media on reading comprehension. Educational Research
Review, 25, 23-38. https://doi.org/10.1016/j.edurev.2018.09.003

Duke, N. K., & Cartwright, K. B. (2021). The science of reading progresses: Communicating advances
beyond the simple view of reading. Reading Research Quarterly, 56(S1). https://doi.org/10.1002/
rrq.411

Flores-Mendoza, C., Ardila, R., Gallegos, M., & Reategui-Colareta, N. (2021). General intelligence
and socioeconomic status as strong predictors of student performance in Latin American
schools: Evidence From PISA Items. Frontiers in Education, 6, 632289. https://doi.org/10.3389/
feduc.2021.632289

Fontaine, G., Zagury-Orly, I., Maheu-Cadotte, M. A., Lapierre, A., Thibodeau-Jarry, N., Denus, S. D.,
Lordkipanidzé, M., Dupont, P., & Lavoie, P. (2021). A meta-analysis of the effect of paper versus
digital reading on Reading Comprehension in Health Professional Education. American Journal of
Pharmaceutical Education, 85(10), 8525. https://doi.org/10.5688/ajpe8525

Froud, K., Levinson, L., Maddox, C., & Smith, P. (2024). Middle-schoolers’ reading and lexical-semantic
processing depth in response to digital and print media: An N400 study. PLOS ONE, 19(5), e0290807.
https://doi.org/10.1371/journal.pone.0290807

González, G., Castro, A., & González, F. (2008). Perfiles aptitudinales, estilos de pensamiento y rendimiento
académico. Anuario de Investigaciones, 15, 33-41.

Honma, M., Masaoka, Y., Iizuka, N., Wada, S., Kamimura, S., Yoshikawa, A., Moriya, R., Kamijo, S.,
& Izumizaki, M. (2022). Reading on a smartphone affects sigh generation, brain activity, and
comprehension. Scientific Reports, 12(1), 1589. https://doi.org/10.1038/s41598-022-05605-0

Hoover, W. A., & Tunmer, W. E. (2018). The simple view of reading: Three assessments of its adequacy.
Remedial and Special Education, 39(5), 304-312. https://doi.org/10.1177/0741932518773154

Jian, Y. C. (2021). The immediate and delayed effects of text–diagram reading instruction on reading
comprehension and learning processes: Evidence from eye movements. Reading and Writing, 34(3),
727-752. https://doi.org/10.1007/s11145-020-10089-3

Kaufman, A. S., & Kaufman, N. L. (2000). K-BIT. Test Breve de Inteligencia de Kaufman (K-BIT) (2ª edición).
Madrid: TEA Ediciones.

Lauterman, T., & Ackerman, R. (2014). Overcoming screen inferiority in learning and calibration.
Computers in Human Behavior, 35, 455-463. https://doi.org/10.1016/j.chb.2014.02.046

10 Ocnos, 25(1) (2026). ISSN-e: 2254-9099
https://doi.org/10.18239/ocnos_2026.25.1.583

https://doi.org/10.1111/1467-9817.12269
https://doi.org/10.1080/10790195.2022.2062626
https://doi.org/10.19053/0121053X.n41.2023.16032
https://doi.org/10.19053/0121053X.n41.2023.16032
https://doi.org/10.3389/fpsyg.2021.712901
https://doi.org/10.3389/fpsyg.2021.712901
https://doi.org/10.1016/j.edurev.2018.09.003
https://doi.org/10.1002/rrq.411
https://doi.org/10.1002/rrq.411
https://doi.org/10.3389/feduc.2021.632289
https://doi.org/10.3389/feduc.2021.632289
https://doi.org/10.5688/ajpe8525
https://doi.org/10.1371/journal.pone.0290807
https://doi.org/10.1038/s41598-022-05605-0
https://doi.org/10.1177/0741932518773154
https://doi.org/10.1007/s11145-020-10089-3
https://doi.org/10.1016/j.chb.2014.02.046
https://doi.org/10.18239/ocnos_2026.25.1.583


Effects of the reading medium on the text comprehension of university students

Lee, S. A., Hong, J. H., Kim, N. Y., Min, H. M., Yang, H. M., Lee, S. H., Choi, S. J., & Park, J. H.
(2024). Unveiling neurocognitive disparities in encoding and retrieval between paper and digital
tablet-based learning. Brain Sciences, 14(1), 76. https://doi.org/10.3390/brainsci14010076

Li, Y., & Yan, L. (2024). Which reading comprehension is better? A meta-analysis of the effect of
paper versus digital reading in recent 20 years. Telematics and Informatics Reports, 14, 100142.
https://doi.org/10.1016/j.teler.2024.100142

Mar, R. A., Li, J., Nguyen, A. T. P., & Ta, C. P. (2021). Memory and comprehension of narrative versus
expository texts: A meta-analysis. Psychonomic Bulletin y Review, 28(3), 732-749. https://doi.org/
10.3758/s13423-020-01853-1

Mol, S. E., & Bus, A. G. (2011). To read or not to read: A meta-analysis of print exposure from infancy to
early adulthood. Psychological Bulletin, 137(2), 267-296. https://doi.org/10.1037/a0021890

OECD (2021). 21st-Century Readers: Developing literacy skills in a digital world. PISA, OECD Publishing.
https://doi.org/10.1787/a83d84cb-en

OECD (2023), PISA 2022 Results (Volume I): The state of learning and equity in education, PISA, OECD
Publishing. https://doi.org/10.1787/53f23881-en

Piovano, S., Irrazabal, N., & Burin, D. I. (2018). Comprensión de textos expositivos académicos en e-book
Reader y en papel: Influencia del conocimiento previo de dominio y la aptitud verbal. Ciencias
Psicológicas, 12(2), 177-185. https://doi.org/10.22235/cp.v12i2.1680

Salmerón, L., Altamura, L., Delgado, P., Karagiorgi, A., & Vargas, C. (2024). Reading comprehension on
handheld devices versus on paper: A narrative review and meta-analysis of the medium effect and its
moderators. Journal of Educational Psychology, 116(2), 153-172. https://doi.org/10.1037/edu0000830

Sidi, Y., Shpigelman, M., Zalmanov, H., & Ackerman, R. (2017). Understanding metacognitive inferiority on
screen by exposing cues for depth of processing. Learning and Instruction, 51, 61-73. https://doi.org/
10.1016/j.learninstruc.2017.01.002

Singer, L. M., & Alexander, P. A. (2017). Reading across mediums: Effects of reading digital and print
texts on comprehension and calibration. The Journal of Experimental Education, 85(1), 155-172.
https://doi.org/10.1080/00220973.2016.1143794

Tabullo, A. J., Pithod, M., & Moreno, C. B. (2020). Associations between reading,
comprehension, print exposure, executive functions, and academic achievement in Argentinean
university students. Revista Neuropsicología, Neuropsiquiatría y Neurociencias, 20(2), 15-48.
http://revistaneurociencias.com/index.php/RNNN/article/view/117

Tabullo, Á. J., & Pulifiato-Hamann, E. S. (2024). Lectura digital en estudiantes universitarios:
contribuciones del funcionamiento ejecutivo y hábitos lectores. Ocnos, 23(2). https://doi.org/
10.18239/ocnos_2024.23.2.424

Vernucci, S., Aydmune, Y., Andrés, M. L., Burin, D. I., & Canet-Juric, L. (2021). Working memory and fluid
intelligence predict reading comprehension in school-age children: A one-year longitudinal study.
Applied Cognitive Psychology, 35(4), 1115–1124. https://doi.org/10.1002/acp.3841

Ocnos, 25(1) (2026). ISSN-e: 2254-9099
https://doi.org/10.18239/ocnos_2026.25.1.583 11

https://doi.org/10.3390/brainsci14010076
https://doi.org/10.1016/j.teler.2024.100142
https://doi.org/10.3758/s13423-020-01853-1
https://doi.org/10.3758/s13423-020-01853-1
https://doi.org/10.1037/a0021890
https://doi.org/10.1787/a83d84cb-en
https://doi.org/10.1787/53f23881-en
https://doi.org/10.22235/cp.v12i2.1680
https://doi.org/10.1037/edu0000830
https://doi.org/10.1016/j.learninstruc.2017.01.002
https://doi.org/10.1016/j.learninstruc.2017.01.002
https://doi.org/10.1080/00220973.2016.1143794
http://revistaneurociencias.com/index.php/RNNN/article/view/117
https://doi.org/10.18239/ocnos_2024.23.2.424
https://doi.org/10.18239/ocnos_2024.23.2.424
https://doi.org/10.1002/acp.3841
https://doi.org/10.18239/ocnos_2026.25.1.583

	Effects of the reading medium on the text comprehension of university students
	Efectos del medio de lectura en la comprensión de textos en estudiantes universitarios
	INTRODUCTION
	METHODS
	Design
	Participants
	Instruments
	Procedure
	Statistical Analysis

	RESULTS
	Descriptive statistics and associations between variables
	Effects of Reading Medium and Chosen Field of Study on Text Comprehension
	Effects of Preferred Reading Medium on Text Comprehension
	Effects of Vocabulary Level on Text Comprehension

	DISCUSSION
	Effects of vocabulary, reading habits and medium
	Differences between freshmen from different Majors
	Study limitations

	CONCLUSION
	DATA AVAILABILITY
	FUNDING
	COMPLIANCE WITH ETHICAL STANDARDS
	AUTHORS’ CONTRIBUTIONS
	NOTE
	REFERENCES



