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Abstract. The widespread use of digital resources, the Internet and the
development of technology have brought several significant changes in
reading practices, preferences and use among information consumers.
Readers of the 21" century have many options for reading thanks to the
rapid growth of electronic-based reading materials, instead of printed ones,
such as online newspapers, electronic books, digital encyclopedias, and
online academic journals, as well as the expansion of e-book readers. All
of these have contributed to changing readers’ reading strategies, reading
preferences, and attitudes toward the act of reading. In the field of
academia, for instance, there has been a tremendous shift from paper-based
reading to screen-based reading. Given the fact that digital devices have
become pervasive, and that reading has recently become a digital activity,
this article proposes the need to investigate the impact of print vs. digital
reading materials on Moroccan undergraduate students’ reading behaviors,
preferences and use.

Résumé. L’utilisation des ressources numériques, Internet et le
développement des technologies ont apporté plusieurs changements
importants dans les pratiques de lecture et les comportements chez les
consommateurs d’informations. Les lecteurs du 2le siécle ont de
nombreuses options de lecture grace a la disponibilité croissante de
matériels de lecture électroniques plutdt qu’imprimés, tels que les journaux
en ligne, les livres électroniques, les encyclopédies numériques et les
revues universitaires en ligne, ainsi que I’expansion des lecteurs de livres
électroniques. Tous ces facteurs ont contribué a changer les stratégies de
lecture des lecteurs, leurs préférences et leurs attitudes a 1’égard de ’acte
de lecture. Dans le domaine universitaire, par exemple, il y a eu un passage
conséquent de la lecture papier a la lecture basée sur I’écran. Compte tenu
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du fait que les appareils numériques sont devenus omniprésents et que la
lecture est récemment devenue une activité numérique, cet article propose
d’étudier I’impact des ressources imprimées et des ressources €lectroniques
sur les comportements, les usages et les préférences de lecture des
étudiants marocains.

1 Introduction

The activity of reading has undergone, recently, some technological changes. A huge
number of reading materials are available nowadays in electronic form, and many options
are available for those who want to read something digitally. One may read from a standard
computer screen, a tablet computer, a smartphone, a laptop or a reading specific device,
such as the Amazon Kindle; or, one may simply print out the relevant material and read on
paper.

Digital technology has become an integral part of today students’ daily life, and it is
changing their ways of thinking, learning and perceptions. These digital technologies
consist of a set of mobile devices (e.g., iPads, notebooks, and tablets), desktop computers,
and recording devices, etc. Students, accordingly, use digital technologies to perform a
number of learning activities, such as accessing reading materials, sending emails, reading
e-journals and e-books, taking online surveys, and participating in online course
discussions. These activities are not limited to learning situations, but also over social
environments as more students, nowadays, may use new technologies for leisure and
entertainment activities, such as chatting, blogging, watching movies, listening to music,
and reading newspapers and magazines.

As a result, educational institutions are taking advantage of the development of digital
technologies in order to engage their students with up-to-date modes of teaching and
learning. One such mode is the use of digital-based reading materials, which accommodates
students’ reading interests, as well as being more accessible, and portable. As digital
technology continues to grow and plays a key role in students’ academic performance, very
little is known about reading habits, preferences and use of print and electronic resources in
the Moroccan higher education learning contexts

This study, in this respect, attempts to investigate the extent to which undergraduate
students of ENSET- Mohammedia, University Hassan II, use print and digital resources.
Another purpose of this investigation is to examine the effect of subject-discipline on
students’ reading preferences and use of print and electronic resources. This study also
seeks to focus on digital reading habits as well as preferences for print and electronic
resources among undergraduate students of ENSET-Mohammedia. Studying these issues
would enable us to have a better understanding of the changing patterns of print and digital
reading among Moroccan undergraduate students in the era of digital devices.

2 Research background

2.1 Traditional reading and electronic reading

Over the last few years, a great deal of studies has been conducted to investigate people’s
preferences for and attitudes toward print and digital resources. Most of these investigations
were undertaken in the academic environment with special focus given to surveying
graduate students and faculty. (e.g., Liu, 2006; Smith, 2003; Lenares, 1999; Dillon & Hahn,
2002).
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Traditionally, reading is generally defined as an ‘active’, ‘constructive’, ‘meaning-
making’ process (Goldsmith, 2015; Graesser, 2007; Kintsch & Kintsch, 2005; McNamara,
2012), whereby the text, the reader and the activity are of paramount importance
(Alexander & Jetton, 2002, Pearson, 2001). Recently, the activity of reading has been
reshaped by the expansion of screen-based technologies and reading devices such as e-
readers (e.g. Kindle) and tablets (e.g. iPad). All these technologies bring new affordances,
when compared with traditional print reading. Hence, reading is undergoing a massive
change as new digital technologies continue to expand and bring new characteristics that
seek to afford the reader the ease of access, portability and storage of thousands of books
and documents in a small mobile device.

In the last few years, the increasing use of electronic devices by university students and
adults for academic purposes (e.g., expository text in textbooks, academic journals,
research papers, and websites), as well as for pleasure purposes (e.g., novels, newspapers,
magazines) (Pew Research Center, 2012) is due to the rapid shift in reading from paper
toward electronic formats. The year 2005 is notable, in the history of literacy, whereby the
one-billionth individual started using digital technologies to read online. (de Argaez, 2006;
Internet World Stats: Usage and Population Statistics, n.d.).

Text digitization has important effects on academic environments. That is to say,
learning can be impacted by both the format of the text, and the medium through which the
text is consumed (Mayer et al., 2001; Morineau et al., 2001; Vygotsky, 1978). Boroughs
(2010), for instance, argues that screen-based technologies and digital reading devices have
the potential to affect the way(s) college and university students perceive and engage with
books. This means that, students reading digital-based materials may exhibit different states
of mind, attitudes and perceptions toward the subject matter.

2.2 Digital literacy

In the field of education, 21" century technologies have generated a new type of literacy,
and therefore, new terms have emerged along the way (e.g., digital literacy, digital
learning). Today’s generations are often tech-savvy; they are familiar with digital media
and generally know how to navigate, access, and share digital information (Ting, 2015).
Anstey and Bull (2006) note that literate individuals in the 21" century do not only need to
be able to search, and to manage digital information, but they also need to have [at their
disposal] a large repertoire of literacy skills, and strategies that allow them to navigate “the
ever-changing landscape” of new literacies. Similarly, Greene, Yu and Copeland (2014)
support the notion that to be digitally literate, one does not just need to know how to use the
new technologies to find information on the web, but also to scrutinize, integrate and
assemble information from different digital and print sources. According to the European
Framework for digital literacy, digital literacy is defined as the following:

“Digital literacy is the awareness, attitude and ability of individuals to appropriately
use digital tools and facilities to identify, access, manage, integrate, evaluate, analyze and
synthesize digital resources, construct new knowledge, create media expressions, and
communicate with others, in the context of specific life situations, in order to enable
constructive social action; and to reflect upon this process.” (Martin, 2006: 135; cited in
Tang & Chaw, 2016: 56).

The above-cited definition sheds light on the importance of individuals’ ability to
construct meaning and connect with one another through digital technologies. It also
emphasizes individuals’ ability to search, evaluate, and synthesize information using digital
resources. Since readers of the 21" century do not solely limit themselves to either print or
digital media, but use both, the following section seeks to understand the possible
differences, advantages and imitations of print and digital reading.
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2.3 Digital and print reading: advantages and limitations

Print and digital media have specific advantages; and limitations, as different readers use
various reading formats in different contexts. Perhaps, one major advantage of print reading
is that it offers readers access to the text in its entirety. This access is built up on both visual
and tactile cues, whereby the reader can see, as well as “tactilely feel the spatial and
physical dimensions” of the text. By contrast, readers using digital media are restricted by
the limited access, and the non-physicality of the text; they can access only one page, but
not the entire text, at any given time of reading (Mangen, 2010; Sellen & Harper, 2002).

Studies such as Hillesund’s (2010) and Mangen’s (2008) posit that digital reading is
dominated by ‘shallow’, ‘discontinuous’, and ‘fragmented’ forms of reading (e.g. browsing,
scanning, skimming), and the digital environment often leads to lower comprehension
compared to printed text. Likewise, Goldsmith (2011) found that people perceive print
media as more suitable for effortful learning; whereas, the electronic media is best suited
for fast and shallow reading of short texts such as news, emails, forum notes...etc.

The digital revolution has also contributed to partial predominance of online reading
over traditional print reading in certain situations (but not in all situations) by providing
powerful advantages such as non-linearity, immediacy of searching words in the text,
immediacy of accessing information, and the convergence of text and images (Landow,
1992; Lanham, 1993; Murray, 1997; Ross, 2003).

Alongside the aforementioned affordances and limitations of digital reading, studies
such as Zickuhr et al. (2012) claim that people who own electronic devices and e-readers
“read on average twice as many books as those who read only in print” (cited in Singer,
2016). Moreover, Rideout et al. (2010) found that the amount of time spent on reading
printed texts has decreased about 5 minutes between 1999 and 2009 among young users of
age 8 to 18, suggesting the predominance of digital reading over print reading. All of these
advantages have been cited as major incentives of the recent technological shift of the
venerable activity of reading.

Given the advances in screen-based media and digital reading devices, a huge number
of Moroccan university students, as well as adults are recently reading online. As a matter
of fact, the Moroccan national telecommunication agency (ANRT) conducted recent
surveys in 2015 and 2016, and found that more than half of the Moroccan households own
a computer, or a tablet (54.8%), whereby tablets constitute 15% (i.e. more than a quarter of
the number of computers), and computers constitute 55% of computing devices. The ANRT
also argued that nearly 15 million smartphones are in use, and 12 million of Moroccans
living in urban areas have access to the Internet, and spend approximately 13h per week
online.

The present study explores a selection of Moroccan students’ reading behaviors,
preferences and use of print vs. digital resources from different perspectives.

3 Method

3.1 Participants and setting

Participants of this study were asked to report on their reading behaviors, preferences for
and attitudes toward the use of digital documents, vis-a-vis, print documents by self-
reported measures of their overall reading experience, including their academic related
reading and leisure reading. The current study uses a convenience sample of 97
undergraduate students enrolled in three different disciplines at ENSET-Mohammedia,
Hassan II University. The sample was 55.8 % male with a mean age of 20.96 (SD = 2.34)
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years. The sample represented a variety of three disciplines, notably software engineering
(37.9 %), electrical engineering and industrial control of systems (GECSI) (31.6 %), and
finance and accounting (30.5 %). Among the 97 questionnaires returned, 95 are complete
and 2 are incomplete. The results of the 95 completed questionnaires are presented in tables
1-8 below.

This investigation was conducted in September/November 2017, whereby participants
were asked to respond to a cluster of questions designed to gather information about screen-
based as well print-based reading habits, preferences and frequency of using print and
electronic resources. The questionnaire was mainly about the following key points:

Demographic information: the first step in this investigation was to reveal
participants’ gender, field of study, and age.

Reading time: as a next step, we asked participants of this study about time spent on
reading print and digital documents/resources (i.e. more time, less time, do not know).

Medium usage: in order to ascertain students’ familiarity with digital materials, two
types of questions were inquired: (1) students were asked about which type of reading
medium (i.e. print or digital) they use for academic and for pleasure reading. (2) And how
[frequently they use print and digital resources for pleasure and academic reading.

Reading habits: respondents were also asked some questions about how they would
describe their reading process in print and/or digitally in relation to browsing and scanning,
sustained attention, in-depth reading, information selection, non-linear reading, and
keyword searching, multitasking and highlighting.

Medium preference: after completing the reading pattern section, we asked students to
report on their favorite reading platform (i.e. print, digital, or both).

These questions were designed with the aims of achieving a deeper understanding of the
extent to which Moroccan undergraduate students use and opt for print vs. digital resources
for academic and pleasure readings, and exploring whether this use of print and digital
resources are determined by subject discipline. Moreover, the specific questionnaire items
cited above were guided by a need to find out reading habits and preferences of reading
formats (i.e. print vs. digital) among Moroccan university students in an increasingly
intensive digital environment. With this in mind, special attention was paid to participants’
long-term memories in the design of the questionnaire and answering items (i.e. more time,
less time, do not know). This means, in case respondents do not remember specific changes
about their overall reading time and reading habits, they can simply select the ‘do not
know’ answering category.

For the purpose of this study, participants were informed about the main objectives of
the investigation. In this regard, they were asked to fill out the questionnaires beforehand
based on their own experiences with using print and digital resources for academic reading,
as well as for leisure reading. For the sake of concreteness, the author provides a copy of
the sample items used in this study at the end of the paper (see appendix).

4 Results

4.1 Time allocated on print and digital reading

Table 1 provides basic summary statistics of the percentage of time devoted to reading print
and electronic materials across the three disciplines. Overall, an average of nearly 54.5
percent of the 66 respondents (61.1 % in software engineering and 46.4 % in electrical
engineering) reported that they spend “more time” on reading digital materials than those in
finance and accounting (3.4 %). Table 1 also shows that 77.8 percent of respondents in
software engineering, and 60 percent in electrical engineering spend “less time” on print
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reading compared to 44.8 percent in finance and accounting who spend “less time” on
digital reading. Also related, 65.5 percent of respondents in finance and accounting report
that they “don’t know” how much time they spend on print reading, compared to 13.3
percent of respondents in electrical engineering and 8.3 percent in software engineering
who “do not know” how much time they spend on digital reading. In addition, data analysis
of this study indicates a positive correlation between participants’ age and time devoted to
print reading (r = .35, n = 95, p < .0005) (i.e. increased age is associated with increased
amount of time spent on print reading).

Type of Software engineering Electrical engineering Finance and accounting
reading (n=36) (n =30) (n=29)
formats

print digital print digital print digital
More 5139 %) 22 (61.1%) | 6(20 %) | 14(46.7%) | 3 (10.3 %) 134 %)
time

Less time | 28 (77.8%) | 11 (30.6 %) | 18 (60 %) | 12 (40%) | 7 (24.1 %) | 13 (44.8%)

Do not 3 (8.3 %) 3 (8.3 %) 620 %) | 4(13.3%) | 19(65.5 %) 15 (51.7 %)
know

Table 1. Print and digital reading time

4.2 Type of reading formats respondents use for academic and pleasure
reading

In our sample, electronic media are more used than print media for academic and pleasure
reading. Table 2 indicates that 73.6 percent of all respondents use electronic media as a
reading format for both academic and pleasure reading, compared to only 21.5 percent who
use print media. Moreover, our results show that 4.3 percent claim that they use “both”
print and digital media for academic and pleasure reading. To investigate which type of
reading format is used for academic and for pleasure reading, our findings suggest that
there is a significant difference across respondents of the three disciplines. Put differently,
nearly 86.1 percent of respondents in software engineering report that they use electronic
media for academic reading, compared to 76.7 percent in electrical engineering, and 82.2
percent in finance and accounting who use electronic media for pleasure reading. On the
other hand, 40.0 percent of respondents in electrical engineering, and 24.1 percent in
finance and accounting report that they use print media for academic reading, compared to
25 percent in software engineering who use print media for pleasure reading.



SHS Web of Conferences 52, 02001 (2018)

https://doi.org/10.1051/shsconf/20185202001

ICODOC 2017

Type of Software engineering Electrical engineering Finance and accounting Total

reading (n=36) (n=30) (n=29) (n=95)

formats
academic pleasure academic pleasure academic pleasure

Print 128 %) 9 (25 %) 12 (40 %) 7R241%) | 724.1%) | 5S(172%) | 21.5%

media

Electronic | 31 (86.1%) 25 (69.4 %) 16 (53.3%) | 23 (76.7%) | 21 (724 24 (82.8 73.6 %

media %) %)

Both 4(11.1 %) 2 (5.6 %) 2 (6.7%) 0 1334 %) 0 43 %

Table 2. Type of reading formats
4.3 Frequency of using print and digital formats for studying
Frequency Software engineering | Electrical engineering Finance and Total
(n=36) (n=30) accounting (n=95)
(n=29)

Print Digital Print Digital Print Digital Print Digital
resources | resources | resources | resources | resources | resources

Very often 3 20 4 11 2 7 94 % | 40.0 %
(8.3 %) (55.6%) (16.7%) (36.7%) (6.9 %) (24.1 %)

Frequently 9 10 13 16 11 13 347 % | 442 %
(25 %) (27.8%) (43.3%) (53.3%) (37.9%) (44 .8%)

Occasionally | 23 4 12 2 10 3 473 % 94 %
(63.9 %) 11.1%) (40.0%) (6.7 %) (34.5%) (10.3 %)

Never 1 2 0 1 6 6 7.3 % 94 %
(2.8 %) (5.6 %) (3.3 %) (20.7 %) (20.7 %)

Table 3. Print and digital platforms frequency of use

Digital resources are more frequently used than print resources for studying. Table 3
reveals that 84.2 percent of all respondents use digital materials very often” or “frequently”
for studying, compared to only 44.1 percent who “very often” or “frequently” use print
resources. The use of print and digital materials for studying varies across disciplines.
Simply put, students in software engineering and in electrical engineering use digital
resources more frequently than those in finance and accounting. More specifically, about
834 percent of respondents in software engineering, and 90 percent in electrical
engineering report that they “very often” or “frequently” use digital resources for studying,
compared to only 724 percent in finance and accounting who “frequently” or
“occasionally” use print resources for studying.

To investigate the impact of subject-discipline on frequency of using print and digital
resources, data analysis of this research indicates that there is a significant difference
among different subject disciplines in terms of using print resources (y’= 16.967,ddl = 6, p
=0.009), as well as in terms of using digital resources (x> = 12.836, ddl = 6, p = 0.046). As
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far as this study is concerned, we argue that subject discipline affects students’ frequency of
using print and digital resources for studying,

4.4 Participants’ electronic reading habits

Percentage of time spent on Increasing Decreasing Don’t know
Browsing and scanning (50) 52.6 % (30) 31.6 % (15) 15.8 %
Keyword searching 3B1)330% (44) 46.8 % (18) 19.1 %
Reading selectively (48) 50.5 % 17) 179 % (30)31.6 %
Non-linear reading (33)355 % (42)452 % (18) 194 %
Sustained attention (50) 52.6 % (28) 29.5 % (17179 %
In-depth reading (44)46.3 % (36) 379 % (15) 158 %

Table 4. Digital reading habits

a) More browsing/scanning and less keyword searching. As shown in table 4,
descriptive statistics of our research indicate that about 52.6 percent of the participants in
this study report that a considerable percentage of time is spent on browsing and scanning
digital documents. On the other hand, about 46.4 percent claim that they are less likely to
search for keywords when they read digital documents.

b) Increasing selective reading and decreasing non-linear reading. More than half of
the respondents in this study (50.5 %) note that they are selective readers in the digital
environment; whereas, 45.2 percent report that their non-linear reading (i.e. skipping lines
or portions of text while reading) is “decreasing” when reading digitally.

¢) Increasing sustained attention and in-depth reading. Roughly speaking, 52.6 percent
of the participants in this study indicate increased attention, as well as increased in-depth
reading (46.3 %) during electronic reading.

4.5 Frequency of multitasking in print and digital documents

Frequency Print materials Digital materials
Very often 4 (42 %) 21 (21.1 %)
Frequently 23 (24.2 %) 36 (37.6 %)
Occasionally 33 (34.7 %) 23 (24.2 %)
Never 35 (36.8 %) 15 (15.8 %)
Total 100.0 100.0

Table S. A comparison of multitasking in print and digital materials
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4.6 Frequency of highlighting print and digital materials

Frequency Print materials Digital materials
Very often 17 (17.9 %) 19 (20.0 %)
Frequently 39 (41.1 %) 35 (36.8 %)
Occasionally 21 (22.1 %) 24 (25.3 %)
Never 18 (18.9 %) 17 (17.9 %)
Total 100.0 100.0

Table 6. A comparison of highlighting print and digital materials

According to Table 5, approximately 59 percent of the participants in this survey report that
they “very often”, or “frequently” multitask when using digital resources, compared to only
24 4 percent who “very often”, or “frequently” multitask when using print resources. It is
also interesting to note that about 37 percent of the respondents report that that they “never”
multitask with print materials, while about 16 percent claim that they “never” multitask
when reading digitally.

As indicated in Table 6, the pattern of highlighting print and digital resources is quite
similar among participants of this study. In other words, our findings suggest that our
respondents highlight digital materials (57 %) the same way they highlight print materials
(about 59 %).

4.7 Frequency of printing electronic materials

Frequency Software Electrical Finance and Total
engineering engineering accounting (n=95)
(n =36) (n =30) (n=29)
Very often 0 1 (3.3 %) 2 (6.9 %) 3 (3.2 %)
Frequently 17 (472 %) 7 (233 %) 7 (24.1 %) 31(32.6 %)
Occasionally 12 (33.3 %) 19 (63.3 %) 13 (44.8 %) 44 (46.3 %)
Never 7 (19.4%) 3 (10.0 %) 7 (24.1 %) 17 (17.9 %)

Table 7. Frequency of printing out digital materials

Even though 46.3 percent (33.3 % in software engineering, 63.3 % in electrical
engineering, and 44.8 percent in finance and accounting) report that they “occasionally”
print out digital materials for reading, the frequency of printing out varies by discipline.
Table 7 shows that 47.2 percent of respondents in software engineering note that they
“frequently” print out electronic documents compared to 63.3 percent in electrical
engineering and 44.8 percent in finance and accounting who note that they “occasionally”
print out electronic documents, in addition to only 6.9 percent in finance and accounting
who report “very often” printing out digital documents. However, none of the respondents
in software engineering report “very often” printing out digital documents. Further, an
average of only 17.9 percent of the participants in this investigation mention that they
“never” print out digital materials.
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4.8 Frequency of reading media

Reading Software Electrical Finance and Total

formats engineering engineering accounting (n=95)
(n =36) (n =30) (n=29)

Print media 8 (22.2 %) 11 (37.9 %) 5172 %) 24 (24.5 %)

Electronic 18 (50.0 %) 6 (20.7 %) 17 (58.6 %) 41 (43.6 %)

media

Both are good 10 (27.8 %) 12 (40.0 %) 7 (24.1 %) 29 (30.5 %)

Table 8. Types of reading media respondents prefer for reading

According to Table 8, we notice that 43.6 percent of the participants in this study report
“electronic media” as their favorite reading platform, compared to only 24.5 percent who
prefer “print media”, and 30.5 percent who prefer both reading formats. More specifically,
half of the respondents in software engineering (50.0 %) and approximately 59 percent in
finance and accounting mention that they favor digital reading formats; whereas, about 38
percent of participants in electrical engineering note a preference for print reading formats.
To examine the importance of subject discipline to choice of reading formats, the analysis
of the present study shows that there is a significant relation between students’ subject
discipline and preference of reading media (¢ = 0.319, p = 0.048).

5 Discussion

The present study used a convenience sample of 95 undergraduate students enrolled in three
different majors at ENSET-Mohammedia, in an attempt to investigate the impact of print
and digital resources on students’ reading habits, preferences and use. Our results indicate
that undergraduate students spend an increased amount of time on reading digital
documents than reading print documents. This finding is consistent with prior research
studies such as Liu’s (2005) through which 83.2 % of the participants (including young and
adults) in a survey reported that they spend more time on reading electronic documents,
compared to 67.3 percent of respondents who spend more time on reading print documents,
suggesting a trend toward the predominance of digital reading. Perhaps the main factors
that contribute to the increase in digital reading time are: (1) information explosion, (2)
development of digital technology, and (3) the widespread use of electronic devices.
Interestingly enough, this study found that students’ age level is positively correlated with
the percentage of time spent on print reading than on digital reading. It is conceivable that
younger readers prefer to receive information in digital media, compared to adults who still
use the old-fashioned way in reading (Strouse, 2004).

Findings of the current study also showed that the majority of the respondents (73.6 %)
reported using electronic media more than print media for academic and pleasure reading.
However, choosing between print and digital media for academic and for pleasure reading
varies among disciplines. In other words, students in electrical engineering and finance and
accounting report using electronic media for pleasure reading, and using print media for
academic reading. On the other hand, participants in software engineering report using print
media for pleasure reading and using electronic media for academic reading. These
inconsistent results among participants of this research have been documented in previous
studies. For instance, in surveying undergraduate library users at the University of Toronto,
Dilevko and Gottlieb (2002) found that although undergraduate students used electronic
resources for their assignments and essays, traditional print resources (e.g. books and

10
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printed journals) were integral parts of their research due to their reliability and permanent
accessibility (cited in Liu, 2006). In this respect, we can postulate that, despite the fact that
digital reading of academic texts has recently become a common practice among university
students, reading digitally may be suited only for shallower reading such as reading novels
and magazines; whereas, effortful and engaged reading is best supported by reading in
print. In support of this contention, Foasberg (2014) argued that subjects tended to use
electronic formats for shorter and non-academic readings; however, they chose print
formats when reading for class-related tasks.

Despite the aforementioned disadvantages of digital reading, participants of this study
report a high frequency of using electronic materials than using print materials for studying.
This finding is surprisingly inconsistent with previous claims of using print documents
more frequently for academic reading than for pleasure reading. This inconsistency could
be due to commonly cited factors such as ease of access, low cost of electronic documents
(compared to print), searching, storage and portability. These benefits have been reported as
major incentives for choosing digital texts over print texts (Liew et al., 2000; Sathe et al.,
2002; Stephens, 2010; Creel, 2008).

Based on the high frequency of using digital texts instead of print, this study sought to
determine the reading habits and practices of respondents in using these electronic
materials. In this respect, the results imply that students’ electronic reading is characterized
by more browsing, more scanning, and less keyword searching. Such reading habits are
likely to occur with the increasing flow of digital information, through which readers feel
incapable of keeping pace with the available literature. In this way, they are forced to
browse and skim web pages as if they were skimming newspapers (i.e. skimming headings)
(Liu, 2005).

Browsing and scanning might indeed be effective ways to filter, and look for needed
information during reading in the hypertext environment. For instance, in 2000, the Poynter
Institute conducted a study and found that most web users “do a lot of brief scanning,
foraging quickly through many articles, summaries, but when their interests is caught they
will dive into a particular topic or article in depth” (cited in Liu, 2005). Keyword
searching, as an online search-reading tool, is also popular and widely adopted in the digital
environment. Surprisingly, respondents of this study report that they are less likely to use
keyword searching as a way to locate needed information. Such unlikelihood could mean
that our participants have at their disposal an enriching set of skills that enable them to cope
with the overwhelming amount of information in the digital environment “digital natives”
(Prensky, 2004). What is more, our respondents are selective readers in the digital
environment. With the excessive use of the Internet and the rapid growth of digital
information, students of this investigation are very likely to be more alert and more
attentive to the trustworthiness and credibility of the information found on the web.

With the information explosion and the development of digital technologies in the 21%
century, non-linear reading, a new reading pattern in which the reader generally scrolls
frequently between portions of the text, has emerged among users of digital texts. Though
non-linear reading is a feature of digital environment par excellence, participants of this
study have reported reading digital texts in a linear order (i.e. traditional mode of reading).
As we noted earlier, this unusual reading pattern among our students might also be due to
their reading skills and familiarity with using digital media. Such familiarity could also be a
key factor to their increased sustained attention and increased in depth reading when
reading digitally. These findings, however, are inconsistent with previous works such as
Eveland and Dunwoody‘s (2001), which posit that readers using digital media are likely to
have difficulties with attentive reading because of multiple texts, multiple hyperlinks, as
well as frequent scrolling found in the digital environment (Liu, 2005).
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Also related, multitasking is a reading attribute commonly associated with digital than
with print reading, as the majority of participants of this study note that they are more likely
to multitask when reading digitally than when reading in print. In the same vein, Liu et al.
(2009) claimed that readers working on a digital device tended to switch activities every 3
to 10 minutes and argued that frequent multitasking could lead to lower engagement with
the text (cited in Singer, 2016). It is also conceivable that Internet access combined with
multiple information sources and excessive use of social media may increase instances of
multitasking among readers (Wallis, 2010; Rowlands et al. 2008). Highlighting is another
reading pattern commonly associated with print media more than digital media. To
demonstrate, Liu (2005) posits that highlighting electronic documents was not a common
practice among users of electronic documents. Nevertheless, this research paper shows that
highlighting digital texts is indeed a common practice among participants of this study.
Based on these results, we postulate that our respondents are “tech savvy”, armed with
necessary skills and strategies to cope with screen reading.

The question to the frequency of printing out digital materials for reading has generated
contradictory results among participants of this study, as students in software engineering
report printing out digital documents more frequently than their counterparts in electrical
engineering, and finance and accounting, who note “occasionally” printing out electronic
materials. These findings are apparently inconsistent with previous self-reports through
which participants in software engineering have claimed that they use electronic platforms
more frequently than using print for course-related works. In a similar study, Liu (2005)
argue that although respondents spent a considerable amount of time on electronic media,
they tended to print out digital documents when reading serious papers. By the same token,
respondents in other studies claim that printing out electronic documents not only facilitate
annotations but also make comparisons among all gathered sources easier (Dilveko &
Gottlieb, 2002; cited in Liu, 2006).

Based on our intention to investigate the impact of subject discipline on students’
preference for reading media, 50 percent of respondents in software engineering and 59
percent of respondents in finance and accounting reported that they favor digital platforms
over print platforms; whereas, 40 percent of participants in electrical engineering mention a
preference for both platforms (i.e. print and digital). Recent studies have also documented
that students’ preference for electronic resources over print resources is dependent on
subject discipline (Smith, 2003; Siebenberg et al., 2004). For one, Liu (2006) found that
71.4 percent of students in library and information sciences have a strong preference for
library online sources than students in business (42.4 %), computer sciences (37.1 %) and
social sciences (52.2 %). The desire for a hybrid of print and digital media has also been
reported in a few studies (Dilveko & Gottlieb, 2002; Friedlander, 2002; Dillon & Hahn,
2002; Liu, 2006).

6 Conclusions, limitations and implications

In summary, this investigation was motivated by the excessive use of digital devices for
reading purposes in the lives of Moroccan university students. With the overwhelming
amount of digital information and ease of Internet access, new reading patterns such as
scanning, browsing, key word searching and skimming are likely to emerge among
university students. Despite the fact that a great deal of prior research claim that digital
environment seems not to be suited for in-depth reading (Mangen et al., 2013; Rideout et
al., 2010; Wallis, 2010; Levine et al., 2007), this study showed that, regardless of subject
discipline, digital reading is increasingly adopted by Moroccan university students.
Interestingly enough, the findings of this research paper imply that increased age is
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associated with increased amount of time allocated on print reading, suggesting that
readers’ age plays a key role in choosing between print and digital reading formats.

Based on their own reading practices, this study aimed to examine Moroccan university
students’ reading practices in the digital age through using self-reported measures. The
study beforehand targeted undergraduate students of ENSET-Mohammedia who are
enrolled in three different majors notably, software engineering, electrical engineering, and
finance and accounting. Results showed that, regardless of subject discipline, the majority
of the participants in this study opted for digital media as the best reading platform for both
academic and pleasure reading. A hybrid of print and digital materials is also desired by a
considerable amount of participants in this study, which could provide users an array of
multiple information sources and new access opportunities.

Among the limitations of this study is that the findings of this survey cannot be
generalized over large groups of Moroccan university students, as well as cannot be
generalized to all academic reading situations due to the small size sample. Therefore,
further studies are required to investigate larger groups including not only undergraduate
students, but also adults and graduate students in a variety of disciplines.

This study, accordingly, has come up with several recommendations and implications
for education, and they are as follows:

* Follow up research is needed to examine the circumstances that affect students’

choice of formats of resources along with students’ perceived advantages and barriers of

using digital resources in academic settings.

* Future research is also needed to investigate the impact of new digital technologies on

students’ reading habits in relation to language teaching.

* Further work is also required to explore the impact of different subject disciplines on

students’ preference for reading media.

* It is recommended to conduct additional work on the impact of the reading medium

(print or digital) not only on students’ cognitive processing such as reading

comprehension and recall, but also on motivational and visual factors that may be

implicated.

* Set guidelines for using and incorporating digital technologies/texts in reading

instruction and teaching/learning environments.

* Develop an awareness of the advantages and disadvantages of using digital reading

materials.
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Appendix

A survey questionnaire on the use of print and digital
reading materials in education

Introduction: This questionnaire is part of a doctoral research, which aims to examine
university students’ reading practices and preferences of using print and digital reading
materials in education in Morocco.

Instructions: please answer the following questions by checking (v¥") “only” one relevant
box among the below options.

Section A: Demographic information

Age:
Gender: 0 Male [ Female
Discipline/filiere :

Section B : Reading time

1. How much time do you spend on reading digital documents/sources?

O More time [ less time O do not know

2. How much time do you spend on reading print documents/sources?

O More time [ less time O do not know

Section C: Medium usage

3. Which reading platform do you use for academic reading?

[ Print media (books, handouts) O electronic media (iPads, tablets, smartphones,

laptops...etc.)

4. Which reading platform do you use for leisure reading?

[ Print media (books, handouts) O electronic media (iPads, tablets, smartphones,

laptops...etc.)
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Section D: Frequency of using print and digital resources

5. How frequently do you use digital resources for your studies?

O Very often O frequently O occasionally O never

6. How frequently do you use print resources for your studies?

O Very often O frequently O occasionally O never

Section E: Screen reading habits

7. How would you describe your browsing and scanning when using digital texts?

O Increasing O decreasing O do not know

8. How would you describe searching for keywords when using digital materials?

O Increasing O decreasing O do not know

9. How would you describe your selective reading when using digital materials?

O Increasing O decreasing O do not know

10. How is your non-linear reading (reading by jumping from line to line, or

section to section) with digital materials?

O Increasing O decreasing O do not know

11. How would you describe your attention when using digital materials?

O Increasing O decreasing O do not know

12. How would you describe your in-depth reading when using digital materials?

O Increasing O decreasing O do not know

13. How would you describe your attention when you using digital materials?

O Increasing O decreasing O do not know
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Section F: Frequency of highlighting and multitasking in print and digital materials

14. How frequently do you highlight print documents during reading?

O Very often O frequently O occasionally O never

15. How frequently do you highlight digital documents during reading?

O Very often O frequently O occasionally O never

16. How frequently do you print out digital reading materials?

O Very often O frequently O occasionally O never

17. How often do you multitask (doing two or more tasks at the same time) when

you use print materials?

O Very often O frequently O occasionally O never

18. How often do you multitask when you use digital materials?

O Very often O frequently O occasionally O never

Section G: Preference of reading formats

19. What is your favorite reading platform?

[0 Print media (books, handouts)
O Electronic media (tablets, laptops...)
O both are good
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