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Research methods from both the qualitative and quantitative
paradigms were used to answer the question concerning how adult readers
navigate through informational text embedded in a hypermedia environment
to construct meaning. Subjects were 11 employees of a corporation that
possessed a highly sophisticated technological infrastructure. From
information gained from reader profiles, job task scenarios narrated by
subjects' think-aloud procedures, posttask questionnaires, and posttask
interviews, employees explained how they moved through a workplace
hypertext document to comprehend information needed to complete the job
tasks presented in the study. Researcher's observations, supported with
audiotapes and videotapes, reinforced the following conclusions: (1) adults
transfer the reading strategies that have proved successful for them when
reading printed text to reading electronic text, (2) adults who work in
hypermedia applications have invented new reading strategies to manage
information embedded in a hypermedia environment, (3) cognitive behaviors
exhibited when adults read printed text sometimes are duplicated in
hypermedia text, (4) workers missed not being able to "control the document"
by rearranging pages, tabbing sections, enhancing significant text with colored
highlighters, and adding personal notes to add convenience to their job
functions, (6) workers felt a certain uneasiness when reading hypertext, even

though all considered themselves computer literate and had more than two
years work experience in computers, and (7) employees were not suffering
from any physical discomfort or distress, such as eyestrain, headaches, or
skeleto-muscular disorders when reading hypertext. Making the change from
reading text printed in traditional paper format to hypertext environment
was not a choice; it was a mandated necessity for the large organization to
survive in a highly competitive economic business community. The workers'
jobs depended on their successful adaptation of previously learned job skills,
learned either in school or at a different workplace, to a new technological tool.
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CHAPTER I

INTRODUCTION
Millions of adults in the 1990s are taking advantage of postsecondary
educational opportunities. The changing role of women, the unstable national
economy, and the challenge of evolving technology have created workplace
training programs. Fifty-one million adults who earned high school diplomas
more than 10 years ago will emerge as "new illiterates" needing job retraining
to retain employment (O'Donnell, 1992). "The ability to read will be like
income and have both absolute and relative value" (Chall, 1983, p. 3).

Reinking (1994a) observed that:
We are experiencing an irreversible movement from printed to electronic
forms of reading and writing . . . which points to fundamental changes in
the way that we communicate and disseminate information, the way we
approach the task of reading and writing, and the way we think about
helping people become literate (p. 1).

With technology revolutionizing the delivery of literacy activities to adults in
the workplace settings, it is essential that educators recognize the differences
between the traditional print-based text and electronic text.
The federal government has recognized this evolving need of
technological literacy in the workforce. Lamar Alexander (1991), Secretary of

Education during the Bush administration, said, "By the year 2000 we have .. .
to ensure that every American adult is literate and has skills necessary to
compete in a global economy and to exercise the rights and responsibilities of
citizenship" (Alexander, 1991 p. 4). The main literacy problem has not been
that people's literacy skills have been slipping but that literacy demands keep
rising (Venezky, Kaestle & Sum, 1987). In 1991, President George Bush
initiated his national educational program, America 2000. in which one of the
six goals specifically stated that every American adult would be literate by the
year 2000 (Alexander, 1991). Agreeing that a country's greatest asset is a
literate citizenry, President Bill Clinton re-endorsed that aim in his national
educational program, Goals 2000.
Literacy's explicit meaning resembles a multifaceted prism reflecting
social, cultural, political, as well as functional facets. Kozol (1980) believed
that "contemporary literacy implies a level of sophistication in the use and
comprehension of words, numbers, and symbols that cannot be achieved by the
mere competence to read, write, and do arithmetic" (p. 59). Venezky (1990)
wrote 'literacy requires procedural knowledge-the ability to do something, as
opposed to declarative knowledge-knowledge of something"
(p. 4).
Reading text, incorporating new knowledge into cognitive processes, and
applying that information in different situations constitutes an act of literacy.
Reinking (1990b) suggested that:

in the past, simply defined, literacy is the condition of being able to read
and write . . . [however] it is becoming increasingly apparent that

educators and educational policy makers must now expand their
definition of literacy to include reading and writing not only of printed
texts, but also of electronic texts
(p. 1).

Because 21st century workers' tasks will be more complex, adults know
that being viewed as literate includes more than reading, writing, and basic
computational skills; they must master a higher level of literacy-namely
reading electronic text. Members of America's future work force must possess
enhanced reading strategies not only to locate information in digitized
environments, but also to utilize that information in critical cognitive acts,
such as making inferences and evaluations, to fulfill daily job requirements.

Purpose of the Study

Because use of hypermedia documents is the current edge of the
technology frontier in the workplace, this study has investigated and described
the cognitive and affective processes that adults exhibit in the business
community while they read job-specific information embedded in a hypertext
environment. To obtain this knowledge, it was necessary to locate an agency in
the private sector that housed this workplace setting and to ask adults whose
job performance demonstrated successful reading habits exactly what specific
reading techniques they used to complete work tasks.
SABRE Travel Information Network (STIN) at 4200 American Way,
Fort Worth, Texas, recently completed a 3 year project that converted a

cumbersome product paper manual into an accessible hypertext document.
Using Verity's search engine as the software architecture in which to embed
the manual's information, SABRE's system designers customized the
software's functions to meet the unique needs of the Installation Operations
Center (IOC).
Topic offered a query-by-topic format in which related items stored in a
massive database could be hyperlinked into an informational retrieval
system. This software document was then loaded onto a secured local area
network system (LANS) within the STIN complex. Systems analysts have the
capability of updating the hypermedia document with new product
descriptions, price changes, and discontinued items, as well as adding
expanded technological features that allow the Topic document to mature into
a more sophisticated application (Topic, 1992).
Twenty SABRE IOC employees staff a kiosk in the STIN facility on
weekdays from 6 a.m. to 6 p.m., serving customers in the four United States
time zones. The workers' major job responsibilities are to address the
requests of telephone customers who need to install or upgrade SABRE
hardware and software in travel agencies nationwide. Because the customer
inquiries vary, IOC representatives must have instant access to model codes of
software and hardware; overviews of peripheral equipment needed to complete
particular installations; listings of discontinued products; updates on new
items; and miscellaneous documentation, such as self-study guides and quick
reference lists needed to explain equipment function, software capabilities,
and warranty information to the customer.

The purpose of this study was to identify successful reading strategies
in the workplace, not to measure how well each participant utilized the
software in completing the job-related task scenarios. Because of the
nonlinear format of the hypermedia application, it was illogical to expect all
subjects to solve the task scenarios in a like manner. The researcher used
both videocamera and an audio tape cassette in an effort to record
comprehensive, accurate, detailed data describing the cognitive reading
processes that employees employed as they participated in the "think-aloud"
task scenarios and navigated through the Topic hypertext application.
In addition, written questionnaires and personal interviews probed for
affective responses concerning employees' feelings toward (a) the reading of
workplace materials in electronic text, (b) their physical discomforts
experienced daily during long periods of concentrated reading at computer
terminals, and (c) a comparison of how reading strategies used when they
encountering printed text differed from reading strategies used when
encountering electronic text. Handwritten notes in a daily journal also
supported observations and miscellaneous comments made by the subjects
during the study.

Statement of Problem

The problem addressed in the study concerned identification of what
reading strategies adult readers use as they navigate through a hypermedia
environment to read informational text to construct meaning.

Research Questions

In order to observe the cognitive reading processes of adult readers as
they encounter informational text in a hypermedia environment to construct
meaning, a mixed method research approach was used in this study. Mixedmethod strategies have been called multimethod design (Durst, 1987) and
complementary methods (Firestone, 1987)- Quantitative research is an
objective approach which sets up an experimental design that is carefully
assessed and measured with statistical formulas such as correlation and
analysis of variance to eliminate any bias. Qualitative research involves the
researchers immersing themselves in the investigative situation in the role of
participant, observer, or both, seeking to understand the phenomenon of
interest (Firestone, 1987).
Qualitative research begins with a broad question and affords refinement of
the question as the research process proceeds (Bogdan & Biklen, 1992; Kamil,
1985). Taylor and Bodgan (1984) believe that " a good qualitative study
combines an in-depth understanding of the particular setting studied and
general theoretical insights that transcend that particular type of setting"
(p. 17). Miles and Huberman (1985) added that what was needed "was a rich
source of well-grounded, rich description and explanation of processes occurring
in local contexts. With qualitative data, one can preserve chronological flow,
assess local causality, and derive fruitful explanations" (p. 22).
Because good qualitative research requires logical systematic methods, some
data in this study were analyzed in a quantitative manner. The results were
then used to add validity to the data. This mixed-method of research often has

been utilized by researchers so that the strengths of qualitative information
with its description of subjects, places, events, and processes can be justified
with quantitative procedures that lend validity and reliability to the study
(Miles, 1985). In this study the following questions were identified:
1. How do subjects view themselves as SABRE employees and
computer literates?
2. Do adults who work in hypermedia applications transfer the reading
strategies that have proved successful for them in printed text to the electronic
text ?
3. Have adults who work in hypermedia applications invented new
reading strategies to manage information embedded in a hypermedia
environment?
4. What cognitive processes do adult readers in the workplace use to
remember new information learned in hypermedia documents?
5. What differences do workers perceive between reading text in the
traditional printed format and electronic format?
6. How do workers feel about the change in reading behaviors which
must accomodate information presented in a hypermedia document instead of
from a traditional paper document?
7. What physical discomforts, if any, do workers suffer when reading
electronic text for extended periods of time?

8
Significance of Study

A paucity of current knowledge supported by empirical research exists
that explains adults' cognitive reading processes when they encounter
informational text in a hypermedia environment. Even what is known about
adult reading strategies lacks a substantial knowledge base concerning
schema, social interaction, and constructivist theories. No storehouse of
information is readily available to help educators learn whether or not adults
access information or acquire new knowledge differently than children.
Research is also difficult because adults have no motivation to remain
in lengthy studies unless they receive some type of compensation. Most
information comes from "captive subjects" enrolled in community colleges or
university classes or from employees participating in workplace training
seminars. There is no central place to which adults must go on a daily basis
where learning can be observed and measured (Bowren, 1987).
Few reading educators have acknowledged hypermedia's impact as an
instruction medium. In the past, electronic text first emerged in the
computerized materials presented in "Instructional Learning Systems (ILS)
that exemplified technology at its best and its worst" (Turner, 1993). These
comprehensive packages of software and hardware accomplished such tasks as
assessing student placement, delivering of instruction, continuous monitoring
of students' performance, reteaching unmastered skills, and generating
multiple reports for teachers using data in multiple formats (Maddux, 1992).
At first glance, the ILS appeared to be the answer to reading educators'
prayers. Students enjoyed the advantages of individualized instruction in

which the pace of learning and content met each student's need. Privacy
existed because only the teacher/tutor knew the level of placement of the
student or the amount of progress that the student achieved. Students
controlled the learning rate, which was not available in group learning, but
they tired of hierarchical programs that concentrated on the repetitive drill of
isolated reading skills for mastery. Also, the linear design of the software
offered students little flexibility or creativity.
Computer software and hardware have advanced rapidly, offering
readers options to enhance comprehension in electronic environments by
incorporating multimedia's graphics and sound. Hypermedia extended "the
framework for nonlinear environments" that provided assistance in organizing
and accessing information (Dede, 1987, p. 196). The nature of hypermedia
provides the reader with interactive and exploratory text. Hypermedia is
viewed as an extension of hypertext, which allows the user to overcome the
sequential medium of print on paper (Marchionini, 1988 p. 182). Hypermedia
blends the capabilities of multimedia, enabling the reader to surpass linear
print-based text with immediate, yet random, access to diagrams, pictures,
movies, speech, animation, and other needed information (Simonson, 1994). In
the past no "help features" existed to pronounce unfamiliar words, to offer
definitions, or to supply a graphic or visual image for understanding. This
evolution from the original linear software design signals a need for
educational researchers to reinvestigate the use of educational technology's
influences on reading instruction.
First, electronic texts are now extremely flexible, and they interact
quickly with the reader's unique purpose whereas paper text remains rigid
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during the reading experience. With paper text, no features offer support to
the reader for word definition or text clarification, and readers must rely on
outside measures such as contextual meaning or dictionary definition for
assistance.
Second, the nonverbal elements, such as pictures, icons, graphics,
movies, animations, and sounds, aid in comprehension. These items are
usually hot text, meaning that the reader can click directly on top of the word
or icon and receive instant help. Among various comprehension support
features are word definition, word pronunciation, animated explanation of the
passage in question, useful background information, and, perhaps, a less
technical version of the text displayed.
Third, the nonlinear form of electronic literature, especially hypertext,
invites the reader to journey through the digitized text on a personalized path.
Because each learner has unique needs, the student travels through passages
interconnected with nodes that only that particular person needs to construct
meaning from the story.
Fourth, computerized text expands a reader's access to information
through telecommunications and multiple databases. Electronic entry into
sources beyond printed textbooks offers learners exciting research
opportunities.
Finally, the production capabilities of personal computers housed in
classrooms through desktop publishing packages, e-mail facilities, and
Internet availabilities are changing even the pragmatics and conventions of
written communication. Electronic text not only provides input for readers, but
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it also allows a creative output for students to demonstrate concept
attainment (Reinking, 1994b).
"While new electronic forms of text presentation appear to contain great
potential for supporting readers as they interact with informational text,
relatively little work has been conducted to evaluate this potential for
supporting reading comprehension" (Leu, Gallo, & Hillinger, in press, p. 7).
Reinking (1994) agreed that "we need to understand more about the strategies
that readers and writers use when reading and writing electronic texts" (p. 23).
Initially, studies of hypermedia's effectiveness as an instructional
vehicle consisted of the traditional experimental format of comparing a control
group and an experimental group in the performance of a similar task. Two
groups of students were given equivalent reading passages-one presented in
the traditional paper format and the other, in the hypermedia format (Foltz,
1993). When the results yielded a significant difference between the
comprehension scores of the two groups, critics of the use of electronic text as
an instructional medium claimed that either the Hawthorne effect of computer
novelty or extra instructor attention was the true influencing variable not the
hypermedia's capabilities. Another frequent criticism was that the longevity
of the learning was probably short-term. When the results often yielded little
significant difference between the two groups' comprehension scores,
researchers cited students' unfamiliarity with navigational techniques in the
software as the probable cause.
Many studies noted that some subjects became "resource junkies,"
meaning that subjects became more entranced with the hypermedia software
capabilities than with completion of the task at hand. In other words, they
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spent their time in accessing the treasures of the support nodes rather than in
reading the passages. Ultimately, when their comprehension scores on a
posttest were compared to fellow classmates whose primary reading purpose
was to understand the materials, their scores were lower (Horney, 1995) .
Researchers at Syracuse University constructed a similar experiment,
but guarded for the interference of navigational problems by spending several
days with the subjects, teaching them how to maneuver within the hypermedia
environment.

[They] "explored several issues comparing the comprehension of
information presented in textbooks and the same information presented
within a hypermedia environment. Sixty sixth-grade students read a
passage from a social studies textbook in one of four conditions: the
original textbook passage, the original textbook passage on a computer
monitor, the original textbook passage with color graphics that
appeared in the hypermedia version but without interactive
capabilities, and the hypermedia version of this passage containing
both the additional color graphics and interactive capabilities.
Analyses of variance showed that students in the hypermedia condition
recalled significantly more text-based and reader-based content units
than students in the other conditions. (Leu, et al., in press, p. 1)

ANOVA techniques evaluating the effects of treatment on each group
suggested that students in the fourth group significantly increased their
understanding of the social studies concepts over students in the three other
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groups. In addition, members of the fourth group engaged in a support feature
that offered self-monitoring "check-up" procedures to assure comprehension.
The scores of the higher-achieving students significantly correlated to those
who most frequently utilized the support feature (Leu et al., in press).
A second study examining hypermedia's effects on long-term learning
was patterned after the previous one. A study was done with 90 sixth-grade
students reading equivalent passages of science text that explained the source
of seasonal change. In this study, only three groups received one of three
treatment conditions: (a) the traditional textbook passage, (b) the traditional
passage on computer but without interactive hypermedia capabilities, and (c)
the hypermedia version of the textbook passage with interactive capabilities.
The ANOVA techniques suggested similar results. In addition, a follow-up
check 6 weeks later showed that understanding of the source of seasonal
change was sustained in 24 out of 30 students in the group who received the
hypermedia instruction (Leu & Hillinger, in press).
At the University of Oregon, a descriptive study focusing on reading
behaviors of 17 middle school students when they encountered two short
stories embedded in a hypermedia environment identified six reading patterns
that students utilized when comprehending hypertext: skimming, scanning,
checking, reading, responding and studying. The results also suggested that
hypertext reading patterns are directly influenced by design factors in the
software and. the reader's perception of the task (Horney, 1994).
Hypermedia's instructional strengths have been recognized by the
business community. The digital speech, still images, video, and linking
capabilities assist workplace educators in developing effective instructional
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materials (Hillinger, 1993). Companies needing technological support have
spawned the demand for corporations such as Verity, located in Mountain
View, California, which has designed hypermedia software products for the
office. Their products are open architecture--or frameworks-that allows
clients to embed information into the applications for quick retrieval. These
software packages can then be loaded onto secured local access networks
(LANS), and accessed by numerous workers. These information agents or
servers can also be accessed by employees at remote locations by Internet or
the World Wide Web.
These hypermedia applications demand reading efficiency in its most
acute sense. Navigating this hypertext, searching for information, filtering out
unnecessary data, and monitoring daily change in the workplace arena are only
a preview of what is to come in the 21st century (Topic, 1992).
A review of the current literature in the field of reading yielded no
studies that explained what reading strategies adults employ when reading
informational text embedded in a hypermedia environment. Although some
studies report children's reading performance in relation to comprehension of
informational text and metacognitive strategies in a hypermedia environment,
these results cannot build assumptions to be applied to the field of adult
reading instruction.
The amdragogists-those who study the science of teaching adultsbelieve that life experiences directly impact readers' vocabulary knowledge,
schema, motivation to learn, cognitive strategies, and a wide repertoire of
problem-solving techniques that are utilized when constructing meaning from
informational text (Bowren, 1987). Therefore, knowledge gained from studying
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the cognitive reading processes of children in an electronic environment is
interesting, but, because children and adults possess unique learning
characteristics, they should be categorized as distinct entities.
The present study has identified physical, cognitive, and affective
reading processes as exhibited by adult readers who successfully maintain a
job in a highly technological workplace setting. Their skills in navigating
through hypertext depend on acute reading techniques, knowledge of the
information retrieval system, and accurate metacognitive decisions to ensure
customer satisfaction.
By directly questioning adults who exhibit successful reading strategies
in the business community, the study can inform the research community
about some of the reading abilities that will be required in the workforce
during the 21st century.

Definition of Terms

The following terms are defined to state as clearly as possible the
manner in which they are used in this study:
Andragogists-from the original term, andragogy, was coined by Malcom
Knowles in his book, The Adult Learner: A Neglected Species (19841 In this
study, andragogists are defined as those who study the science of how adults
learn (Bowren, 1987).
Cognitive stvles--bear important distinctions from learning styles.
Cognitive styles provide information about the learner's ability to process
information and to perform well or poorly on a learning task.
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Synonyms for this term include cognitive controls, cognitive tempo, and
perceptual styles (Smith, 1993).
Hvperdocument. hvperapplication. or hypertext--the software that fits
within the hypermedia architecture.
Hyperlinks-software capability that enables users to jump from one
hypermedia application to harvest information and then to move to another
application to complete a task.
Hvpermedia-a framework for text, images, and speech presented in an
electronic environment that provides background and vocabulary support to
enable learners to comprehend expository materials (Hillinger, 1994).
LANS-an acronym for local area network systems. These systems link
multiple computer stations together for communication purposes in a small
area. They range in size from filling one classroom to connecting remote sites
in a school district.
Legibility-a term meaning the how physical characteristics of written
text affect such factors as visual fatigue, reading speed, and comprehension
(Reinking, 1987, p. 25).
Multimedia-software capabilities, such as speech, graphics, video clips,
audio clips, animations, quicktime movies, definitive text, diagrams, or maps,
that support student learning.
Scanning-eves moving from fixation to fixation, searching for a
predetermined word, phrase, or graphic.
Skimming-eves moving through text with no sustained fixations so that
reading can occur.
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Support features, resources, or nodes-text, graphics, diagrams,
photographs, sound clips, video clips, and others that clarify text for the
reader. Nodes can vary in size from single words or sentences to entire books
or from one simple diagram to a quicktime movie (Horney, 1991).
Reading-eves moving through the text systematically interacting with
print in either paper or electronic format in order to construct meaning
cognitively and/or affectively (Horney, 1991). Anderson (1984) further defines
reading explaining that it is "the process of constructing meaning from written
texts. It is a complex skill requiring the coordination of a number of
interrelated sources of information" (p. 6).
Responding-interacting with text using words, sounds, or facial
expressions.
Re-reading-revisiting previous text to reinforce or correct
understanding.
Post-typographic-term used by various writers to highlight different
effects of electronic communication (Reinking, 1994a, p. 4).

Because the study had to be scheduled when it would not interrupt
SABRE business activities, the only subjects available were female. Prior to
notification of the study, the male employee had scheduled vacation time.
Because he was absent, his computer workstation, located in one of the IOC
office cubicles, was the study's setting. The use of only female subjects could
have influenced the data.
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IOC representatives were introduced to Topic about two years ago.
Until that time, they used a massive paper manual positioned on a large
metal stand on their workstations containing the product model codes of
hardware, software, peripheral equipment, and onsite installations work
requests to assist customers. The orders were directly entered into Midas, a
software program that provided a SABRE order form and instantly dispensed
it through a LANS to both the warehouse facility and the installation
technician dispatcher. With Midas they could print certain orders to use as
future reference documents. Because the study required employees to record
the job task scenario answers on a paper form, which was not normal daily
routine, this procedural interference could have influenced the data.
SABRE systems analysts customized the Topic program to accelerate
the order process and to provide a convenient daily product update system.
Now in a normal business transactions, employees only have to use the Topic
search functions to locate needed information, read products' descriptions and
specifications, and determine which items match the customers' unique needs.
Using a toggle key enables them to access a second program, Midas, IOC
employees then would use the "cut and paste" functions in Topic to transfer
those items to the appropriate position in the computerized order form.
When SABRE incorporated the Topic hyperdocument into worksetting
to increase employee efficiency, on-the-job training workshops acquainted
current employees with the hypermedia software; after the initial training,
new employees received only the Topic training in preparation for their future
job responsibilities as an IOC representative. SABRE systems analysts'
disabled the print-to-paper capabilities so that all Topic information would be
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in electronic text on LANS and IOC workers would cease to depend on paper
documents for support.
Because change of work habits or routines are often both difficult and
uncomfortable, IOC representatives were encouraged to become acquainted
with Topic as soon as possible. To ease employees' fear and uneasiness of
working within the hypermedia environments, a six month grace period was
established in which IOC representatives could have their paper manuals to
support the hypermedia environment. After that time they were required to
relinquish their paper manuals to utilize the hypermedia information
retrieval capabilities of Topic. One employee, who is dyslexic, refused to
surrender her paper manual in spite of systems analysts' demands. She
believed that losing this document would jeopardize her job performance and
ultimately cause her dismissal. Employees' feelings concerning the unique
element of change from gathering information in a familiar print environment
into a new, unfamiliar electronic text milieu could have influenced the data.
Knowing this background is important because although the IOC
representatives were in their normal workplace setting, during the study
where they had access to the hyperapplication used in their daily job routine,
they did not have access to personal notes, saved queries of previous product
orders, or a paper manual to complete the simulated job task scenarios that
pertained to both old and new SABRE products. In some instances they were
forced to locate the unfamiliar products, read descriptive information, and
make professional decisions before completing the orders for the imaginary
clients. If the representatives had been at their workstations with personal
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resources, it is possible that solving the simulated job-task scenarios would
have been simpler.
A factor that could have influenced the study's findings was that
participants were asked to place the customer orders by completing a written
form designed from a Midas screen capture. The researcher wanted tangible
proof that each subject had completed the task scenario. Since the present
SABRE Topic/Midas system did not allow subjects to print a copy of the
finished products, it was best to supply participants with a Midas replica.
This disruption in the routine ordering process might have added aggravation,
frustration, or confusion to subjects' overall performance.
Another factor is the fact that subjects were asked to participate in a
"think-aloud" process of voicing their thoughts, feelings, and problem-solving
techniques as they proceeded through the scenarios. Because this "thinkaloud" process is not a normal facet of the daily work routine, it is possible
that some data were lost when subjects forgot to report all mental actions or
emotions.
According to a question response on the Reader Profile Questionnaire,
all participants possessed at least 2 years or more of work experience on
computers and had attended one of the SABRE Topic on-the-job training
sessions. It might be logical to believe that all were familiar with this
hyperapplication's capabilities. However, some employees had resisted the
change from using a paper product manual to using an electronic
hyperdocument, and, without having their personal resource available to them
in the study setting, they might have encountered some navigational problems
in locating information.
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Subjects were aware that they were being audiotaped, videotaped, and
observed by a researcher. In spite of the assurance that performance in the
study would not be used in a yearly job evaluation review, it is possible that
participants were tense and did not execute the tasks as they would during a
regular workday.
Because other IOC representatives had to share and distribute the
workload of the person participating in the study, it was not cost-effective for
SABRE to allow the study to continue for a longer period of time. This is an
example of why difficulty arises in obtaining accurate data about adult
reading skills and workplace literacy. Fortunately, Dr. Richard King, manager
of SABRE's Training and Education Division supported interest in adults'
reading habits in workplace hypermedia applications and convinced other
managers to assist the researcher in structuring the study.
Finally, critics could challenge the validity of the study because each
subject was observed for only 2 hours while she fulfilled the requirements of
the questionnaires, job task scenarios, and interviews. Even though the
duration of the study was approximately for a total of twenty-four hours, it
was an authentic "snapshot of time" and was a valid opportunity to observe
the adults actively reading in one of the few hypermedia work environments in
the Fort Worth/Dallas area.

Assumptions

Although the introduction of the think-aloud strategy was an unnatural
process for the subjects to incorporate with their reading behaviors, it is
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assumed that this oral report of cognitive processes was complete and
truthful. In addition, it is assumed that no unusual external conditions
existed that would adversely affect the results of this study and that the
observation time period in which to gather the data was adequate.

CHAPTER II

REVIEW OF RELATED LITERATURE
The purpose of this review is to examine the current literature in the
field of reading education that pertains to learning how adult readers navigate
through informational text embedded in a hypermedia environment to
construct meaning. Because hypermedia has entered both the educational
classroom and the business community only recently, little has been written
addressing this question. Since technology is rapidly advancing into every
aspect of American life, educators must know which reading strategies should
be emphasized to enable students and workers to master this new electronic
information media.
In order to gain additional knowledge about the two areas of interestadult reading behaviors and reading behaviors in a hypermedia environmentit was necessary for the researcher also to investigate the field of educational
technology and its effects on reading instruction. This information supports
and strengthens the findings of the study.
Before marrying the two distinct disciplines of reading education and
educational technology into an investigation of how hypermedia influences
adults' reading behavior, it is necessary (a) to review research concerning the
reading process, (b) to focus on the nature of the adult learner, (c) to examine
current theories of cognition, (d) to compare cognitive development and the
reading process, (e) to learn how technology has evolved in reading instruction,
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(f) to apply current reading and learning theories to computer support in the
reading instruction, (g) to consider hypermedia assisted instruction (HAI)
design as an effective media in reading comprehension, and (h) to investigate
current research concerning reading comprehension in a hypermedia
environment.

The Reading Process

Unfortunately, most research on the reading process has been conducted
with children. This is not unusual, because much of current learning theory is
based on the work of Jean Piaget, a Swiss cognitive psychologist. He believed
that all intellectual changes in humans were of immense scope and sequence.
He believed also that this growth occurs in four stages in a fixed order and is
largely irreversible and permanent.
Because educators thought that cognitive growth could be measured by
the sophistication of reading abilities, they assumed that adults passed
through the same sequential learning process as children. It was not
uncommon for adult basic education courses in the early 20th century to use
children's books as a core curriculum.
In many ways the reading processes for children and adults are similar.
For example, for both children and adults, reading comprehension is a complex
cognitive process involving oculomotor and perceptual skills. These activities
direct the eye from location to location on the printed page or electronic screen.
Each eye stop is called a fixation. The sophistication of the individual's wordlevel processes encode the word's visual pattern and, then, accesses its
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meaning from memory. The individual's text-level capabilities compute the
semantic, syntactic, and referential relationships among successive words,
phrases and sentences in text reading, and then, the reader constructs
meaning from text (Daneman, 1991).
Reading comprehension cannot result without the presence of adequate
word-recognition ability (Stanovich, 1991). Vygotsky, a Russian cognitive
psychologist and a contemporary of Piaget, believed that the "word meanings
were perceived by a child through the same mental operations as an adult;
however, he believed that a child constructed meaning for that word in a
different method than an adult did because of a factor known as schema"
(Kozulin, 1988, p. 126).
Anderson & Pearson (1984) defined schema as "the active process of
constructing meaning by connecting old knowledge with new information
encountered in text" (p. 302). It sensitizes the reader to information embedded
in an expository structure.
Adults' vast schemata can be an asset that may become a liability.
Children learn a new concept from the beginning with an unbiased attitude
and a fresh outlook, whereas an adult may encounter the same new concept
with resistance due to incorrect old knowledge or unpleasant prior experiences.
Unlearning an old, familiar concept or changing a belief or value judgment can
sometimes be difficult and uncomfortable. This unlearning can sometimes
clash with instruction, thus preventing the transmission of new knowledge to
the learner (Little, 1981).
Important elements in schemata are culturally-influenced knowledge
and a world view that can prejudice readers as they comprehend printed text.
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Unfortunately, many reading educators of both children and adults assume
that all students in their classes possess the same schema. Because of many
factors, such as culture, age, socioeconomic, and language restrictions, this
assumption is seldom valid (Anderson, 1984).
Finally, few studies focusing primarily on adults' comprehension
abilities have been published. In the Handbook of Reading Research. Pearson
(1991) describes how reading comprehension relates only to how children
construct meaning from printed text. He uses the vague term "various ages"
once, which is the closest reference to either adolescents or adults (p. 847).

The Nature of the Adult Learner

Adulthood is divided into three stages: early, ages 20-40; middle, ages
40-60; and maturity, after age 60. During the early period, adults appear at
their intellectual peak because they are flexible and open to new ideas. They
continue learning in middle age and reach their prime years intellectually in
maturity. Research has determined that healthy older adults' cognitive skills
do not decline at a specific age. Many even return to the classroom for an
education that they had desired throughout their lives (Scales, 1984).
Adults enter the instructional setting with some history of learning and
with a sophisticated capacity for solving problems both inside and outside the
classroom. They possess personal philosophies, with beliefs and attitudes
concerning what life is about and how it should be lived. Experience has built
a knowledge base that includes the lexicon and syntax of language, as well as
the pragmatics of language use that are necessary in mastering the reading
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process. This combination of language and lifetime common sense knowledge
enables adult reading students to bring a level of refinement to the learning
situation (Sticht, 1992).
Adult students are usually autonomous and self-directed. Their
expanded reservoir of experiences has built a schemata that provide a rich
resource for learning. It also contributes a broad educational base to which
students can relate new learning (Buchanan, 1981). Having lived longer than
children, they have varied life experiences that allow them to store, organize,
and reorganize these experiences into a complex set of knowledge, attitudes,
and interests (Biggs, 1980).
In essence, it would appear that adults are still cognitively active after
age 20. As they cope with intellectual demands in the classroom and in life,
they are quite capable of gaining new knowledge and extending problemsolving techniques from one arena of their life's activities to another.

Theories of Cognition

As with the studies examining the reading process, most research
explaining theories of cognition has been done with children. As noted earlier,
Piaget's theories of universal sequential stages of human cognitive growth
provide a broad foundation for the learning theories that are accepted within
the educational community today. In 1972, however, Piaget revised his earlier
thoughts about cognitive growth ending at age 18. Long (1980) related the
following thoughts about Piaget's revisions:
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(a) four distinct cognitive levels exist, (b) all normal people attain the
highest level by age 20, (c) demonstration of formal operations may
differ among individuals according to area of specialization, and (d)
formal operations, unlike concrete operations, are free from their
concrete content, but this is true only . . . for subjects . . . [in a] situation
[that] involved equal aptitudes or comparable vital interests.
[Piaget observed that] some children advance quickiy [through
the learning stages] while others move at a slower pace, but the order of
stage development does not vary

Piaget seemed uncertain as to

what happens between adolescence and full adulthood. He noted that
the time span from 15-20 reflects a period of diversification of aptitudes
and the degree of generality of the cognitive structures

the

adolescent's logic is a complex but coherent system that is relatively
different from the logic of the child, and also constitutes the essence of
the logic of the cultured adults. This second phase opens the door for
continued speculation concerning the role of reality, concrete content, or
experience in the cognitive performance of adults.
(P. 2)

John Flavell, one of Piaget's leading interpreters, has suggested that
research generated from childhood cognitive development can serve as an
anchoring point for considerations in adults' cognitive development, even
though these changes are not controlled by biological stimulus. This growth is
probably irreversible, probably directional, more quantitative than
qualitative, and probably does not occur in all adults. Whereas Piaget linked
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cognitive growth with neurological factors, Flavell argues that cognitive growth
in adults may not be based only on these biological factors but also on life
experiences. He suggests that one of the main differences in the cognitive
development of adults and children may be the increased number and
intensity of life's experiences (May, 1981).
Vygotsky's studies of children's cognitive development, on the other
hand, centered on their interaction with the social environment. Kozulin
(1988) commented that Vygotsky briefly mentioned the development of
adolescent and adult cognition in problem solving and conceptual thinking.

In our experimental study of the intellectual processes of adolescents,
we observed how the primitive syncretic and complex forms of thinking
gradually subside; potential concepts are used less and less, and true
concepts begin to be formed--seldom at first, then with increasing
frequency. It would be erroneous, however, to imagine that this
transition from complex to concept is a mechanical process in which the
higher developmental stage completely supersedes the lower one. . ..
The developmental scene turns out to be much more complex.... We
know fairly well that human actions do not belong necessarily to the
highest and the most advanced level of development.. .. Even after the
adolescent has learned to produce concepts, he does not abandon the
more elementary forms; they continue for a long time to operate, indeed
to dominate, in many areas of his thinking . . . even adults often resort
to complex thinking. Moreover, even conceptual thinking in adolescents
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and adults, insofar as it is involved in solving daily problems, does not
advance beyond the level of pseudoconcepts. (pp. 140-141)

In contradiction to Piaget's thoughts concerning irreversible stages of cognitive
development, Vygotsky believed that adolescents and adults move easily
between stages in the problem-solving processes as they approach maturity.
Sometimes these stages are revisited by individuals to activate a former
cognitive strategy.
In reading education, these two opposing camps of philosophy exist. One
group believes that all readers, both children and adults, must accomplish
specific skills in a sequential order to become proficient in reading. The other
believes that social interaction influences reader competence and that all
learners are unique. These differing opinions concerning cognitive
development of children and adults point to the need for more research.
Specifically, "we need to know more about the influence of reading on cognition
and the influence of cognition on reading. Descriptions of the higher stages of
reading, particularly, are descriptions of higher levels of reasoning" (Chall,
1984, p. 24).

Cognitive Development and the Reading Process

Anderson (1985) defines reading as "the process of constructing
meaning from written texts. It is a complex skill requiring the coordination of
a number of interrelated sources of information" (p. 6). Unfortunately, there is
also the pervasive idea that the reading process is simply the decoding of
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printed symbols and assigning that symbol with a specific sound. A third
school of thought is that reading is primarily word identification and word
knowledge. It is common knowledge among reading educators that these three
abilities are the elements of a cognitive process. Readers mastering full
comprehension of text must implement critical thinking strategies involving
self-monitoring and self-questioning. "Skilled reading must be constructive,
fluent, strategic, motivated, and a lifelong pursuit" (Anderson, 1985, pp. 1718).

Because Piaget's theories are still well researched and respected in the
educational community, Jeanne Chall (1983) used his work to hypothesize
that beginning readers must pass through six sequential stages to accomplish
reading mastery. Like Piaget's cognitive stages, her reading stages have a
definite structure and differ from one another in characteristic qualitative
ways, generally following a hierarchical progression.
Some studies support Chall's (1983) theory that there is no difference
between the way that children and adults learn to read. In studies comparing
strategies used by children and adults in the early stages of learning to read,
analyses of variance indicated that adults do not necessarily make more use of
semantic cues than children do (Mudd, 1987). Further, it was found that the
general strategies used by adult novice readers (including sensitivity to
graphic and semantic constraints, number of hesitations, corrections,
deliberate omissions, and reading time) were similar to the strategies of the
less able child readers. Though the adults' comprehension and vocabulary
scores were found to be significantly higher than those of the children, they
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were not as high as had been expected considering the maturity and presumed
superior linguistic and background knowledge of the adults (Plotsky, 1977).
The community of adult educators has challenged these findings. To
these educators arbitrarily elevating a theory of the development of reading
stages derived from the study of children and automatically applying it to the
development of reading stages in adults is unacceptable. "There has been
relatively little attention devoted to studies supporting the stages in the
literacy development of adults and particularly to adults who are virtual
nonreaders" (Malicky & Norman, 1989, p. 198).
Other researchers have found that adults do not learn in a linear or
rigidly fixed continuum, nor do their skills develop in a predictable hierarchy.
Adults may have highly sophisticated skills in some areas and be independent
and integrated learners in those fields, but they may have gaps at very simple
levels and behave in dependent and self-protective ways in other areas
(Buchanan, 1981).
If the task is to read a book for content or for future test taking, adults
do not want to learn how to read. They want to learn specific skills or reading
strategies that will enable them to learn and to draw upon prior experience.
Most adults are not very interested in learning a complete body of subject
matter; instead they want only the knowledge and skill that will be useful in
dealing with the particular problem solving task of the moment (Little, 1981).
In essence, the theories of reading instruction fall into two distinct
schools of thought. Piagetian disciples, who believe that universal human
cognitive development is linear and passes through distinct sequential stages,
transfer this theory to the development of reading skills. According to them,
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each reader must master identified skills, or cognitive processes, in a specific
hierarchical order to acquire the ability to construct meaning from text.
In the other school, Vygotskian disciples maintain that learning is
nonlinear, depending upon social and cultural interaction, personality, and
sociocognitive attitudes. They believe that learners choose a personalized
path to knowledge, moving easily among past, present, and future areas of
interest. This school of thought not only embraces Barlett's and Anderson's
theories of schema influence on reader comprehension but also the reader
response theories that textual meaning comes from the reader's stance.
Louise Rosenblatt defines readers' stances, or purposes in reading
selected passages, as either efferent or aesthetic. Efferent readers have a
preset goal in mind, such as searching for specific information, whereas
aesthetic readers search for the beauty of the text and the pleasureful act of
reading. According to this viewpoint, it is impossible for all readers to derive
the identical meaning from a piece of text; however, each reader's
interpretation of the passage deserves respect and acknowledgment (Beach,
1991). Those who support the reader response theory in reading also have to
agree that, if children and adults read the same passage, they will not achieve
identical understanding. The element of schema will influence their
interaction with text.
Because of the philosophical differences among reading educators,
further research determining the relationship concerning the unique cognitive
styles of adults and children is needed. The final outcome may prove that all
schools of thought are correct only when the individual needs of each learner
are considered. .

34
History of Educational Technology in Reading Instruction

Artificial intelligence emerged as a science in the 1950s when
researchers attempted to design machines that possessed the same thought
processes as humans (Poirot, 1987). Early successes with chess games and
other rule-oriented applications stimulated hope in the educational world that
technology could be a new instructional medium.
Later, adult educators, who had been searching for effective
instructional methods for their students, hoped that microcomputers were the
answer. The increased number of underprepared students leaving public
schools, coupled with reduced government funding created a demand for
quality education obtained at the lowest cost (Bowen, 1992). Community
colleges infused this technology into their developmental educational
classrooms. In the 1970s, the U. S. military computer-based literacy efforts
focused on basic skills development in reading and mathematics with teaching
materials that were job-specific (Sticht, 1992).
Researchers pondered, with cautious optimism, the new, unique effects
of the application of computer technology in reading instruction. However,
research indicated that the effects were to be pervasive and enduring
(Reinking, 1991). Historically, computer instruction in education has been
classified into three distinct categories: the tutor, the tool, and the tutee
(Taylor, 1980). "The computer as a tutor is where we have been, the computer
as a tool is where we currently are, and the computer as tutee is where we are
going" (Caverly, 1994a, p. 5). The computer's first important role used the
tutorial, simulation, or drill and practice format as the tutor. It interacted
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with students as they either learned new skills or reinforced old skills
previously learned (Broderick, 1992a). Tutorials were defined as courseware
"designed to provide direct instruction of skills", and simulations were
courseware "transferring skills which have been learned in the classroom to
'real-life' situations where the student must predict what is going to take
place, make decisions based on those predictions, and generalize to other
situations" (Caverly, 1988, p 28). These programs were linear in design and
they were considered passive because students' thoughts used organizational
schemes or processes imposed on the information by software designers
(Blanchard, 1990).
The first major release of a commercial product available to the public
to teach adults basic skills was PLATO (Programmed Logic for Automated
Teaching Operation), developed by Control Data Corporation. In cooperation
with the University of Illinois and the National Science Foundation, it was
released to the public in 1975. The software employed both computer-assisted
instruction (CAI) and computer-managed instruction (CMI) to deliver
instruction to students (Turner, 1993).
PLATO's fixed content/variable time concept matched not only the
competency-based mastery learning needs of community colleges but also
Piaget's theories of sequential stages of development theories. Computers
produced drill and skill exercises in adult basic reading and mathematics
courses and also provided continual monitoring of student performance (Power
On. 1988). Drill and skill programs were defined as a "series of repetitive
exercises providing the student an opportunity to practice a specific skill"
(Broderick, 1992a). Standardized tests in math and reading measured

36
changes in learner performance as a criterion for effectiveness for this type of
instruction.
Turner (1993) wrote that " early instructional learning systems (ILS)
exemplify technology at its best and its worst". These comprehensive
packages of software and hardware can be used to accomplish many
educational goals, including the assessing of student placement, delivery of
instruction, continuous monitoring of student's performance, reteaching
unmastered skills, and generation of multiple reports for teachers using data
in multiple formats (Maddux, 1992).
At first glance, ILS appeared to manifest the educators' dreams.
Students enjoyed the advantages of individualized instruction in which pace of
learning and content met pach student's need. A privacy existed because only
the teacher/tutor knew the level at which the student was placed or the
amount of progress that the student achieved. Students controlled learning
flexibility that was not available in group learning. Administrators enjoyed
the cost effectiveness of computer labs that served a larger population than
the traditional classroom.
Reinking and Bridwell-Bowles (1991) reported that most research in
the use of computers in reading instruction has been conducted by private
firms who possess a commercial interest in the field. Therefore, it would
appear that a need exists for empirical research concerning this issue.
With time, computer instruction using ILS proved not to be the panacea
that was promised by marketing propaganda. Teachers became disenchanted
because enthusiastic expectations of the immediate remediation of student
reading disabilities were not met in reality. Other disadvantages of ILS were
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emphasized as educators searched for another "quick-fix" instructional
medium. Institutions complained about the constant need for technical
support for computers; the need for a resource person to be available to repair
minor malfunctions, and the continuous training of teachers/tutors so that
they could maintain knowledge of current software and hardware upgrades
(Askov, 1991; Maddux, 1992).
Defenders of educational technology argued that minor obstacles did not
detract from the computers' management capabilities. The systems could
track student performance better than the most diligent teachers. Also, ILS
could instantly correct and reinforce students' responses to activities and
immediately re-expose learners to any material until the desired level of
mastery was obtained.
In addition, computers functioned as tools to make the educator's job
easier by assisting with management/organization, diagnosis/prescription,
communication, and production. First, the computer helped the
teacher/professor with classroom recordkeeping such as grading, attendance,
and student performance. Second, sophisticated software offered a variety of
assessment and evaluation packages. Third, modems and networks allowed
teachers to talk with colleagues as well as students both inside and outside
the classroom. Fourth, word processor activities supported reading and
writing projects (Broderick, 1988).
As a whole, however, the educational community remained unconvinced,
arguing that ILS robbed students of that spontaneous teachable moment that
can only be recognized and exploited by a human teacher. Critics said that
machines were too mechanical and too impersonal; they claimed that students
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found drill and skill activities boring and repetitive. Ultimately, they
contended that only people could teach upper level reading and critical
thinking skills (White, 1992).
As the ILS lost favor, schools purchased stand-alone computerized
programs to minimize financial expenditures and to provide individualized
reading instruction to students. The advantages were simplicity and
reliability. Site licenses enabled duplication of individualized software; if one
unit malfunctioned, it could be removed for repair while the others remained
operable. Fileservers enabled networking but added technological complexity
to the environment which frustrated teachers (Maddux, 1992).
Again, teachers' expectations of the miraculous healings of disabled
readers failed to occur, perhaps for numerous reasons, including inadequate
inservice training, problems of scheduling students for computer time, too few
computers, and insufficient financial support. Despite this difficult beginning,
some students improved their reading skills, mastered learning strategies,
increased motivation, and renewed enthusiasm for learning. However, some
empirical studies continued to show that there were no significant differences
between learning in a computer-based environment and in the traditional
classroom (Ely, 1990), whereas other studies reported that computer-based
instruction increased student achievement at least as much as traditional
instruction (Balajthy, 1985; Feeley, 1986; Wepner, 1989).
Some CAI studies have shown that elementary children gained as much
as 1 to 8 months of reading ability over peers who received only traditional
instruction and that CAI was more effective for low achieving students than for
the average and high ability students CPower On. 1988). One study found that

39
adults who were poor readers made greater gains in reading achievement when
they read with computer support than they did with traditional instruction
(McConkie, 1983). Contradictory studies comparing CAI instruction with
traditional text instruction have shown increases in comprehension and
reading rates among subjects who used electronic texts, but have shown a
nontranference of reading skills to text off-line encountered by students in the
traditional classroom (Reinking, 1991).
Caverly (1994a) reported the following:

For over a decade, educators . .. have acquired computer technology in
record numbers using it as computer assisted instruction to supplement
their developmental classes through drill and practice software, or
provide primary instruction in learning centers through tutorial or
simulation software. How effective such acquisitions have been
depends on where you look. Using achievement, attitudes toward
instruction, motivation for learning more about a content area, and
learning time as dependent variables, CAI proves to be an effective
supplement to regular instruction though there is an inverse
relationship with more gain in elementary school than in high school or
than in college . . . When looking at the use of technology in reading in
adult developmental education-specific, CAI has had . . . . little or no
transfer beyond the computer lab to improved reading performance in
other classes, (p. 6)
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One instructional weakness of the ILS is the drill/skill or tutorial
software which is built on the deficit model of reading instruction. In most
cases, CAI has shown a significant improvement on posttests in terms of
achievement and student attitude toward computers; however, students
appear to lack the ability to transfer any isolated reading skill instruction
from the ILS environment to demonstrate the reading improvement and
comprehension of printed text in traditional classrooms (Caverly, 1994;
Mikulecky, 1988). Some studies found no difference in reading performance
when instruction was presented through electronic text or printed text in a
traditional environment (Balajthy, 1985; Feeley, 1986; Wepner, 1989).
Presently, more than 900 different educational software publishers
bombard educators with over 10,000 stand-alone instructional programs. At
least a dozen major manufacturers specialize in the expensive and elaborate
integrated learning systems that span large segments of the elementary and
secondary curriculum.
Although the software continues to increase in quality, it still does not
sufficiently exploit the capacity of the computer to enhance learning. Most
school districts have difficulty justifying the costs of acquiring and
implementing innovative programs unless empirical research can show that
software improves conventional teaching methods (Power On. 1988).
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Application of Current Reading and Learning Theories
to Computer Support in Reading Instruction

Education has a consistent history of hastily applying new
instructional media in the classroom; students become bored with the novelty,
and teachers shelve such expensive devices, such as structured skill kits,
guided reading machines, language masters, and tachistoscopes, in a dark
closet, (Clark, 1984). Consideration of current learning theories can clarify the
value of educational technology as an effective instructional medium.
Computers permit reconciliation between the Piagetian and
Vygotskian cognitive theories of learning and the technology's use in reading
instruction. Piaget's constructivism called for acquisition of skills in
procedural thinking and emphasized the source of learning, especially in the
context of inducing cognitive conflict. However, Vygotsky believed that social
interaction enabled the learner to return to equilibrium. He envisioned
effective confrontation between an adult problem solver and a child who is put
into a problem-solving situation (Lemerise, 1993). This view supports the ILS
incremental instruction approach of presenting knowledge in sequenced
modules. The student must master one skill before advancing to another.
Because Piaget's theories are well researched, Jeanne Chall (1983)
used his work to hypothesize that all beginning readers must pass through six
stages to accomplish reading mastery. These resemble Piaget's stages of
cognitive and language development. Like his cognitive stages, reading stages
have a definite structure, and they differ from one another in characteristic
qualitative ways, generally following a hierarchical progression.
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Vygotsky challenged Piaget's developmental stage theory of learning.
In his studies, he did not consider differences between adults or children when
determining how the learning process occurred; he studied all learners. The
well-known "zone of proximal development" was oblivious to age or life
experience. He believed in scaffolding, an approach in which a teacher leads a
student to the edge of old familiar knowledge and then builds a bridge to new
information. This instructional support, given in a social environment, was
the key to enabling the learner to make the cognitive leap into new frontiers of
knowledge.
Use of interactive computer software in a social environment to
complete open-ended projects helps students to employ strategies for learning
by investigation and implementation. Vygotsky saw social interaction as
allowing the learners to enter easily their zone of proximal development and
set off an internalization process. He believed that the phenomenon of one
learner working with another was more competent than one learner working
alone to generate new knowledge (Lemerise, 1993). This philosophy matches
the current theories of cooperative and collaborative learning.
As teachers change roles from presenters of information to facilitators
of learning, technology gives students tools or avenues for effective learning as
well as experience in using technology (Ely, 1990). With this educational
restructuring and introduction of technology into the classroom, many teachers
have seized the opportunity of shifting this responsibility for learning in a
manner that has led to the empowerment of learners at all levels.
Howard Gardner, Professor at the Harvard Graduate School of
Education, believes that the human mind and the natural patterns of learning
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are ill-suited to traditional educational materials, practices and institutions.
His theory of multiple intelligences presents three kinds of knowledge that
span across the disciplines. Within this threefold framework he seven forms
of intelligence from which humans come to know the world. These include
intellectual processes to understand life through linguistic translations,
logical-mathematical analysis, spacial representations, musical thinking,
bodily-kinesthetic methods of problem solving, interpersonal relationships,
and interpersonal knowledge (Gardner, 1989). "It seems clear that all schools
could benefit by understanding this theory . . . its implications for individual
students .. . and the guidance in finding appropriate educational uses for
computers" (Cahill, 1994, p. 199).
John Dewey's definition of inquiry is "the controlled or directed
transformation of an indeterminate situation into one that is so determinate
in its constituent distinction and relations as to convert the elements of the
original situation into an unified whole" (Dewey,
1938, p. 104). In computer simulations, a problematic situation drives the
learning. Students move through an experience of accessing information and
building new cognitive relationships to work toward a solution. Dewey placed
of technology in a central position in inquiry; he viewed inquiry as a productive
craft and technology as the tools of the craft. His view of technology might
include hammers, symbols, languages, and any ideas necessary to locate the
source of a problematic situation and project a resolution to resolve a situation
(Roschelle, 1994). In accordance with Dewey's thought, the use of computers
and hypermedia are tools students utilize in the cause of learning.
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Other studies have expanded the basic philosophies of Piaget,
Vygotsky, and Dewey philosophies within the field of technology. Witkin's
learning style theories emerged in the 1950s, distinguishing field-dependent
learners, who rely more on external references to process new information from
the field-independent learners who rely on internal references to assimilate
knowledge. Kolb (1976) developed a four stage model, based on the theoretical
background of experiential learning, which described the four kinds of abilities
needed to be an effective learner-concrete experience (CE), reflective
observation (RO), active experimentation (AE), and abstract conceptualization
(AC), which formed opposing ends of two separate dimensions
(abstract/concrete and active/reflective) (Ayersman, 1993).
Numerous learning styles inventories, such as Kolb's (LSI) Learning
Styles Inventory (1976), Canfield's Instructional Styles Inventory (1980), which
measures the multidimensional aspects of both the student's learning style,
and the teacher's instructional style; and the Mver-Briggs Tvr>e Indicator
(1992), have appeared. These inventories address 16 types of learning styles,
outlined in Jungian theory, which explain extroversion and introversion,
sensing perception and intuitive perception, thinking judgment and feeling
judgment (Ayersman, 1993).
Modality-based researchers examine environmental effects, or
academic ergonomics, on students as they learn. Ehrman (1990) studied the
lighting conditions of the room, the desirable temperature conditions, food and
drink intake, and the use of visual or acoustical aids. The Dunn, Dunn, and
Price (1985) studies examined student reactions to 23 separate elements
concerning information integration. These elements can be categorized as
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environmental, emotional, interpersonal, physical, and cognitive. Dunn (1988)
further researched the psychological and cognitive areas, focusing on
global/analytic, impulsive/reflective, and hemispheric style of learning
(Ayersman, 1993).
As cognitive psychologists discover more about how humans acquire new
knowledge, empirical knowledge explaining humans appears to grow in
tandem. Also, as cognitive psychologists discover more about how humans
acquire new knowledge, empirical knowledge explaining the science of artificial
intelligence appears to grow. Because these three fields are interrelated, it
seems logical to pursue the thought that artificial intelligence embedded
within software applications can directly influence students' ability to learn to
read.

Hypermedia As An Educational Option

Hypertext is a term credited to Theodor Nelson during the 1960s. He
viewed information as organized in webs or links and believed that the
prevalent linear concept of presenting information to students impeded their
acquisition of knowledge (Blanchard, 1990). Gates described the obstacles to
learning in this way:

People don't think and learn in a straight line, from one fact to another; they go
off on a million tangents, because they're interested in a million things. They
don't want to learn only what symphonies Beethoven wrote; they want to hear
them, and to know what was going on in Germany--or the world-at the time,
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who Beethoven's contemporaries were, how literature and art were influenced
by his music and so on.
(Gates, 1988, p. 14)

Blanchard (1990) wrote "the power of hypermedia and hypertext
applications resides in the links or relationships that students weave as they
explore information" (p. 23). Students also have opportunities to participate
in these publisher-made programs as well as create their own learning. These
hypermedia systems offer the multimedia effects of text, pictures, sound, and
animation to enable novice programmers to design personal hypermedia and
multimedia projects (Caverly, 1993a). Electronically, students can record
entries in response journals, create original stories, and design unique
problem-solving situations. Also, teachers have the capability to either
customize courseware or to create tutorials and simulations for students who
are having difficulty.
Hypertext necessitates the development of new cognitive strategies for
locating and comprehending textual information (Reinking & Bridwell-Bowles,
1991). Caverly (1990) defined hypermedia as dynamic in that "readers are
afforded the opportunity to compose their own understanding from a
knowledge base or landscape of information" (p. 36). Students explore this
information landscape by navigating through it using whatever path they
choose by selecting items of interest from the pull-down windows from the
menu bar. As students read, support features provide access to word
pronunciations, to a dictionary definition, or to word analysis strategies.
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Multimedia technologies have a great potential to empower learners'
mastery of higher-order thinking skills. The leverage that sophisticated
multimedia provides stems from a synthesis of multiple attributes
rather than any single characteristic: learning via structured discovery;
ability to tap multiple learning styles; web-like representations of
knowledge; enhanced mastery through learner authoring of materials;
the collection of rich evaluative information; and technology-supported
collaborative inquiry. (Dede, 1992, p. 55)

The strength of multimedia technology may lie in teaching students how to
think like the designer/teacher, but the opportunities for students' original
creativity are limited.
Multimedia programs, which are sometimes known as interactive
computer programs, have demonstrated effective results. One study designed
to instruct and model effective reading strategies to 205 undergraduates for
college-level biology and psychology texts found the transfer of study skills
from an interactive computer program to printed text in a traditional
classroom. Study strategies, instead of sequential modules concentrating on
content area specific drills, significantly influenced student behavior
(Mikulecky, 1988). Strategy transfer occurs more naturally when students
have opportunities to practice the newly learned strategies on their own texts.
They become effective independent learners when they can control strategies
that enhance learning (Stahl, 1992).
Another major difference between multimedia and hypermedia is
simple; it lies in who is developing the understanding. In multimedia software
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applications, the linear design forces students first to reconstruct the
designer's meaning from text and second, to then construct their
comprehension of the author's purpose. In the hypermedia environment, the
nonlinear arrangement of information nodes allows the reader a freedom of
choice. Students develop their own interpretation of new knowledge. For
example, in a specific passage a reader may encounter what the author may
believe to be a new vocabulary word. Some students may know the word and
not need any reinforcement, such as additional definitions, diagrams or
pictures. Other students who are unfamiliar with the word may need this
added support, as well as pronunciation which is available in the speech
function (Caverly, 1990). Because of the extended teaching support available
on basis of need, multimedia must be acknowledged as a worthy method of
instruction for certain students.
Hyperapplications advance technology a step farther than multimedia
and actively engage readers in an intensive medium.

[This allows readers to move through} a surface text which provides a
starting point and links which lead the reader away to browse among
many diverse topics . . . or the document could be considered an
intensive medium with links providing supplemental information to
help the user read and understand the original text. (Hillinger, 1994,
p. 32)

Written text "has been the mode of choice for conveying information
since the invention of movable type. Unfortunately the printed page has little
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to offer those with reading difficulties" (Armbruster, 1981, p. 2). Poor readers
need opportunities to define words with speech, text, or graphics without
asking for teacher assistance or consulting another source of information.
Instant reinforcement with the correct pronunciation enhances understanding.
Learner independence nurtures growth in comprehension as the student moves
to new concepts through use of supplemental information supplied by clicking
on help buttons or specific words.
Hillinger (1992) has designed an intensive hypertext/hypermedia model
that is used with both children and adults. The Responsive Text™ model
offers support in decoding, background knowledge, inferencing, and
comprehension monitoring. To assist in decoding, Responsive Text™ provides
spoken representations of words when the reader clicks a special icon, and a
second icon assists in presenting background knowledge. Because poor readers
tend to exhibit weak self-monitoring strategies, Responsive Text™ offers
checkup questions, available at the reader's option to check for passage
understanding.
Elementary touches of hypermedia also appear in other software that
appeals to students with different learning styles. Those who learn new
knowledge visually can benefit from the text and graphics, those who learn
audially have sound to pronounce words, to read passages, to play musical
tunes, or to replicate environmental sounds coming from mechanical objects,
people, or animals. Those who learn kinesthetically reinforce the visual and
audial senses both with the keyboard functions to produce responses to
interactive software or with the drawing capabilities of mouse and stylus
devices.
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Because computer software has grown in quantity and quality, windowtechnology, thesaurus functions, spelling and grammar checkers, and
bibliographic databases, it has become a powerful tool for many students
needing help to write in an academic environment. (Broderick, 1992b).
Computer-based encyclopedias, such as Encarta. Electronic Bookshelf, and
Groliers' Encyclopedia, allow students to write papers with greater breadth
and depth of knowledge than when they are traditional print. Word processing
packages, such as Amazing Animation. Write Mv Own Storv. and Storybook
Weaver enable students from kindergarten through sixth grade level to
experiment with numerous writing activities and to edit original works.
Elaborate databases provide students with opportunities to learn
organizational skills. Learners enter bibliographic information and comments
about research sources to share in cooperative activities at a later time. These
programs that lessen the students' fears of making errors and the dread of
endless rewriting (Young, 1988).
In the past, there has been evidence of positive attitudes toward
computer-based instruction, which grow with increasing amounts of exposure
(Reinking & Bridwell-Bowles, 1991). Older versions of educational courseware
focused on the drill and skill, tutorial, and simulation formats that fulfill
specific instructional purposes. The evolving capabilities of both hardware
and courseware in hypermedia design offer students stimulation in reading
and inquiry, which adds enthusiasm to learning.
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Reading Comprehension in Hypermedia

In a review of the literature in reading education, the researcher could
find no report of a study examining the cognitive reading processes of adults in
a hypermedia environment. Only two studies of the cognitive reading
processes of sixth graders and one study of the cognitive reading processes of
eighth graders in a hypermedia environment were found.
A quantitative study by Leu et al. (in press) compared the reading
comprehension of elementary children when they read expository passages
presented in both printed text in traditional paper format and the same
printed text in a hypermedia environment. Sixty 6th graders were studied in
four groups of 15 as each encountered a selection from a social studies
textbook about island life in the remote South Pacific. Because it was highly
improbable that the students possessed no prior knowledge of the topic, it was
assumed that all students began the study with equal schema. The text was
presented in four instructional conditions: (a) as published in original printed
format, (b) as published in the original text but written in an onscreen
electronic format, (c) as published in original text, but embellished with some
color graphics that appeared in the hypermedia version, and (d) as a true
hypermedia version with interactive choices of supporting information,
including color graphics, word definitions, and interactive capabilities. There
were no speech or sound functions.
Students in all four groups were measured for comprehension by
analysis of variance which showed that students in the hypermedia
environment recalled significantly more text-based content units than
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students in the other three conditions. On the average, students in the
hypermedia condition recalled twice as many content-based units as students
who only read only the original passage.
Within the fourth group, subjects' navigational methods in the
hypermedia environment were compared between members of the group to
determine if low ability readers used the same paths through the expository
text as the high ability readers. "Check-up" interactions were designed to
assist in comprehension monitoring. Statistical analysis showed that low
ability readers used the support structures which assisted with clarifying
complex ideas, while the high ability readers chose more check-up and rereading functions which seemed to indicate a greater knowledge of successful
reading strategies (Leu et al., in press).
Leu and Hillinger (in press) conducted a study in the content area of
science that also examined hypermedia's effects on long-term learning. This
study was done with 90 sixth-grade students reading equivalent passages of
science text that explained the source of seasonal change. In this study, only
three groups received one of three treatment conditions: (a) the traditional
textbook passage, (b) the traditional passage on computer but without
interactive hypermedia capabilities, and (c) the hypermedia version of the
textbook passage with interactive capabilities.
The results from comparison of pretest and posttest scores indicated
that the students in all three groups significantly increased their
understanding about the source of seasonal change. In addition, a follow-up
check 6 weeks later showed that understanding of the source of seasonal
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change was sustained in 24 out of 30 students in the group receiving the
hypermedia instruction.
A qualitative study focusing on the reading behaviors of 17 middle
school students as they encountered two short stories embedded in a
hypermedia environment, identified six reading patterns that students
utilized in comprehending hypertext: skimming, scanning, checking, reading,
responding, and studying. The results also suggested that hypertext reading
patterns are directly influenced by design factors in the software and the
reader's perception of the task (Horney, 1994).
The absence of studies of adult readers in a hypermedia environment
indicates a need to explore this area. This study provides additional
knowledge to the field of reading that can benefit adult reading instruction.

Nature of Legibility of Reading Text

in an Hypermedia Environment

As rapidly advancing technology changes the text environment from
printed to electronic forms of reading and writing, reading researchers
responded by conducting numerous experiments in investigating the legibility
of text, or how characteristics of text written in an electronic environment
affect such factors as visual fatigue, reading speed, and comprehension.
Reinking (1987) reports:
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[First], this research did not have much impact on printed
materials. Conventions for displaying text [on the computer screen]
emerged largely as a result of intuition and technological improvements
in printing. This interest was based on the belief that electronic
displays of written text differed significantly from conventional printed
materials.
[Second], there [also] was concern that text displayed on . . . .
computer screens may be hazardous to health. In the late 1970s, a
series of studies on computer display devices was conducted by the
National Institute of Occupational Safety and Health. The National
Research Council (1983) reviewed these studies and concluded that
there was no need for concern about radiation emitted by cathode ray
tubes within the monitor, but there was justification for concern for
visual fatigue, (p. 24)

Reading educators should reconsider the first issue. Text presented in a
printed format is static and the surface on which it appears is inert. Print
components do not respond to the reader with definitive text, diagrams,
pictures, speech, or other visual images as they can within a hypermedia
environment. In electronic text, the characteristics of illumination, color,
printing surface, spacing, typography, and nonactive animations, cause the
reading environment to become dynamic. With the addition of hypermedia
capabilities, the text then evolves into interactive legibility (Reinking, 1987).
How does this active text affect reading comprehension? Contradictory
studies concerning "control of the reading environment" have yielded different
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results. When control was monitored by artificial intelligence in integrated
learning systems, high school students who were poor readers performed as
well as good readers (L'Allier, 1980); however, in another study intermediate
grade students significantly increased comprehension when they controlled the
electronic environment accessing nodes of information when individually
needed (Reinking & Schreiner, 1985).
"It is apparent that further research is needed to investigate the full
range of legibility factors . . . of electronic text; however, difficulties arise when
technology increasingly becomes more sophisticated and complex" (Reinking,
1987, p. 37). By the time research analyzing one aspect of reading electronic
text is complete, another form of the evolving technological format has
appeared.
To answer the second concern addressing legibility of electronic text, a
review of literature from the field of occupational health and safety was
necessary. It suggests that further consideration of the relationship of
electronic reading environments and visual stress should occur. Sellers (1994)
addressed workers' complaints of employees who work 6-8 hours a day at a
computer station. Employees wearing contacts or bifocals reported irritated
eyes, headaches, double vision, and profound changes in normal vision. Some
tension headaches became chronic; cluster headaches tended to occur more
among male workers than female.
Glare and flickering fluorescent lighting were suspected of causing
several migraine headaches for employees who were chronic sufferers; and in
one case, the pulsating screen was believed to have provoked a seizure in
employees who suffered from epilepsy (Roth, 1994). Reported lighting
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problems included too much daylight, glare, or not enough light. Under such
conditions, employees also experienced headaches, fatigue, eyestrain, and sore
neck muscles.
Fluorescent lights are usually the lighting fixtures of choice in
businesses because of the low installation and maintenance cost. To alleviate
the glare on video display terminals (VDTs), many companies install indirect
lighting fixtures that project the light upwards reflecting it off the ceiling. A
recent Cornell University study has shown that these changes have made a
significant difference in positive employee attitude, increased performance,
and overall job satisfaction.
A 1993 survey of 1,307 optometrists revealed that 14.25% of optometric
patients present symptoms primarily associated with extended use of the
video display terminal. The optometrists said that the most frequently cited
diagnoses were uncorrected refractive errors, accommodative disorders,
irritated eyes, binocular vision disorders, and spectacle design problems.
Thirty-nine percent of the patients required a special VDT prescription that
differed from the regular daily prescription. The optometrists believed that
36% of the symptoms were related to environmental factors such as glare,
lighting, screen resolution and work arrangement (Sheedy, 1993).
Researchers from Southwest Texas State University in San Marcos,
Texas, distributed 300 questionnaires to campus employees who held either
secretarial or clerical positions to record any health disorders they had
experienced. Analyzing data accumulated from 56% of the responses, nine
characteristics were outstanding.

57
(1) Demographically speaking, 148 of the respondents were VDT
operators (130 females and 38 males) and 20 nonoperators (10 females
and 10 males). (2) Thirty-eight percent of the VDT operators and 45%
of the nonoperators indicated that their age ranged from 31 to 40 years.
(4) Results from the survey pertaining to workstations' characteristics
reported that 84% of the workers had easy-to-read screens; 59% had an
anti-glare screen surface; 56% had adjustable blinds on office windows,
and 61% had detached keyboards. (5) On the computer screen, 48% had
black backgrounds; 33%, green text; 19%, white text; 15%, amber text,
and the remaining VDT operators listed black, gray, beige, and blue
text. (6) Results showed that the VDT operators complained about
health problems at least twice as often as other office workers who do
not use VDTs. (7) Thirty-seven percent said that they experienced
irritated eyes; 35%, headaches; 33%, neck pain, 31%, backaches; 29%,
shoulder pain, 27% skin rash, 10.1% dizziness or nausea, 1.2%,
cataracts, 1.2%, miscarriages, and .6%, varicose veins. (8) Only 37% of
the VDT users reported purchasing glasses or special prescription
eyeware for VDT work. (9) Less than half reported having anti-glare
screens devices for their monitor. Not wearing glasses or special
prescriptions could account for eye discomfort. (Roderick, 1991,
pp. 18-19)

Comparing the health complaints of two types of employees-those with
technology-based jobs and those without technology-based jobs-seems to
indicate that reading workplace materials in an electronic environment is
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stressful. More research is needed in this area to determine how this stress
affects the reading process.
In addition to eyestrain and headaches, the workers reported other
physical discomforts, such as aching hands and shoulders, back and neck pain,
and general stress. This discomfort was caused from the inappropriate
positioning of monitor screens, improperly-fitting chairs, and inappropriate
desk heights. Back disorders occur more often as a result from furniture, such
as chairs, desks, keyboard drawers, etc., not fitting the different employees'
body shapes. According to a study at Ontario Hydro in Canada investigating
employee usage of the adjustment features of their office furniture, only five
percent of the workers actually had adjusted their furniture, and only 12
percent knew that the furniture possessed that feature.
Another study by the Buffalo Organization for Technological and Social
Innovation reported that besides saving money in medical costs, properly
designed workstations also can increase efficiency, boost job satisfaction, and
reduce absenteeism. In fact, the benefits received from proper workstation
planning and design can equal two-to-five percent of each employee's annual
salary (Matthes, 1992). This information reinforces that accommodating the
physical comfort needs of every worker by supplying flexible, articulating
equipment can definitely benefit the company's interest. More research is
needed in this area to determine if the stress associated with the reading
process in an electronic environment comes from physical discomfort instead of
the cognitive process.
Repetitive stress injuries have increased. This condition occurs when
users position wrists improperly while working at the keyboard (Matthes,
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1992). The Occupational Health and Safety Administration estimates that
50 cents out of every dollar spent in medical costs will go toward treating
repetitive motion injuries by the year 2000 unless businesses start to address
ergonomic concerns.
Carpal tunnel syndrome, named for the narrow tunnel in the wrist
formed by ligament and bone, results primarily from performing the same
motions over a period of time. Symptoms include: numbness or weakness in
the fingers or hands, pain from the wrist which seems to shoot up the arm or
down into the palm of the hand or the surface of the fingers, tingling in the
fingers or hands, burning in the fingers or hands, and difficulty opening and
closing hands. If the condition is not treated, it may result in permanent
injury (Health Responsability, 1993). Incorrect usage of the pointing devices
also causes repetitive-strain-injury (RSI). Doctors note that users often grip
the mouse too tightly or work with one that does not correctly fit the size of the
hand. Often switching to a trackball will ease arm and shoulder discomfort.
Users who work often with graphics applications instead of word processing
may prefer a pen-based pointer like a drawing tablet (Tessler, 1994). Again,
more research is needed in this area to determine if the stress associated with
the reading process in an electronic environment comes from physical
discomfort instead of the cognitive process.
As the workplace incorporates more electronic documents into daily job
tasks and as more workers confront the challenge of hypertext, researchers
need to identify effective reading strategies and to discover the cognitive
processes workers use to navigate through hypermedia software. This new
knowledge will benefit not only the workplace literacy educators, but it will
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offer academic educators insight into curriculum design that will prepare
students for the 21st century.

CHAPTER III

PROCEDURES
The question to be investigated in this study concerned what reading
strategies adult readers used as they navigated through a hypermedia
environment to read informational text to construct meaning. The following
sections of this chapter provide descriptions of the research approaches used in
this study, the setting and participants, the data collection procedures, and
the analysis of data after leaving the field.

Research Approach

A mixed-method blending the strengths of both quantitative and
qualitative research approaches was used in this study to identify the
cognitive reading processes of adult readers as they encounter informational
text in a hypermedia environment to construct meaning. Mixed-method
strategies have been referred to as multimethod design (Durst, 1987) and
complementary methods bv (Firestone, 1987). Quantitative research is an
objective approach that sets up an experimental design that is carefully
assessed and measured with statistical formulas such as correlation and
analysis of variance to eliminate any bias. Qualitative research requires that
the researchers immerse themselves in the investigative situation in the role
of participant, observer, or both in seeking to understand the phenomenon of
interest (Firestone, 1987).
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Bogdan and Biklen (1982) further defined a qualitative approach as one
in which "the major data-gathering technique is participant observation and
the focus of the study is on a particular organization or some aspect of the
organization" (p. 59). Kamil (1985) wrote concerning this type of qualitative
research:

[It] seeks to understand the culture of the educational or learning
process of: (1) what is occurring, (2) how it is occurring, (3) how the
participants perceive the event, (4) what is required to participate as a
member of the educational group . . . , and (5) what social or academic
learning takes place. (p. 73)

Firestone (1987) explained that the differences between
quantitative and qualitative research methods combine to add efficacy to the
study's findings. Not only is the research triangulated in the qualitative
approach, with observations, interviews, and questionnaires, but there is the
additional strength of unbiased data examined by valid statistical measures.
He believed:

The persuasive strategies of the two kinds of research are very different.
The quantitative study must convince the reader that procedures have
been followed faithfully because very little concrete description of what
anyone does is provided. The qualitative study provides the reader with
a depiction in enough detail to show that the author's conclusion makes
sense, (p. 19)
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The mixed-method of research was the chosen method for this project
because it could correlate descriptive data with statistical information and
could address the research questions appropriately. Not only was the reading
process of adult workers in a hypermedia environment examined, but also,
some of the information gleaned from the observations, interviews, and
questionnaires could be analyzed statistically to isolate predominant themes
and continuous trends.
This study meets the criteria of being a quantitative study because it
was a "process that asked specific questions about a given situation, tested
those questions, and in the end, accurately described what occurred" (Poirot &
Norris, 1992, p. 8). Because the traits of a qualitative study were added, the
research process was further fortified. Specific questions also were asked
about how adult readers construct meaning from informational passages in
hypermedia environments.
Although there was not a preconceived null hypothesis, the answers to
the research question from the different subjects had to be tested for
elimination of bias and significance of importance. Use of a statistical
application was the only instrument that could accomplish that purpose.
However, because the question also needed an answer enriched with
information gained from observing and conversing with the participants, it
was necessary to coordinate the two research methods. From both types of
documented data, the researcher searched for trends or repetitive phenomena.
As these concepts emerged, their presence dictated the results of the study
(Taylor & Bogdan, 1984).
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Selecting a Site

SABRE Travel Information Network (STIN), whose parent company is
American Airlines, designs hypermedia-assisted training packages for airline
employees, travel agencies, and other businesses. As a workplace literacy
agency, STIN is one of the largest adult education providers of computerized
media and documentation in the United States. Within its own organization,
the infrastructure is firmly established in technology.
The study was conducted in a naturalistic setting at the IOC division
office in the Dallas/Fort Worth STIN facility. The setting in which the subjects
completed questionnaires, interviews, and job-simulated task scenarios was a
typical office cubicle. It was carpeted and was furnished with an office chair, Lshaped desk, computer keyboard and monitor attached to the local area
network, and. telephone that allowed participants to call the supervisor, who
fulfilled the Help Desk function. Here the subjects performed tasks on a
personal computer similar to the one at their desk located in a kiosk nearby.
Daily noises, such as distant employee conversations and ringing telephones,
continued as usual.
Subjects were both videotaped and audiotaped as they performed four
work-related tasks at a computer work station. Because the software print
function has been disabled on the LANS, it was impossible to print a
historical record of the individual subject's keyboard functions documenting
the navigational maps used in task scenario solution. The researcher sat
behind the subjects recording the keyboard commands, cognitive decisions,
reading behaviors, physical reactions, and affective responses.
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Capabilities of the Hyperdocument

Verity's Topic provides a powerful new technology that allows users to
search, filter, retrieve, and deliver relevant information directly to their
desktops. In a single integrated application, Topic supports the intelligent
filtering of information from local and remote networks. It automatically
alerts the user as relevant information is located by highlighting the keyword
and offers fast browsing with quick navigation through indexed information by
document category. (Topic, 1992). It also offers a query-by-topic format in
which related items stored in a massive database can be hyperlinked into an
informational retrieval system.
This software document was loaded onto a secured local area network
system within the STIN complex. Systems analysts have the capability of
updating the hypermedia document with new product descriptions, pricing
changes, and discontinued items, as well as adding expanding technological
features that allow the Topic document to mature into a more sophisticated
application (Topic, 1992)
The researcher, having acquired personal knowledge of Topic by working
with the hypermedia software program during a number of previous visits to
STIN, was an informed observer. A true participant observer is defined as:

one who establishes rapport with the informants and accommodates
themselves to informants' routines and ways of doing things. . .that
involves social interaction between the researcher and informants in the
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milieu of the latter, during which data are systematically and
unobtrusively collected. (Taylor & Bogdan, 1984, p. 37)

Understanding how to navigate through the main text and the various support
features of this hyperdocument allowed the researcher to understand both the
verbal comments and the body language of the subjects as they performed the
task scenarios in the observation situation.

Employees' Training in Topic

IOC representatives were introduced to Topic about two years
ago. Until that time, they had used a massive paper manual positioned on a
large metal stand at their workstations which contained the product model
codes of hardware, software, peripheral equipment, and onsite installations
work requests to meet customers' needs.
As phone calls came into the Installation Operation Center, the
representatives worked with customer requests, consulted the manual to fill
the customer needs, and typed the orders directly into Midas, a software
program that provided a SABRE order form. Midas possessed a print function
which allowed the workers to print copies of orders that could be archived as
future reference documents.
When SABRE incorporated the Topic hyperdocument into the work
setting, the main objective was to replace the paper manual with an electronic
one and interface it with the existing Midas. SABRE systems analysts
customized the Topic program to accelerate the order process and to provide a
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convenient daily product update system. Now in a normal business
transaction, employees only have to use the Topic search functions to locate
needed information, read products' descriptions and specifications, and
determine which items match the customers' unique needs. Using a toggle key
that enables them to access a second program, Midas, IOC representatives
then would use the "cut and paste" functions in Topic to transfer those items
to the appropriate position in the computerized order form.
On-the-job training workshops acquainted current employees with the
new hypermedia software. After that initial orientation, the IOC
representatives returned to the daily work routine during which they used
Topic and still had the physical support of the paper manual.
To ease employees' fear and uneasiness of working within the hypermedia
environments, a 6 month grace period was established in which IOC
representatives could use paper manuals to assist them with the hypermedia
environment as they worked with customers. Because changing adults' work
habits or routines is often both difficult and uncomfortable, IOC
representatives were encouraged to become acquainted with Topic as quickly
as possible.
At the end of that time, most paper manuals were collected. One
employee, who is dyslexic, adamantly resisted surrendering her paper manual
in spite of systems analysts' demands. She believed that surrendering this
document would jeopardize her job performance and ultimately cause her
dismissal.
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New SABRE employees received only the Topic training in preparation
for their future job responsibilities as an IOC representative. They had no
problems performing job tasks using only the hypermedia application.
Also, at the grace period's end, the SABRE systems analysts collected
the paper manuals and intentionally disabled Topic's print-to-paper
capabilities. From that time, all employees' personal files were located on the
LANS. This action's primary motive was to accustom IOC workers to the
hypertext instead of paper manuals, notes, and other personal resources.

Time Frame for Data Collection

With a pilot study involving three female at Installations Operations
Center (IOC), data collection began on July 5, 1995, at the STIN facility in Fort
Worth. Each woman participated in a two hour and 30 minute session during
which they completed questionnaires, job task scenarios, and interviews. They
were audiotaped, videotaped, and observed by the researcher. This experience
afforded opportunities for the interview techniques as well as the written
assessment instruments to be refined.
On July 12, 1995, the IOC supervisor scheduled subjects by
appointment to go to the researcher's cubicle. In order to lessen the workers'
anxiety, the supervisor had explained in the previous week's staff meeting that
each one would visit with a researcher from the University of North Texas who
would be studying how well adults could read and solve problems using the
Topic application. Because some employees were distracting the pilot study
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participants, the location of the study was moved to an isolated workstation
away from the normal office traffic.
Four subjects participated per day in the study. The 12 subjects had
become familiar with the researcher when she had come to learn how to
navigate through the Topic program and when she conducted the pilot
program. The novelty of the researcher's presence had faded, and the STIN
employees were accustomed to her presence.
Each subject was observed for 2 hours while they fulfilled the
requirements of the questionnaires, job task scenarios, and interviews.
Although the duration of the study was 24 hours, it was an authentic
"snapshot of time", and a valid opportunity to observe adults actively reading
in one of the few hypermedia work environments in the Dallas/Fort Worth
area.

Participants and Setting of Study

Because the study had to be scheduled so as not to interrupt SABRE
business activities, the only subjects available were female. Prior to
notification of the study, the male employee had scheduled vacation time.
Because he was absent, his computer workstation in one of the IOC office
cubicles was the study's setting.
Twelve subjects were selected at random from the pool of IOC
employees. There was no control for age, gender, race, length of employment, or
amount of computer user expertise.
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Only one subject was lost during the study. When she arrived for her
appointment and learned from the researcher that the study's focus was on
reading proficiency and not on how well she could navigate the hypermedia
application, the subject appeared to panic. She completed the Reader Profile
and then asked to be excused from the study. Her answers to that assessment
instrument were still used in the statistical analysis of that questionnaire.
Despite this loss, reliable and valid data were collected for the study.
Although the IOC representatives were in their normal workplace
setting where they had access to the hyperapplication that was used in the
daily job routine, they did not have access to personal notes, saved queries of
previous product orders, or a paper manual to complete the simulated job task
scenarios. Because the simulations included some newly developed SABRE
products, employees were forced to use Topic's hypermedia retrieval
capabilities to locate the unfamiliar products. The subjects had to read
descriptive information and make professional decisions before completing the
orders for the imaginary clients. If the representatives had been at their usual
workstations, portions of the orders would have been less difficult.
A factor that could have influenced the study's findings was that
participants were asked to place the customer orders by completing a written
form designed from a Midas screen capture (Appendix H). The researcher
wanted written proof that each subject had completed the task scenario. Since
the present SABRE Topic/Midas system did not allow subjects to print a copy
of the finished products, it was best to supply participants with a paper form
of the Midas order blank. Because workers do not normally complete these
orders by recording the product and service information in handwriting, this
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unfamiliar activity in the routine ordering process might have added
aggravation, frustration, or confusion to subjects' overall performance.

Data Collection

Because a mixed methodology was used to investigate the question, the
methods to acquire the information in the study were varied yet
complementary. Qualitative data collection was triangulated, with
information obtained from participant observations recorded on video and
audiotapes, questionnaires, and in structured interviews (Taylor & Bodgan,
1984). Quantitative data were obtained from statistical analysis of Likert
scale responses, using computation of mean scores and correlation formulas.
The Reader Profile Questionnaire (Appendix D) was designed
specifically to evaluate the subjects' self-concepts of their abilities as effective
readers, efficient workers in a hypermedia environment, and knowledgeable
navigators of Topic. Because technology users must read to comprehend before
they encounter electronic text and perform well in a problem-solving situation,
it would be interesting to learn how the adults perceived themselves as
readers.
Although little is known concerning the relationship of reading abilities
to efficient or inefficient computer skills, many studies from the business
community have documented increased employee job performance in
ergonomic environments which fulfill the physical needs of the employees.
Does reading hypermedia text for 4 hours or more each day strain the eyes?
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Have the subjects noticed more headaches on the days that they read
hypertext than on days they do not?
The Posttask Questionnaire (Appendix E) was designed as an openended assessment instrument to gain unanticipated information about the
subjects' feelings concerning their performance of job task scenarios, both in
difficulty and job relevance. Also, it was hoped that workers would add
unanticipated information about their individual problem-solving techniques
that could not be anticipated by the researcher.
A structured interview concluded each session. Taylor and Bogdan
(1984) defines these conversations as follows:

[They are] those interviews in which each person is asked identically
worded questions to assure comparable findings. The interviewer
serves as a cheerful data collector; the role involves getting people to
relax enough to answer the predefined series of questions completely, (p.
77)

These probes encouraged the subjects to offer more information, thus
personalizing some of the answers with anecdotes or examples. Transcripts
were written after each Job Task Scenario and Posttask Interview session. As
themes emerged, they were color-coded and compiled in a specific category; this
accumulation of information supported the trends that appeared.
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Documents

Appendix documents include copies of letters of permission to conduct
the study at SABRE (Appendix A) and a copy release to use a Topic screen
capture from Verity, Incorporated.
Appendix B contains the human subjects release. Subjects
acknowledged that they are participating in a study for SABRE and for a
doctoral student at the University of North Texas in Denton.
Appendix C contains a copy of the Topic Job Task Scenarios. These
tasks were written specifically for the study by Tina Ferguson, Senior
Installation Operations Center Supervisor. Having a knowledgeable person in
the field construct the problem added validity and reliability to the study.
Appendix D contains the Reader Profile Questionnaire. It's intent was
to substantiate how subjects viewed themselves as readers, what level of
computer literacy they believed that they had acquired, what discomforts, if
any, they felt when working with electronic text, and how the ergonomic
environment accommodated their physical comfort during the working day.
Appendix E is the Reader's Posttask Questionnaire which gives the
subjects an opportunity to respond subjectively to the testing situation and to
explain what techniques they used in the workplace to read and remember
informational text. Also, it provided an opportunity to glean information from
the subjects' opinions and perceptions of how they remembered their
performance.
Appendix F contains the interview guidelines for the Posttask
interviews, which were conducted with the subjects to learn about their
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personal feelings about reading the hypermedia document and about
participating in the task scenario. This gave the researcher an opportunity to
probe for information that was not mentioned during the subjects' "thinkaloud" monologue of the Job Task Scenario.
Appendix G contains a sample of the Reading Behavior Observation
Checklist. The researcher studied videotapes and tallied reading behaviors
that subjects exhibited as they moved through Topic to solve the job task
scenarios. Included in the list were the six reading behaviors-skimming,
scanning, reading, checking, responding, and repeating-that previously were
identified in a study of eighth grade students reading social studies passages
in a hypermedia environment (Horney, 1994).
Appendix H is a screen capture, or print of a screen Midas order form.
Midas is the companion software for Topic. In daily job routine, SABRE
employees locate product and service information in Topic; highlight and click
on the needed information; and then use the Windows cut and paste functions
to place the information on the Midas order form. Because there are not print
capabilities on the Topic LANS, a paper copy of the order form was used by the
study participants to assure completion of the Job Task Scenarios.

Summary

In summary, a mixed methodology of qualitative and quantitative
techniques was used to answer the question concerning what reading
strategies do adult readers use as they navigate through a hypermedia
environment to construct meaning from informational text. In a 6 month time
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period, the researcher (a) located a highly advanced technological workplace
environment within the Fort Worth/Dallas area, (b) gained access to that
facility, (c) familiarized herself with the hypermedia capabilities of Topic, (d)
conducted a three-subject pilot test, (e) reconstructed the job task scenarios
and assessment instruments, and (f) facilitated a 3 day on-the-job study of
adults' reading habits in a hypermedia environment.
After leaving the site, the researcher compiled quantitative data into
the format necessary for analysis by SPSS, a statistical software package.
Qualitative data were sorted into transcripts of the subjects' think-aloud
processes during the job task scenario, cognitive maps detailing subjects'
keyboard requests and cognitive responses, and tally sheets for observed
reading behaviors.
In addition, the subjects' transcripts and Posttask questionnaire
responses were analyzed with the Microsoft Word 5.1 word search and word
count procedures to code specific words that reflected reading behaviors and
cognitive choices. These findings were then compared to the other qualitative
data to validate the patterns that were identified and verified during the
study.

CHAPTER IV
RESULTS

To answer the question concerning how adult readers navigate through
informational text embedded in hypermedia to construct meaning, the
researcher located a highly advanced technological workplace environment
where employees exhibited successful reading techniques in daily job
performance. During a 3-day period, the researcher observed 11 female
subjects during a 2-hour session in which each person completed
questionnaires, solved job task scenarios, and participated in personal
interviews. Grounded theory was developed as pieces of information were
gathered from field notes, observations, questionnaires, cognitive maps, and
interviews.
This chapter is divided into eight major sections to answer the following
subset of research questions underlying this study: (1) How do the subjects
view themselves as SABRE employees and as computer literates? (2) Do
these same adults who read hypermedia informational text transfer the
previously learned reading strategies that have proved successful in printed
text to electronic text? (3) Have these adults invented new reading strategies
to manage information embedded in a hypermedia environment? (4) What
cognitive processes do workers use to remember new information learned from
hypermedia documents? (5) What differences do workers' perceive between
reading text in both the printed and hypermedia formats? (6) How do these
adults feel about the change in reading behaviors which must accommodate
76
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informational text presented in a hypermedia document instead of a
traditional paper document? (7) What physical discomforts, if any, do workers
suffer when reading hypermedia text for extended periods of time? At the
conclusion of the chapter, the answers to the research questions are
summarized.

How Do the Subjects View Themselves as Computer Literates?

Twelve female SABRE employees who work at the Installation
Operations Center were chosen at random to participate in the study. One
subject completed the Reader Profile questionnaire and then chose to excuse
herself from the rest of the session, leaving 11 to complete the study.
Table 1 was constructed from information generated from subjects'
responses to questions from the Reader Profile (Appendix D). These responses
were 12 workers' self-evaluations of how they viewed themselves as SABRE
employees and as computer literates in general. Job positions could be sorted
into three categories. Ten were Installation Operations Center specialists
whose job responsibilities included using the hypermedia document (a) to
place and coordinate installations and interact with customers, (b) to order
appropriate equipment, (c) to solve order discrepancies, (d) to maintain
customer satisfaction both inside and outside the company, and (e) to track
orders. The other two, an account coordinator and an installation coordinator,
used Topic on a limited basis daily, but still considered themselves efficient
users of the application.
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The fact that all subjects had two years or more experience in using a
personal computer in the workplace assured the researcher that computer
illiteracy would not be a contaminating variable. More than half the subjects
indicated that they possessed working knowledge of (a) Topic, (b) e-mail
systems, (c) spreadsheet functions, (d) game formats, (e) word processing
packages, (f) database usage, (g) graphics tools, and (h) other software
applications. The number of employee working hours spent reading electronic
text varied. Two reported spending 8 or less weekly; four spent 17-24 hours;
and six spent 36 hours or more.
Of the subjects, 58% have computers in their home that are used for
business, entertainment, and on-line services. Forty-one percent did not own
computers, but several indicated in their post-task interviews that they
intended to purchase one as soon as personal finances permitted.
To further establish the computer literacy of the participants, the
employees were asked exactly which type of electronic features of software
applications they knew how to use. Three (25%) reported that they knew how
to use jumps to cross reference topics; seven (58.3%), search functions; six
(50%), notepad capabilities; one (8.3%), word pronunciation; and seven (58%),
pop-up features.

79
Table 1

Results of Reader Profile Revealing How Subjects Viewed Themselves as

SABRE Employees and as Computer Literates

Responses
of

Frequency

12 SABRE employees

of response

Percent

1. Job title
A. SABRE Installation Specialists

10

74

B. Eastern Premier Account
Coordinator
C. Installation Coordinator

1

8.4

1

8.4

2. Main job responsibilities
A. Placing & coordinating installations

10

74

Interacting with customers on orders

10

74

10

74

10

74

Ordering equipment and solving
discrepancies
Maintaining customer
satisfaction inside and outside
the company

(table continued)
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Tracking orders

10

74

1

8

1

8

12

100

A. Topic

12

100

B. E-mail

12

100

8

68

D. Games

12

100

E. Word processing

12

100

F. Databases

8

67

G. Graphics

6

50

H. Others

6

50

B. Contact person for east region
top accounts
C. Moves existing installations to
another facilities

3. Job experience of two years or more
using a personal computer

4. Expertise in types of software

C. Spreadsheets

(table continued')
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5. Hours during workweek spent reading
electronic text
A.

0-8

2

16

B.

9-16

0

0

C.

17-24

4

34

D.

36 or more

6

50

7

58.3

1. Used for business

6

50

2. Used for entertainment

6

50

3. Subscribe to an online

2

28

5

41.7

6. Has a computer at home
A. Yes

service
B. No

4

7. Knowledge of electronic features
A. jumps to cross reference topics

3

25

B. search features

7

58

C. notepad capabilities

6

50

D. word pronunciation (sound)

1

8

E. pop-up features

7

58

F. none of the above

0

Q

Finally, the answer to Research Question 1 asking how the subjects
viewed themselves as SABRE employees and as computer literates is obvious.
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These women feel competent working in any hypermedia environment. It was .
important to verify the degree of computer literacy that the subjects possessed
so that any frustrations that might occur during the job task scenarios could
be attributed to reading strategies and not to software navigational problems.

Do Adult Readers Transfer Reading Strategies Proven Successful in

Traditional Paper Format to Electronic Text?

To learn the answer to Research Question 2, subjects completed
portions of the Posttask Questionnaire (Appendix E), answered questions in
the Posttask Interview (Appendix F), and were observed by the researcher
during the job task scenarios. A cognitive map (Table 2) was constructed to
record each employee's interaction with the hyperapplication as they
completed the 4 job scenarios.
To combine the videotape, audiotape, and researcher observations in a
concise table, a 7 column spreadsheet was created that listed the employee's
Topic prompt for each query in column 1; the keyword or phrases that the
employee chose to enter in column 2; Topic's response, which either gave the
desired information or yielded nothing, in column 3; correct information to be
recorded on the paper order form in column 4; the type of reading behaviors
that the researcher observed during the employee's interaction with the
hyperapplication, such as skimming or scanning in column 5; observed
cognitive reactions while working with the text, such as elimination or
rechecking correctness of answer in column 6; and the subject's miscellaneous
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comments that were recorded in the audiotapes and videotapes or researcher's
observations in column 7.
Analysis of the cognitive maps of the SABRE employees revealed that
they exhibited the same six reading behaviors that were identified by Horney
(1994) in a study of eighth-grade students who also were observed reading in a
hypermedia environment. These behaviors were identified as the following:

(1) Skimming [was] moving through text at a pace too fast for reading or
studying. (2) Checking [occurred] when moving through the text and/or
resources systematically checking things out but apparently not reading
or responding. (3) Reading [was] moving through text systematically,
visiting pages long enough to read text but with little or no use of
supporting resources. (4) Responding [was] accessing one or more of the
interactive resources (self-monitoring questions, pop-ups) and writing
responses. (5) Studying [occurred] when eyes [were] moving through the
text systematically visiting pages long enough to read text and using
systematically through text that has previously been read, re-reading
pages and/or revisiting resources, (p. 84)

All of the SABRE employees demonstrated the skimming behavior as
they utilized the page-up and page-down keyboard features, searching through
the highlighted terms that were the designated keywords necessary to locate a
product's model code and its physical description. The checking behavior
occurred when employees slowed their reading speeds to scanning when they
were simply glancing through product descriptions in a scrolling mode.
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Reading behaviors were exhibited when the electronic text stopped and the
workers stopped screen movement to decide if the visible information
completed the job task scenario. Responding to electronic text entailed
employees choosing incorrect keywords that cause dead-end searches for the
appropriate facts to complete the customer's order. These fruitless journeys
into the wrong nodes prompted the reviewing behaviors in which the subjects
activated new queries with different keywords.
The reading behaviors appearing most often were skimming and
scanning. Not only were these behaviors observed, but they were verified by
the think-aloud transcripts.
In the first Job Task Scenario, SABRE employees were asked to order
the French version of Ticketing for Windows. This was the easiest of all four
Job Task Scenarios. The decoy answer enticed the employees to choose the
search word, Europe, and then the second search word, France. Because French
is the dominant language in Quebec, Canada, SABRE employees, who work
with domestic customers in North, Central, and South America, need access to
a French version of the software. The correct search word is USA.
As the SABRE employees were skimming and scanning through the
hyperdocument for specific information, they used the words

and look when

they were moving rapidly through the text. Examples of the "think-aloud"
transcripts describing this action are the following:

"I need to see the overview ordering guidelines before I order this."
"Let's look at these description of the gateways." "I don't read it the
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first time, I just scan it." "Let's §eg if we have one for the French
version."

Checking behaviors were demonstrated when employees were problemsolving. The most common words used in the checking process were okav and
no. Statements exhibiting this behavior were the following:

"Okav. okav. but we don't want the English version, that's in Canada. So
let me see, I'll just have to go and get the French version. There we go,
right here.

"I hate it when you have to scan through 30 items. Nq, riQ, QQ}. I just
don't like looking at all those things. Let's try again!"

"Oops! I've been here before. Let me think. Okav. Did I miss it? Okav.
I'm going to re-read the problem. French version for Ticketing for
Windows. Okay. They want French and France is in Europe, isn't it?"

Reading behaviors were exhibited when the electronic text stopped and
the employees stopped the screen movement to decide if the visible
information completed the job task scenario. Again, the employees continued
to use words, such as look, looking, see, seeing, and read to describe an action
where they stopped screen movement and interacted with text. Comments
expressing this behavior included the following: "Let's take a look here!"
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"Let's see, right here. Okay, now this tells us a lot more," and "Let's try
something else here. I better look at this!"
Employees responded to electronic text when incorrect search words
were selected. Their reactions were reflected in statements such as the
following: "Well, that gave me a big zero!" and "Oops, better try something
else."
SABRE employees reviewed and corrected the requests with new
queries. Their frustration with inaccurate choices were summarized in one
woman's statement: "Topic is not always logical. Sometimes, it's like a maze.
And I feel like a mouse trying to find a piece of cheese. Most of the time, I just
can't smell it, so I sure can't find it."
Researcher's observation records supported by "think-aloud" transcripts
support the findings in the Horney (1994) study . Research Question 2 asked
whether adults in the workplace who are reading informational text embedded
in a hypermedia environment transfer the reading strategies that have proved
successful in the reading of printed text to reading electronic text. On the
basis of behaviors demonstrated by the SABRE IOC employees in observation
situations, the results appear to show that they do.

Have Adult Readers Invented New Reading Strategies
for a Hypermedia Environment?

In addition to displaying the same behaviors that were identified in the
Horney (1994) study involving eighth-grade students reading informational
text in a hypermedia environment, the SABRE employees exhibited other
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reading behaviors, which were recorded in the Researcher's Behavior
Observation Checklist (Appendix G). This information is displayed in Table 3.
These techniques suggest that reading strategies proven successful in
traditional paper format are being transferred to electronic text.
For example, as the employees were skimming and scanning through
electronic text, 9 of the 11 used the mouse pointer device in an S-like motion to
guide their eyes down the screen. This reading technique resembles the use of
a finger, hand, pencil, or other object to guide eye down a page when a person
reading information printed in a paper format.
Four out of 11 employees utilized the straight edge of the screen to
assist their eyes in left-to-right directionality across the wide electronic page.
The reading technique resembles using a straight-edged object to support the
left-to-right directionality of eye movement as reader moves down a page in
the traditional format..
When copying information from the screen onto the paper order form, 5
of the 11 touched the screen briefly with a finger or lightly held a finger on the
exact location of the data so that the eyes would not have to ferret out the
words or numbers again. Again, it is not unusual to see a reader of paper text
using an object to maintain an eye fixation in text in a paper format while
completing another activity, such as copying information or speaking into a
telephone.
Nine of the 11 expressed frustration in completing some of the job task
scenarios, not because of the difficulty but because of the lack of their personal
notes, previously saved queries, paper manuals, diagrams, pictures, and
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coworker assistance. Only 4 of the 11 asked for assistance from the "Help
Desk", which was manned by their supervisor.
One employee exhibited a reading technique which was unique and
existed only in the electronic environment. After locating the information
needed to complete the job task scenario, she used the mouse to highlight text
in a 1-2 inch wide band of colored shading. This created a long rectangular
band across the screen in which the desired facts were emphasized. Where
other subjects were using a finger as a fixation point, she used the highlighting
feature of the computer to accent information needed to complete the job task
scenario. This freed her hands to complete the paperwork.
The answer to Research Question 3 seems to indicate that adults who
work in hypermedia applications continue to transfer and adapt reading
behaviors that proved successful when reading text printed in paper-based
environment into the electronic format. In addition, they are creatively using
the electronic capabilities of the mouse and the scrolling text to manage
information embedded in a hypermedia environment by using the mouse's
pointing and highlight capabilities.
The common thread that all these adapted reading behaviors possess is
that they are expedient and improve accuracy of the SABRE employees'
interactions with customers. These behaviors have occurred from the necessity
for employees to perform daily routines as efficiently as possible.
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Table 3
Reading Behaviors Observed bv Researcher

ScanSubject ning
with
mouse

Holds place
on
screen by
touching
with
hand/finger

Scrolls using
Expresses desire
top/bottom of screen Expresses
for notes or
straight edge
frustration
other
for left-right
with
personal
Redirectionality
job task
resources
scenario
at desk
quests
for
help
desk

1

X

X

X

X

X

2

X

X

3

X

X

4

X

X

X

X

X

X

X

X

X

X

5
6

X

X

X

X

X

7
8

X
X

X

9

X

X

10

X

11

X

X
X

X

X

X
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What Cognitive Processes Do Adult Readers
Exhibit in a Hypermedia Environment?

Throughout the job task scenarios, employees participated in the
"think-aloud" processes. The responses to Question 8 on the Reader Posttask
Questionnaire (Appendix E) indicated what activities the employees thought
they used in the hyperdocument as they read to locate specific information.
This information is displayed in Table 4. Ten subjects out of 11, (90%), agreed
with Statement A, which said that they talked to themselves either silently or
aloud as they coached themselves through the normal customer transactions; 9
(81%) agreed with Statement B, which said that they asked themselves
questions; 7 (63%) agreed with Statement C, which said that they still
remembered the trainer's instructions during the on-the-job training
workshops and repeated them mentally; all (100%) agreed with Statement D,
which said they sometimes guessed where the information might be; (100%)
agreed with Statement E which said that they often ask an office mate for
help; and finally, 10 (81%) agreed with Statement F, which said that they
referred to written notes, Post-it notes, and scratch pads.
These answers seem to indicate that the SABRE employees who were
participating in the study were very aware of cognitive actions; this selfmonitoring demonstrates characteristics of expert readers as defined by Paris,
Wasik, and Turner (1991) in the Handbook of Reading Research.

Expert readers use . . . knowledge about text features and a variety of
strategies to aid comprehension and memory . . . Strategic reading

93
reflects metacognition and motivation because readers need to have
both the knowledge and the disposition to use the strategies, (p. 609)

When subjects were interviewed in the Reader's Posttask Interview (Appendix
F), they reported other strategies they use when reading hypertext on the job.
They all indicated that knowing the correct keywords to use in the inquiry box
was the main tool to mastering Topic. Ten (90%) said that simple
memorization of product codes was mandatory to prevent time-consuming,
repetitive searches. One believed that placing the customer's order in the
same way, such as hardware first, software second, and installation requests
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Table 4
Cognitive Reading Behaviors Used When Navigating Through Topic

Responses of
12 SABRE employees

Frequency
of
response

Percent

10

90

9
7

81
63

11
11

100
100

10

81

When moving through Topic, what techniques
do you use daily when reading to locate
information?
A. Talk to myself, either silently or
aloud.
B. Ask myself questions.
C. Repeat the trainer's instructions to
myself.
D. Guess where the information might be.
E. Ask someone in the office;
F. Refer to written notes on bulletin
board, Post-it notes, scratch pad, etc.

third, enabled her work to be mistake-free. Several workers said that they
visualized how a client's agency had to look and then placed the order
according to the mental image. Another employee said that she simply placed
the order item-by-item exactly the way the customer requested.
Analysis of the cognitive maps and cognitive processes indicated that
subjects were continually reading for a purpose, recalling familiar terms from
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memory, making inferences about potentially successful keywords to use in
order to locate new products, rejecting inappropriate choices, rethinking
incorrect decisions, and narrowing or eliminating facts in specific pieces of text.
These actions indicate the same levels of critical thinking discussed by Bloom
(1971): knowledge (remembering previously learned materials),
comprehension (grasping the meaning of materials), application (using learned
materials in new and concrete situations, analysis (breaking materials into its
component parts so that it may be more easily understood), synthesis (putting
materials into a new whole), and evaluation (judging the value of material for
a given purpose).
Analysis of the "think-aloud" transcripts was modeled after the Horney
and Anderson-Inman (1994) in which the hypertext patterns of middle school
students were examined. Although Horney and Anderson-Inman concentrated
their analysis on computer monitor transcripts, this study focuses on subjects'
descriptions of mental processes that they were activating.
After analysis of the "think-aloud" transcripts, patterns emerged which
indicated that certain mental processes were occurring during completion of
the job task scenarios. (This information is illustrated in Table 5). Reading,
or transaction of information, was designated by the words read, reading.
skim, S£an» scanning, look, looking,

seeing, and pull-up. Memory, or recall,

was determined from phrases, iust know it. from memory, memorized, and
from memorizing. Self-checking, or self-monitoring techniques, were
comprehending actions signified by the words wonder, think, thinking, trv
something e l , f i n d something else, not having much luck here, let's look
and what do we need here. Rejecting inappropriate responses
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were evaluative actions that were denoted by the words well, none and no-nono. Analytic actions were determined by the phrases, narrow down, eliminate,
get rid of these, and iust realized I skipped something. Other analytic actions
including self-affirming and encouraging oneself to continue the task appeared
to be "coaching phrases" such as okav. okie-dokie. vippy-skippv. ves. found it
rigfrt to, and ggUk. fipally.
The answer to the Research Question 4, addressing the type of cognitive
processes that adult readers use in the workplace to assist them as they
navigate through informational text in a hypermedia environment, seems
partially to reinforce the cognitive actions that have been reported in other
studies pertaining to subjects reading passages from printed text. Because
the findings are similar, it can be concluded from the participants' actions in
this study that cognitive behaviors exhibited when adults read printed text
sometimes are duplicated in hypermedia text.
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Table 5
legend nf Terms Used in Analysis of the Job Task Scenario "Think-aloud"
Transcripts

Word (s) and phrases

Cognitive actions

read, skim, scan, look, looking, see,
seeing, search, pull-up (topic)

reading

just know it, memory, memorized,
memorizing

memory

wonder, think,
thinking,
try something else
find something else
not having much luck here, let's look
somewhere else
What do we need here?
well, nope, no-no-no,

narrow down, eliminate,
get rid of these.,
just realized I skipped something
okay, okie dokie, yippy-skippy, yes,
found it right here
got it, finally

self- questioning

rejecting inappropriate
choices
evaluating

self -affirming
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What Differences Do Employees Perceive Between Reading Text in the
Traditional Paper Format and a Hypermedia Format?

In the Posttask Interview (Appendix F), employees discussed what they
perceived to be the differences between reading the electronic reference manual
and the printed reference manual. All agreed that they were happy to be
relieved of the daily task of continually updating their paper manual with
information about products and services. Many often avoided the updating
procedure because they had little time between customer calls to accomplish
the task. Now the systems analysts were performing this chore on Topic, thus
supporting the women in their jobs by providing current product descriptions,
service, and accurate pricing.
The employees criticized the general layout of the electronic page.
Although keywords were highlighted, massive amounts of highly technical
verbiage had to be read. At times the screen was too small for the product
information, and the reader had to scroll sideways to read everything about an
item. Although the tab on the vertical scroll bar is in the lower right-hand
corner of the screen, this does not signal that the reader is at the end of the
informational text. Unless the worker remembers to use the page-down
function and hears a beep indicating that there is no more text, some
information may be overlooked.
Although workers could customize the software to their station with
specific features such as filters, they wanted more options. Because the
women missed the colored tabs indicating different sections of the paper
manuals, they wanted to be able to add personal bookmark features. Most of
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the workers had taken pages of the printed manuals out of numerical order
and rearranged them according to the frequency of usage. Instructional notes
that told workers what additional items to order to complete a customer's
request were lost when the paper manuals were collected unless pages were
copied. The retained information, or "cheat sheets," as several women called
them, were kept on bulletin boards, Post-it notes, file folders, and binders.
The employees appeared conspiratorial when they admitted the
existence of the paper support. Although they knew that they had been asked
to adapt their working habits to the electronic text, a subtle resistance was
evident. Several justified these actions by claiming that Topic was not as
user-friendly as they had been told in the beginning that it would be.
The researcher studied Topic's documentation and found that it
possesses many of the capabilities that were promised. For some reason, the
SABRE department that manages Topic has chosen to disable some of the
application's functions. It is possible that the hyperdocument is so massive
that it will mature into its full potential when programmers finish
customizing to meet SABRE's needs.
The answer to Research Question 5 which examines how reading
behaviors in a hypermedia environment differ from reading behaviors in the
traditional paper document is interesting. The major difference that workers
identified was that they could not "control the document." They missed the
freedom of rearranging pages, tabbing sections, enhancing significant text with
colored highlighters, and adding personal notes to add convenience to their job
functions.
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How Do Adults Feel About Reading Informational Text
Embedded Within a Hypermedia Application?

In order to answer Research Question 6, concerning how adults feel
about reading informational text embedded within a hypermedia application,
SABRE employees completed a Questions 9 through 16 on the Posttask
Questionnaire (Appendix E). This question consisting of 8 affective
statements written in a Likert scale format was specifically designed to learn
that information. These responses were rated from 1 to 5, with the 5 being the
highest score; the mean scores of the employees' responses are illustrated in
Table 6.
When employees were asked if they had to force their eyes to s k i m
through Topic when searching for a particular product and service needed to
assist customers (Statement A), the mean score was 4.4. This was the highest
score in the section addressing employees' affective behaviors relating to
reading hypertext., It appeared to indicate that the majority of the 12 SABRE
employees in the study agreed that working in Topic pressures them to hurry
when working with customers.
In the Posttask Interview (Appendix F), some women explained that the
sense of the text scrolling down the screen lends a sense of insecurity. One
described the sensation as follows:

"You have to get it the first time it goes by or repeat the entire
procedure for a new inquiry. This makes me nervous and I feel that the
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customer is getting upset because of the wait. Using a paper manual is
better. All you have to do is flip to a tab."

In the printed manual, they tended to read materials slower, sometimes
lingering on words or passages for a more thorough understanding. They felt
more secure in job-related decisions because they could make notes on the
paper manual pages
Apparently the employees were also troubled by the inability to print
information from the Topic manual on paper (Statement B). This statement
earned a score of 4.3. In the Posttask Interview, several women explained that
they believed that saving printed copies of unusual customers' requests would
expedite their efficiency when they encountered a similar order at a future
time. They felt frustrated when having to repeat the lengthy search procedures
for information that had been located before.
Most of the women considered themselves to be excellent readers. The
mean score for the Statement C was 4.0.
Apparently reading hypertext does not encourage the employees to
develop a longer attention span as might; be expected because of their high
mean score relating the need for speed when ferreting out product and service
for customers in Statement A. The employees responded with 3.3, which
seemed to indicate mixed feelings among members of the group in the study.
Another mixed response came with Statement D which asked the
women if they preferred reading text in a printed format or on a computer
screen. The score was 3.3. In the Posttask Interview, the employees indicated
that outstanding features existed in both formats and that they would like a
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better combination of the two. One subject said that if all of Topic's features,
such as hot text, which were promised in the training workshops were fully
functional, she would prefer the hypertext; but at the moment, she felt
handicapped in her job performance without the security of a paper manual.
Statement E asked the employees if they remembered information
about SABRE products and services for longer periods of time if they read the
hypertext. This earned a mean score of 2.8, which indicates that the
employees apparently possessed ambivalent opinions and feeling concerning
which textual medium enhanced memory of factual data.
This statement may have been misunderstood because in the Posttask
Interview, subjects had defined one of the methods that they used to enhance
job performance was to "memorize, memorize, memorize." If memorization of
information about SABRE products and service is a key factor in the daily
work routine, it would seem that viewing the information in a paper text and
then keyboarding it into Midas would be more effective in the memorization
process than using the "cut and paste" Windows function available in Topic.
Statement G asked employees if the hypertext with its search features
was easier to use than the paper manual. This mean score for this statement
earned a 2.6 indicating that the women possessed mixed opinions and feelings
concerning Topic's ability to simplify their job tasks.
Statement H asked if employees wrote down information to assist them
in using the application more efficiently. The low mean score of 2.6 would
suggest that they do not. However during the Posttask Interview , employees
confessed that they did have "cheat sheets," notes, binders, and one last paper
manual which had been secreted away from the systems analysts who were
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purging of the facility of the documents several months ago. These personal
resources as well as helping each other assisted in mastering the demands of
using the hyperapplication each day. Apparently this question received the
answers on the questionnaire that employees thought were expected of them
and when probed in the interview gave the answers that they truly believed.
Only one employee adamantly supported the introduction of the
hyperdocument into the job, her reason being that she was "not a paper
person". She loved Topic because she no longer had to wrestle with the
cumbersome manual and type the orders into the Midas application. With
Topic's hyperlinks capabilities, she could use the "cut and paste" Windows
functions to complete the order forms. In her opinion, this saved time and
improved her job performance.
It was necessary to incorporate information from both Posttask
Questionnaire and the Posttask Interview and to learn about employees
affective experiences working in hypertext. Overall, the women seemed
surprised about the opportunity to have feelings about a hypermedia
application. There was little personal ownership in using Topic. Statements
like: "We had no choice!" "We had to learn it because our job depends on it!"
One woman was explicit concerning her attitude about using Topic.

"I wish that they (the program designers) had consulted with us before
choosing what they think the search words should be. The words that
they think we use are not the ones that we do use. They should have
asked us, the users, what would work best for us and our needs. We, out
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here in the field, think differently than they do. Now, not only do we
have to do our job well, but we have to learn how to think like they do."
Table 6
Affep.tive Behaviors Relating to Reading A Hypermedia Application

Reader Profile

These responses were rated from 1 to 5,
with the 5 being the highest score on a Likert scale.
A. When using Topic, I make my eyes skim materials until I
find what I am looking for.

Mean
score

4.4

B. I wish I could print certain informsition out from the Topic
manual.

4.3

C. I am an excellent reader.

4.0

D. My attention span seems longer when reading electronic
information text when I am reading text printed on paper.
E. I prefer to read printed text on paper rather than text
written on screen.

3.3

3.3

F. I remember information longer if I read it on the screen in
Topic than if I read it in a paper manual.

2.8

G. Electronic text with its search features, note pad features,
etc., is easier to use than a paper manual.

2.6

H. I write down certain information to help me use Topic in a
more efficient manner.

2.6
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The answer to Research Question 6 concerning the feelings that the
workers have about working in a hypermedia format, instead of the traditional
paper format seems to be one of tense acceptance. Tension comes from having
to master a hyper application which is the main tool utilized in daily job
performance; and, neutrality is maintained because the women enjoy working
for SABRE. Although the nature of hypermedia format appears slightly
intimidating, the employees have met that challenge with passive
aggressiveness. These subversive actions are exemplified in keeping "personal
resources" up to date.
Addition tension may arise from simply coping with the normal
difficulties that arise from working within a highly-advanced technical
environment. These difficulties might include such incidents as the file server
being down when a customer calls or the hyperdocument's slow speed because
it is serving many workstations at one time. In spite of these annoyances,
none of the women expressed a desire to seek employment elsewhere.

What Physical Discomforts Do Workers Report When Reading in a Hypertext

The answer to Research Question 7 concerned what type of physical
discomforts workers suffered when reading hypermedia text for extended
periods of time. This information is displayed in Table 7
On the Posttask Questionnaire (Appendix E), this interest was
addressed in Questions 18 through 25. In Statement A, it was interesting to
note that subjects rated tension in the neck and shoulders, with the highest
mean score of 4.3. However, questions in the Posttask Interview (Appendix F)
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could not correlate this high score with reading hypertext. Subjects tended to
simply view the job as sometimes stressful because their work must be
accurate, efficient, and quick.
Statement B addressed the possibility of glare from outside windows or
overhead fluorescent lights reflecting on the computer screens causing
eyestrain or headaches. This earned a mean score 3.4. A walk-through
observation by the researcher revealed that even though none of the computer
monitors were equipped with glare screens, most of the SABRE employees had
the screens tilted in a manner that would reduce overhead glare. Several had
closed the miniblinds on the windows to keep out unwanted light.
Statement C asked if employees' eyes hurt after long hours of computer
usage. This rated a mean score of 3.2. This might indicate that some
employees are experiencing some visual discomfort but are not concerned
about the situation. This is an interesting finding because none of the
employees who participated in the study wore prescription computer glasses
(Statement H).
Statement D asked if employees experienced aches in the wrists and
arms after using the computer for about four hours. The response was a mean
score of 3.2. The researcher's walk-through observation revealed that all
SABRE workstations were equipped with a chair with armrests. Resting
elbows in a right angle position is an ergonomically correct way to keyboard
and eliminates stress to the arm and shoulders.
Statement E asked if scrolling through electronic text often making eyes
or head hurt. The mean score was 2.8. This is a direct contradiction to the
high mean score of 4.4 for the statement Table 6, Statement A, which
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discussed the employees forcing their eyes to skim through the hypertext when
helping customers.
Statement F asked if physical discomforts such as an ill-fitting chair,
eyestrain, or headaches, caused the employee to concentrate harder to read
information on the screen. The mean score was 2.8. The reason for this low
score could be that SABRE appears to be conscious of employee comfort and
its effects on job performance.
Statement G asked if the employees noticed any difference in job
performance when reading electronic text instead of paper-based text. This
earned a mean score of 2.8, indicating that employees had no strong opinions
or feelings the statement. This response is supported by the mean score of 3.3
in Table 6, Statement E, which states that employees prefer to read printed
text on paper rather than text written on screen and Statement F, which
states that employees remember information longer if they read it on screen in
Topic rather than if they read it in a paper manual. These three correlating
statements seem to indicate that the employees have adapted from one
reading environment to another with ease.
In addressing Research Question 7 concerning what type of physical
discomforts workers suffered when reading hypermedia text for extended
periods of time, it can be concluded from these findings that SABRE
employees are not suffering from any physical distress. If efficient reading
strategies were influenced by the employee's physical well-being and personal
comfort, it would appear that positive ergonomic working conditions are
assisting the IOC employees in good job performance.
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Table 7
Physical Discomforts Reported bv Readers of Hypertext

Reader Profile

Mean

These responses were rated from 1 to 5, with the 5 being the
highest score on a Likert scale.

score

A. I often have tension in my neck and shoulders after a long
day of taking orders.

4.3

B. I have noticed a glare on my computer screen from overhead
or outside light.

3.4

C. My eyes seem to hurt more often when I use the computer for
long hours at a time.

3.2

D. My wrists and arms sometimes ache after working about
four hours on the computer.

3.2

E. Scrolling through electronic text to find model codes and
other information often makes my eyes or head hurt.

2.8

F. My physical discomforts at work, such an ill fitting chair,
eyestrain, headaches, causes me to have to concentrate harder
to read information on the screen.

2.8

G. have noticed no difference in my job performance by reading
electronic text instead of paper-based text.

2.8

H. I have prescription computer glasses that ease eyestrain.

1.0
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Summary of Findings

This study described how adult readers navigate through informational
text embedded in a hypermedia environment to construct meaning. On the
basis of the major findings of this research study, the following statements
seem justified.
1. SABRE employees viewed themselves as computer literates and felt
very competent working in any hypermedia environment.
2. The SABRE IOC representatives have transferred the reading
strategies that have proved successful for them when reading printed text to
reading electronic text.
3. On the basis of observations of SABRE IOC representatives in jobtask scenarios, it appears that adults who work in hypermedia applications
invent new reading strategies to manage information embedded in a
hypermedia environment.
4. On the basis of participants' actions in this study, cognitive
behaviors exhibited when adults read printed text sometimes are duplicated
in hypermedia text.
5. On the basis of interviews with the SABRE IOC employees, the
workers missed not being able to "control the document" by rearranging pages,
tabbing sections, enhancing significant text with colored highlighters, and
adding personal notes to add convenience to their job functions.
6. The feelings that the SABRE IOC workers have concerning the use of
hypermedia format instead of the traditional paper format seems to be one of
tense acceptance.
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7. On the basis of the responses given by the SABRE IOC employees in
the Reader Profile, it can be concluded that SABRE employees are not
suffering from any physical discomfort or distress when reading hypertext.
In this chapter, the results of data analysis from a mixed-method
involving qualitative information that supports quantitative data have been
used to answer the question concerning how adult readers navigate through
informational text embedded in a hypermedia environment to construct
meaning. In addition, SABRE IOC employees have shared their opinions,
criticisms, and reactions concerning the sudden transition in a workplace
environment from the reading of printed text to the reading of hypertext.
Making a change in work habits was not a choice; it was a mandated
necessity for a large organization to survive in a highly competitive economic
business community. The workers' jobs depended on their successful
adaptation of previously learned job skills, learned either in school or at a
different workplace, to a new technological tool at SABRE. Also, they needed
to become competent quickly in order to retain their employment positions.

CHAPTER V

SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS

Summary
In his keynote address at the National Reading Conference in San
Diego, Reinking (1994a) stated, "We need to understand more about the
strategies that readers and writers use when reading and writing electronic
texts... . We need more graduate students who consider technology in their
dissertations and more mentors who encourage them to do so" (pp. 23-25).
Reinking's (1994a) suggestion is the foundation of the present
investigation. Fortunately, in addition to having a mentor who possessed
vision into future students' reading needs for 21st century electronic text, this
researcher also received the full support of the SABRE Education and Training
Division. As one of world's foremost designers of workplace software
applications, both in the United States and abroad, SABRE encouraged a
study that examined adult reading behaviors in hypermedia applications.
Reading informational text, embedded in a hypermedia's electronic
interactive environment, means reading informational text that is punctuated
with multimedia support features, such as sound, graphics and diagrams,
pictures, pop-up text, definitive information,
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and hyperlinks to other parts of the application. After working in a lively
hyperdocument, reading educators have to ask themselves if such a viable
medium demands cognitive strategies and reading skills that differ from those
needed to comprehend traditional text printed in a static paper format.
Because hyperdocuments appear to be more prevalent in the business
community than in school classrooms, it was logical to assume that proficient
readers of these applications could be found there. After all, who would be
more likely to know what reading strategies were needed to survive in
hypertext than those people who had to learn these reading strategies to
retain employment?
Statement of Problem
The primary research question addressed in this study concerned
identification of what reading strategies adult readers use as they navigate
through a hypermedia environment to read informational text to construct
meaning. In order to consider this question fully, a subset of seven minor
questions had to be answered. These included the following:
1. How do the subjects view themselves as SABRE employees and as
computer literates?
2. Do adults who read hypermedia informational text transfer the
previously learned reading strategies that have proved successful in printed
text to electronic text?
3. Have these adults invented new reading strategies to manage
information embedded in a hypermedia environment?
4. What cognitive processes do workers use to remember new
information learned from hypermedia documents?
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5. What differences do workers' perceive between reading text in both
the printed and hypermedia formats?
6. How do these adults feel about the change in reading behaviors which
must accommodate informational text presented in a hypermedia document
instead of a traditional paper document?
7. What physical discomforts, if any, do workers suffer when reading
hypermedia text for extended periods of time?
Procedures
The researcher used a mixed method research approach in this study to
observe the cognitive reading processes of adult readers as they encountered
informational text in a hypermedia environment to construct meaning.
Objective quantitative research methods were needed to support the
descriptive attributes of the qualitative research methods. Incorporating both
research paradigms in the investigation added strength and validity to the
findings.
SABRE Travel Information Network (STIN), whose parent company is
American Airlines and that designs hypermedia-assisted training packages
for airline employees, travel agencies, and other businesses, was chosen as the
research site. Not only is STIN one of the world's largest workplace software
manufacturers, its own organizational infrastructure is firmly anchored in
technology.
The study was conducted in a naturalistic setting at the Installations
Operations Center (IOC) in the Dallas/Fort Worth facility. A pilot study
conducted with three subjects enabled the researcher to refine observation
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techniques as well as rewrite portions of the written assessment instruments
to direct the study toward the research question.
The study had to be scheduled so as not to interrupt SABRE business
activities. The only male employee had scheduled vacation time prior to
notification of the study; therefore, the only subjects available were female.
Twelve subjects were selected at random from the pool of IOC
employees. There was no control for age, race, length of employment, or
amount of computer user expertise.
Only one subject was lost during the study. When she arrived for her
appointment and learned from the researcher that the study's focus was on
reading proficiency and not on how well she could navigate the hypermedia
application, the subject appeared to panic. She completed the Reader Profile
and then asked to be excused from the study. Nevertheless, her answers to
that assessment instrument were included in the statistical analysis of that
Reader Profile Questionnaire. Despite this loss of one subject, reliable and
valid data were collected during the study.
At a computer work station in an office cubicle, the subjects not only
completed questionnaires and interviews, but also performed job-simulated
task scenarios on Verity's Topic. This hyperapplication created the
architecture into which the most current information about SABRE's products
and service was embedded. The hypertext's purpose was to replace a
cumbersome paper manual.
Subjects were both videotaped and audiotaped as they performed four
work-related tasks. The researcher sat behind the subjects recording their
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keyboard commands, cognitive decisions, reading behaviors, physical
reactions, and affective responses.
From observing the participants as they interacted with the hypertext,
the researcher was able to record both covert and overt reading behaviors.
Each one participated in a 2-hour and 30-minute session.
Four subjects participated per day in the study. Although the duration
of the study was 24 hours, it was an authentic "snapshot of time" and a valid
opportunity to observe adults actively reading in one of the few hypermedia
work environments in the Dallas/Fort Worth area.
Because a mixed methodology was used to investigate the question, the
methods for analyzing the data from the study were varied yet complementary.
Through the use of the SPSS statistical software, quantitative data were
obtained from the analysis of Likert scale responses from the Reader Profile
Questionnaire which created computation of mean scores. Qualitative data
collection was triangulated; the information was obtained from participants
by observing the employees' behavior recorded on video and audiotapes, from
questionnaire responses, and from conversations in structured interviews.
Conclusions
As shown by the data, this study described how adult readers navigate
through informational text embedded in a hypermedia environment to
construct meaning. On the basis of the major findings of the research study,
the following conclusions seem justified.

How do the SABRE employees view themselves as computer literates?
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Information from the Reader Profile Questionnaire indicated that
SABRE employees viewed themselves as computer literates and felt very
competent working in any hypermedia environment. Responses to questions
in the Posttask Interview (Appendix F) suggested that all employees believed
the job task scenarios to be similar to the customer requests that they
encountered daily.
Although several of the scenarios required time to complete, the
difficulty of the problems was rated as easy by the employees in the Posttask
Questionnaire (Appendix E). These opinions added authenticity, not only to
the descriptive nature of the study, but also to the nature of the
hyperdocument itself. Pearson and Fielding (1991) define authentic text as
"the kind that adults and children read in and out of school" (p. 850).
In addition, it has been suggested to the researcher that establishing
the high level of computer expertise among the subjects assured the researcher
that any observed participant behaviors navigating the hyperapplication were
not caused by unfriendly software design (Leu, personal communication).
Instead, the repeated accessing of certain topic words and launching repetitive
searches for product or service information has to be related to faulty reading
strategies or lack of comprehension of informational text.

Do adults who read hypermedia informational text transfer the previously
learned reading strategies that have proved successful in printed text to
electronic text?
To understand how the SABRE employees were constructing meaning
from the informational text within a hypermedia environment, a "think-aloud"
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process was used to monitor cognitive decisions and processes. Audiotapes
reinforced by both videotapes and the researcher's notes detailed a history of
each subject's journey through the job task scenario.
Analysis of cognitive maps and transcribed transcripts furnished data
that indicate that the employees, indeed, transferred the reading strategies
that had proved successful in reading printed text to reading electronic text. In
addition, the researcher also observed the participants exhibiting the same six
reading behaviors that were identified by Horney (1994) in a study of eighthgrade students who were observed as they read in a hypermedia environment.
These behaviors were identified as skimming, checking, reading, responding,
studying, and reviewing. The occurrence of these actions further substantiates
the validity of this investigation.

Have adults invented new reading strategies to manage information
embedded in a hypermedia environment?
On the basis of observations of SABRE IOC employees completing jobtask scenarios, it appears that adults who work in hypermedia applications
have invented reading strategies that enhance their abilities to comprehend
text. These strategies include moving the mouse pointer device in an S-like
motion to guide the eyes through a screen of electronic text, touching the screen
briefly with a finger or lightly holding a finger on the exact location of the data
so that the eyes do not have to ferret out the words or numbers again, and
utilizing the straight edge of the screen to assist the eyes in left-to-right
directionality.
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The physical motions appear to mimic those often observed when people
read printed text. Some move a hand, a finger, or an object down a book's page
to locate a specific item and then, when finding it, place a marker there in
order to maintain the position.

What are the cognitive processes workers used to remember new information
learned from hypermedia documents?
Analysis of cognitive maps and transcribed transcripts furnished data
that indicate that the employees have transferred cognitive strategies that
had proved successful in comprehending printed text to comprehending
electronic text. McNamara (1991) described this transferring process in the
Handbook for Reading Research.

It has become clear that language comprehension requires knowledge of the
world as well as knowledge of the language. Theoretical approaches have
emerged that focus on the knowledge that readers and listeners bring to
comprehension. Schema theory is one such approach, and there is little doubt
that this perspective provides insights into the process of comprehension. By
the same token, people are able to understand novel information that does not
fit neatly into previously acquired schemata; hence something beyond schema
is required, (p. 490)

Applying the mental model of schema theory to the study's
documentation would explain how the SABRE employees know how to
comprehend text presented on screen. The transferring knowledge of "text
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structure, inference, summarizing, self-monitoring, and self-questioning"
indicates learned characteristics of reading comprehension (Pearson, 1991, p.
848).

What differences do workers' perceive between reading text in both the printed
and hypermedia formats?
On the basis of interviews with the SABRE IOC employees, it was found
that the majority of the workers missed being able to "control the document"
by rearranging pages, tabbing sections, enhancing significant text with colored
highlighters, and adding personal notes to add convenience to their job
functions. Moreover, several expressed the need for more ownership in
creation of the hyperdocument so that it would be customized to the
Installation Operation Center's unique needs.
Other control issues included a general disagreement between the
software author and the SABRE employees concerning what search words
should be used to initiate queries for information describing particular
products and definitions of products packages. It seemed that current search
words in the Topic hyperdocument that name product systems are not the
general terms that are used by the employees. For example, many software
applications included only the product components but failed to include within
those components the necessary instruction manual and quick-reference guide.
Many SABRE employees relied upon their personal resources as well as
assistance from office mates to determine if a customer's order was complete.
Topic, however, presently is operating with some personalizing
capabilities that are functional. Although the employees cannot print paper
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copies of unusual paper requests, electronic files can be created in the save
function. Filters can be installed on the search query function so that only
certain sections of the hyperapplication are searched for information. For
example, an employee who serves the western part of the United States could
filter out of all data pertaining to Europe, South America, Canada, Mexico,
and the Pacific Rim. Despite these capabilities, mastering the architecture in
which the information is embedded seems bothersome.

How do adults feel about the change in reading behaviors that must
accommodate informational text presented in a hypermedia document instead
of a traditional paper document?
Little is known about how readers of hypertext feel as they navigate
through information text to comprehend informational text. Studies of
children report enthusiasm and enhanced learning (Leu et al, in press). The
SABRE IOC workers have both negative and positive feelings concerning the
use of hypermedia format in daily job routine instead of the traditional paper
format are multifaceted. Learning how to navigate the hyperapplication was
not a choice; it is a skill necessary for retaining employment. Mastery of the
document controlled the prospect of job promotion and the possibility of
increased income. Although most of the employees welcomed the technical
conveniences that Topic offered, this feeling of well-being was slightly
blemished by frustrations caused by being forced into daily coping with the
sometimes cantankerous nature of hyperapplication. These annoyances
include power lapses, network lockdown, and unfriendly search procedures.
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What physical discomforts do workers suffer when reading hypermedia text for
extended periods of time?
On the basis of the responses given by the SABRE IOC employees in the
Reader Profile, it can be concluded that, although the SABRE employees do
suffer from headaches and tension, the primary cause of that distress cannot
be directly linked to reading dynamic text in a hypermedia environment.
Other questions probing for possible computer-related illnesses, such as
carpal tunnel syndrome or back disorders, received negative responses. This
would seem to indicate that SABRE employees are not suffering from any
physical discomforts or distress when reading hypertext.

Implications of the Study

A review of the literature in both educational technology and reading
education did not locate any other investigation of reading strategies that
adult readers use to navigate through hypermedia to construct meaning from
information embedded in hypermedia. This study appears to be the first and
stands at the frontier of knowledge in both fields.
It is evident from the study's findings that the workplace literacy in the
20th century is rapidly changing. A duo-literacy is emerging that demands of
employees both computer literacy and occupational field expertise. For
example, SABRE not only designs technologically advanced business software
applications, but it also continually revamps its infrastructure with
hyperapplications in the Installations Operations Center using Topic. During
this study, the company's training and education division used in-house staff
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and the RoboHelp hypermedia authoring system to convert a field service
technicians' paper manual, which is similar to the IOC manual, into a
hypermedia document.
Field service technicians, who install the hardware and software that
the IOC employees request for customers, are carrying laptop computers, as
well as their tool kits, to the physical location of the new travel agencies.
Information stored in hypertext enables these technicians to check installation
procedures and wiring techniques without consulting a cumbersome paper
manual. These employees, who were originally trained to install and repair
technical equipment for SABRE customers are now becoming experts
accessing online hypermedia retrieval systems.
Upgrading internal documents printed in the traditional paper format
or written in older software packages is mandatory for companies to remain
competitive in the American marketplace.
As the business world evolves to accommodate the service-oriented demands,
not only of the American society, but of the global community, the educational
curriculum must evolve also. Reinking (1994a) noted the following:

Our entire concept of literacy must be re-evaluated. It is not television
and other media . . . that will usher in the post-typographic culture . . . it
is the digital forces of the computer in all of its shape-shifting forms and
uses .. . Simply defining computer technology as alien to what we
[members of the reading community] do or accepting it only if it will
surrender to our print biases will not, if current trends continue,
mitigate the rise of the computerized word against the printed word.. . .
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What I do know and will strongly argue today, is that as a field, we
cannot continue business as usual. As electronic reading and writing
move into the mainstream of everyday discourse, we must decide
whether we are in the print business, and if not, what business are we
really in. (pp. 2-3)

Presently the business community is training its workers in this two-fold
literacy; however, as the 21st century approaches, responsibility for this
knowledge will transfer to the public educational system.
This study supports the concept that the reading strategies that
successful readers use in informational text in a print format appear to move
into a hypermedia environment and assist readers in constructing meaning
from hypertext. Perhaps the shift from one medium to another is not as
traumatic as many reading educators had believed. Perhaps this format
evolution is similar to changing the reading of early man's icons on cavern
walls, then to oral story-telling around the tribal campfire, then to inscription
on papyrus, and finally, to the invention of the printing press.
Analysis of the Reader Profile Questionnaire (Appendix D) and the
Posttask Interview (Appendix E) indicate that the hypertext readers' greatest
concern is understanding the author's purpose. In electronic text, this presents
a duo-obstacle. The reader must understand the author's navigational design
of the software package as well as interpreting the author's vocabulary and
informational search paths. Because hypertext authors are free to design
packages with any organizational structure and choose any words as label,
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categories, or hot text, this nonstandard verbiage is a maior obstruction to
reading comprehension.
Hyperapplication designers make the assumption that employees that
use their software can not only navigate through the application to accomplish
the tasks for which it was designed. They also assume that the users can
comprehend hypertext simply because multimedia support features exist.
Since most adult readers using workplace hyperapplications learned to read
text in a static paper environment, researchers need to address the causes of
stress that sometime comes when some readers move from one reading
environment to another.
SABRE employees learned how to navigate through the Topic in the onthe-job training sessions. The training, however, did not teach them reading
strategies unique to hyper applications. As the employees struggled to become
familiar with the new software, they had to learn (1) how to guess what search
words located needed information, (2) how information was organized
categories, and (3) how to think like the author who designed the program.
In printed text communication rules are set: Because most adults have
been educated, they expect information to be arranged in a certain manner.
Because of these known expectations, writers can arrange information in a
specific form to assist readers in establishing understanding.
Hypertext is a new creature. Its novel nature puts readers at a
disadvantage. Reading comprehension depends upon the sensitivity and logic
of a software designer and the computer literacy of the reader.
Marchionini (1988) writes:
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Hypermedia systems allow huge collections of information in a variety
of media to be stored in extremely compact form and accessed easily
and rapidly. Thus, comprehensive and diverse materials . . . . can be
delivered easily and rapidly to learners . . . . [T]hese materials can be
linked explicitly and implicitly. Explicit links can be used by authors to
suggest paths through the information and learners can choose to follow
them or not, in effect, creating their own interpretation of the content.
Authors can include implicit links to support materials and
navigational aids allowing learners to apply them as needed.
Comprehensive quantities, varied formats, and dynamic linking offers
learners individualizes access to rich intellectual environments. (p. 9)

Until this study, reading strategies for this type of text have not been
identified in the workplace. Hypertext differs from printed text because the
reader has a two-fold responsibility in comprehension-that of locating the
pathway to the information and that of constructing meaning from the text.
While some might argue that readers can control their journey through a book
by the selection of desired pages, hypertext demands computer literacy in
addition to sophisticated reading strategies.
Where are the employees receiving instruction for this two-fold
workplace literacy skill? The answer is nowhere. Learning to read in a
hypermedia environment without instruction is similar to a person
assembling a car while trying to drive it down the road to a specific
destination.
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SABRE employees felt strongly that the Topic authors should have
consulted with some employees, who would have the responsibility of using the
product daily job performance, to get some input pertaining to the
hyperapplication's vocabulary and functions. When the researcher contacted
one of the systems analysts who worked on the three-year Topic project, she
reported that they had met with employees and that they had field-tested an
earlier version of Topic. These efforts refined the hyperapplication before
releasing it to the employees in training and on the network (Campbell, 1995,
personal communication). These two opposing points of view need further
investigation. It is obvious that the employees view many of Topic's features
as inconsistent with daily job routines.
Perhaps the root of some employees' unrest and subtle resistance is the
forced choice between printed and technological formats. SABRE employees'
conspiracy to maintain their personal resources that included notes, diagrams,
and one manual shows a need for readers to maintain contact with text in
printed format. Why can't they have both mediums at their workstations?
Apparently, change has always meant choice. Legend says that
Socrates believed that writing was the act of illiteracy. True intellectuals
could retain all knowledge in the head. Then, intellectuals of the Middle Ages
believed that learning only occurred when knowledge was handwritten onto
scrolls; the printing press's invention heralded the end of literacy. As 20th
century educators looked back into history, these ideas were not true. Change
came; choices were demanded; heavy arguments ensued; and adaptation
evolved. As the pattern continues, evolution's next step is text appearing in
hypermedia format.
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As reading educators, it is time to cease arguing the merits of text
presented in paper format against text housed in hypermedia environments.
Electronic text is here; all else is a moot point. As Reinking describes this
change:

Acknowledging that we are moving towards a post-typographic world
also threatens the security of our print-based academic
accomplishments. It will also be difficult to encourage discussion of
technology and literacy in an atmosphere where people are labeled
either as technophiles or Luddites... . Despite these difficulties I
believe we can confront the challenges as we move into a posttypographic world. It would not be the first time that we have redefined
the nature of our business, (p. 25)

The question now arises as to how reading educators can prepare students
with reading strategies to comprehend hypertext.
The study's findings indicate that SABRE employees are transferring
previously learned reading strategies into the hypermedia environment and
that they are coupling those strategies with computer literacy. Horney's six
reading strategies-skimming, checking, reading, responding, studying, and
reviewing-must be emphasized in the classroom. In addition, students must
learn methods of creating comprehension in a nonlinear environment.
Reading educators have three challenges. First, they must become
computer literate and be comfortable in the electronic format. Second, they

128
must communicate this security to their "students. Third, they must rethink
traditional opinions about reading comprehension.
Realizing that students will be bring different schemas to the reading
act of hypermedia will evoke Anderson's (Anderson, 1984)that students will
receive different information from the passages. Rosenblatt's thoughts
concerning the readers' stance as they approach the reading act with different
goals now appear (Beach, 1991).
By adding the element of hypermedia literacy into the comprehension
equation, schema theories, such as Anderson (1984) and Rosenblatt (Beach,
1991) will need to expand. Each child's individual schema will come to the
electronic page and then have the opportunity to navigate through text in an
unique way to build reader comprehension. What one reader comprehends
from hypertext may be different than what another reader understands.
Louise Rosenblatt defines readers' stances, or purposes in reading
selected passages, as either efferent or aesthetic. Efferent readers have a
preset goal in mind, such as searching for specific information, whereas
aesthetic readers search for the beauty of the text and the pleasureful act of
reading. According to this viewpoint, it is impossible for all readers to derive
the identical meaning from a piece of text; however, each reader's
interpretation of the passage deserves respect and acknowledgment (Beach,
1991). Those who support the reader response theory in reading also have to
agree that, if children and adults read the same passage, they will not achieve
identical understanding. The element of schema will influence their
interaction with text.
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Reading educators must forget the old notions that there is only one
author's point of view or one message from a passage or book. Evaluation
activities for reading proficiency have to be changed to accomodate the multiintelligences that hypermedia is capable of igniting within a classroom for a
story or book.
As readers negotiate with the technological capabilities of a dynamic
text, computer literacy and higher level thinking skills evolving from analysis,
evaluation, and synthesis, will be heavily taxed. Further research must be
done to learn how to acquaint students with interactive text and how to teach
higher level thinking skills effectively.
As hypermedia invades all subject content areas in the classroom, it is
logical to believe that children will work in electronic ecosystems that
resemble the 8-hour adult workday. Because work-related injuries have been
reported, school districts must assume that children also will be at-risk.
Hypermedia reading environments must be ergonomically-correct to diminish
the possibilities of eyestrain, headaches, carpal tunnel syndrome, and back
disorders. Utilizing research from the business community, schools can
incorporate hypermedia environments safely into the classrooms.
Reality dictates that discarded cafeteria tables and antique library
chairs can no longer be considered appropriate computer stations. Attention
to harmful glare from fluorescent lights and uncovered windows must protect
students' vision.
Adjustable or articulating furniture must equip the learning stations so
that growing bodies will experience comfort. Stations must adapt to students'
physical needs to enhance learning.
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Recommendations for Further Study

The present study needs to be replicated in other workplaces in which
hyperapplications are used. Ideally this study also should be replicated in an
academic environment. However, because most schools have financial
constraints, they probably will be reluctant to embrace hypermedia as a
potential delivery vehicle for instruction. These administrators and policy
makers will require the support of knowledgeable, enthusiastic teachers to
convince them that students require knowledge of reading strategies in
hypermedia.
Some visionary schools will acquire hypermedia environments from
grants and local revenues. In those settings, more questions concerning the
affective domain in hypertext should be pursued.
More research is needed to address the concern of visual stress incurred
from reading brightly lit monitors and the long range effects of this stress on
reading comprehension. Research from the optometry field would assist
parents and teachers in determining if students need prescribed computer
glasses.
Finally, more research is needed to identify hypermedia's unique
characteristics and the challenges that effective reading strategies can
address that will enable students to construct meaning from hypertext. How
can teachers assist students in learning how to cope with this viable medium?
More information about this textual environment would enable reading
educators to change curriculum and teach students, both children and adults,
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effective reading and cognitive strategies for the 21st century academic and
workplace materials.
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April 18,1995

Department of Education
University of North Texas

To Whom It May Concern:
Jana Bland, a doctoral student in Reading Education Technology at the University of
North Texas has permission to conduct her dissertation study "How Adult Readers
Navigate Through a Hypermedia Environment to Construct Meaning." Research will
be conducted with cooperation from the Training and Usability Groups at the
headquarters of SABRE Travel Information Network (STIN) in Fort Worth, Texas.
Sincerely,

Richard King
Manager, Instructional Design
and Development
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Janis James
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UNDERSTANDING

YOUR PARTICIPATION

Please read this document carefully.

SABRE and JANA BLAND, a doctoral student at the University of
North Texas, are asking you to participate in a study of Topic. By
participating in this study, you will help us learn what reading skills
are needed to complete workplace tasks using a computerized reference
manual. This study will be scheduled in the STIN Training and
Education Center, Fort Worth, Texas, where you will be observed as you
use Topic.

I will videotape you reading and completing order forms using Topic. I
will ask you to fill out questionnaire, and I will interview you. I will use
the information you give me and the information that I collect from
other participants (1) to describe adults' reading processes needed in
the workplace, and (2) to recommend ways to improve Topic.

All or some of your work with Topic and the interviews will be
videotaped. By signing the form, you give your consent to SABRE to use
your voice, verbal statement, and videotaped pictures, but not your
name. I will only use the data to show the results of the study.
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Please remember that the purpose of the study is to evaluate the
reading processes and NOT to evaluate you or your capabilities using
the software. If you encounter any difficulties, I will talk about the
problems in Topic's program design not about you. You may withdraw
from the study at any time.

If you agree with these terms, please indicate your acceptance by signing
below.

Signature:

Printed Name:

Date:

APPENDIX C
TOPIC JOB TASK SCENARIOS
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Appendix C: SABRE Topic Job Task Scenarios
1. A representative receives a call requesting an order be placed for a product
called Ticketing for Windows-French version. Using Topic, please place an
order.

2. A representative receives a call from an account executive requesting
information on the Documax 3300 printer, such as: dimensions, weight, and
functions. Using Topic, please place an order.

3. A representative receives a call requesting information on the SIT
documentation, which is documentation that assists customers in adding third
party equipment to their SABRE office. They want to know what documents
are available and exactly what information is in them. List the documents
and explain why you selected them.

4. An order is sent through for a new SABRE travel agency. This location will
be SABRE with Windows, AST Bravo equipment, and ADS on the LAN. The
following equipment needs to be ordered: one AST Bravo 425/8MB file server,
one AST Bravo gateway, seven AST Bravo 425/16MB hard drives, SABRE
with Windows software, nine mice, one TI1600 printer, one Datasouth 242
printer, Mailplus software, Ticketing for Windows software, ADS on the LAN
software-one job, one Wang, and one ADS TI 8920 printer. Please place the
order.
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Appendix D: Reader Profile Questionnaire

To participate in the Topic's study for SABRE and JANA BLAND,
University of North Texas Doctoral Student, please complete this
questionnaire.

1. What is your job title?

2. What is your main job responsibility?

3. How much experience do you have using a personal computer?
less than 6 months
6 months to 12 months
more than 1 to 2 years
more than 2 years

4. What software can you use on a personal computer?
Topic

Word Processing

E-mail

Databases

Spreadsheets

Graphics

Games

Others

5. How many hours of your workweek are spent reading electronic t«xtmeaning information printed on a computer screen?
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0*8 hours

9-16 hours

17-24 hours

36 or more hours

6. Do you have a computer in your home?
(If the answer is no, go on to question #7.)
a. Is it used for business?
b. Is it used for entertainment?
c. Do you have an online service like
America On-line, Prodigy,
CompuServe, On Ramp, etc.

7. What features of electronic text can you use?
Please check all that apply:
—jumps to cross reference topics
—search features
—notepad capabilities
—word pronunciation (sound)
-pop-up features (simply click on a word
and find extra information
—none of the above
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8. As you move through Topic, what techniques do you use to locate
information?
Please check all that apply:
talk to myself, either silently or aloud
ask myself questions
repeat the trainer's instructions to myself
guess where the information might be
ask someone in the office
refer to written notes on bulletin board,
post it notes, scratch pad, etc.

On a scale of 1 to five, with one being the lowest score, indicate your
feelings about the statements below.

9. I am an excellent reader.

1 2 3 4 5

10. I prefer to read printed text on paper

1 2 3 4 5

rather than text written on screen.

11. Electronic text with its search features, note
pad features, etc., is easier to use than a paper
manual.

1 2 3

4 5
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12. I remember information longer if I read it on
the screen in Topic than if I read it in
paper manual.

1 2 3

4 5

13. My attention span seems longer when reading
electronic information text when I am reading text
printed on paper.

1 2 3 4 5

14. When using Topic, I make my eyes skim

1 2 3 4 5

materials until I find what I am looking for.

15. When using Topic, I have to read every word

1 2 3 4 5

to remember all the information.

16. I write down certain information to help me use
Topic in a more efficient manner.

1 2 3 4 5

17. I wish I could print certain information out
from the Topic manual.

1 2 3 4 5

18. My eyes seem to hurt more often when I use
the computer for long hours at a time.

1 2 3 4 5

19. I have prescription computer glasses that

1 2 3 4 5

ease eyestrain.
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20. I often have tension in my neck and shoulders
after a long day of taking orders.

1 2 3 4 5

21. I have noticed a glare on my computer screen
from overhead or outside light.

1 2 3 4 5

22. Scrolling through electronic text to find model
codes and other information often makes my eyes
or head hurt.

1 2 3 4 5

23. My wrists and arms sometimes ache after
working about four hours on the computer.

1 2 3 4 5

24. My physical discomforts at work, such a ill
fitting chair, eyestrain, headaches, causes me to
have to concentrate harder to read information
on the screen.

1 2 3 4 5

25. I have noticed no difference in my job
performance by reading electronic text instead of
paper-based text.

1 2 3 4 5
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Any additional comments about reading electronic text in Topic that you
would like to share?

APPENDIX E

READER'S POSTTASK QUESTIONNAIRE
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Appendix E : Reader's Posttask Questionnaire

1. Were the task scenarios that you just completed similar to normal
day happenings on your job?

Yes

No

Would you like to explain your answer?

2. Overall, how easy or difficult were the task scenarios that you
completed?

1

2

Very easy

3
Easy

4

Difficult Very Difficult

3. Did you read Topic to complete the task on item 1?

1
Yes

2

3
No

Didn't Need

4
Had on-job experience
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4. If you answered the #3 with "Yes", was the information easy or
difficult to locate?

1

2

Very easy

3
Easy

4

Difficult

Very Difficult

5. If you answered the #3 with "Yes", was the information easy or
difficult to understand?

1
Very easy

2

3

4

Easy

Difficult

Very Difficult

6. Did you read Topic to complete the task on item 4?

1

2

Yes

3
No

Didn't Need

4
Had on-job experience

7. If you answered the #6 with "Yes", was the information easy or
difficult to find?

1
Very easy

2

3
Easy

Difficult

4
Very Difficult

8. If you answered the #6 with "Yes", was the information easy or
difficult to. understand?
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1

2

Very easy

Easy

3
Difficult

4
Very Difficult

9. When you were reading the information in Topic to solve the problem,
how often did you re-read information to be certain that you understood?

1

2

Never

3
Seldom

Sometimes

4
Often

10. How often did you access the folder where you could have saved
information from the previous tasks to help solve the present task?
1

2

Never

3
Seldom

Sometimes

4
Often

11. How often did you access the cross reference buttons to get the
meaning of some terms?

1

2

Never

Seldom

3

4

Sometimes

Often

12. How often did you access the search feature to locate specific topics?

1
Never

2
Seldom

3

4

Sometimes

Often
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Any additional comments about reading electronic text in Topic that you
would like to add?

APPENDIX F

POSTTASK INTERVIEW GUIDE
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Appendix F: Posttask Interview Guide

1. What frustrations did you have when you were reading Topic for
information to solve the tasks?

2. What did you tell yourself to do to help remember ways to complete
the tasks?

3. How is reading electronic reference manual different from reading a
printed reference manual?

4. If the manual had been in printed text on paper, what methods
would you use to remember facts needed to solve the problems?

5. What reading strategies do you use when reading printed text to
remember information that you have read?

6. What reading strategies do you use when reading electronic text to
remember information that you have read?

APPENDIX G

READING BEHAVIOR OBSERVATION CHECKLIST
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Appendix G: Reading Behavior Observation Checklist

Tally marks below note the number of times a subject exhibits a specific
behavior during a task scenario.
T1

Skimming

T2
T3
T4
Tl

Scanning

T2
T3
T4
Tl
T2
T3
T4_

Checking
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T1

Reading

T2
T3
T4

T1

Responding

T2
T3
T4
T1

Studying

T2
T3
T4
T1
T2
T3
T4

Reviewing
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T1

Scanning with mouse

T2
T3
T4
Tl

Scrolling with text at bottom
of screen

T2
T3
T4
Tl

Expresses frustration/acts
frustrated

T2
T3
T4
Tl
T2
T3
T4

Expresses confusion/acts
confused
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T1

Calls Help Desk
(Help from Supervisor)

T2
T3
T4

Behaviors observed but not listed above:

APPENDIX H

Midas Screen Capture Used in Topic
Job Task Scenario
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