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University freshman participated in this study to determine the difference in learning gains when using a digital
reader rather than a traditional textbook in a participatory learning environment. The findings indicate that a
combination of focused reading and participatory instruction result in increased learning, thus, challenging
traditional instructional tools and delivery models. The researchers distinguish between digital users and digital
learners and discuss the importance of using technology as an authentic and relevant learning tool and of teaching

students to monitor metacognitive functions to suit context.
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Optimizing Learning With Digital Readers

Thomas Kuhn’s seminal work The Structure of Scientific Revolutions (1996) notes that knowledge
depends upon the culture of a discipline, and it does not rely on adherence to specific definable methods. He
further stipulated that a paradigm shift—a landmark change in ingrained thinking—will not occur until and
unless a critical mass within the discipline is willing to make the shift. It is time for educators to make a marked
shift in thinking when considering their students, how they learn, and how they perceive technology.

Higher education purports the tacit assumption that students are “drifting through college without a clear
sense of purpose” (Arum & Roska, 2011) rather than considering the ways in which 21st century students think,
learn, and communicate. Education should no longer rely on computer-supported learning (Pea, 1994) but
embrace instead technology that is at the tips of students’ fingers. Instead of relying on the computer lab or the
computers-on-a-cart configuration, educators should systematically and purposefully develop ways of
integrating technology into the very essence of their content area lessons, thus mirroring the ways in which
students engage both in learning and socializing. Embedding new technologies and methodically implementing
them in the classroom in ways which hold authenticity and relevance for the student is one way to close the gap
between how educators think students should learn and how students actually learn.

Focusing on technology as a new literacy (Wilber, 2010) makes sense in the wake of accusations that
student literacy is declining (National Endowment for the Arts, 2007). An examination of meaning making as

an outcome of utilizing digital literacy for learning gains is at the core of this study.

Research Question

The purpose of this study was to determine if there is a significant difference in learning in the classroom
setting when using a digital reader rather than a traditional textbook. A brand name, high-end digital reader was
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selected for this study because of its limited access to the Internet and the researchers’ opinions that limiting
such access would ground student focus on reading to understand specific information rather than surfing the
Web to synthesize information. In this way, the disequilibrium that exists when trying to work with digital
books in a non-linear format (Dalton & Proctor, 2010) would effectively be minimized.

A secondary purpose for this study centered on using technology in a participatory manner. In order to
make meaning from digital text, students would have to “participate effectively in the affairs of their
community in a collaborative effort to achieve a common (end)” (John Dewey Project on Progressive
Education, 2002). Thus, this article focuses on the research question: Is there a difference in student learning
gains when using a digital reader with participatory instruction versus a traditional textbook and a less
participatory delivery model?

Related Literature

Research on the digital practices of college-age students has not been well documented (Wilber, 2010),
although some literature concerning the personal use of technology by college students is emerging (Terkle,
2011). The literature cited here is not intended to be an in-depth discussion of the extant literature, rather, its
purpose is to touch on the literature that is pertinent to the present study.

Much of the work concerning technology that has been accomplished at the post-secondary level concerns
itself with students’ attitudes toward specific technological brand names, participation with online learning
contexts, and the concept of sustainability (Mentch, 2009; Wilber, 2010). Other works have been concerned with
the type and number of electronic devices varying types of students use and for what purposes (Jones, 2003).

Bonk (2009) linked the use of advancing technologies to major changes in teaching and learning and
posits that these technologies support enhancing the roles of teacher and learner. Teachers, acting as guides,
tutors, and mentors should no longer impart learning to students. Technological learning at its best is
purposeful, self-directed, and immediate, rendering the student a participatory, collaborative learner (Borgman,
2007; Davidson & Goldberg, 2009). Additionally, a participatory approach to reading with digital media
renders interaction with text deeper and less cursory than does passive reading or scanning of texts
supplemented by teacher lecture (O’Connor, 2009).

While traditional reading is on the decline, digital reading is on the rise (National Endowment for the Arts,
2007). Evidence suggests that students of all ages spend more than four hours online daily (Rideout, Roberts, &
Foeehr, 2005). Reading text largely mirrors periodical publications (Weigel & Gardner, 2009). The fact that
virtually every educational or recreational book can be digitized lends support to investigating the effects of
traditional versus digital texts on teaching and learning (Bonk, 2009).

Both educators and students, in attempting to navigate successfully from print technology in the world of
books to utilization of new literacies, such as those found on digital readers, find themselves in unexplored
territory. Moving students from a linear, stable environment to a less linear space (Dalton & Proctor, 2010),
such as that offered by digital readers, becomes challenging for educators who are vested in ensuring that
students make meaning from reading using digital text. Students, on the other hand, possess a plethora of
technological skills that are finely honed and updated through daily use of social networking, texting, and smart
phone use (Terkle, 2011). Educators must find a point at which embedding digital technologies in teaching and
learning for the purpose of meaning-making and students’ recognition that technologies can be used to learn
authentically naturally converge.
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Research Methodology

Sample

The study was conducted at a medium-sized, public comprehensive university on the eastern seaboard of
the United States. Two classes, one experimental class and one control class of undergraduate students,
participated in the study. Students in the experimental class received the digital reader in place of a traditional
textbook, while students in the control class used a traditional text. The study took place during one 16-week
semester.

The experimental class (N = 27) was taught by a doctorate level professor who has been teaching the
course for four years, while the control class (N = 27) was taught by a master’s level adjunct faculty member
who is in her second year of teaching the course. Both instructors have similar teaching styles and used the
same syllabus for this study.

The social science text selected for the study was used solely by the two classes involved in the research.
The text was chosen not only for its content but also for the similarity of its appearance to the digital text.
Neither the hardcopy nor the digital texts were in color, and charts and graphs throughout the text were sparse.
Thus, both the hardcopy and the digital texts’ appearances were considered equivalent reading tools and not
limitations to the study. Additionally, students were using the digital reader in the same way and for the same
purposes, rendering it with a neutral tool.

The digital text was loaded onto the digital readers by a graduate assistant prior to the beginning of the
semester. Students in the experimental section were asked not to purchase a textbook while students in the
control section were instructed to buy the textbook which corresponded to the course. Students in both sections
were given a pre-test on the course content on the first day of class prior to beginning instruction.

Instrumentation

The instrumentation chosen was designed to gauge students’ familiarity with digital readers, to determine
students’ overall reading achievement, to establish how much learning took place over the course of the
semester using the digital readers, and to triangulate data. Student surveys, “SAT™” verbal scores, and a
pre-/post-test of the course content were used as data collection instruments. Additionally, students kept digital
reader journals in which a series of prompts given at various points during the semester were answered. The
prompts began with garnering information about perceptions of digital readers and segued into questions
designed to monitor students’ increasing familiarity with and use of the reader technology as well as students’
development as digital learners over the course of the semester.

Delivery Model

In order to ensure student engagement with the text and in recognition of the fact that completion of outside
reading assignments could not be guaranteed, classroom sessions of both the experimental and control classes
were designed, so that students would actively use the digital reader or the traditional textbook to search for
information in order to both construct meaning and gain content knowledge. Thus, traditional lectures were
abandoned in favor of heterogeneous groupings. A series of grouping strategies (modified Meyers-Briggs, Six
Thinking Hats of Edward De Bono, etc.) were used to form fluid student groups throughout the semester. Groups
were then given prompts related to information in the digital text which they had to find and read before
effectively translating the content to their peers. Additionally, group members had to contribute an individual
public performance which in some way reflected their interaction with and understanding of the digital text.
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Study Limitations

The study was limited to a small sample of students (N = 27) and took place over a 15-week period of time
in a single college course. While the results indicate learning gains, there are possibilities for much future
research. Such research should broaden the size of the participant group and lengthen the time of the study as
well. It would be beneficial to expand the scope of the study to examine whether the digital reader or the
participatory learning made the most significant impact on student learning gains. Finally, it would be of great
value to use the digital tool in a manner which is more consistent with how students are using digital media in
authentic ways rather than mimicking reading that is typically done with a traditional text.

Findings

Survey Data

Student surveys designed to collect demographic information and student familiarity with digital readers
were given to the experimental group during the first class meeting. Survey results indicated that the
experimental group consisted of 27 students, 23 females, and four males. Out of the 27 students, two were
black and 25 were white. Most students were either freshmen or sophomores who intended to major in
education (N = 18). The remaining seven students intended to major in nursing (N = 2), social work (N = 3),
history (N = 1), or criminology (N = 1), or had not yet decided on their major (N = 2).

Survey responses yielded limited student experience with digital readers (N = 3). The brand of digital readers
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with which students were familiar was “Sony™” (N = 2), and one student reported using the “Kindle application™

®55

on the “iPhone™”. These results were surprising given that “students’ uses of technology for personal purposes are

much more widespread than for academic or college-driven purposes” (Wilber, 2010, p. 559).

SAT Verbal Scores

The number of possible points on the SAT verbal is 800. In 2008—2009, the National Center for Education
Statistics (2011) reported an overall mean SAT verbal score of 501. The mean SAT verbal score for the
experimental class using the digital reader was 512. The mean SAT verbal score for the control class which
used the traditional text book was 526. Both the experimental and control classes’ scores are above the mean
reported by the National Center for Education Statistics (2010). The researchers interpreted this score to mean
that the students in both classes were capable readers.

Pre-/Post-test

Students in both the experimental and control class took a 45-question pre-/post-test based on the content
of the social science course. Administered by a graduate assistant on the first and last day of classes, the
average pre-test scores were 46% and 47% respectively. There was no significant difference in the pre-test
scores between the experimental and control classes.

Post-tests were administered in a whole class setting by the same graduate assistant in the regular
classroom setting. The average post-test score for the experimental class was 85%, evidencing an average gain
0f 39%. The control class, on the other hand, scored an average of 58% on the post-test, gaining 11%.

Journal Responses

Students were given a series of writing prompts weekly during the 16-week semester. Initially, prompts
centered on perceptions of the digital reader and yielded information similar to findings of previous studies.

Over time, prompts became more focused on how students learn using the digital reader as well as their



786 OPTIMIZING LEARNING WITH DIGITAL READERS

perceptions of themselves as digital learners.

Themes which emerged from journal responses include but are not limited to efficiency of using the digital
reader in a classroom setting; the relevancy of focused readings to the content of the class; and the focus on
reading for specific information. Students reported that reading with a digital reader was more efficient than
reading with a traditional textbook. They reported that:

When reading the required material (they) felt like (time) goes by so quickly compared to reading a textbook. When
(they) read textbooks, (they) normally look to see how long the chapter is so (they) can prepare (themselves) for the next
hour to read. (They) report working with the digital reader is a different story: (they) do not even look to see how long a

chapter is because (they) know it will only take (them) 20-30 minutes to complete the assigned reading. (In the journal
response)

Students also reported that looking for specific points that “were relevant to what we (were) learning
rather than taking notes on every possible thing” was a direct outcome of using the digital reader. Other
students added that they “feel more confident with searching for specific information, but also (that the) digital
reader made (them) focus on what (they) were looking for”. Based on this feedback, the researchers feel that
the digital reader served part of the purpose for which it was chosen—namely that it required students to focus
on the information in front of them rather than information that was available through flipping pages or
following hyperlinks.

Summary and Discussion

The researchers believe that the gain of 39% made by the experimental class over the 11% gain made by
the control class may be attributed to two distinct classroom phenomena: the use of digital readers with limited
access to the Internet and participatory learning and collaboration in the classroom. Focused reading using a
digital reader eliminated “the opportunity to explore and switch topics... tempting readers to hop from point to
point, distract(ing) them from their original task” (Weigel & Gardner, 2009, p. 38). Using the digital reader to
control for the “grasshopper mind” (Papert, 1994) (flipping pages, following hyperlinks, etc.) most likely
contributed to larger gains in student learning.

A second phenomenon, participatory learning, is believed by the researchers to have contributed to larger
student gains in the experimental classroom. Responsibility for student learning through peer interaction and
shared responsibility during class time rendered avoidance with the digital text nearly impossible to achieve.
While both classrooms engaged in participatory learning, the researchers believe that the combination of digital
reading and participatory culture resulted in learning which was “self-directed and immediate” (Bonk, 2009).
Student roles shifted from passive recipients of knowledge to “searchers of relevant knowledge in an
environment that support(ed) the creation and sharing of creations” (Jenkins, 2009).

Implications

The roles of learning institutions, the teacher and the student continue to rapidly change. Much of the
change may be attributed to the sheer volume of information available as a result of continuous advances in
technology which pervade all aspects of daily life. The result of these advancing and available technologies is a
blurring of the distinction between who is considered a learner and who is considered an educator as well as the
lines between home-learning and school-learning (O’Connor, 2009).

Technology savvy students arrive at universities and find themselves faced with antiquated delivery



OPTIMIZING LEARNING WITH DIGITAL READERS 787

models and outdated or inaccessible technology. In many cases, computers reside in outdated computer labs,
are housed on carts and are controlled by faculty, or are only available at certain times of the day. In the digital
reader study, technology was made readily available to students who had access to the reader around the clock.

Typically across universities, professors engage in an hour long lectures supplemented by out of class
readings as the preferred pedagogy. Oftentimes, assigned readings are skimmed or ignored by students who
find them irrelevant to material covered during class time. In the digital reader study, students used technology
to make meaning of digital text because they were required to not only synthesize information, but also to
evaluate and analyze information. Furthermore, they were required to create ways of translating learned
information to peers who had not read the same digital text. The higher level thinking skills used in this manner
require a low degree of task automaticity and yield a deeper understanding of the text as evidenced by greater
learning gains. The researchers consider students who make meaning from digital text students who “learn
digitally”.

In contrast, students who use digital technology to accomplish such activities as texting, surfing the
Internet, or socializing employ identification, application, and synthesis skills in a broad, less disciplined way.
Students who regularly engage with digital text in this manner do so with a high degree of task automaticity.
These students can be classified as “digital users”, but in truth, they may not be digital learners.

Figure 1 illustrates the differences in the two modes as well as the constructs each type of digital

integration involves.

JIigl

e employ low

> e”;pbythi%h automaticity when
N4 ali’ll omaticity Digital using digital tools
Diqital when using Learners for
9 digital tools
Users i

synthesis
» evaluation
e analysis

y . synthesis
» application
« identification

Purposes

Purposes of

of

- comprehension e understanding

Resulting
in

Resulting in

Figure 1. Approaches to manipulating digital text.

This distinction in manipulating digital text is important to note, both for students and for educators.
Students should possess the metacognitive awareness that enables them to differentiate between tasks requiring
a high amount of automaticity and those which require deeper focus and interaction with text. Students who
possess this ability will be able to adapt continuously as context shifts, thus becoming the more successful
learners.

Educators, in the role of digital mentors, should then help students recognize specific learning contexts
and teach self-monitoring of cognitive processes for purposeful and directed learning experiences. Additionally,
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they must create frequent learning opportunities for students to deeply interact with digital text. Doing so will
provide relevant learning opportunities for students as well as the potential for greater learning gains.
Additionally, educators who use digital texts model for students believe the fact that technology can be an
authentic learning tool rather than simply an adjunct source of information.

Using a digital reader for focused learning is but a minor step on a very long journey to optimize learning
in a technologically advanced world. The challenge to educators now becomes further development of utilizing

digital devices in authentic learning experiences.
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