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Abstract 
 
A Study of Print and Computer Based Reading to Measure and Compare Rates of  
Comprehension and Retention 
Jackie Young 
Master of Arts, Communication and Culture 
Ryerson and York Universities, 2014 
 
To the twenty-first century reader the central aspect of Gutenberg’s invention of printing appears 

deceptively simple. Movable type, small pieces of metal cast from an alloy of lead, tin and 

antimony, assembled into words and lines created pages that were inked then pressed into velum 

to create the printed word. This was the beginning of transmitted information, the mass 

production and distribution of small portable books. This thesis examines the evolution of 

printing from the Renaissance when “fixity” was achieved to its ascension to the first mass media. 

     The research portion of the study observes, measures and compares the interpretive strategies 

that readers use when engaging with the printed page and how they adapt new strategies when 

reading online. Print and online stories from The Guardian, The Economist and The New Yorker 

were coded and used in the study.  

     The study was conducted at Ryerson University. 
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Introduction  

As a society, we are now in transition from print based information gathering to an 

electronic screen based model. Daily newspapers shed 9% of weekly print publication sales from 

April 2009 to April 2010 alone (Hollander et al, 2011).  My research focuses on the presentation 

of news in magazines and newspapers in their print and on-line versions. I have observed 

comparable rates of comprehension and retention of the same stories edited and presented for 

both media. Reader strategies for online comprehension and retention of information that differ 

from print will be recorded. This is the general purpose of the study. The findings will be 

analyzed to enhance our understanding of the cognitive processes used to retrieve and 

comprehend texts, which in this case will be news stories from the two media.  This will aid us in 

studying how and why certain behavior occurs, for instance, reading in depth, scanning before 

committing to engaging with a story, or searching quickly for pertinent facts. 

     Observing and measuring the reading process can be difficult and result in inexact and 

confusing data (Dillon, 2008).  I believe that by applying aspects of social theory it is possible to 

observe, record, and measure reading comprehension and retention. Comprehension Van Dijk and 

Kintsch (1983) state, is a process of knowledge integration, coherence and parsing. 

Comprehension will also be measured indirectly because the study research questions require the 

participants to understand the texts in context and retain key facts.  

     Lupton (2010) notes, the presentation of information through screen-based media and software 

on the Internet has to date, with few exceptions, been modeled on the logic and conventions of the 

reading process in print. By observing the reading process in print and comparing it to that of 

reading from a computer screen using the same news content, it will be possible to determine if a 

loss of information occurs. If a loss does occur and can be measured, it will allow me to formulate 

more precise questions that future researchers can answer. The impact of advanced information 

technology on the reading process is clearly an issue worthy of examination. 
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Overview 

Designing for print is complex but when successfully executed it gives the reader a clear and 

precise path to follow. It requires a skillful process of using typographic and design techniques 

that allow the print message to be coded, transmitted, and subsequently decoded by the receiver, 

the reader. As Bringhurst (2005) points out, the craft of typography shares a boundary with 

writing and editing on the one side and with graphic design on the other. It provides language 

with visual form, and through that form the meanings of a text can be clarified, disguised, or 

otherwise manipulated. 

     The continuous improvement of the printed page, typeface design, layout, typography, and 

understanding of eye navigation across and through printed texts has now been ported to the 

computer screen. Websites, E-Readers and tablets like the iPad are now emulating the reading 

conventions of print. The often-stated non-transferability of this intimate paper-based process to 

the computer screen has created a heated debate and inexact studies.  

     Dillon (2008) discusses the ease of manipulation and navigation that paper provides and the 

corresponding difficulty of doing so with electronic texts. Scrolling, measured in a study by de 

Brujin et al. (1992) disadvantages the reader when loss of location cues occur. Manovitch (2010) 

notes that despite the frequent statements that the digital revolution is at least as important as the 

invention of the printing press, we are largely ignorant of how the key part of this revolution, 

cultural software, in the form of HTML, XML coding and search engines were invented and how 

they function: “Not only does software and hardware participate in the reading process, it can 

influence how information is or is not retained (83, 84.)” The websites of news media companies 

in the study will be analyzed to determine how successfully they control software in an electronic 

reading environment. 

      If we were to follow the history of the process of the transfer of information that Innis (1951) 

describes in The Bias of Communication, where civilizations are shaped by their use of a 

particular medium of communications over a lengthy period, in the course of more than five 
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centuries print evolved into a mass medium. The message and its means of distribution have 

remained stable since the arrival of the popular mass audience press in the late 19th century. When 

the print publishing and television media landscape had matured into stable and reliable sources 

of information, the Internet arrived. It quickly began to democratize content and lay siege to the 

established concepts of intellectual property and copyright. The Internet also radically changed 

how information was gathered, parsed, distributed, and displayed. Despite over two decades of 

research, there is no conclusive understanding of how humans interact with, and process 

information from, screen based media content from the Internet (Dillon, 2008). Recent studies 

have continued to observe and measure aspects of online reading against print but no definitive 

answers have emerged. 

     Lupton (2010) and Manovich (2012) place a significant emphasis on the role of software in 

determining what is being presented to the online reader and how. But most of the studies that I 

have researched do not adequately address this pervasive aspect of the online reading process. 

Neuman, Just and Crigler (1992) documented how news is specifically framed for television and 

print media, but there is little evidence in research to date that indicates a similar approach to 

online media and the use of computer systems and technology to influence the selection and 

presentation of news content. 

     The study will observe and record comparative cognitive processes in both print and electronic 

media and seek to explain the differences, if any, in the readers’ information gathering processes 

and their subsequent comprehension and retention of information. It is a small research project 

that examines a single phenomenon, the way in which readers gather information. The study may 

develop into a relationship or comparison of ideas and generate questions that future researchers 

can investigate, such as the influence of technology on the reading process. 

The invention of printing and the book 

There is currently an acrimonious academic debate on the subject of “print culture,” and when the 

stabilization of printed information in the form of the book occurred. Hesse (1996) states that the 
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stabilization of written culture into a canon of authored texts, the author as creator, the book as 

property, and the reader as an elective public were not the inevitable consequences of the 

invention of printing during the Renaissance but the cumulative result of social and political 

choices made by given societies at a particular point in history. She cautions that the term “print 

culture” implies a technological determinism that fuses the means of cultural production, the 

printing press with the historical development of a mode of cultural production, “the civilization 

of the book (21).”  

      Eisenstein (1979) argues that the emergence of printing in the fifteenth-century gave 

recognition to the author, the originator of texts, which in turn created the concept of intellectual 

property, copyright, the protection of the author’s texts, and the concept of plagiarism. The 

printing revolution of the Renaissance, which made knowledge both more accessible to a new 

reading public and made the book a trustworthy and stable source of information. She concludes 

that the author’s words were perceived as the truth, which equates to stable, and with that print 

culture achieved “fixity.” 

     Johns (1998) disagrees and in an examination of scientific publishing in seventeenth-century 

London concludes that the recognition of printed books as accurate and reliable depended on 

prior approval of the Stationers community who oversaw and policed the publishing industry in 

England. These prior representations created order and civility and “fixity depended on civility.” 

To Johns, truth, consensus and agreement result from socio-cultural negotiations that are 

conducted at the local level. By the end of the nineteenth-century he states “print and fixity were 

as firmly conjoined by culture as ever could have been achieved by machinery (632).” The 

process that achieved this he states was the arrival of steam printing, which had superseded the 

craft of hand printing in replicating the printed word.  

     This discussion on “fixity” has implications for aspects of my research study findings. The 

transfer of text from print to the Internet has technological implications that Hesse (1996) 

discusses. The author as creator, books (text) as property, and reader as elective public become 
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fluid and potentially unstable in an electronic environment. Knowledge she concludes, is no 

longer contained in space but passes through it like a series of vectors, “each having direction and 

duration yet without precise location or limit (31).” The idea of “fixity” to Eisenstein happened 

very rapidly during the Renaissance, within fifty years of the invention of printing. Johns states 

that the technology of print was unstable and did not mature until the eighteenth-century when 

mechanical reproduction ensured exact replication. This question, the discussion of the 

emergence of print “fixity” requires clarification. If the Internet is at present fluid and unstable, is 

this merely part of its evolution? Or, when the printed word is transferred to the Internet, does the 

new medium permanently alter the message? As Keep (2005) observes, hypertext poses a unique 

set of challenges. The book is read more or less in the same common manner while hypertext 

reading has no shared experience as it takes shape only in the act of reading. He concludes that 

the emphasis shifts from the text and its themes and patterns, and on the way it comes into being 

through “an ensemble of cultural and technological competencies (5).” And he poses the question, 

what are the cultural mediations/adaptations that this requires? 

     The development of the book was dependent on two major events, the adoption of parchment 

in place of papyrus and the replacement of the scroll with the codex. The codex was developed by 

the Roman Empire as a portable writing surface. Two hinged tablets of wax or slate could record 

notes that later were transcribed onto papyrus. Compared to the scroll which was cumbersome 

and fragile, the codex was less easily damaged, allowed for writing on both sides, and could be 

easily stored by stacking on shelves. It also had the flexibility to be separated into smaller parts 

and reassembled into a collection or library. While the scroll permits only consecutive reading the 

codex allows for more interactive information retrieval. A codex provides more than a narrative, 

it provides a research resource (Pettegree 2010).  

     Early Christian texts used sheets of papyrus stitched together to allow for a more flexible 

codex based recording and reading process. With the arrival of parchment that could be written 

on both sides, religious texts when embellished by decorative calligraphy and bound created the 
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first book. The book as we know it evolved from this process and has remained both popular and 

resilient. When Gutenberg produced his first edition of the bible he followed closely the then 

current book model, the illuminated manuscript. He designed and cast type in the style of the 

black letterforms of calligraphy and used colour initial letters to mimic the illuminated 

manuscript’s decorative illustrations. His bible was enduring and influential and subsequent 

publications of the bible followed his design. Virtually all of these early editions also used 

Gutenberg’s choice of text, a copy of the Latin Vulgate. As Pettegree notes, “Unwittingly, 

therefore, Gutenberg (and print) played a major role in the fixing of the text of the Vulgate as the 

standard authorized text of scripture (30).”  

     The spread of print with the use of parchment and the black letterform led to the early 

acceptance of printed books in established European publishing markets that had traditionally 

sold illuminated books. The early experiments with colour were replaced with a typographic 

approach to breaking up the text with large initial capitals, sub-headlines, and illustrative 

woodcuts. This process of replacing decoration with a typographic hierarchy was the beginning of 

the process of providing order for the reader. Printers slowly moved to the production of black 

and white books. In the last quarter of the fifteenth-century printing spread throughout the 

German Empire both in university cities and centres of commerce. As Pettegree notes, these 

merchant communities with their experience funding large capital investments were crucial in the 

development of the German publishing industry. A new breed of entrepreneur emerged, the 

merchant publisher, who could command the vast amounts of capital required to fund large book 

projects that needed skill, time and a sophisticated network of sales agents to ensure success. 

     Printing also flourished in France with the influx of German immigrants. As their skills 

developed, new markets were sought. Paris publishers who had served the church found that print 

was a natural progression from the production of manuscripts. However the initial success of 

European publishing with its large capital requirements and long production and sales cycles, 

both of which required a stable fiscal and political environment, went through long periods of 
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adjustments. The Nuremberg Chronicle, a massive publishing venture financed by two wealthy 

Nuremberg merchants was printed and distributed by the publisher Koberge. It took two years to 

manufacture and was completed in 1493. A further five years were required to complete the 

distribution and sales cycle, Pettegree notes. A financial crisis and flight of capital from Venice 

eradicated its once vibrant industry. In Italy, a glut of books in Florence arrested the advance of 

print in that city. Until printers and publishers learned to gauge what type of content the new 

reading public wanted, this process would continue. Wars, a succession of plagues, and other 

destabilizing events also contributed to the slowing of the advance of print. 

     It was possible to avoid these pitfalls. The Renaissance Venetian printer Nicholas Jenson 

partnered with two Frankfort merchants and their capital investment allowed Jenson to publish for 

new markets in law, medicine, and theology. Jenson’s roman typeface, a departure from the 

black-letter gothic typefaces, gave his books a distinct and in terms of the advancement of design, 

sophisticated look. His typeface designs are still in use today. Another Venetian publisher, Aldus 

Manutius, a Greek scholar, also successfully employed typographic innovation. His publication of 

classic Greek texts in italic texts in small portable octavo formats required a considerable 

investment in design and technology. Aldus employed the type designer Francesco Griffo to 

create a typeface based on his handwriting. The result was a compact highly legible and efficient 

italic roman typeface. So the first roman typeface was actually italic. Other less reputable Italian 

printers copied his design, reprinted his texts and attempted to replicate his typefaces to profit 

from Aldus’s publishing success. While he could not sue his competitors for publishing texts that 

were in the public domain, Aldus applied for a twenty-five year patent for his unique type design, 

which he was granted (Pettegree 2010).  

     Sher (2006) in an examination of the Scottish Enlightenment notes that the complexities of 

eighteenth century publishing were overcome through a remarkable collaboration between 

publishers in Edinburgh and London. Despite working in an intensely competitive commercial 

framework, publishers in Scotland and London joined forces to share costs to market and  
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co-publish authors. Sher concludes that Johns’ focus on London during The Enlightenment and 

narrow scope of examining the structures and relationships that characterized the publication of 

scientific books cannot successfully study the relationship between print and knowledge. He notes 

that Johns’ contention that piracy and plagiarism occupied readers’ minds just as prominently as 

fixity and enlightenment may be true of scientific publishing in seventeenth-century London. “It 

is not necessarily true of books in philosophy, law or fiction from that same time and place. 

Limiting his analysis to scientific books prevents Johns from establishing the universal 

significance of his model for book history (10).”  

     The output of European publishing from 1450 to 1600 and its financial requirements would 

suggest that it was a mature industry, certainly in Germany, which enjoyed a relatively stable 

political and fiscal system of government. Pettegree notes that the first press established in 

Oxford in 1483 had failed within two years and the attempt to start a press at Cambridge 

University in 1520 was equally short lived. Books for the Universities in Latin were exclusively 

handled from the continent via London. Johns’ focus on the English scientific publishing world 

and his reluctance to include continental Europe in his research has in my opinion severely 

restricted his findings. Plagiarism existed in seventeenth-century Europe and the hand setting of 

metal type was error prone. Plagiarism is still with us and despite the electronic environment we 

live in with spell checking, research databases and other Internet resources books still contain 

errors and inaccuracies. Gutenberg’s choice of text, a copy of the Latin Vulgate Pettegree notes, 

unwittingly created “fixity” of that text for the scriptures. That occurred in 1452 and of the initial 

print run of approximately 180 copies fifty still exist today. “This was a book that from the 

beginning was cherished and treated with awe (29).”  
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Literature review  

This literature review will look at the philosophy of technology, how we communicate through 

reading, specifically the influence of computers, tablets, and e-Readers and their presentation of 

text.  How news is structured and framed for the different media and an examination of on-line 

reading that previous studies have conducted and measured is also included.  

 

The philosophy of technology 

McLuhan (1964) states that when a message passes through a new medium, the medium alters the 

message. He concludes, “The message of any medium or technology is the change of scale or 

pace or pattern that it introduces into human affairs. Therefore, the medium is the message itself 

(8).” Hansen (2006) elaborates:  

To begin interrogating (this) oscillation with which contemporary media challenges 

theory, the oscillation between materiality and phenomenology, let us return to one 

important if partial source of (Kittler’s) media history, namely Marshall McLuhan’s 

formalist conception of mediation, the medium and the message…to effect a conceptual 

shift from the content of a message to its technical form, such that the content simply 

became the technical form (298). 

 

It is this transformative power that is, for McLuhan, the real message of technology. Gane (2005) 

notes that McLuhan, critical of the theory of Shannon and Weaver (1949), drops the information 

source, the sender, and the final destination of communication. He focuses instead on the channel, 

the medium, and the changes they cause. Gane elaborates; “The basics of all contemporary 

Western theories of communication, the Shannon Weaver model, is a characteristic example of 

left-hemisphere linear bias. It ignores the surrounding environment as a kind of pipeline model of 

a hardware container for software content. It stresses the idea of inside and outside and assumes 

that communication is a literal matching rather than making (27).” Heim (1997) notes that both 
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McLuhan and Heidegger understood the connections between new technologies and the way the 

mind processes information. Heidegger’s inherent information anxiety and McLuhan’s 

understanding of the television medium confirmed their vision of the role of technology in 

framing how content is presented by a new medium. In McLuhan’s terms its environment is 

always invisible and its content is the old technology: “As a consequence the old technology is 

considerably altered by the action of the new technology (544).” Heim examines Heidegger’s 

assertion that the danger of technology is that it enters the inmost recesses of human existence, 

transforming the way we know and think and will. He states that: “Technology is, in essence, a 

mode of human existence and we could not appreciate its mental infiltration until the computer 

became a major cultural phenomenon (542).” Heim concludes that this drive for technological 

mastery is pushing into the human interior where thought and reality meet in language. Heidegger 

(1957) on the pervasiveness of the computer states;  

The language machine is, and above all is still becoming one way in which modern 

technology controls the mode of the world of language as such…Meanwhile the 

impression is that man is still the master of the language machine. But the truth of the 

matter might well be that the language machine takes language into its management and 

thus masters the existence of the human being (i).  

 

Heim notes that McLuhan (1964) helps us understand what the computer does specifically as a 

language machine, as a component of human knowledge. McLuhan supports Heidegger’s 

treatment of language as a transformative aspect of being: "An enthusiasm for Heidegger’s 

excellent linguistics could easily stem from naïve immersion in the metaphysical organism of our 

electronic milieu…there is nothing good or bad about print but the unconsciousness of the effect 

of any force is a disaster, especially a force that we have made ourselves (554).” Heim states that 

to McLuhan, Heidegger’s ideas have a greater appeal to a culture organized electronically 

because such a culture has already left behind the detached, linear, individualistic mentality of 
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literate or print cultures. Heim concludes: “McLuhan agrees with Heidegger in asserting that 

language technology belongs to us more essentially than any other tool. When a technology 

touches our language, it touches us where we live (544).” 

  

Communication through reading  

A text is a message, and the study of communications concerns messages, their senders and 

receivers and the relationship among the three. It is a process of exchange and transaction where a 

message is encoded by the sender, received and decoded by the receiver. In this way people 

engage in interpersonal communication. There are two other kinds of communication, 

intrapersonal, talking to oneself and human/machine and machine/machine communication. As 

Hatt (1976) has noted, anybody examining communication expecting to learn about people 

talking to each other is likely to have to penetrate a terminology and a set of concepts, which 

come from telegraphy and computer technology. These can take the form of signals, noise, 

feedback, redundancy and entropy. Hatt describes interpersonal communications in the following 

terms: “A selects signs from a vocabulary to encode a message, which is transmitted to B, who 

decodes the signs to receive the message (102).” 

 This triad includes:  

1. Transmitter.  

2. Message.  

3. Receiver.  

If we were to incorporate this model into a reading process, one that makes the reader the subject, 

it can be expresses as the following: 

1. A reader finds a text. 

2. She reads the text, and decodes it.  

3. She accepts the message, or not, as the case may be Hatt concludes. 
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From this the question becomes what kind of reading operations does the receiver perform on the 

text and what does she take from the text? Or: Who is the reader? What does the reader want? 

What is the text? How do reader and text come together? What is the nature of the reading? What 

ensues from the reading? 

    It is necessary to examine these questions carefully to fully understand the act of reading. 

Reading in alphabetical languages is conventional not iconic in that the visual patterns that form 

the word house does not resemble the appearance of a house. Words are a visual stimulus unlike 

radio or speech, which are both auditory. The printed word is derived from writing and as such 

constitutes language transfer. As McLuhan (1964) observes, the content of writing is speech, the 

written word is the content of print and print is the content of electronic media. If asked what the 

content of speech is, McLuhan concludes that it is necessary to say that it is: “The actual process 

of thought, which in itself is non verbal (24).” The printed word, unlike conversation, does not 

allow feedback or clarification. It is also time and space binding in that it can bring together 

reader and author, even though they may be centuries apart.  

     Hatt states: “There comes a time in a reader’s development when the recoding and decoding 

processes become simultaneous, so that the reader decodes directly from what she sees on the 

printed page, its graphic input. This enables her to read much more quickly, taking in large areas 

of type, editing out redundant letters, words and phrases. In fact reading is a rapid series of 

guesses, tentative information processing (98).” 

 

Reader response theory and interpretive strategies  

Nord (2001) examines reader response to urban newspapers in the early twentieth-century. He 

drew on readers’ correspondence with a Chicago newspaper editor to explore the reading 

strategies that they, the readers used to make sense of what was read. He notes that reader 

response was not always idiosyncratic but was linked to reading conventions that are identified as 

a form of interpretive communities. In the case of Chicago he states, organized political groups 
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sometimes influenced these conventions and communities. Balance to the readership consisted of 

fairness and impartiality which they perceived as the cornerstones of modern journalism. 

However, these active readers simply wanted more of it based on their point of view. Nord notes 

that at the individual level readers appear diverse, idiosyncratic and free. If we were to observe at 

a higher level of abstraction, readers become more comparable, predictable and constrained. 

“This apparent change in human nature is produced not by a change in reality and philosophy but 

by a change in methodology, a change in perspective (276).” It is therefore possible to view 

readers as both active and passive, creative and constrained. He concludes that distinct patterns 

emerged from an analysis of the content of the reader letters. The content of newspaper stories 

cued the readers to link one story to another in an attempt to impose a meaningful order in the 

mass of information they encountered. Similar to the modern reader these letter writers, 

“…necessarily brought to the task of reading a repertoire of interpretive strategies of response 

(269).”  This in turn shed light on their concept of what a newspaper should be, which required an 

understanding of the methodology and conventions of journalism in an era of rapid change. 

Reader strategies were politically influenced not only by personal beliefs but also through 

organized political interest groups. Nord concludes that the letters to The Herald and its editor 

Keeley reveal an active community of readers, but one that was “…actively rooted in the social 

and political institutions of time and place (269).”  

     Bishop (2005) notes that the key feature of book history is its connection to materiality and 

history. Abstract ideas on what constitutes a text do not consider that meaning is always produced 

in a historical setting. Meaning, he concludes depends on “the different readings assigned to it by 

historical rather than ideal readers (1).”  Reader response is therefore the interpretive activities of 

readers who move beyond the author’s original intention. Goldstein (2005) states that readers 

synthesize perspectives from a text’s content but the text still guides and directs them. But it is the 

reader who through experience creates a coherent interpretation.  
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     For the modern reader, interpretive strategies are still required when confronting the 

continuous barrage of news. As print is replaced by electronic delivery of information, the reader 

must learn new ways to navigate the conventions of the Web. To make sense of the news and its 

authenticity as best they can.  

 

The reading process 

Van Dijk and Kintsch (1983) state that there is no unitary process ‘comprehension’ that could be 

measured once and for all if we could but find the right test. Comprehension, they postulate, is a 

common sense term that dissolves upon closer analysis into many different sub-processes: “Thus 

we need to construct separate measurement instruments for macro-processing, knowledge 

integration, coherence and parsing. Comprehension is just a convenient term for the aggregation 

of these processes. It is not to be reified, not to be tested for (364).” As all of the researchers 

above have noted, reading is a process of decoding and analyzing coded transmitted messages. 

Only when the reader has completed this complex series of decoding tasks by scanning for clues 

while editing out redundancy, matching the message against accumulated knowledge to construct 

meaning, can this tentative information processing be comprehended by the mind as a message.  

The research question “is the on-line reading process similar to reading the printed page as 

measured by the reader’s comprehension and retention of information?” will require a close 

examination of a reader’s processing of the printed word, which has been extensively researched. 

A second question, “What reading strategies that differ from print, do readers adopt when reading 

on-line?” will also be examined. Research into the on-line reading experience has been 

unsystematic and as Dillon (2008) has noted, research on reading electronic text is piecemeal and 

of little direct use to designers and editors working in an electronic publishing environment.  

      Marchionini (2010) states that for over a century, the process of reading has been the subject 

of continued examination by scientists from a variety of disciplines. However, for all of that 

effort, the process has still to be adequately described. “Psychology has formed our understanding 
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of the cognitive activities, while information science has concentrated on the more pragmatic 

issues of providing people with access to stored material through search engines, and associated 

information architecture (1.1).” He further states that the impact of advanced information 

technology on the reading process is clearly an issue worthy of examination, with the impetus 

provided by electronic text in general and the Web in particular: 

Outcomes such as comprehension, are considered to the extent that they are influenced by 

the reader’s ability to use the text…until we have sufficient knowledge about the 

relationship between information presentation and subsequent learning or comprehension 

then the efforts of electronic text designers concerned with usability should be 

concentrated on providing the tools to access and manipulate relevant material in a 

suitable manner (1.3).  

 

He concludes that media itself is plural and cannot be considered a determining factor in learning 

outcomes. The attainment of comprehension or other outcomes are probably contingent on access 

provided by well-designed intermediary systems. 

      Despite over two decades of research there is no clear understanding of how humans interact 

with, and process information from screen-based media content from the Internet (Dillon 2008). 

This has raised questions about the effectiveness of the Internet as a medium for reading and 

absorbing information as the navigation and conventions of clicking and scrolling are foreign to 

the print reader (Bolter 2003). Dillon has concluded that current research on reading electronic 

text is both piecemeal and of little direct use to those responsible for designing these tools, 

primarily as a result of the uni-disciplinary definitions of reading adopted by researchers, the 

limited tasks examined and the resultant failure of any descriptive framework or model to provide 

a means of conceptualizing the range of issues involved when people read a document. 

      As both Dillon and Bolter point out, the cognitive processes required to navigate, process, and 

comprehend text on screen differ substantially from those required for reading in print, which is a 
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linear process that has a familiar navigational flow. Bolter has observed that the computer screen 

creates a series of visual configurations that the reader encounters through the reading process. 

The electronic hypertext, unlike print, which is static, has both the reader’s eye and the writing 

surface, the electronic screen, in motion. Computer text and graphics, Bolter notes, can be 

animate in the sense of having their own organic impulse, of appearing to move or change 

according to their own logic and in their own time. For example, when the cursor passes over an 

image or a hypertext link, it changes its appearance and prompts the reader for a response. 

Responding to a cue to access a footnote may be the print equivalent, but it does not interfere with 

or complicate the reading process.  Dillon describes onscreen reading as complex. It demands an 

attention to text and images that differs from the print experience. Readers shuffle between two 

modes of reading – they learn to read in a way that combines verbal and picture reading. This 

requires the activating of signs by typing and moving the cursor to check spelling and correct 

throughout and then making symbolic sense of the motions that their movements produce. Dillon 

describes paper as: “An information carrier par excellence and possesses an intimacy of 

interaction that can never be obtained in a medium that by definition imposes a microchip 

interface between the reader and the text (3-02).” 

     It is important to understand that old media practices like reading and navigating through print, 

which is tactile, do not readily transfer to an electronic environment. As McLuhan (1964) 

observed: “The objectives of new media have tended, fatally, to be set in terms of the parameters 

and frames of the older media (23).”  

 

The influence of software 

In the creation of the printed page software is a passive tool, it does not directly influence the 

structure and design of the page. As Bringhust (2005) states below it is under the control of the 

originator. When content shifts to the digital it can as Manovich (2012) observes, be freed up and 

appropriated to create new forms of content. For example Adobe Photoshop, originally used as a 
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production tool to balance and prepare colour photographs for the printing press, is now a creative 

software tool. This has permanently compromised the authenticity of the photograph. Not only 

are digital photographs manipulated, re-coloured, and re-edited from their original context, but 

digitization requires every photograph to be passed through software, primarily Photoshop, which 

permanently alters the image. Databases originally conceived as storage devices are now the 

gatekeepers and conduit for this fluid digital content.  

     Lupton (2010) states that:  “Web sites are controlled by hierarchies in an even more systematic 

way than print documents. A site’s file structure proceeds from a root down to dictionaries 

holding various levels of content (99).” The presentation of information through screen based 

media and software on the Internet has to date, with few exceptions, been modeled on the logic 

and conventions of the reading process in print. This however has had unforeseen consequences. 

A joint Stanford/Poynter (2008) eye-track study recorded how readers engage, navigate and read 

online newspapers. This study contradicts conventional publishing theory and practice, that when 

the design conventions of print are transferred to the Internet, the reader responds to the computer 

screen as they would the printed page. The Stanford/Poynter study research suggests this is not 

the case. The online reader for instance, ignores the visual print design cues, photographs and 

display headlines and seeks the first text item at the top left of the screen regardless of visual 

stimulation. While the reading conventions of a book or texts with no art content conform to the 

focus of top left when turning the page, in the design of magazines and newspapers the 

photograph is used to arrest the reader as she travels through the pages. The photograph is also 

used as a navigational cue when the reader moves back through a magazine to re-engage with a 

story. The online reading strategy bypasses these visual print conventions. In examining 

information processing, Martin (2011) concludes:  

 

Our brains are contextual retrieval architectures, but computers retrieve based on indexes, 

pointers, probabilities, etc. The two architectures each have their strengths but also weaknesses. 
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Manovich (2012) in comparing cinema, the printed word and the human computer interface, each 

of whose traditions has developed its own unique method of presenting information states that 

these are the three main reservoirs of metaphors and strategies for organizing information which 

feed cultural interfaces. The human computer interface has a cultural language that differs from 

both print and cinema and offers its own ways to represent human memory and experience: “This 

language speaks in the form of discrete objects organized in hierarchies, or as catalogues 

(databases), or as objects linked together through hyperlinks (hypermedia).” The digitizing of 

media has freed it from its traditional linear storage confines and the digital designer can freely 

mix content: “No longer embedded within particular texts and films, these organizational 

strategies are now free floating in our culture, available for use in new contexts (82-83). 

      

Not only does software participate in the electronic reading process, it can influence how 

information is or is not retained. This is not the case with print, which has an established set of 

reading conventions that have been in place for over five centuries. As Bringhurst (2005) 

observes, the software processes employed in the creation of the printed page are under the 

control of the creator despite the increase in technical capacity of the software: “I have still been 

obliged at times to subvert the software forcing it to do things that its makers did not foresee, or 

things they foresee and expressly excluded (365).” Online, HTML software controls the text and 

how it is displayed which strips out important typographic conventions that are critical to reading 

and retaining the printed word.  

 

Observing and measuring the online reading process 

Eye-tracking technology has been used by researchers to observe and record how a reader 

engages with a print document, a newspaper, book or magazine or website. In this way, 

eye movement studies show that readers collect information only during the span of a fixation, 

which is the point where word recognition takes place. The information gathered is used to 
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identify the length of upcoming words and to identify the best location for the next fixation point, 

allowing for the measurement of two reading operations, how the reader seeks out information by 

navigating the document or screen and the time it takes to retrieve it.   

     Using eye-tracking technology, Nielson and Pernice (2010) conducted a study on the 

interaction between readers and newspaper and consumer websites. When the eye is resting on a 

screen element it is termed a fixation. The eye’s rapid movements from one fixation to others on 

the screen are termed saccades. The researchers observed that when this rapid movement that 

lasts between one-hundredth to one-tenth of a second occurs, the optical image of the retina blurs 

so much that the reader is effectively blind during a saccade. The reader does not actually see 

what the eye is moving across. They see and record only during fixations, while the eye is holding 

still, they concluded. Nielson and Pernice employed slow motion replays to document their 

observations and built heat maps as a visualizing technique for eye-track studies. They created 

gaze plots to show a user’s visit to a webpage plotting each fixation. The larger the dot, the longer 

the fixation, and the lines between the dots represented saccades. This implies that the way 

readers look at any given artifact, such as a webpage, is determined by what they are trying to do 

with it. The task the user has chosen or has been asked to do, determines their actions. 

     Other studies on the subject of the effects of the computer screen on the cognitive processes of 

reading decoding and comprehending text messages have measured reader response to print, 

computer screen and tablet fixations. Zambarbieri and Carniglia (2012) conducted a study that 

analyzed the comparative eye movements during silent reading of the printed book, a computer 

screen, an iPad tablet and a Kindle eReader. Using a video camera and eye-tracking devices the 

authors measured fixations, where the eye observes information and the mind records it and 

regressions, where the eye returns to previously read text to re-examine it. 

     The results focused on two aspects of reading behavior, the mean duration of fixations and 

regressions and percentage of regressions with respect to the number of progressive fixations. As 

the authors note, since vision is suppressed during saccade execution, it is only during fixations 
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that the central nervous system can elaborate visual information. “Thus fixation duration is a well 

established indicator of the difficulty of perceptual and/or cognitive processing in reading (394).” 

Zambarbieri and Carniglia found that there were significant fixation differences between the PC 

and the iPad and the PC and the Kindle eReader. When measured, the reading process on the PC 

was longer than the other devices. However mean fixations for the iPad, and Kindle were no 

different than those of the printed book. This is consistent with my study’s research although in 

my case the PC and tablet measured equally. 

 

The content, structure and framing of news 

As Nord states above, readers bring to the task of reading a repertoire of interpretive strategies of 

response which in turn sheds light on their concept of what a newspaper should be, in particular, 

its content. Grabber (1998) in examining cognitive processing concludes that schematic 

information techniques, gathering and assessing information are critical in parsing the vast 

amounts of text that the reader is confronted with. How news is written, structured and presented 

in one medium might not be appropriate for another. For example the inverted pyramid style of 

newspaper writing that pushes the salient points of a story to the first few paragraphs was adopted 

to allow editors to fit the news into the page by editing out less important information from the 

end of the story. Neuman, Just and Crigler (1992) note that the compact, simplified requirements 

of television broadcasting allow for early framing of topics in a news story.  

     The online reading experience where space is unlimited and content fluid has resulted in 

reader confusion and apprehension. This was a constant theme in my study focus group 

discussions. Authors whose texts in print are secure now face the prospect of their words being 

destabilized because of the fluid nature of the Internet. Because the conventions are still in flux, 

Heim (1997) states that making text flexible gives additional written commentary and responses 

to texts the same credibility as the author’s. The study group participants noted that this created 

uncertainty and fostered a distrust of the accuracy of most website content. 
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     In measuring the processing of news from multiple sources, Grabber (1988) identifies three 

elements that require investigation. The first is the actual brain functions involved in processing 

information. The second is the body of accumulated information that provides the respondents 

with raw materials for information integration. The third essential feature in research design is a 

suitable theory. Preliminary hypothesis testing she notes, points to schema theory, as the most 

appropriate approach. 

     The most important element in any research design, Grabber states, is the theoretical 

perspectives from which the data are collected and processed. Schemata, she concludes; 

determine what information will be noticed, processed and stored so that it becomes available for 

retrieval from memory; help individuals organize and evaluate new information so that it can be 

fitted into their established perceptions and this makes it unnecessary to construct new concepts 

whenever unfamiliar information is presented; make it possible for people to go beyond the 

immediate information presented to them and fill in missing information, which permits them to 

make sense of incomplete information. Schemata also help people solve problems because they 

contain information about likely scenarios and ways to cope with them. This makes an important 

element in deciding whether to act and how to act. 

     Cognitive processing Grabber states: “Does follow patterns that are best explained in terms of 

schemata theory. In the realm of news, readers must cope with the flood tide of information 

through a manageable, limited array of schemata that are simple and sparse in basic dimensions 

as well as with the number of themes included in the dimensions (245).” A cognitive map, she 

concludes, is a specific way of representing a person’s assertions about some limited domain, 

such as a policy problem. It is designed to capture the structure of the person’s causal assertions 

and to generate the consequences that follow from this structure. 

     The traditional news media have specific ways of shaping the news for their medium that 

organize and simplify the flow of information to the consumer. In other words they make it 

manageable.  Neuman, Just and Crigler (1992) carefully monitored the news over a three-year 
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period and used detailed, extensive interviews to measure the 47 participants’ sense of the content 

and its presentation and knowledge gained. The media were The Boston Globe, Time, Newsweek, 

U.S. News and World Report, CBS Evening News and ABC World News Tonight. They found that 

television’s tendency to frame the early aspects of a story, appeals to the viewers’ emotions and 

simplifies complex concepts. News magazines frame less, but provide an understanding of 

problems outlined in the early stage of a story. Newspapers, with their inverted pyramid writing, 

emphasize facts early, according to importance. This, the researchers concluded, tends to make 

them feel too complex for some audiences.  

     Audiences for print and television, for instance, have different and distinct expectations for 

each medium and how it shapes the news. The researchers’ findings contradicted the media’s own 

understanding of their role in writing for print and television.  International politics and 

technically complex debates around complex missile defense systems were more successfully 

communicated through television with newspapers doing least well and magazines falling in 

between. Local news content on AIDS and drugs, human-interest stories thought more suitable 

for television fared better in print. Perceived media bias that television over-simplified news was 

dispelled, although the research showed that people with poor cognitive skills relied more on 

television news. Those with high cognitive skills were very motivated and scored higher with all 

three media and learned as a group, the most from television as well as print. It was noted that 

television with its reinforcing visuals and animated graphics gave the audiences contextual 

information that print did not (131-132). 

     When information moves to a new medium, from print to television or from television to the 

computer, the user interface also changes. Watters, Sheppard, Chaisson and Manchester (2004) 

investigated two designs for electronic news presentation. One was a document based window 

text only display, while the other, a broadsheet newspaper presentation, allowed the viewer to 

skim through the content of headlines and photographs and select news stories. This screen-based 

design relied on newspaper print conventions for presentation for both photographic and headline 
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display. The goal of the study was to achieve reader satisfaction in “reading the news”, whether 

that was in an electronic newspaper environment or a shallow hierarchy of pick and read text 

window presentations. Research conducted at Dalhousie University explored these two distinctly 

different metaphors for presenting electronic news. Walters, Sheppard, Chaisson and Manchester 

noted that this did not allow for a true random sample, but rather a sample where students, 

academics and university support staff were participants.  

     The research results showed an overwhelming preference for the newspaper metaphor. This 

was consistent across all age and education levels. Walters, Sheppard, Chaisson and Manchester 

concluded that the subjects in the study were in favour of a broadsheet presentation of the 

electronic news.  

     Marshall (2004) reported in a field study conducted on behalf of The New York Times, on an 

RSS-driven, template-based reader. The Times News Reader (TNR) was a hybrid application that 

tested newspaper readers and their adaptability to different types of on-line reading. Subscribers 

to the newspaper were asked to evaluate the TNR experience in a journal. The data gathered 

measured the newspaper like qualities of the TNR to understand if this hybrid was sufficiently 

“paper like” to draw readers away from the print version. The TNR, an application, was 

synchronized to download and be as timely as the delivery of the print version. It was updated 

periodically throughout the day. 

    As Marshall noted, the advantage of the TNR was that it presented an electronic book version 

of the newspaper. It was a paperless newspaper designed for on-screen reading. Navigation 

employed both tactile print simulations of page turning and movement and drop down menu 

conventions of the Internet. Marshall recorded the skimming and scanning reading practices and 

concluded that a modified presentation of news content while maintaining reading in depth 

functionality was needed.  

     The research from this field study, which included both participant, and researcher journals, 

interviews and focus groups, found that the loyal readers were still unwilling to part with the print 
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based newspaper. Readers also preferred the Times website’s constant streaming of breaking 

news, something they could check on if a particular news story interested them. Marshall 

concluded that the TNR was both less flexible than the printed and not as timely as the website. 

My study participants in focus group interviews concluded that Internet content always requires 

confirmation from other sources as to its accuracy unless it is a trusted publication. For 

researching facts print is the preferred source, for confirming Internet news it is mainstream 

broadcast media websites like the BBC, CBC and CNN. 

     McLuhan (1964) developed the concept of a new medium, television, displacing and 

eventually making obsolete the old medium, print. Nosssek and Adoni (2001) set up a study to 

test this hypothesis in Israel, a western society with a large reading public which is also inundated 

with a multi-channel news media environment. They used empirical data collected in different 

points in time between 1970 and 2001. The data was collected by several studies using telephone 

and face-to-face interviews. The sampling was across all levels of Israeli society. A model was 

created based on three theoretical approaches that described the possible interactions between the 

media. The interaction between any two media, print and television, arises from their varying 

functional equivalence. Where functional equivalence exists they hypothesized, one medium 

might make the other obsolete. What the Nosssek and Adoni research revealed was that there was 

a pattern of co-existence and interchangeability between media and that culturally and socially, 

print had a significant and persistent presence. This was measured and confirmed across all age 

groups and genders.  

     Nearly all of the research sample groups regularly viewed television and listened to the radio. 

Nosssek and Adoni concluded that books and newspapers connect people with similar interests 

and revealed a strong interest in sharing and discussing information. The displacement of print by 

television and the Internet they state; 

Is inapplicable in the dynamic relationships in a multi-channel media environment… The 

new technologies, the PC and Internet will not lead to the disappearance of print media. 
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The unique functions of reading in fulfilling psycho-social needs and consequently the 

low functional interchangeability or reading with other media may explain the persistence 

of book reading as a cultural behavior and the scale of the reading public in Western 

democracies (107-108).  

 

This study, conducted over a period of thirty-one years, examined the impact on the supremacy of 

print with the emergence of electronic mass media in the form of television. Nosssek and Adoni 

also observed the later introduction of the personal computer and the Internet, which together 

impacted an already complex multi-faceted media environment. The tenacity of the printed word 

in an era of instant communications would suggest that it has built an enduring trust with its 

readership. The study group confirmed this phenomenon of trust of the printed word and its 

perceived accuracy. They state that they always go to a print source to check the accuracy of Web 

content.  

    Marshall (2010) in a qualitative study observed and interviewed committed magazine readers to 

compare print to e-Book readers. This study was designed to test the hypothesis that committed 

print readers could be convinced to migrate to e-Books.  Close observation via videotaping 

sessions where the individuals normally read was also used to detect detailed reading patterns. 

Marshall noted that books and magazines have simple and intuitive navigational aids. The cover 

art and use of cover lines introduce the content. The contents page sets up the navigation, and 

with page numbers, allows the reader to flip through a work quickly for orientation. In this way 

she concluded, print offers a reader clues about where he or she is. Although it tries to replicate 

the print experience the e-Book has no capacity to fulfill these simple navigational functions.  

In contrast to the Internet experience where the medium is used to expand on or alter traditional 

reading patterns, the e-Book attempts unsuccessfully to convert a computer into a printed book. 

The study group stated that they found e-Readers awkward, with bright screens that did not 

respond to different reading and lighting conditions. 
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     Marshall points out that skipping an article by turning its pages quickly has a different overall 

effect than skipping to the next article using a link. Close observation of the three readers with 

videotapes revealed some other general patterns: the overwhelming majority of navigation acts 

were forward page turns; when people read print publications, they used a variety of lightweight 

navigational techniques to manage their attention. Marshall observed that readers rely on the 

serendipitous encounter to expose them to material they might otherwise skip if they relied on 

metadata, such as titles and authors alone. My study participants used words like “skim” and 

“glance” to describe how they read electronic texts. In general they characterized on-screen 

reading this way to contrast it with how they read print materials, which they described as more 

in-depth. The study group also described the online experience as “skimming,” not reading, a 

place to search for information then leave. While they also initially skimmed print they returned 

to read in depth. Print readers read closer than when online; there is more interaction with the 

page, especially the newspaper, one study participant stated.  

     Marshall concludes that until the computer screen has the tactile look and feel of paper the 

media will exist as two solitudes. 

     Corio (2011) conducted a study predicting reading comprehension on the Internet  

to test and measure information about teacher directed on-line reading for students. 

The study was framed around a model of four literacy components, locating, evaluating, 

synthesizing, and communicating. The study, however, took a narrow view of synthesis and 

communication. Corio notes that the study synthesis was limited to a reader’s ability to compare, 

contrast, and integrate information across three particular web pages with paragraphs of similar 

factual print on the same topic. Students were not asked, for instance, to synthesize information 

across multiple media formats or across online locations that presented distinctly different 

perspectives on one or more topics. So the study had a very narrow focus. Similarly, students 

were asked to communicate their answers using an online quiz interface The patterns emerging 

from this study only hint at the complexity likely to be found in future studies that examine how 
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readers negotiate broader conceptions of all the dimensions of a new literacy perspective. One of 

the findings from this study suggests that print reading comprehension can inform, but not 

complete, our understanding of online reading comprehension. 

     Corio concluded that in essence therefore, these findings might serve to cautiously validate the 

notion that reading skills and strategies beyond those measured by traditional reading assessments 

are required to read proficiently on the Internet: “As we seek to more precisely define the new 

literacies of online reading comprehension, consideration should be given to how best to build on 

and expand traditional conceptions of print reading comprehension in ways that help us truly 

appreciate the complexities of those aspects of Internet reading that appear to be uniquely new 

and different (367-372).” In my study, the participants stated that they relied on print reading 

skills to scan websites for relevant information. This linear process of information gathering has 

been adapted by them to cope with the challenges of online reading. Growing up with print then 

transferring to a hybrid of online and print reading and research is for someone in their mid-

twenties, possible. But the group was concerned that those younger readers who “did not grow up 

with print that we did,” would not develop the print reading skills they had and would therefore 

be disadvantaged. 

     Connell, Bayliss, Farmer (2012) studied the effects of e-Book Readers and tablet computers on 

reading comprehension in an academic setting. The research question asked whether text 

presentation on computer tablets affected reading comprehension when compared to the same 

texts in printed form. iPad and Kindle readers were the devices used in the study and the 

researchers noted that the iPad’s note-taking feature increased its functionality for academic 

reading. 

     The study’s findings were that the text presentation on the electronic devices did not affect 

reading comprehension but that those reading from the tablets read slightly but significantly more 

slowly than those reading print. Reading time was affected by the device but longer reading times 

were not reflected in participant perceptions of task difficulty or device usability.  The researchers 
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noted that despite these encouraging results, there could be some reluctance among students to 

adopt e-Book readers and tablets for academic reading. These devices require more time to use 

than the paper medium. Connell, Bayliss, Farmer noted that this is consistent with earlier 

qualitative studies in which participants indicated that they found the e-Book reader more 

appropriate for fiction that is meant to be read linearly rather than non-fiction (academic texts) 

which may require the reader to repeatedly seek specific information in the text. 

     Coiro (2003) examined the skills and abilities needed to interact with text on the Internet by 

exploring the answers to four questions: Is the comprehension process different on the Internet? If 

so, what new thought processes are required beyond those needed to comprehend conventional 

print? Are these processes extensions of traditional comprehension skills, or do Web-based 

learning environments demand fundamentally different skills? And if comprehension is different 

on the Internet, what implications do these differences have for comprehension instruction, 

assessment and professional development? Corio notes that: “If new literacies are necessary to 

navigate the hyperlinks skillfully in ways that enhance comprehension, a reader must understand 

the advantages and disadvantages associated with having ultimate control of the direction in 

which text progresses and use inferential reasoning skills and context clues to discern one type of 

hyperlink from another (463).”  

     Corio states that in addition to the hypertext and hypermedia features, Web-based text 

environments are, by their very nature, interactive. Readers are invited to co-author online texts as 

they navigate various paths and construct a personal adaptation of the information. Conventional 

texts, she notes, present information shaped by the author, and readers have little choice but to 

follow the author's intended plot or expository structure; they cannot interject, search the text 

instantly, or re-author. Readers can choose to flip through the pages of a conventional text in a 

different order; however most are designed to be read in a linear fashion, and (with the exception 

of annotation), their features are not malleable. 
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     New comprehension processes are therefore required for these electronic text environments. 

Corio elaborates: “With traditional texts, pre-reading thought processes focus on questions such 

as the following: What will happen next? What do I know about this topic? What is the author's 

purpose? What do I expect to learn from this text? Within interactive Web-based environments, 

however, proficient readers also need to plan answers to questions like these: How should I 

navigate this information? How can I expect to interact with this environment? What is my role or 

task in this activity? How can I add to this body of knowledge? (463)”  

 Corio concludes that electronic tools demand new literacies such as manipulating electronic 

databases, using multiple search engines, and navigating hierarchical subject guides. Like new 

media literacy skills, new search techniques are vital skills for us to teach as we strive to develop 

proficient readers in the future.  

     As is discussed below, it was the interaction between the reader and the interactive Web 

environments that frustrated the study group. Returning to a print source where the author’s 

information is “fixed” and where the conventions and interpretive strategies are well established 

and its presentation carefully organized inspired trust. “Books are crafted but online is ubiquitous, 

online is anarchy and everyone is free to publish,” stated one participant. They see the Web as 

fluid, difficult to navigate and interact with. Scrolling through long unstable texts that may have 

been re-authored, or be deleted in the future is not an activity they enjoy. Unless the information 

comes from a recognized trusted source it is discounted. So the question of engaging with the 

Web to the study group is dependent on the quality of the information and its source. 

   The RAND Reading Study Group, (2002) states that:  “The consequences of reading are also 

considered part of the reading activity and can include the knowledge that a reader has gained, the 

applications that a reader makes, and the level of engagement that a reader maintains while 

involved with a text. Web-based learning environments can foster opportunities for more diverse 

knowledge gains, more personal applications, and higher levels of engagement (19-20).”  
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   The RAND Reading Study Group in discussing the direction that reading research in 

comprehension is likely to take over the next two decades also recognize that: “We live in a 

society that is experiencing an explosion of alternative texts…electronic texts that incorporate 

hyperlinks and hypermedia introduce some complications in defining comprehension because 

they require skills and abilities beyond those required for the comprehension of conventional, 

linear print (xv).” 

   The RAND Reading Study Group defined reading comprehension as the process of 

simultaneously extracting and constructing meaning through interaction and involvement with 

written language. They proposed a developmental heuristic of reading comprehension that 

includes three elements: The reader who is doing the comprehending, the text that is to be 

comprehended and the activity in which comprehension is embedded. They conclude that these 

three elements occur within the socio-cultural context of the reader's classroom, home, and 

neighborhood, and they help a reader to interpret information and create personal meaning; it’s 

fundamentally a cultural process. Processing text involves, beyond decoding, a higher-level 

linguistic and semantic processing and monitoring. This would include skimming, to get the gist 

of text and studying reading texts with the intent of retaining the information for a period of time. 

     d'Haenens, Jankowski and Heuvelman (2004), in a study of news in on-line and print 

newspapers and the differences in reader consumption and retention posed the following 

questions: A; Is reading behavior different when reading the print version of a newspaper as 

compared to reading the online version of the same newspaper. And B; Are readers of the print 

version of a newspaper able to recall more news events than readers of the online version of the 

same newspaper. 

     Two Dutch newspapers were selected for this study: the national newspaper de Telegraaf, 

and the regional newspaper de Gelderlander. Both newspapers have online versions with 

comparatively the same amount of news as their respective print versions. In terms of internal 

validity, two groups of students were randomly assigned to either the print or on-line version. 
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Both experimental groups were treated identically, except for exposure to the print or online 

newspaper version. Students were recruited from two universities in the Netherlands to 

participate in the experiment. 

     There is evidence that reader behavior is different when reading a print or online newspaper 

version the researchers noted. The extent to which stories are read – completely, partially, by title 

only, varied for both newspapers in the print and on-line versions (380-381).  

Looking at the findings as a whole however, no consistent pattern is evident regarding how  

readers respond to the respective online and print versions. Similarly, recall of news differed 

between the two newspapers and between the on-line and print versions, but these differences fail 

to suggest a clear pattern in ability to recall news.   

     It appears that the manner in which readers consume and recall news by online and print 

newspapers is more complex and varied than is reflected by this study, d'Haenens, Jankowski and 

Heuvelman conclude. The researchers note that despite numerous investigations, to date, 

evidence has not been found supporting tendencies suggested in studies by Tewksbury and 

Althaus, (2000) that online readers may consume and retain news differently from the readers of 

print versions of the newspapers. Whether this result is a product of the limitations of their 

experiment, or whether it is a general apprehension regarding the arrival of on-line newspapers 

remains unclear, they state. d'Haenens, Jankowski and Heuvelman conclude that these 

findings support the call for continued systematic research on the subject of on-line news 

services, and particularly of the way in which readers of traditional print newspapers adapt their 

habits to an Internet-delivered news environment. The researchers did not indicate whether the 

online versions of the newspapers had the same typographic hierarchy as the print nor did they 

discuss the layout of the print and online editions, both of which would affect outcomes. This was 

an aspect of my study where the print and online versions of stories having exactly the same 

content typographic hierarchy, gave an accurate measurement of retention. Their questionnaire 

gathering processes were administered two weeks after the final readings, which would affect 
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retention outcomes.   

    Tewksbury and Althaus, (2000) note that the way news sources on the Web use visuals, 

graphics and inter-connectivity techniques may encourage readers to process on-line stories 

differently from how they process traditional newspaper articles. Also: “The lessening of editorial 

control over story presentation and hierarchy, a function that print editors exercise over story 

prominence and placement means that on-line services have tended to provide far less direction to 

their readers regarding what deserves attention. As a consequence on-line newspaper providers 

may provide a readership that is more poorly informed than readers of traditional newspapers 

about the core events that shape public life (463).”  

    Tewksbury and Althaus state that the cues print newspapers typically give readers regarding a 

story’s importance are both reduced and re-organized when the paper goes on-line. “Article 

lengths and headline size cues are eliminated or muted in most on-line newspapers…only when 

they (the reader) click on the story do the additional cues become visible (465).” They further 

state: “Not only may story selection differ between these groups (on-line and print), it may be one 

group, (print) is more cognitively engaged with the news and recall more details about the stories 

they have read (465-466).”  

    Tewksbury and Althaus, (2000) in subsequent research on print and on-line versions of The 

New York Times noted that print readers had a better recall of events than the readers exposed to 

the on-line version who: “Were less likely to recall details about public affairs (472-473).” 

     In my study, the participants were more engaged with the print versions of the publications, in 

particular, the newspaper where the full-page view gave them a sense of the complete reading 

process. Online reading with its narrow horizontal window that required scrolling down to read 

was frustrating. It did not however affect reading outcomes. As Tewksbury and Althaus state 

above, the print design cues critical to the reader’s understanding of the importance of a news 

story are reduced and reorganized in the online newspaper. This they conclude affects recall 

outcomes. The publications in my study retained the typography and story hierarchy of their print 
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editions online. Recall outcomes were exactly the same in both. 

     As both Bolter (2003) and Dillon (2008) have emphasized not only do the cognitive processes 

required to read online differ from print but also the attempts by researchers to observe and 

measure this phenomenon have mostly failed. The limited tasks measured and the lack of 

consistency in the framework employed have rendered the data collected flawed and of little use 

for future research. More recent studies by Connell, Bayliss, Farmer (2012) and Zambarbieri and 

Carniglia (2012) have however made headway in this area. Their findings are similar to mine in 

that the PC, e-Book readers and tablets did not adversely affect the reading process. 

 

Review 

Lupton (2010) and Manovich (2012) place a significant emphasis on the role of software in 

determining what is being presented to the reader and how. But most of the studies that I have 

researched do not address this pervasive aspect of the online reading process. As Martin (2011) 

observes the human mind uses contextual retrieval processes but the computer in response 

retrieves information from databases based on pointers and probabilities. It makes calculated 

guesses as to what information we need.  Neuman, Just and Crigler (1992) documented how news 

is specifically framed by writers and editors for television and print media, but there is little 

evidence in research to date that indicates a similar approach to online media and the use of 

database technology to correctly influence selection and presentation of content. Manovich 

(2012) states that when content is digitized it is free to be repurposed. Digitization of analogue 

content creates new media, new content that is coded and added to databases for online 

distribution. This would validate McLuhan’s (1964) hypothesis that the content of new media is 

the old medium. 

     Heim (1997) notes that to McLuhan, a culture that is organized electronically has shed the 

linear, individual mentality of print culture. McLuhan also agrees with Heidegger’s (1957) 

assertion that when a technology touches our language it has a profound influence on society. 
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However, shedding print protocols and embracing electronic communications can have 

unforeseen consequences. The linear print mentality of reading, as the study participants noted is 

a central coping strategy in retrieving information online. The Internet is having a profound 

influence on society that to the study participants is a negative one. The fixity of print and its 

relatively stable linear structure is being replaced by the fluidity of electronic text, which is 

difficult to navigate, unstable, and unreliable. 

      Marchionini (2010) states that the issues around advanced technology require an examination 

of information processing and comprehension, which would provide greater understanding of 

how electronic texts should be designed for reading if conducted without the influence of the 

media and its software that carries the message. Dillon (2008) promotes paper as the perfect 

information carrier because the cultural protocols around print reading have been well established 

and criticizes the flawed inexact, electronic reading process. He points to numerous studies on the 

reading process that provide no guide to solving this dilemma; these studies fixate on small 

details of reading and fail to advance knowledge. Marchionini and Dillon agree that reading can 

be observed, and it has been for over a hundred years. But academic research on measuring 

reading to date has often been of little use when approaching the design of electronic texts. 

However, eye-track technology has been successfully used in research to observe and track reader 

response to the presentation of online texts. 

     Stanford/Poynter (2008) in an eye-track study concluded that the design conventions of print 

did not necessarily transfer to the new medium of the Web. Nielson and Pernice (2010) used eye-

track technology to track saccadic eye movements in studying how people navigate websites. The 

technology was also used by Zambarbieri and Carniglia (2012) in their study that analyzed the 

comparative eye movements for printed books, computer screens, tablets, and eReaders. They 

measured fixations and regressions to assess the time taken to read print and the electronic 

devices. Nielson and Pernice (2010) have with eye-track technology, documented how readers 

engage with websites as they search for information. Their findings are similar to 
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Stanford/Poynter, the readers employ selective attention by editing out and disregarding non-

essential information or visual cues. Only what is considered as essential information is retained. 

     Current research has indicated that when tracking eye movements in both print and online it is 

possible to observe and predict how a reader engages with a page and begins the process of 

extracting relevant information. Zambarbieri and Carniglia’s study points to the measurement of 

fixations, saccades and regressions as perhaps a way of measuring reading on various devices 

using scientific methods. It cannot however determine how the mind selects, stores and processes 

information. 

     Corio’s (2011) study of junior grade students’ online reading concluded that print reading 

comprehension can aid but not complete the understanding of online reading comprehension. 

Skills beyond these of print reading will be required for reading proficiency on the Internet. In an 

earlier study on the new skills that the Internet reading process of online hypertexts needs, Corio 

(2003) states that online reading requires new forms of literacy. The linear processes of print are 

not malleable, they are fixed, where the flexible electronic texts inside a Web based environment 

require new navigational skills, new search techniques, and new protocols. The RAND (2002) 

study also points to the need for processing and decoding techniques beyond the current linear 

skills that provide us with comprehension of printed texts.  

     In examining print comprehension and retention, Grabber (1988) examines a reader’s 

cognitive processing in terms of schemata, which determines what information is processed and 

stored to be available to be retrieved from memory. Hatt (1976) concludes that a reader’s 

simultaneous decoding allows her to read more quickly, editing out redundancy, turning reading 

into a process of a rapid series of guesses, which allows for tentative information processing.  

     Studies have investigated ways of transferring the tactile familiar reading process of print to 

the Web. Watters, Sheppard, Chaisson and Manchester (2004) measured reader response to two 

presentations of news, one a shallow window text only display and a second a broadsheet that 

relied on the print conventions of a hierarchal typographic structure. The second presentation was 
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overwhelmingly preferred which confirms that readers need guidance in helping them set 

priorities when engaging with electronic content.  

     In her field study, Marshall (2004) tested a template-based reader, an electronic newspaper 

version of The New York Times. Efforts were made to emulate the print experience with page 

turning and movements similar to print that encouraged scanning. The test group did not find the 

device particularly useful, preferring the newspaper’s print edition for reading and The New York 

Times website for breaking news. When asked what prompted them to check a story online, my 

study group said they responded to Twitter and Facebook prompts from friends. They then 

checked the news online before confirming its accuracy with what they considered a more 

reliable source, a major news agency. In a second study, Marshall (2010) observed reader 

interaction in print and online. The readers skimmed and glanced at the online content in contrast 

to the more engaging and in-depth print reading experience. In a similar way my study group said 

that they read print more carefully while skimming through electronic texts to extract relevant 

information. They do not appear to engage with the author through the text online as they do in 

print. Nossek and Adoni (2001) have concluded that despite the emergence of an electronic mass 

media, the endurance of print is based on well-established protocols that resonated with its 

readers.  

     The d'Haenens, Jankowski and Heuvelman (2004) study attempted to measure the differences, 

if any between online and print presentations of two newspapers. While the print and online 

reading in both newspapers varied, the researchers were unable to detect a clear pattern. The 

consumption and retention of news was more complex than the research methods employed to 

measure the process was their conclusion. However, Tewksbury and Althaus (2000) did confirm 

that print readers had better recall than online readers of the same stories. But it was the transfer 

to the online editions, which stripped out the editorial typographic nuances that prioritized the 

content that was the issue.  

     My study group found the default HTML coding of online texts to be bland and when 
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reformatted it created a form of typographic mayhem. Scrolling through a dense mass of 

electronic text is tedious and discourages reading online. The Internet they conclude is no place to 

digest information or absorb long articles. They are impatient when they encounter long online 

material. One paragraph is all they would commit to read. It would appear that the visual 

typographic cues developed over five centuries that guide the reading process are too important to 

be lost, to be stripped out and replaced by hypertext and hot links. It has also been assumed that 

the Web and its ability to publish endless amounts of text, enriches the reading process by 

providing additional background information. My study results suggest otherwise; less 

information is considered more than sufficient.  

     Newspaper writing has to be concise; it has to compress complex information into a finite 

amount of space. Magazines, especially newsmagazines, while they have more available writing 

space, require the same discipline. Broadcasting and television in particular has mastered the 

news sound bite. As Neuman, Just and Crigler (1992) have observed, television simplifies and 

presents complex information in a way that allows any audience to understand. The creators of 

print media measured in my study understand their readerships and write accordingly. They are 

also aware of the fact that readers expect content to be carefully organized, that the presentation 

has been thought through in advance. As one of my participants remarked, while holding up The 

Guardian newspaper, someone (an editor) has made the correct decision – it is more “official,” 

and the words are of a “higher quality.”  

 

The question of “fixity.”   

Over the span of five hundred years the printed page has achieved familiarity, it is trusted, 

authoritative and its content is considered accurate. After reviewing the writings of Eisenstein 

(1979), Johns (1998), Sher (2006), Hesse (1996) and Pettegree (2010), I have concluded that 

printing in the form of a sustainable publishing environment with a solid financial business 

model, copyright protection and the conventions governing reading was in place in the major 
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centres of learning and commerce throughout continental Europe by the late sixteenth century. 

Print had achieved “fixity.” The sheer scale of the financial commitment and time required to 

make and sell books served as a deterrent to those who might try to find ways to profit quickly 

from the new technology. Many tried but the failure rate was very high. 

     My research will focus on the editorial design and print reading processes in which I am 

particularly well versed. I have redesigned 13 daily newspapers in North America and I have 

introduced design structures that allow the modern print reader to quickly access and absorb 

information on the page. This is also a feature of my magazine work. In my teaching at OCAD 

University I explore the range of possibilities in the transfer of this knowledge to emerging 

technologies on the Internet, eReaders and hand held devices. 

 

Design and the online reading process 

Pettegree (2010) observes that when Gutenberg created the first printed book his inspiration was 

the illuminated manuscript. He used the technology of the future to replicate what had existed 

since the introduction of the codex. The book did not emerge as a fully formed, compact and 

portable information source until Aldus used the existing technology to create the first roman 

typeface. This allowed large amounts of information to be efficiently stored in a small space, a 

precursor to the electronic storage devices we use today. The migration of texts from the printed 

page to the Web has followed a similar pattern. Editors and designers, well versed in the 

conventions of print communication, have transferred those protocols to the reading process 

online. 

     With the design of the online newspaper, the banner advertisement dominates the top of the 

page. This is followed by the newspaper’s title-piece, its brand. News elements are clustered 

below, sometimes orderly, sometimes not, in an attempt to generate interest “above the fold,” the 

area at the top of the newspaper that in the era of the broadsheet, was the reader’s first view of the 

news. In online design this view is what is displayed before the reader scrolls down through the 
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content. As is the case in newspapers, a photograph that is part of the lead story is the largest 

editorial element, the focal point of the news. When as in print, a lead news photograph is 

unavailable or not considered visually appealing, a stand-alone photograph that directs the reader 

to an inside story, one that does not merit a page one placement, is used. Unlike the modern 

newspaper that restricts the placement of advertising on page one to a page top or bottom banner, 

the online presentation of news is accompanied by a cluster of small advertisements that cling like 

limpet mines to the text.  

     This is the environment that the modern online reader is presented with. As Bolter (2003) 

observes, computer text and graphics move or change according to their own logic and time; 

hypertext and photographs change their appearance when the cursor moves over them, prompting 

readers for a response. This begins a navigation through the news or to other resources within the 

newspaper’s databases or to other external sources. The study participants found scrolling down 

through the text a distraction and intrusion, an impediment to their reading and newsgathering. As 

the Stanford/Poynter (2008) study has measured, the online newspaper reader ignores all of the 

editorial and advertising visual clues and initially goes directly to the top left corner of a Web 

page to begin reading. Web users employ a process of selective disregard when engaging with an 

online interface and go directly to the place where they expect to find the information they 

require. This was a coping strategy of my study group, a new form of active reading in early 

development. 

     Newspapers and magazines have large diverse audiences with conflicting needs when 

accessing news, comprehending it and retaining pertinent information. Neuman, Just and Crigler, 

(1992) found that the media’s perception of how news should be framed for newspapers, 

magazines and television, was not always accurate, for example the misconception that television 

was not the appropriate medium for complex issues. They discovered that television framed 

complex subjects more effectively than print. The online reader requires a degree of technological 

proficiency to navigate a newspaper or magazine website. While this does not need advanced 
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computer skills, the tasks that are required in some part determine the look of a website. The 

simpler and more intuitive the presentation, the more it draws on established protocols, the easier 

the reading experience becomes. 

     The London Guardian, first published in 1821, was one of the first newspapers to use data in a 

visual form, in tables, as a service to its readers. The Guardian is a respected source of news in 

Britain and through its website, the English speaking world. It has been recently redesigned from 

a broadsheet into a format termed Berliner, a longer version of the tabloid format based on the 

German newspaper of that name. Its design is simple, modular and easy to access. Its website 

which follows the design and layout of the newspaper is an orderly and accessible online news 

source. Under the newspaper’s nameplate a list of the content sections is displayed. Below that is 

a news feature that links to breaking news stories as they develop. The content of the sections, 

news business, sports, politics etc., is divided vertically into two parts, current news and events 

and an index of the complete newspaper. A column on the far right consists of small 

advertisements and promotions and a text index of the newspaper’s additional content.  

     The design is busy but neither cluttered nor complex. It acknowledges that the most important 

spot on the screen is the top left corner where the lead news story with its typographic hierarchy 

of headline, sub-headline, byline and story index sits. The typographic treatment gives the reader 

cues as to the importance of a story in the same way as the print edition. As Tewksbury and 

Althaus (2000) have noted, the typographic cues of print newspapers, create a more cognitively 

engaged reader who recalls more details of stories they have read. The Guardian has successfully 

transferred this process to the Web. Hyperlinks to other content inside the newspaper and to other 

sources are infrequently used, which encourages the reader to remain focused on the story without 

wandering to other ancillary background materials. 

     The newspaper publishes the exact same story content on its website and in print editions. On 

the Euro Vegas news story that was used in the study the photograph was the same in both media. 

The arts item on Henri Matisse in the print edition had one of his later paintings and two small 
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paintings of other exhibits the Tate gallery was planning for 2014. The layout of the website 

edition replaced these with a photograph of the artist at work. The space constraints of computer 

screen could not accommodate a large vertical painting that would prevent text appearing 

onscreen, above the fold. A Guardian monitored and edited reader comments section runs at the 

bottom of every major story. Registration is required to participate in this dialogue. 

      The Economist is a London based newsmagazine with a North American edition that in 

addition to publishing European news adds a US perspective. The magazine’s design is simple 

with small photographs, informational graphics and charts supporting the text that dominates the 

page. Its website’s homepage has a large photograph of the cover story, which is accompanied by 

a set of cover-lines that sell the most important stories in that week’s edition. In a similar way to 

The Guardian the top left column is reserved for news stories, breaking news, and updates of the 

magazine’s print edition. The centre column is the content of the current issue with a typographic 

hierarchy modeled on the print edition. The column on the right hand side consists of 

advertisements, promotions and blog postings. 

     The inside website pages follow a simple design, a banner advertisement with The 

Economist’s title-piece and a set of links to sections below. A single, wide column of text is 

supported by single photograph. Near the end of articles an inset sidebar links the reader to 

related previously published articles on the same subject. The advertising and promotions are 

similar in structure to the homepage. Of the stories tested in the study, in the print edition, one 

story on fast food had a photograph and chart.  The other story on HIV and AIDS had no art 

content. In the web edition the photograph and chart were used on the fast food story but no art 

was added to the HIV/Aids article. It must be concluded that the magazine’s editors did not feel 

that it was necessary to add a visual image or chart, relying on the strength of the writing to 

engage the reader. The story content was the same in print and online. 

     Despite being less elegant and typographically precise in its online edition than The Guardian, 

The Economist successfully transferred the print typographic cues to its website. The study group 
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noted that the publications were superior in presentation to other online offerings where raw 

HTML text impeded the reading process. 

     The New Yorker, the iconic English language weekly magazine has developed a tablet edition 

of its print edition. The study used the iPad version, which unlike a laptop computer screen 

presents the content in a vertical view, similar to the print magazine. If viewed on an iPad Mini, 

the format presents a single horizontal page with advertisements reconfigured to a landscape 

view. The New Yorker has rejected the magazine spread, the codex, in favour of a single page 

tablet view. The user scrolls horizontally through the magazine viewing single pages of editorial 

and single page advertisements. When the reader selects an article she moves vertically through 

complete single pages to read. The text is set and cannot be altered, enlarged or in any way 

distorted. The editors do not give the reader any control over of content display. A single column 

set in the magazine’s proprietary typeface, a customized Caslon font, is the page layout. It is 

simple and elegant. When the reader has completed a story, or if they wish to move to another 

article, they simply move the page horizontally to the right and the next article is presented. The 

transition is in effect moving to the next page seamlessly, without actually turning the page. 

When asked about the tablet reading experience compared with the printed magazine one 

participant felt that it was simply a series of static PDF pages strung together. Others, remarking 

on the intuitive reading process, with the advertising pages as in print being an intrinsic part of 

the design, noted that it was a pleasant experience, much like print. No frantic advertising 

messages and no irritating hyperlink prompts.  

     Zambarbieri and Carniglia (2012) found that there were significant differences in the reading 

process between the PC and the iPad and Kindle eReader. This study found that there was no 

measurable difference in reading between the PCs, Apple laptops running on its operating system 

and the iPad. While the study did not set out to measure this, further investigation will be required 

to test Zambarbieri and Carniglia’s research.      

 



 43 

 

The Study’s Structure 

Methodology 

Research questions:  

 

• Is the on-line reading process similar to reading the printed page as measured by the 

reader’s comprehension and retention of information? If not, why and how do they 

differ? 

• What reading strategies that differ from print do readers adopt when reading on-line? 
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This study relies on a combination of quantitative and qualitative research. Qualitative research is 

exploratory and is used to explain a topic when the variables and theory base are unknown. 

Creswell (2009) states that the characteristics of a qualitative research problem are: the concept is 

immature due to conspicuous lack of theory and previous research; available research may be 

inaccurate, inappropriate, incorrect or biased; a need exists to explore and describe a phenomenon 

and to develop theory or observe the nature of the phenomenon. These situations, Creswell 

concludes, may not be suited to quantitative measures.  

     The two content experts who assisted the study’s lead investigator were a publisher with 

extensive experience in magazine print and online publishing and a financial writer and editor. 

All three reviewed news and opinion texts from three sources, The Guardian newspaper (Exhibits 

1-4), The Economist news magazine (Exhibits 5-8) and The New Yorker magazine (Exhibits 9-

12).  
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Exhibit 1: The Guardian, Euro Vegas print  
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Exhibit 2, The Guardian, Euro Vegas web 
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Exhibit 3, The Guardian, Matisse print 
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Exhibit 4, The Guardian, Matisse web 
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Exhibit 5, The Economist, Yucky Kentucky, print 
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Exhibit 6, The Economist, Yucky Kentucky, web 
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Exhibit 7, The Economist, HIV AIDS, print 
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Exhibit 8, The Economist, HIV AIDS, web 
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Exhibit 9, The New Yorker, Clinton, print 
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Exhibit 10, The New Yorker, Clinton, web  
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Exhibit 11, The New Yorker, Financial page, print  
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Exhibit 12, The New Yorker, Financial page, web 
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Each researcher independently coded the content of the stories, highlighting facts and key 

statements, which enabled them to probe the participants’ comprehension and retention of the 

information they read. This took the form of content questionnaires and narrative interviews in 

which the participants were assessed and measured both on their knowledge of what they had 

read and their strategies for reading in print and online. 

     The study employed the following procedures: documentation of qualitative observations on 

the behavior and activities at the research site; engagement in face to face qualitative interviews 

with the participants; focus groups that were unstructured with a few open-ended questions which 

are intended to draw out views and candid opinions from the participants; the use of public 

documents, newspapers and magazines, that have been independently coded by the three 

researchers on their content and a recording, audio and visual, to observe, document and archive 

the reading process. 

     The analysis of the study data was initially conducted to obtain a general sense of the 

information collected and to form an impression of its depth and credibility. This was followed by 

a detailed analysis of participant response to the coded questions to measure their understanding 

of the texts that were read. The researchers observed the time the participants took during reading, 

but this was not used as a measure of their reading ability. Diverse individual perspectives and 

quotations are included. Inter-coder agreement on the passages of texts ensured reliability and 

validity of the questions posed in relation to story content. The researchers triangulated the 

different sources of data to build a coherent qualitative set of measurements. Then working both 

in collaboration and independently they applied their unique theoretical perspective to an analysis 

of the texts. This input from three credible sources ensured triangulation throughout the study’s 

analysis. 

     Creswell (2009) states that rich, thick descriptions are important in describing qualitative 

studies, as they provide an element of shared experiences. This method of reporting may also 



 58 

provide many perspectives about a study, which in turn provides results that are more realistic 

and richer. It also allows for discrepant information that runs contrary to the themes to be 

presented. Creswell also notes that by representing this evidence, the study becomes more 

realistic and valid.  

 

Recruitment of subjects 

University students from OCAD, Ryerson and York Universities were contacted by e-mail to 

participate in the study. They were given an overview of the study’s purpose and the research 

processes involved in gathering the data. Print and online writers and editors were disqualified, as 

were information technology specialists who would bring a professional bias to the research 

study. Students with a visual impairment, for instance colour blindness, were also discouraged 

from responding. 

     Respondents who fit the study criteria were invited to a meeting with the research team. They 

were interviewed and screened with a questionnaire (Appendix 1) that probed their online and 

print information gathering methodologies. A combination of Internet and print reading was a 

prerequisite for a balanced study group and the screening questionnaire provided this. A consent 

form that in detail discussed the study, its video and sound recording and the interview process 

was provided. The three-hour duration of the study, a substantial time commitment, was 

discussed in detail with successful applicants. Eleven were chosen for the two study sessions. 

 

Expectations for the study 

The range of reading outcomes that have been measured by researchers to date fall into the 

following five types, speed, accuracy, comprehension, fatigue and the reader’s preference for a 

print or electronic reading experience. 

Speed: By far the most common examination of speed is the measured difference between print 

and online reading and its effect on comprehension, which itself is difficult to accurately measure. 
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As Dillon (2008) notes, any causal relationship between reading digital texts and reduced 

comprehension would negatively impact the technology. The study observed the participants 

while they read and tested for comprehension, understanding the texts and the subsequent 

retention of the information, in a natural setting. Testing by measuring speed of reading might to 

the participants, feel like a reading proficiency test and would adversely affect their 

concentration, which could produce inaccurate data. In other words, we decided not to measure 

speed. 

Accuracy: Previous studies have used proofreading to find spelling errors, additional or missing 

spaces, transpositions or additional letters and missing or inappropriate capitals, introduced by the 

researchers to measure accuracy. As accuracy is dependent on comprehension it is difficult 

understand how this process of measurement would succeed. What remains to be explored is how 

a reader engages in context with information in print and on a computer screen. The study was 

designed to use texts, news stories, which are concisely written to inform the reader. The 

accuracy of this type of content can be measured by tests based on careful coding of the texts by 

qualified editors. Probing questions can then be asked that measure the accuracy of the reader’s 

retention of the information. 

Comprehension: As Van Dijk and Kintsch (1983) have observed, to measure comprehension 

requires many different sub-processes, which include knowledge integration, coherence, and 

parsing. Asking questions on story content the researchers concluded was the most logical 

method of assessment. The texts from the three publications were carefully chosen so that the 

questions did not only demand good fact recall skills. Interpretation of the content’s meaning was 

also required. 

Fatigue: The study sessions lasted approximately three hours and required each participant to 

read six news stories and complete six questionnaires. The consent form allowed a participant to 

request a break or leave the study if the process for any reason makes them uncomfortable. 

Information technology has traditionally brought with it fears of harmful or negative side effects 
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for users who spend a lot of time in front of a screen. As Dillon (2008) observes, in the area of 

screen reading this has manifested itself in speculation of increased visual fatigue and/or eyestrain 

when reading from screens as opposed to paper. The research team in their observations, 

monitored the reading process and planned breaks in the sessions when deemed necessary.  

Preference: Each of the study participants read three print stories and three electronic from the 

publications’ electronic editions. In the focus groups that followed the readings the participants 

were asked about their comfort level reading in both media and whether they had a preference for 

one over the other. 

Controlled variables: Bolter (2008) discusses navigation in print, which is, to the modern reader, 

linear and familiar when compared with a computer screen. Online reading requires constant 

multi-tasking as the cursor moves over the text. This in turn prompts the reader for a response by 

clicking or scrolling. Navigation was not measured in the study; however, the researchers 

observed the participants and opened up the focus group discussion to this aspect of online 

reading. Apple computer’s software operating system, font display technology and computer 

hardware were used for the study. This eliminated flicker and screen resolution issues and jagged 

‘staircasing’ which causes pixilated type. Apple renders type with anti-aliasing technology. This 

uses shades of gray to create the illusion of curved edges, improves the quality of type on screen 

and allows for the use of typefaces similar to those on the printed page. There is a great deal of 

academic conjecture on typefaces and their size for optimal reading in print and on screen. The 

length of lines of type, in industry term, the set width and the space between the lines, leading, 

have also come under close scrutiny. Few studies have allowed for the measurement of print and 

online publications in their normal typographic settings. In some previous studies academic 

expropriation of typography and design conventions has produced conflicting results. Designers 

vary the choice of serif letterform depending on what situation a typeface will be used in. They 

understand that sanserif is not more legible than serif for continuous text reading as many 

research studies have wrongly presumed. This has resulted in inexact and flawed data and Dillon 



 61 

(2008) notes that current research on electronic text and its presentation is piecemeal and of little 

use to industry.  

Type and legibility: Designing for print is complex, but when successfully executed it gives the 

reader a clear and precise path to follow. The continuous evolution of printing has provided a vast 

array of typographic options that allow the print message to be coded, transmitted and 

subsequently decoded. There is no place for guesswork as to what typeface is most appropriate to 

test the reading process in print or online, for instance when researchers decide that Times New 

Roman is a suitable typeface to research online reading simply because it is the default serif on 

most computer systems, or for that matter that the ubiquitous Helvetica, designed in 1956, should 

be considered as the sanserif typeface of choice for online reading. There have been various 

attempts to create original typefaces designed for web use. Verdana is now used as an alternative 

to the default computer sanserif Helvetica and Georgia, a serif to replace Times New Roman. 

Both were designed by the renowned typographer Mathew Carter to replace the aging computer 

default newspaper typefaces. Verdana and Georgia, with their larger lower case letterforms, 

produce increased legibility in the same way that the correct typeface choice in the print world 

would (Lupton 2004).  

What was not controlled: The print edition of The Guardian has a custom serif text font, Egyptian 

and uses both justified and flush left columns. Its website uses a sanserif typeface with a flush left 

setting of the text. The Economist uses a serif for print and a sanserif for online editions of its 

publication. The New Yorker has its own proprietary text font, a customized Adobe Caslon, for its 

print and iPad editions. The study respected the typographic conventions that the publications 

have adopted for their print and online editions by displaying the pages at the size the editors and 

designers intended. No online screen enlargements and original not photocopied printed pages 

were used in the study. 

The study sessions: The study was conducted in a media lab at the Rogers Communications 

Centre at Ryerson University. The room had an open studio environment and a small lounge area 
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ideal for quiet reflective reading. There were no outside distractions. To provide a consistent 

measurement process, MacIntosh computers and Apple’s operating system and imaging 

technology were used. Two MacIntosh laptops and an iPad, each calibrated to balance the 

lighting environment of the room were the computer hardware. The print materials were the 

newsprint edition of The Guardian and the magazine quality gloss paper of The Economist and 

The New Yorker.  

     In each of the two study sessions the participants were divided into two groups. One read the 

print materials of the publications and the other the iPad edition of The New Yorker and the online 

editions of The Economist and The Guardian. Both groups were observed during the reading 

process by the research team and their actions were recorded on video. They were not timed as 

they read which allowed the participants to read as they would in a natural setting. After a short 

break of approximately ten minutes at the end of each reading, participants were asked to 

complete a questionnaire on story content. Then the print readers moved to the computers and the 

other group to print. The process was repeated, The New Yorker print reader moved to the iPad 

edition and The Economist and The Guardian print readers to their respective Internet 

publications. The computer readers moved to the print publications and subsequently read one 

article from each of the two remaining publications, in both print and electronic form. Each 

participant thus read one print and one electronic story from each publication for a total of six 

readings.  

Story content: Texts were chosen from the three publications that were impartial and well written 

and of interest to a general audience. None had any local content or perspectives, which reduced 

the possibility of prior knowledge although The New Yorker piece on the working relationship 

between Obama and Clinton contained facts that were public knowledge. As Neuman, Just and 

Crigler (1992) have noted, each medium structures the information differently. The inverted 

pyramid style of newspaper writing that concentrates key aspects of a story early in the text was 

evident in The Guardian. Six of the key points were clustered in the first three paragraphs in a 
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feature on the French painter Matisse. In a feature on a new US style gambling complex being 

built in Spain eight of the key points were contained in the first five paragraphs. In contrast, The 

Economist articles on a food scare in China and HIV in Africa had the key facts evenly 

distributed throughout the articles. The literary style of writing in The New Yorker wove the key 

facts evenly through the texts. They were also the longest stories that were measured.  

     The websites of The Economist and The Guardian published exactly the same story content as 

their print publications. The Guardian had two additional background paragraphs in the online 

gambling story that were not relevant to the key aspects of the story. Their web edition of the 

story on Matisse substituted a photograph of the artist for the print version’s artwork. The New 

Yorker’s iPad edition content was also identical to that of the print edition. It had additional 

material and videos of interviews with the writers. This was not included in the study.  

The content questions, a mixture of facts and numbers, were as follows: 

The Economist; HIV and AIDS 

1. What is one of the main problems in dealing with sexually transmitted diseases? 

2. What related question do people tend to lie about? 

3. At what University does the lead researcher, Steven Bellan, teach? 

4. In how many African countries did he conduct his study? 

5. What question about sexuality do people routinely lie about? 

6. How many couples were surveyed? 

7. What term was used to explain the early spread of AIDS in Africa? 

8. In which scientific journal were the findings published? 

 

The Economist; Yucky Kentucky 

1. What three fast-food chains does Yum! Brands own? 

2. What caused the health problem with the company’s chicken in China? 

3. By how much did Yum! Brands sales grow in 2012? 
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4. By how much did sales fall in China in January? 

5. How many stores did Yum Brands open in China last year? 

6. What two items does Yum Brands offer on its menus to appeal to local tastes in China? 

7. From what crisis did Yum Brands successfully recover? 

8. How long do Yum Brand executives think it will take to recover from this scandal? 

 

The Guardian; Euro Vegas 

1. Which US company is this article about? 

2. Which European city will be the site for a mega gambling complex? 

3. How much is it expected to cost? 

4. How big is the hotel in the development in terms of the number of rooms? 

5. When is the facility due to open? 

6. How many jobs are expected to be created by the project? 

7. What do those opposed to gambling see as the negative social impact of the planned     

complex?  

8. Sheldon Adelson, the man behind the project has similar complexes in two other 

locations. Where are they?  

9. Which New York landmark will be replicated as part of the design? 

10. Which hazardous health issue has to be resolved before the project opens? 

 

The Guardian; Tate Makes the Cut 

1. Which French artist’s work is being featured at The Tate Modern? 

2. When will the exhibit take place? 

3. How many works of art will be on display? 

4. Name one of the US galleries that will be contributing works to the show? 

5. The artist began to compose works with colour cutouts, why?  



 65 

6. What famous painting did this process create? 

7. When did the artist die? 

8. The Tate will also stage exhibits featuring British art. Name one of the artists it will    

feature? 

 

The New Yorker; A Call to Action 

1. Which state voted to legalize betting in 2011? 

2. In 1992 the US Congress Passed a law banning sports betting. Four states with sports 

betting in place were exempted. Who were they? 

3. Which two states have no commercial gambling of any form? 

4. How many states have lotteries? 

5. According to major professional sports leagues, what will be the consequence of 

legalized sports betting? 

6. Which sporting event does every office in America have a betting pool on? 

7. How much do people in the US spend on sports betting a year? 

8. Which other social issue are the individual states and US federal government 

wrangling over? 

 

The New Yorker; Long Engagements 

1. What position did Hillary Clinton hold in the US government? 

2. How many years was she in that position? 

3. What was the biggest foreign policy mishap of President Obama’s first term? 

4. Did Clinton support the 2009 surge in Afghanistan? 

5. The author describes two massive historical initiatives that changed US foreign policy.    

What were they? 

6. What one-word sums up Obama’s approach to foreign policy? 
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7. What are the two policy initiatives that the US is pursuing in its relationship with Iran? 

8. What was that policy designed to do? 

9. How many people does the article report to have died in the Syrian conflict? 

10. Who did President Obama choose to replace Hillary Clinton? 
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Study results 

The first research question was, “Is the online reading process similar to reading the printed page 

as measured by the reader’s comprehension and retention? If not why and how do they differ?” 

The conclusion from this study’s results is that it is exactly the same in print and digital media. 

The participants demonstrated functional equivalency in both media. All eleven participants had a 

strong preference for print, which they read in depth. The second question, “What reading 

strategies that differ from print, do readers adopt when reading on-line” offered valuable insight 

into the online reading experience. When reading online the study group scrolls through the text 

to retrieve facts and then goes to print sources to verify the accuracy of the content. They do not 

engage with the content online as they do with print. The participant focus group reflections on 

the reading process online provided both comprehensive and consistent insights.  

     As Table 1 shows there was no measurable difference between the print and electronic reading 

processes. The participants were able to read and retain the key points across all of the media. 

Although comprehension was not measured independently of retention, issues arose when the 

group confused questions and answers by giving correct data in response to the wrong question. 

These comprehension miscues while few, were evident in both the print and electronic editions of 

the publications. As the focus group comments confirm, the approach to reading on the Web 

differs from that of print. On the Web, which is to the study group inaccurate and unstable, the 

preferred method is to scan, extract relevant facts and then seek other sources for confirmation. 

There is a profound apprehension around most Web content and its accuracy. But in the case of 

my study, the group considered the publications reliable and their content “fixed” and as such 

accurate. While some participants also scan print, they do so with the confidence that they can 

return to it to read in depth. The content will not disappear or be re-authored. It was viewed as 

stable by the study group, as one participant stated; “research is not an ideal reading situation 

online, the Internet creates a skimming mood. A browsing casual mode of article skimming of 

content to pick up the facts.” The Web also presents so much content that the process of scrolling 
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through it frustrates and annoys the reader. Heim (1997) notes that the more information that is 

accessed, the less significance is placed on it. This he concludes is a law of diminishing returns: 

“We get into the habit of clinging to knowledge bits and lose the feel of the wisdom behind 

knowledge (318).”  

     When the research is examined in depth it is apparent that despite this negative view of the 

Web in general, comprehension and retention in this case remains intact and is accurate. The 

participants’ online coping strategy of scanning to retrieve facts then leaving is comparable in 

comprehension and retention to the more measured process of print reading. In the study they 

read both media in depth and returned to both to retain key facts. The functional equivalence 

findings in the study apply to the specific articles chosen, which were explicitly designed to be as 

much like the reliable print product as possible. The group successfully retained the core facts and 

numbers but the processing and retrieval of information they felt, differed. The printed page was 

to the study group a cultural object. As one participant noted, “You know what to expect opening 

a book or magazine, it is an understanding of content and process.” Bishop (2005) states that 

scholars agree that print did not merely record but actually shaped culture, although discussion 

continues over the full implications of the print revolution. Eisenstein (1979) argues that large 

movements such as the Renaissance and the Reformation did not simply make use of the printing 

press but were in fact a function of the shift from a scribal to a print culture.  

     As noted above, the goal of the study was to measure the reading process in print and online. 

The content was carefully selected and was identical in both media, print and online. Of the three 

publications, The Economist’s writing style, one that spreads the key points evenly throughout the 

article delivered a slightly more accurate retention of information in its digital edition than The 

Guardian’s clustering of key points. As Neuman, Just and Crigler (1992) note, a newspaper’s 

inverted pyramid writing tends to make it too dense and complex for some audiences. This was 

not reflected in this study as the participants scored well in all three publications. The New Yorker 

with its literary style requires the reader to focus closely on the content and the nuances of the 
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writer’s argument. Its articles were also the longest and its reading scores were lower. Some of 

the participants felt that the iPad had some of the tactile aspects reminiscent of a printed book, in 

particular its size and look and feel and gave a clear reading experience compared to the Web. 

They had no problems with the story content from the three publications and were engaged in the 

process of reading. As noted above they had a strong preference for the print editions in the study 

and in particular the newspaper’s full-page presentation. Despite the fact that the online stories 

were compact and the same length as the print, psychologically scrolling on the Web makes them 

impatient. With print they had a starting point and a finishing point in full view.  

The rates of comprehension and retention of information were as follows: 

The Economist: Comprehension and retention       Print 68.75%      Digital 70.9% 

The Guardian: Comprehension and retention         Print  69.5%       Digital 68.75% 

The New Yorker: Comprehension and retention     Print 61.75%      Digital 63.25% 

 

Table 1 

Comparison of print and on screen readers:  

A one way between groups ANNOVA test of homogeneity of variances 

 

Score                      Sum of squares              Df                  Mean squares           F             Sig 

Between groups      1.475                             1                    1.475                         .005       .942 

 

Within groups         15247.220                     56                   272.272 

 

Total                        1548.695                       57 

 

As the ANNOVA test shows, there was no statistical difference between the two reading groups. 

The reading groups demonstrated functional equivalency for retention in print and online reading. 
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Focus groups 

At the completion of the reading portion of the study, an informal interview and focus group 

discussion was conducted. The participants were again briefed on the importance of the research 

project and asked to discuss the presentation of new stories in the three media, print, iPad tablet, 

and computer. After the group had openly discussed the issues that a potentially disruptive new 

technology brings to the reading process they were asked questions based on the researchers’ 

observations. “Has this experience changed your opinion about technology” or “Is there anything 

missing for you” or “Do you have any suggestions for further research?” 

     As Flick (2007) notes, focus groups as an additional methodological step allows the 

participants to evaluate, comment on and criticize aspects of the study. This produces additional 

results at a different level, group interaction instead of single interviews. In the two focus groups, 

participants were very articulate in their descriptions on the approach to reading in print and 

online. They understood that the study had used material from what they considered trusted news 

and opinion sources. Their approach to the general discussion of reading online was conditioned 

by their previous experience. It was not a reflection of their reading experience during the study. 

Dan B. 

“More and more I am feeling like the Internet (in general) is a hindrance to 

communication rather than a benefit to it because people are becoming encased in their 

own flows of information that validate their pre-existing ideas and do not challenge them 

with new info.” 

“I always save PDF versions of interesting web articles because I am generally afraid of 

not being able to retrieve them again as a bookmark. Also, the ads always change, and 

sometimes this is an interesting component that I want to preserve.” 

“I can usually tell with ease how long an article is on a browser, simply by examining the 

size of the scroll bar, and scrolling a little bit through the article. This is comparable to 
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when I read print --- I look at the headline, then the picture, then the caption for the 

picture, then any other larger text captions, and finally the body text of the article.” 

 

Vivian L. 

“I use the Internet for research but prefer to read print if possible… Scanning the articles 

(on the Internet) to pick out relevant facts then leave: I read multiple sources online for 

confirmation, then look for the print equivalent.” She also scans print repeatedly “To 

assess the quality of the information but I return to the printed page to read.” 

“I read novels in print for pleasure reading, crime mysteries and science fiction when I 

have the time.” As a student she has no access to TV but picks up headline news from 

CNN, BBC and Twitter. Then accesses the material online if it looks interesting. 

Vivian thinks that the iPad mimics print and likes the option of scrolling without ads, 

although the ads are placed, as they would be in print, which is less intrusive than the 

Internet. “The iPad gives a clear reading experience as opposed to the Web which with 

the advertising clutter distracts me. Psychologically, scrolling on the Web makes me 

impatient and it feels that it takes forever. In print you know when it starts and finishes, 

unlike the Web, which is endless.” 

“I rarely revisit a site but the value of print is books and magazines are always accessible. 

Skimming onscreen is for sure not easy on the eye with light shining into the eyes. I 

retrace skimming several times to get the meaning online. I retain a lot more in print.” 

She notes that newspapers print apologies for their errors, “Web apologies when given, 

are corrected via Twitter.”  

She agrees that print is more trusted. “I grew up with print but younger people do not 

have the benefit of print.” 
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Brendan G. 

“You know what to expect unlocking quality information. You can read a book and then 

sum up its content in a few sentences. Online I skim the screen to get facts. I am 

impatient reading longer online material. One paragraph is the most I would read.”  

“The Internet is no place to digest information, it is no place to absorb long articles. The 

Internet is instantaneous, but a ton of text is an impediment. Print contains more 

important information, someone has made decisions, and it is more official, more quality 

words.” 

“Books look more planned, are more tactile. Not like the Internet, books are crafted (but) 

online is ubiquitous. Online is anarchy, everyone is free to publish.” 

 

 Kim E. 

“I research for art text and images online but prefer print. Images translate better in print, 

I source the Internet then go to print.”  

“I pick up news first on Facebook then goes to the BBC online to verify. I trust them and 

online is updated more frequently.” 

 “I read novels and classic literature for leisure reading, when I can find the time.”  

“Print reading is slower than online and retention is better, grammatical errors online 

reduce the content’s meaning.” 

 

Sasha O. 

“For pleasure print magazines and novels are more at hand, tactile. Single page reading in 

newspapers is similar to the iPad. It is organized. The New Yorker online when scrolling 

down and reading you can keep track better.”  

She skims more in print because she can go back to it. “Online might not be there next 

time, print skimming is more efficient. Print format is easier to read, I always print out 
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PDF’s to read. It is better working with print.” 

 

Nathan N. 

“I skim two or three times to get information online. I search blogs then print out PDF’s 

to read and annotate.” 

 “Online content can be re-authored” (Without the reader’s knowledge). 

 

Sara A. 

“The web is not tactile, print feels permanent, you can take it anywhere.”  

She does not read e-books only print. “It has no reflection. You can remember print 

locations and how far to go” (To the end of the article). 

“You can underline, dog-ear print.” She reads blogs and finds them engaging, and they 

have extra added on content messages. “I cannot take Twitter seriously.” 

“Online, tabs are everywhere and you are multi-tasking, print reading is simpler, more 

focused.” 

 

Chibi K. 

“I fact check in print editorial content found online, Web first quickly, then print to 

double check the facts.” She is most comfortable with a book, not technology with its 

downside, which hurts the eyes working the tabs. “I read blogs for entertainment but 

could write them better, it’s fluff and image based.”  She values print and saves articles to 

share with others. “Online is just reading texts, no planning, the Internet is out of 

control.” 

     

Reg B. 

He has news feeds from various sites, which create his personal news service.  
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“ I cannot give up books, my physical memory tracks spreads in print.”  He has a Kobo, a 

tablet and smart phone but “Reading is claustrophobic online.” He feels that newspaper 

presentation allows him to plan when to read. “I have time to read that now.”  

“Compared to a well-designed print book, online is crap, cluttered layouts not gentle on 

the eyes with the grayed out screen. Type in a book looks balanced, HTML looks like 

default and reformatting creates mayhem.” 

 

During both focus group sessions the participants described the reading process both print and 

online in general, in strong and articulate language. There was no hesitation, no ambiguity and as 

a group they spoke with a single voice. As Neuman (2006) notes, qualitative researchers do not 

treat a document as simply a container, rather they examine the context and emphasize the entire 

process from its creation to consumption: “In short they treat the document or report itself as a 

cultural object that carries social meaning in its own right (323).” He concludes that qualitative 

researchers emphasize that people think and interact based on meaning, not simply with words 

and numbers. The data from the study, although a small sampling, indicates that the reader, who 

has a history reading print, has devised strategies for searching for and retrieving information 

from the Web. With these interpretive strategies, protocols developed through print, a new active 

reader is emerging. It is not reading in the conventional sense of reviewing then engaging with an 

author’s writing as in print to extract meaning. Rather it is a process of scanning a text to extract 

facts. 

     Although the content of both media was identical, the participants preferred the print reading 

experience with all three publications. As one stated, “Print vs. online may be similar content, but 

print is preferred because online is not an easy reading process.” Print however was not their 

primary source of news. The Internet with its immediacy was the overwhelming choice for 

checking on breaking news. While they followed national and world news, their interest ranged 

from daily reading to once or twice a week. Twitter, Facebook and email prompts from friends 
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were often the stimulus to begin a news search. World news, politics, sports and entertainment 

were the most popular topics. If a news item of international importance required verification, the 

group overwhelmingly chose television as the medium: BBC television and online news, CNN, 

CBC then Internet news sources. While all of the participants read print for pleasure they would 

go to a print source for background information or to double check facts to confirm the accuracy 

of the other media. The literature that they read for pleasure was wide ranging: from the classics 

to current works on civilization, politics and the impact of new technologies. 

     The content of The Guardian, The Economist and The New Yorker interested the group but the 

women in the study were less interested in The New Yorker column on sports betting. Although 

they stated that interest in a subject allows for better retention, it did not prevent them from 

reading and understanding the complexities of sports betting. The Economist articles were brief 

and on a page with other content. The New Yorker story on the relationship between Clinton and 

Obama required multiple page turns. The Guardian print edition was singled out as a very 

functional medium. Its presentation allows the reader to plan how and what to read on the page by 

gauging the time commitment required. One participant put it this way: “Print readers read closer 

than online, more interaction with the page, especially the newspaper.”  

     The broadsheet full page or in the study The Guardian with its Berliner super-tabloid format, 

gives the reader a full view of the content. To one participant, that made it feel more complete, 

more official. If someone has gone to the trouble and cost of organizing the content of the page, 

the information must be correct, he concluded. Another comment on the single page discussed the 

iPad’s ‘single long view’ as having the best features of print and computer. Members of the group 

also concluded that scrolling without intrusive advertisements allows for better concentration and 

a cleaner reading experience.  

     Nord (2001) explores the strategies that readers used to make sense of what they read. He 

notes that rather than being a transmission of the meaning of a newspaper’s text to a reader, 

reading is in fact a transaction between the text and the reader. In attempting to make sense of the 
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information, the reader sees the text through the lenses of interpretive strategies. It involves the 

codes and canons of culture.   

    

 

Discussion 

McLuhan’s (1964) statement that when a message passes through a new medium, the medium 

alters the message predated the Internet but is still valid. To the study group the Web is not an 

environment where information can be trusted. The content becomes fluid. When a message is 

fluid it is unstable and remains so. In this constant shifting state, information can be altered, 

deleted, parsed, or through the actions of a search engine or database, substituted. 

     As Heim (1997) notes, because digital texts are not confined to pages as print is, they stretch 

out and can link to other data. In this way all digital texts create universal hypertexts: “Digital text 

is thus quintessentially postmodern in destabilizing and making text flexible (317).” Chartier 

(1995) notes that electronic textuality alters not only the author’s message but how a reader might 

accept or reject it: “It enables an open, fragmented, and relational articulation of reasoning made 

possible by hypertextual links (4).” The open nature of the Web as medium means that the 

websites are rarely finalized, “fixed,” because a website’s content is constantly being updated. It 

is not possible to trust content if it keeps changing. However, the linear individualistic mentality 

learned through print gave the study group participants the skills to successfully navigate through 

the dense web of information that constitutes the Internet. 

     In print the reader decodes what she sees on the page allowing her to quickly absorb and parse 

large amounts of text, discarding redundant content. The question now becomes, which print 

reading operations are being transferred to the process of scanning online texts to extract relevant 

facts? The study participants voiced concern over the amount of text that has to be processed 

when conducting research on the Web. As one participant in this study stated: “Reading is 

claustrophobic online.” He preferred the newspaper presentation that allows him to plan when to 
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read by giving him an orderly presentation of content. Story presentation and hierarchy, key 

elements of the print design process are less evident or absent online. As a consequence, as 

previous research demonstrates, online readers are more poorly informed than print readers -- but 

not in this case. The research from this study demonstrates that when the authors of the print 

media in The Guardian, The Economist and The New Yorker, are those who also control the 

integrity of online content, the print and web readers are equally informed.  

     Dillon (2008) notes that the concept of a schema for electronic documents lacks the history of 

print and to date, schematic structures for information on paper have little or no electronic 

equivalents. However, the study’s findings and focus group interviews suggests that schemata 

structures for processing information would now appear to be used extensively when a reader 

engages with an electronic text. For example in the reading portion of the study the participants 

were measured on the reading process in print and online. All were well versed in both media and 

the researchers did not observe any problems or obvious discomfort with either. Comprehension 

of the text and retention of information, some of which required interpretation, was extracted 

correctly from both media. Only one out of fifty-two questions was incorrectly answered by all of 

the participants. There was a preference for print because it was felt that the printed page was a 

reliable source of information. Despite the fact that the Web was unreliable, inaccurate, difficult 

to navigate, awkward to read because of screen glare and too cluttered, the study group achieved 

functional equivalency in both media.  But this was only achieved with the carefully curated 

content identical online to the trusted print version. The rest of the Web is still out of control and 

cannot be trusted. Members of the study group have learned that the online experience is more 

complex and requires more time and effort. 

     The study was designed to observe print and computer based reading and to measure and 

compare rates of comprehension and retention. The discovery that the participants had such a 

strong aversion to the Web and that they did not trust its content (unless as in this case, they had a 

credible source) surprised the research team. If the findings of this study are confirmed in 
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subsequent research studies on the process of reading online it will have profound implications 

for industry. Advertising to be successful requires the reader to engage with and respond to a 

message. There is strong evidence that this is not the case with what the advertising industry 

would consider an important core audience.  

     Since the time of Aldus Manutius, printing has required attention to typographic detail. How a 

reader approaches a text and what typographic cues are needed to successfully engage in the 

reading process with that text. Typography provides language with visual form and through that 

form conveys the meaning of a text. When a text is transferred to the Web, HTML software 

protocols delete these subtle but important aspects of print and the result is confusion and a loss 

of meaning unless the HTML coding is typographically enhanced. The group had serious 

problems with HTML texts, which contributed to their frustration with online research and 

reading. The study publications’ Web editions successfully transferred print typographic cues and 

the resulting structure allowed the texts to be measured functionally equivalent to print. The study 

results would appear to support this approach to website design although further research will be 

required to measure the gap between enhanced typographic and HTML texts.  

     Some forms of online writing style were to the participants unsuited for reading and research 

and were a hindrance to communication rather than a benefit to it: “People are becoming encased 

in their own flows of information that validate their pre-existing ideas and do not challenge them 

with new information.” The editorial content studied came from highly regarded English 

language publications and was published in its full form in both the print and online editions. 

Stories that are optimized for print are well suited for online publication; they are well researched 

and edited, as close to being factually correct as breaking news allows and are concise. A 

comparative study between this news and general Web content would confirm if this is indeed the 

case. It would also shed light on the value of open-ended Web publishing where space permits a 

vast amount of material to be accessed. 

     An understanding of the complexities of online reading outcomes and comprehension and 
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engaging with alternative texts that respond differently than print has yet to be successfully 

investigated -- for example, texts that inform in new and unpredictable ways. This is beyond the 

scope of this study. Corio (2011) and RAND (2002) have investigated this new phenomenon and 

have only posed the suggestion that it is different and needs to be investigated. They give no 

pointers and no roadmap. If the Web is the future, which it appears it is, we are in a post 

Gutenberg landscape without a real sense of direction. The study participants have constructed 

coping strategies based on print protocols as a stopgap measure. As the history of print has shown 

us, new conventions and protocols have a tendency to surface during the evolution of a new 

technology. We just have to choose the correct ones. 
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Appendices 

Appendix 1 
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Notes 

1. Saccadic eye movements 

It has been known for over 100 years that when we read, our eyes don’t move smoothly across the 

page, but rather make discrete jumps from word to word. We fixate on a word for a period of 

time, roughly 200-250ms, then make a ballistic movement to another word. These movements are 

called saccades and usually take 20-35ms. Most saccades are forward movements from 7 to 9 

letters, but 10-15% of all saccades are regressive or backwards movements. Most readers are 

completely unaware of the frequency of regressive saccades while reading. The location of the 

fixation is not random. Fixations never occur between words, and usually occur just to the left of 

the middle of a word. Not all words are fixated; short words and particularly function words are 

frequently skipped. During a single fixation, there is a limit to the amount of information that can 

be recognized. The fovea, which is the clear center point of our vision, can only see three to four 

letters to the left and right of fixation at normal reading distances. Visual acuity decreases quickly 

in the parafovea, which extends out as far as 15 to 20 letters to the left and right of the fixation 

point. 

 

Eye movement studies indicate that there are three zones of visual identification. Readers collect 

information from all three zones during the span of a fixation. Closest to the fixation point is 

where word recognition takes place. This zone is usually large enough to capture the word being 

fixated, and often includes smaller function words directly to the right of the fixated word. The 

next zone extends a few letters past the word recognition zone, and readers gather preliminary 

information about the next letters in this zone. The final zone extends out to 15 letters past the 

fixation point. Information gathered out this far is used to identify the length of upcoming words 

and to identify the best location for the next fixation point. 

Kevin Larson,  Advanced Reading Technology, Microsoft Corporation,  July 2004. 
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2. Apple Computer screen rendering technology 

Anti-aliasing type on a computer screen enhances the quality of the typeface by adding grey 

pixels to a round area of a letterform. This gives the illusion of a smooth crisp letter and prevents 

pixelization where a ragged, disruptive letterform is created by attempting to create a round shape 

with square pixels. Computer software operating systems display colour and render type on 

screen using proprietary technologies. Microsoft Windows displays text by using Truetype, a font 

rendering technology they developed. Apple’s display technology works with Postscript, a 

technology developed by Adobe Systems that has become the standard for display and imaging of 

the printed page. Publishing industry experts view it as a superior technology to that of Microsoft. 

This has resulted in the adoption of the Macintosh computer as the defacto hardware for the 

publishing industry. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 83 

 

Sources  

Bishop, E. L. 2005. “Book History.” In The Johns Hopkins Guide to Literary Theory and  
Criticism. Johns Hopkins University Press. 

 
Bolter, J., B. 2003. Seeing and Writing: The New Media Reader. MIT Press, Cambridge, MA. 
 
Bringhurst, R. 2005. The Elements of Typographic Style. Hartley and Marks, Publishers,  

Vancouver, Canada. De Brujin (1992) 
 
Chartier, R. 2011. “History, Time and Space.” In Journal for the Study of knowledge, Politics and  
            the Arts. Stanford University Press. 
 
Connell, C., L. Bayliss, W. Farmer. 2012. Effects of eBook Readers and Tablet Computers on  

Reading Comprehension, Virginia Tech University. 
 
Corio, J. 2011. “Predicting Reading Comprehension on the Internet: Contributions of offline  

Reading Skills, Online Reading Skills, and Prior Knowledge.” In Journal of Literacy 
Research, 2011. 
 

Corio, J. 2003. “Reading Comprehension on the Internet: Expanding our Understanding of  
Reading Comprehension to Encompass New Literacies.” In The Reading Teacher, 2003. 

 
Creswell, J. W. 2009. Research Design: Qualitative, Quantitative and Mixed Methods  

Approaches. Sage, Los Angeles, London. 
 
d’Haenens, L., N. Jankowski, A., Heuvelman. 2004. “News in Online Newspapers: Differences in  

Reader Consumption and Recall.” In New Media and Society. 
 

Dillon, A.2008. Designing Usable Electronic Text. Taylor and Francis, London, UK. 
 
Eisenstein, E. 1979. The Printing Press as an Agent of Change. Cambridge University Press, UK.  
 
Flick, U. 2007. Managing Quality in Qualitative Research. Sage Publications, London, Thousand  

Oaks. 
 
Gane, N. 2005. “Radical Post-humanism: Friedrich Kittler and the Primacy of Technology.”  

In Theory, Culture and Society, Sage, London, Thousand Oaks. 
 
Goldstein, P. 2005. “Reader Response Theory and Criticism.” In The Johns Hopkins Guide to       

 Literary Theory and Criticism. Johns Hopkins University Press. 
 

Graber, D. A 1998. Processing the News: How People Tame the Information Tide. University of  
Illinois at Chicago.  

 
Hansen, M. B. N. 2009. Media Theory, Theory, Culture and Society. SAGE, London, Thousand  

Oaks. 
Hatt, F. 1976. The Reading Process. London, Clive Bingley. 
 



 84 

Heidegger, M. 1983. Hebel, Friend of the House, trans., Foltz, B., and M. H. Heim. Pennsylvania  
State University Press. 

 
Hesse, C.1996. The future of the Book. University of California Press, Berkley, Los Angeles. 
 
Heim, M. H. 1997. Heidegger, McLuhan and the Essence of Virtual Reality. Oxford University  

Press, Oxford. 
 

Heim, M. 1997. The Computer as Component. Oxford University Press, Oxford, UK. 
 
Hollander, B. A., D. M. Krugman, T. Reichert, J. A. Avant.  2011. The E-Reader as Replacement  

for the Print Newspaper. Springer Business Media LLC. 
 
Innis, H. 1951. The Bias of Communication. The University of Toronto Press, Toronto. 
 
Johns A. 1998. The Nature of the Book. University of Chicago Press, Chicago, London. 
 
Keep, C. 2005. “Hypertext Theory and Criticism.” In The Johns Hopkins Guide to Literary  

Theory and Criticism. Johns Hopkins University Press. 
 
Lewenstein, M., G. Edwards, D. Tatar, A. DeVigal. 2008. Stanford University, Poynter Online  

Eye-Track Study. Stanford University, Poynter Institute for Media Studies, USA. 
 
Lupton, E. 2010. Thinking With Type: A Critical Guide for Designers, Writers, Editors &  

Students. Princeton Architectural Press, New York. 
 
Manovitch, L. 2012. Software Culture. MIT Press, Cambridge MA. 
 
Marchionini, G. 2010. Information Concepts: from Books to Cyberspace Identities. Morgan and  

Claypool Publishers.  
 
Marshall, C., C. 2010 Reading and Writing the Electronic Book. Morgan and Claypool, San  

Rafael CA, USA. 
 
Marshall, C., C. 2007. The Grey Lad Gets a New Dress: A Field Study of the Times News Reader.  

Microsoft Corporation, Redmond WA, USA. 
 
Martin, D. 2011. Interview conducted at, Seneca College of Applied Arts & Technology, Toronto 
 
McLuhan, M. 1964. Understanding Media: The Extensions of Man. The University of Toronto  

Press, Toronto. 
 
Neuman, W. L. 2006. Social research Methods: Qualitative and Quantitative Approaches.  

Pearson Education, Boston MA, 2006. 
 
Neuman, W.R., R. J. Marion, A. N. Crigler. 1992. Common Knowledge; News and the  

Construction of Political Meaning. The University of Chicago Press, Chicago and 
London. 

 
Nielson, J., K. Pernice. 2010. Eye-tracking Web Usability. Pearson Education. 
 



 85 

Nord, D.P. 2001. Communities of Journalism. University of Illinois Press, Chicago. 
 
Nossek, H., H. Adoni. 2006. The Future of the Book in the Digital Age. Chandos Publishing,  

Oxford, UK. 
 
Pettegree, A. 2010. The Book in the Renaissance. Yale University Press, New Haven, London. 
 
The RAND Reading Study Group. 2002. Reading for Understanding. The RAND Corporation,,  

Arlington, VA. 
 
Shannon, C., W. Weaver. 1949. The Mathematical Theory of Communication. University of  

Illinois Press. 
 
Sher, R.B. 2006. The Enlightenment and the Book. University of Chicago Press, Chicago,  

London. 
 
Tewksbury, D., S. L. Althaus. 2000. “Differences in Knowledge Acquisition among Readers of  

the Paper and Online Versions of a National Newspaper.” In J & MC Quarterly, Vol. 77 
No. 3. 

 
van Dijk, T. A., W. Kintsch 1983. Strategies of Discourse Comprehension. London, Academic  

Press. 
 
Watters, C.R., M. A. Shepherd, T. Chiasson, L. Manchester. 2004. Digital Documents: Systems  

and Principles. Springer-Verlag, Berlin, Heidelberg, New York. 
 
Zambarbieri, D., E. Carniglia. 2012. “Eye Movement: Analysis of Reading from Computer  

Displays, eReaders and Printed Books.” In The Journal of the College of 
Optometrists. 

 


	Comcult Thesis_final_Jackie_Young
	Comcult Thesis_final_Jackie_Young.2

