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Provincia de Granma (Cuba); De Indymedia (Italy);
Katholiek Nederland (Holland); El Comercio (Peru);
The Sydney Morning Herald (Australia); Web Islam
(online Islamic newspaper); Planet (Holland); The
Advertiser (Australia); Le Monde (France); BBC
Mundo.com (Great Britain); Diario de Jerez (Spain).
For more information contact the Department of
Ethics and Human Rights, University of Buenos Aires,
Argentina http://www.psi.uba.ar/academica/
carrerasdegrado/ psicologia/ informacion_adicional/
obligatorias/etica/index.htm).

3.  Throughout this essay, I capitalize the word Law
to refer to the Symbolic operation that marks the
entrance of the human being into the cultural world.
This Law should be differentiated from the laws
(norms) of each culture, which are always partial and
incomplete reflections of the Symbolic Law.  In
Lacanian psychoanalysis, the Symbolic Law is
introduced at the psychical level by means of the
parental function (what Lacan calls Nom-du-Père),
which limits Real enjoyment and inscribes the human
subject in the realm of language (Apollon, Bergeron,
& Cantin, 2002; Fink, 1997; Lacan, 1960). Nobody
can be the Law for the reason that all subjects are
traversed by Law and inscribed in culture by Law.
The parental function is only a representative of the
Law, but not the Law itself. The Law represented by
this function, is therefore different from the moral law,
whose principles are situated by Freud at the level of
the Super Ego. When we consider cases like the one
under analysis here, what is at stake is a social agent
or institution that instead of functioning as a reflection
or representative of the Symbolic, pretends to be
the Law.

4.  To refer to the Lacanian psychoanalytic term ‘acte,’
I prefer to use the English word act instead of the
usual translation action, for action implies an idea of
an individuality that my analytic framework rejects.

5. In reference to the recent wave of kidnapped
individuals; the disappearance of people; the oblation
of organs; the case of people tortured by parallel
police corps; and the declarations of repressors like

Musa Azar.

6. This last paragraph contains ideas that were
elaborated upon as part of a larger research project
within the team of Psychology, Ethics and Human
Rights directed by Professor Juan Fariña at the
University of Buenos Aires, Argentina.
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As processor speed and memory
capacity have increased and become less
expensive, the office has found that it can

support more open applications and that multi-
tasking could be a reality, not just a term.  One
problem remaining has been the management of the
computer desktop.  Even with increased monitor size,
the single screen presents fundamental problems with
window placement, stacking and tracking windows,
multiple applications on the task bar, and the like
(Delefino, 1993; Grudin, 2003).  These problems
have limited the increases in productivity theoretically
made possible with increased processor speed and
memory capacity.

Multi-Screen Solution

Solutions to this problem have been available since
the advent of the Windows 98 operating system that
allows the PC platform to support multi-monitor
displays.  Initially, multi-screen configurations found
use in computer gaming but has found little interest

or recognition in the business or academic community.
Part of the reason for that lack of interest has been
the absence of evidence of value (Binder, 2001;
Lindsley, 1996; St. John, Harris, & Osga, 1997).
This study addresses that absence by comparing
multi- and single-screen configurations across
performance and usability measures.

Multi-Screen Configurations

The multi-screen display configuration can range from
a fully integrated set of liquid crystal displays to a
simple, physical arrangement of two or more CRT
monitors (Bohannon, 2003; Dyson, 2002; Vellotti,
2001).  Each screen or monitor in a multi-screen
display is connected to the same computer through
its own display port and is treated by the operating
system both as a unified, boundaried space and as a
connected or extended desktop.  For example, an
application will maximize to the boundaries of its
“home” single screen but can also be “windowed”
across all screens (a number theoretically unlimited
but usually 2-5).  Multi-screens configurations allow
the user to place different windows on different
screens or to spread a single application across all
available screens (Brown & Ruf, 1989).

Multi-Screen Management Software

Multi-screen management software adds another

One hundred eight university and non university personnel participated in a comparison of single
monitor, multi-monitor and multi-monitor with Hydravision display configurations.  Respondents
edited slide shows, spreadsheets and text documents in a simulation of office work, using each of
the display arrays.  Performance measures, including task time, editing time, number of edits
completed, and number of errors made and usability measures evaluating effectiveness, comfort,
learning ease, time to productivity, quickness of recovery from mistakes, ease of task tracking,
ability to maintain task focus and ease of movement among sources were combined into an overall
evaluation of productivity.  Multi-screens scored significantly higher on every measure.
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potential set of efficiencies (Randall, 1999).  Multi-
screen management software allows the user to
instantly transport application windows to different
screens, maximize applications across all displays,
open child windows (e.g., multiple spreadsheets or
tool and property sub-menus) on different displays,
and to switch between virtual desktops (e.g., from a
text editing set up to a graphics design set up).

Productivity and Multi-screen Displays

Productivity testing involves the reproduction of an
ordinary work site, plausible and recognizable work
tasks, and reasonable conditions of work (Sherry &
Wilson, 1996; Stolovich & Keeps, 1992).
Productivity testing then is a combination of
performance testing and usability testing (Baurua,
Kriebel, & Mukhopadhyay, 1991; Jorgenson &
Stiroh, 1999).  In performance testing, automated
tools collect facts about what the users actually did
and how long it took them to do it.  In usability
testing, a sample group is asked to perform a set of
tasks and subjectively rate the ease of use of a
piece of hardware or software.  Because usability
without increased performance or increased
performance without adequate usability will not sustain
overall increases in productivity, authentic measures
of productivity must involve both (Brynjolfsson &
Yang, 1996).

Comparing Single and Multi-Screens over
Performance and Usability

Overview

In order to test the productivity of multi-screen
configurations, an experimental comparison was
devised using three blocks of simulated office tasks.
Each block contained a text editing task (TXT), a
spreadsheet editing task (SST) and a slide
presentation editing task  (PPT).  Each task within
the block was designed to use six windows of
information:  Two windows concerned the
administrative, data collection, and simulation
management of the experiment per se and four

windows were components of the task.  A seventh
window provided navigational information that
governed the entire session and contained the
hyperlinks for the various files required.

Each of the 108 respondents completed one different
block in each of  three configurations: single screen
(SS), multi-screen (MS), and multi-screen assisted
by multi-screen management software (HV)1.  The
order of tasks was the same in each block: text,
spreadsheet and slide.  An equal number of
respondents (36 per block x configuration
combinations) completed each block to control for
possible task by configuration differences.  Screen
configurations and tasks were used as “within
subjects” factors in the analysis.

Strong order effects were to be expected as
respondents learned how the task was to be
performed.  To control for these effects, an equal
number of respondents (12 per each of the 9 block
x configuration x order combinations) started the task
set with a different configuration in the first position.
Table 1 presents the rotation of tasks and
configurations.  This procedure was repeated for each
of the task sets.  Order effects were, therefore,
balanced across all configurations.  In this manner,
each respondent completed all 9 tasks in blocks of
three and experienced all three screen configurations
addressing them in one of three orders.

Finally, to get some sense of an “optimal” number of
monitors, the multi-screen configuration was further
divided into one with two monitors and one with three
monitors.  Half of the respondent pool (54) worked
the tasks in a 2-monitor setup and half in a 3-monitor
setup.  This “monitor condition” was used as a
“between-subject” factor  in the analysis.

Tasks

All three tasks were based on the same scenario:  A
destination text, spreadsheet, or slide presentation
had been previously prepared and sent out for review
or error correction.  The copy edits and corrections
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had been returned to the respondent whose job was
now to make the changes on the destination file.

Text Tasks

The text files were prepared using Microsoft Word©

with “track changes” enabled.  The task files consisted
of the destination document on which all changes were
to be made and two source documents (called
Mulcahy Edit and Tobler Edit) from which the

changes were to be drawn.  Each of the source
documents had between 8 and 10 edits to be
completed, including a requirement to open a
graphics file and to copy and paste a graphic.  (A full
report of this study is available at http://
w w w. n e c m i t s u b i s h i . c o m / s o l u t i o n s /
SolutionDetail.cfm?solution=293&Document=1138).
The three texts were well populated with position
markers such as paragraphing, headings, and
graphics to assist the respondent in tracking locations

redrO tsriF dnoceS drihT

ksaT ksaT ksaT

tratS sR# txeT daerpS edilS txeT daerpS edilS txeT daerpS edilS

elgniS 21 SG RC YDM RS SC PW VH RP KDM

elgniS 21 VH RP KDM SG RC YDM RS SC PW

elgniS 21 RS SC PW VH RP KDM SG RC YDM

itluM 21 SG RC YDM RS SC PW VH RP KDM

itluM 21 VH RP KDM SG RC YDM RS SC PW

itluM 21 RS SC PW VH RP KDM SG RC YDM

VH 21 SG RC YDM RS SC PW VH RP KDM

VH 21 VH RP KDM SG RC YDM RS SC PW

VH 21 RS SC PW VH RP KDM SG RC YDM

Table 1

Text tasks:  Graduate studies, Screen Report, Hydravision
Spreadsheet tasks: Candidate Rankings, Products by Region, Customer Survey
Slide Tasks: Multi-Desk, Multi- Display, Window Placement

Table 1:  Starting rotation of tasks and configurations.
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from one document to another.

Spreadsheet Tasks

The spreadsheet files were prepared using Microsoft
Excel©  and Microsoft Word©.  Each spreadsheet
was designed to cover approximately one and a half
screens (an average of 33 rows by 25 columns).
Each of the data sets had summary information that
was dynamically linked to a bar chart.  Corrections
were provided to the respondents in the form of a
“Corrections Memo” simulating an e-mail addressed
to them.  Sixteen corrections were listed for the
respondent to enter.  After the corrections were made,
the respondent was to copy the bar chart and paste
it into a designated location in a “Final Report.”  The
Final Report was accessed by a hyperlink on the
instructions page.

Slide Tasks

The slide files were prepared using Microsoft
PowerPoint©.  PowerPoint has a rather limited editing
handling protocol (as compared with most word
processing).  Edits were identified in comments and
placed in the source documents in color-coded type.
Each slide task had between 11 and 17 edits,
including navigating to a graphics page, selecting a
logo, and pasting the graphic into a new slide.

Data Collection

Data were collected in six ways: a paper and pencil
intake questionnaire, automated time reports and
automated usability questionnaire, stop watch
measurements, task observations, and open-ended,
end-of-testing questions.  A description of each
follows:

Intake Questionnaire

A single page intake questionnaire asked respondents
to record their experience levels with computers, with
the various applications used in the study, and with
multiple screens.  It also queried job experience and

hours of work.

Time Report and Usability Questionnaire

An Excel spreadsheet was devised to collect the
respondent’s ID number, the time spent reading
instructions, the total time spent on the task, and the
responses to each of 8 usability questions.  The
usability questionnaire recorded the respondents self
reports on their effectiveness, comfort, ease of
learning, productivity, mistake recovery, task tracking,
task focus, and ease of movement across sources
(adapted from Lewis, 1995; Davis, 1989).

Stop Watch Measurements

Stop watch timing was initiated at the start of the
actual editing task.  Each task had its own marker
events for the start and completion of editing.  An
observer/facilitator (O/F), seated next to the
respondent, started the watch on the initiation event
and stopped it on the completion event.  The time
values were recorded on the task observation sheet
in minutes and seconds.

Task Observations

As an observer (facilitation practices are described
under “Protocol”), the O/F was responsible for stop
watch data, recording the correct completion of each
edit, recording any missed edits and errors in editing
or changes otherwise introduced into the source
documents, recording any comments about the task
or the screen configuration, and any unusual practices
in the editing task that appeared worthy of notice.

Post-Session Questions

At the completion of all the tasks, the O/F asked
four questions:  “Focusing on single screen versus
multiple screens, what did you think about that
difference?”  “Focusing on multiple screens with
Hydravision and multiple screens without
Hydravision, what did you think about that
difference?”  “Focusing on the tasks and the different
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screen configurations, did any task seem easier or
harder in a given screen configuration?”  “Focusing
on the experiment itself, was there anything that
bothered you or that we should do differently?”  A
summary of the respondent’s answers was recorded
on the task observation sheet.

Protocol

Sampling

Using a combination of advertisements and snowball
sampling, 108 respondents were drawn from
students, staff, and faculty from the university and
individuals from the larger community as well.  The
sample was equally divided between the 2-monitor
and 3-monitor conditions.

Testing Procedures

Upon arrival, the respondent was given a short
description of the study and the intake questionnaire
to complete.  The respondent was then shown one
of three 5-minute training videos, SS, MS, or HV
depending on the initial configuration of the task.  The
training video demonstrated a set of editing
procedures appropriate to each task in the block and
to the specific screen configuration.

At the conclusion of the video, the O/F described
the screen configuration that was in use, the tasks to
be done, and the role the O/F would play in the
process.  When all questions were answered, the
respondent was asked to navigate to the first time
stamp screen to begin the block session.  When the
respondent initiated the editing task, the stopwatch
was started.  Respondents were given 5 minutes to
complete the task, although time was added to allow
the completion of an edit in progress.  The O/F
recorded each edit as it was made.  Errors and missed
edits were also recorded.  At the conclusion of the
task, the stopwatch was stopped, the time recorded,
and the respondent immediately directed back to the
time stamp. The respondent then checked the task
“Done Box,” completed the usability questionnaire,

and posted the file.  This procedure was repeated
for each configuration.  At the conclusion of all three
task blocks, post-session questions were asked and
answers recorded.  Each session took approximately
90 minutes.  Respondents were paid $20 for their
time.

Project activities were under the supervision of a
project ethicist whose responsibility was to ensure
that all procedures were followed by the O/F and
other project staff.  The project ethicist made random
visitations and observed entire sessions.  Her final
report noted no violations.

Facilities

Testing was done in the University of Utah,
Department of Communication interaction laboratory.
This testing facility has the look and feel of a living
room (albeit one with a large one-way mirror and
video cameras in the corners) with couches, easy
chairs and a large television set.  Two work tables
were added for each of the testing stations.

Each testing station was configured with a new PC
computer with a clean install of Windows XP and
Microsoft Office Suite.  The computers were based
on the Intel Pentium 4 chip running at 1.8 GHz, with
512MB DDR SDRAM, a 40 GB, 7200rpm Ultra
ATA hard drive, standard keyboard, and two button
wheel mouse.  Monitors were NEC Mitsubishi
Multisync LCD 1855NX, an 18 inch liquid crystal
display.  Display boards were ATI Radeon 9000 AGP
with two monitor ports and ATI Radeon 7000 PCI
with a single port.  One station had two monitors
arranged in a slight V with the right hand monitor
having the taskbar; the other had three  monitors in a
triptych arrangement with the task bar on the center
monitor.

Performance Measures

Basic Variables and Their Definitions

Five variables used to test performance were
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collected automatically or through direct observation.
The variables, their definitions and method of
collection are reported below:

Task Time:  One of  two basic time units.  Task
Time is the lapsed time from the respondent’s
checking of the task “Start” Box on the Time Stamp
to the Respondent’s checking of the “Done” box on
the Time Stamp.  Task Time includes set up time and
edit time plus any time spent in meeting project
requirements (navigating to and from the Time Stamp,
for example).  Task Time was an automated data
collection.

Edit Time:  The other basic time unit.  Edit Time is
the stopwatch recorded time from the first editing
marker event to the last editing marker event.  It
represents the amount of time actually on task and
has no other time component.  The time was recorded
by the O/F assigned to the respondent.

Number of Correct Edits:  The number of correctly
executed edits as observed and recorded by the O/
F. Each of these edits were listed for each task on
the task observation sheets.  The O/F checked off
each edit as it was completed or recorded an error
or a miss as described below.

Number of Errors:  The O/F recorded an error when
the edit called for was completed incorrectly.  An
error was defined as any event that would have to
be “found” and “corrected” by another editing
process.

Number of Missed Edits:  The O/F recorded a
missed edit when the respondent skipped a complete
edit (partial edits were considered errors).

Derived Variables and Their Definitions

Five performance variables were derived through
calculations using the basic variables as factors.
Those variables and their definitions are:

Proportion of Edits Completed:  The number of

correct edits divided by the total number of edits
required by the task.

Accuracy:  The number of correct edits minus the
number of errors and missed edits.  Accuracy is a
performance cost measure.  Inaccurate editing
increases costs as the task has to be redone.  The
greater the inaccuracy, the less confidence can be
given to the original work and the more care required
in the re-editing.

Proportion of Accurate Edits:  The accuracy
coefficient (number of correct edits minus the number
of errors and missed edits) divided by the number of
edits required.

Time per Edit:  Edit time divided by the number of
correct edits.  This measure can be used to project
the time required for larger tasks.

Time per Accurate Edit:  Edit time divided by the
accuracy coefficient (number of correct edits minus
the number of errors and missed edits).

Questionnaires

Two questionnaire instruments were used in this
study: an intake questionnaire that queried
respondents on their computer, application, and multi-
screen experience and a usability questionnaire
administered after every task performance.  An open-
ended interview based on four questions followed
the testing session.

Intake Questionnaire

The intake questionnaire was a paper and pencil
device composed of 6 sections: Computer
Expertise: A four point scale ranging from zero
(None) to 3 (Advanced).  Application Expertise:
A four point scale ranging from zero (None) to 3
(Advanced). Block Expertise: The average of the
three Application Expertise measures divided into
three roughly equal groups.  Cut points were (1) less
than 1.67, (2) equal to 1.67, and (3) 2.00 or greater.
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Corrections were made for anomalous cases
(described in the Performance by Expertise section).
Time Spent on Text, Spreadsheet, and Slide
Applications:  In hours per week from zero to ten.
Level of Application Use:  A three point scale from
one (Personal) to three (Professional). Multi-screen
Experience: A “yes” “no” item followed by the
number of monitors used (1-6). Current Job
Situation:  Number of hours per week on the job
and job title.  Data were hand entered with double
entry verification.

Usability Questionnaire

Each task performance was immediately followed
by a usability questionnaire that was part of the time
stamp file.  The questionnaire used a 10-point slider
to register the self-reported position between the
poles of Strongly Disagree and Strongly Agree.  As
reported above, the items recorded the respondents’
self reports on their effectiveness, comfort, ease of
learning, productivity, mistake recovery, task tracking,
task focus, and ease of movement across sources.
Data were recorded by the same procedures used
in collecting the time data and directly entered into
the data base.

Interviews

Respondents were asked to compare single and
multi-screens, multi-screens with software and

without, task difficulty in different configurations, and
to comment on the protocol itself.  A summary of
each response was recorded by the O/F and entered
verbatim into the data file.

Analysis and Results: Performance Data

Statistical Design: Task Variables

In each of the 12 basic and derived variables, data
were reorganized from their original task-specific
entry into a task-type centered entry that distributed
both order of performance and specific task in
balanced numbers throughout the data.  Each task-
type data set had an equal number of the three tasks
and three orders.

All respondents did all task-types in all screen
configurations (a different version of the task type
was used in each configuration).  All performance
variables are, therefore, “within subjects” or “repeated
measures” variables.  This design controlled for inter-
subject differences.  The two “within” variables in
this design, then, were task types (Tasks) and
configurations (Screens).  The task types were Slide,
Spreadsheet, and Text.  The three configurations
were single screen (SS) multi-screen (MS) and multi-
screen with Hydravision (HV).  The testing condition
of a two-monitor or three-monitor station was a
“between subjects” or “independent groups” factor
in the design.  Half of the respondents went through
the protocol in each of these conditions.  Figure 1

Figure 1

Figure 1:  Statistical design for each performance variable, tasks by screens by conditions.
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diagrams the design.

Each task variable was analyzed using this classic
“Type III” design using the General Linear Model as
formulated in SPSS.  An Alpha of .05 was set as the
decision criterion for significance.

Performance Results

The restricted space of this venue allows us to present
the results for only four of the 12 variables—Edit
Time, Number of Correct Edits, Accuracy, and Time
per Edit.  There is a great deal of redundancy in the

12 variable set; these four variables were selected
because they show the greatest amount of unique
information.  Each report starts with tests of
significance in the three-factor (tasks by screens by
conditions), each of the two-factor (screens by tasks,
screens by conditions, tasks by conditions) and main
effects (screens, tasks, and conditions).  A table of
the means, standard deviations, and confidence
intervals by cell is then presented followed by tables
of means and standard deviations for each significant
condition.  The reader is reminded that significant
interactions at one level confound the analysis of the
next lower level (three-factor confounds two-factor

Table 2

Table 2:  Analysis of variance results for Edit Time.

confounds main effects).  The results will be discussed
only to the lowest non-confounded level.

Edit Time

The Edit Time variable measured the time lapsed
between the first task marker event and the last task
marker event.  It can be considered as on-task time.
Table 2 presents the analysis of variance results.  The
ANOVA indicates a three-way interaction between
screens, tasks, and conditions.  Two-way interaction
effects were checked.  The screens by task F-test

indicates an interaction effect.  These findings
demonstrate that tasks (slides, spreadsheet, and text)
are not consistent over time.  Table 3 presents the
means, standard deviations, and confidence intervals
for tasks and screens by condition for the edit time
variable.  Table 4 presents a comparison of the SS
means with the MS means for the two-monitor
conditions.  Table 5 presents a comparison of the
SS means with HV means for the two- and three-
monitor conditions.  Significant differences are noted
in these latter tables.

Table 3

srotinoM sneercS sksaT naeM rorrEdradnatS lavretnIecnedifnoC%59

dnuoBrewoL dnuoBreppU

owT
srotinoM elgniS

edilS 444.572 561.6 122.362 866.782
teehsdaerpS 730.342 623.7 215.822 265.752
txeT 184.792 427.3 990.092 468.403

srotcaF tseT-F foseergeD
modeerF ecnacifingiS

noitidnoCybsksaTybsneercS 237.2 424,4 920.
noitidnoCybsneercS 310. 212,2 789.

noitidnoCybsksaT 346. 212,2 725.
ksaTybsneercS 519.9 424,4 000.

sneercS 452.12 212,2 000.
sksaT 186.002 212,2 000.

snoitidnoC 620. 601,1 278.
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Table 3 (Continued)

Table 3:  Conditions by screen configurations by tasks means, standard errors, and confidence
intervals for Edit Time.

owT
srotinoM

neercs-itluM
edilS 697.662 841.6 806.452 489.872
teehsdaerpS 650.312 127.7 747.791 463.822
txeT 957.972 764.6 739.662 185.292

nosivardyH
edilS 116.162 211.7 115.742 217.572
teehsdaerpS 846.712 163.7 450.302 342.232
txeT 253.082 600.5 624.072 772.092

eerhT
srotinoM

elgniS
edilS 338.272 561.6 016.062 750.582
teehsdaerpS 983.352 623.7 468.832 419.762
txeT 846.392 427.3 562.682 130.103

neercs-itluM
edilS 841.572 841.6 069.262 633.782
teehsdaerpS 692.902 127.7 889.391 506.422
txeT 470.972 764.6 252.662 698.192

noisivardyH
edilS 988.072 211.7 887.652 989.482
teehsdaerpS 983.402 163.7 497.981 389.812
txeT 983.582 600.5 364.572 513.592

Table 4

Table 4:  Comparison of SS screen Edit Time means with MS Edit Time means, difference,
percent of change, and significance for each monitor condition.

Table 5

Table 5:  Comparison of SS screen Edit Time means with HV Edit Time means, difference,
percent of change, and significance for each monitor condition.

ksaT naeMelgniS naeMitluM ecnereffiD tnecreP
egnahC tnacifingiS

owT
srotinoM

edilS 444.572 697.662 846.8 3 oN
teehsdaerpS 730.342 650.312 189.92 21 seY
txeT 184.792 957.972 227.71 6 seY

eerhT
srotinoM

edilS 338.272 841.572 513.2- 1- oN
teehsdaerpS 983.352 692.902 390.44 71 seY
txeT 846.392 470.972 475.41 5 seY

ksaT naeMelgniS noisivardyH ecnereffiD tnecreP
egnahC tnacifingiS

owT
srotinoM

edilS 444.572 116.162 338.31 5 oN
teehsdaerpS 730.342 846.712 983.52 01 seY
txeT 184.792 253.082 921.71 6 seY

eerhT
srotinoM

edilS 338.272 988.072 449.1 1 oN
teehsdaerpS 983.352 983.402 00.94 02 seY
txeT 846.392 983.582 952.8 3 seY



40

Rocky Mountain Communication Review
Volume 2:1 Summer, 2004

The significant three-factor interaction requires
analysis at the cell level.  Eleven of the 12 comparisons
between single screen and multi-screen configurations
showed reductions in editing time.  These differences
were significant in eight of these comparisons.  Only
the slide task failed to show significant or consistent
reductions with the three-monitor MS condition
showing a reversal.  The spreadsheet tasks showed
the largest reductions of time across both monitor
conditions.  Slide and text editing was done more
quickly in the two-monitor condition; spreadsheet
editing was faster in the three-monitor condition.
None of the differences were significant, although
nearly so in the spreadsheet task.

Number of Edits

The “Number of Edits” variable gave a count of the
number of edits correctly entered by the respondent.
This measure is a typical measure of productivity
(number of units produced).  Table 6 presents the
analysis of variance results.

The results in Table 6 indicate that the differences

among screen configurations changed over tasks.
The lack of a significant three-factor interaction or
any of the two-factor interactions involving the
condition of two or three monitors signals that the
configuration means and the task means remained
consistent over the monitor conditions.  Although no
interaction involving condition was significant, Table
7 presents the cell means and the single screen multi-
screen comparisons and Tables 8 and 9 present the
comparisons of single screen to multi-screen and
single screen to Hydravision to keep the data record
consistent for the reader.  Tables 10 through 12
present the break down of the significant screens by
task interaction.

In Tables 10 through 12, multi-screen configurations
show a consistent increase in the number of edits
completed over single screen.  This advantage is
significant in five of the six comparisons.  In the lone
non-significant condition, the MS mean is .02 below
the upper bound limit of the SS confidence interval
and is matched with a significant difference in the HV
multi-screen condition.  It is likely that the multi-

Table 6

Table 6:  Analysis of variance results for Number of Edits.

Table 7

srotcaF tseT-F foseergeD
modeerF ecnacifingiS

noitidnoCybsksaTybsneercS 033.1 424,4 852.
noitidnoCybsneercS 291. 212,2 628.

noitidnoCybsksaT 093. 212,2 876.
ksaTybsneercS 697.4 424,4 100.

sneercS 145.52 212,2 000.
sksaT 603.585 212,2 000.

snoitidnoC 782. 601,1 495.

srotinoM sneercS sksaT naeM rorrEdradnatS lavretnIecnedifnoC%59

dnuoBrewoL dnuoBreppU
owT
srotinoM elgniS

edilS 147.01 644. 658.9 626.11
teehsdaerpS 841.71 593. 563.61 239.71
txeT 983.11 464. 964.01 903.21
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Table 7 (Continued)

owT
srotinoM

neercs-itluM
edilS 258.11 294. 778.01 728.21
teehsdaerpS 036.71 582. 460.71 591.81
txeT 005.31 244. 326.21 773.41

nosivardyH
edilS 147.11 534. 878.01 306.21
teehsdaerpS 227.71 353. 220.71 224.81
txeT 730.41 483. 772.31 897.41

eerhT
srotinoM

elgniS
edilS 730.11 644. 251.01 229.11
teehsdaerpS 258.61 593. 860.61 536.71
txeT 697.11 464. 678.01 717.21

neercs-itluM
edilS 031.11 294. 451.01 501.21
teehsdaerpS 872.81 582. 217.71 348.81
txeT 258.31 244. 579.21 927.41

noisivardyH
edilS 952.21 534. 793.11 221.31
teehsdaerpS 449.71 353. 442.71 446.81
txeT 253.41 483. 195.31 211.51

Table 7:  Conditions by screen configurations by tasks means and standard errors for Number of
Edits.

Table 9:  Comparison of SS screen Number of Edits means with HV Number of Edits means,
difference, percent of change for each monitor condition.

Table 9

Table 8

Table 8:  Comparison of SS screen Number of Edits means with MS Number of Edits means,
difference, percent of change for each monitor condition.

ksaT naeMelgniS naeMitluM ecnereffiD tnecreP
egnahC

owT
srotinoM

edilS 147.01 258.11 111.1 01
teehsdaerpS 841.71 036.71 284.0 2
txeT 983.11 005.31 111.2 81

eerhT
srotinoM

edilS 730.11 031.11 390.0 1
teehsdaerpS 258.61 872.81 624.1 8
txeT 697.11 258.31 650.2 71

ksaT naeMelgniS noisivardyH ecnereffiD tnecreP
egnahC

owT
srotinoM

edilS 147.01 147.11 00.1 9
teehsdaerpS 841.71 227.71 475.0 3
txeT 983.11 730.41 846.2 32

eerhT
srotinoM

edilS 730.11 952.21 222.1 11
teehsdaerpS 258.61 449.71 290.1 6
txeT 697.11 253.41 655.2 12
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screen advantage in this case is being masked by
sample conditions.  In looking at screen by task
effects, the limited experience of slide editing
minimizes the overall effect.

Accuracy

Accuracy is a constructed variable based on the

number of completed edits minus the number of error
and the number of misses.  The rationale for this
measure is that missed work and incorrect work
requires more time and money to correct than simple
unfinished work.  While an analysis of edits and errors
indicated an advantage for multi-screen
configurations, it is possible that the location of these

Table 10

Table 10:  Screen configurations by tasks means, standard errors, and confidence intervals for
Number of Edits.

Table 11

Table 11:  Comparison of SS screen Number of Edits means with MS Number of Edits means,
difference, percent of change, and significance.

Table 12

Table 12:  Comparison of SS screen Number of Edits means with HV Number of Edits means,
difference, percent of change, and significance.

noitarugifnoC sksaT naeM dradnatS
rorrE

lavretnIecnedifnoC%59
dnuoBrewoL dnuoBreppU

elgniS
edilS 988.01 613. 362.01 515.11
teehsdaerpS 000.71 972. 644.61 455.71
txeT 395.11 823. 249.01 342.21

neercs-itluM
edilS 194.11 843. 108.01 081.21
teehsdaerpS 459.71 202. 455.71 353.81
txeT 676.31 313. 650.31 692.41

nosivardyH
edilS 000.21 803. 093.11 016.21
teehsdaerpS 338.71 052. 833.71 823.81
txeT 491.41 172. 756.31 237.41

ksaT naeMelgniS noisivardyH ecnereffiD tnecreP
egnahC

ecnacifingiS

edilS 988.01 21 111.1 01 seY
teehsdaerpS 00.71 338.71 338.0 5 seY

txeT 395.11 491.41 106.2 22 seY

ksaT naeMelgniS neercs-itluM ecnereffiD tnecreP
egnahC

ecnacifingiS

edilS 988.01 194.11 206.0 6 (oN a )51.=
teehsdaerpS 00.71 459.71 459.0 6 seY

txeT 395.11 676.31 380.2 81 seY
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measures may result in a different outcome.  That
possibility suggests that should the same advantage
appear in Accuracy, it is a confirmation rather than a
replication.  Table 13 presents the analysis of variance
results.

The three-factor interaction and the two-factor
interactions involving the number of monitors were
not significant, but the two-factor screens by task
interaction was.  Table 14 presents the means,
standard errors, and confidence intervals for the cell
values; Table 15 presents a comparison of SS and
MS means; Table 16 presents a comparison of SS
and HV means, all for the data record.

Because the three-factor interaction was not
significant and the two-factor screens by task
interaction was, the data are best analyzed by
collapsing monitor conditions and looking at the
screens means by task.  Table 17 presents that

information.  Inspection of Table 17 shows that multi-
screen configurations resulted in higher accuracy
scores that were significantly higher in all but the SS
to MS slide task compaison (a = .125).  In addition,
the HV text scores were significantly higher than the
MS text score, although the other two comparisons
were not significant and their direction mixed.

Time per Completed Edit

Time per Completed Edit is the editing time divided
by the number of completed edits.  It represents the
flow of work over time and can be used to craft
estimates of work completion over jobs of varying
length.  Table 18 presents the analysis of variance
results for Time per Completed Edit.  None of the
multi-factor interactions involving Condition were
significant.  The two-factor Screens by Tasks
interaction was significant, pointing to a differential
effect of screen configurations across tasks.  Tables

Table 13

Table 13:  Analysis of variance results for Accuracy.

Table 14

srotcaF tseT-F foseergeD
modeerF ecnacifingiS

noitidnoCybsksaTybsneercS 560.2 424,4 580.
noitidnoCybsneercS 620. 212,2 479.

noitidnoCybsksaT 820.3 212,2 796.
ksaTybsneercS 058.3 424,4 400.

sneercS 016.22 212,2 000.
sksaT 169.753 212,2 000.

snoitidnoC 014. 601,1 325.

srotinoM srotinoM srotinoM srotinoM srotinoM sneercS sneercS sneercS sneercS sneercS sksaT sksaT sksaT sksaT sksaT naeM naeM naeM naeM naeM rorrEdradnatS rorrEdradnatS rorrEdradnatS rorrEdradnatS rorrEdradnatS lavretnIecnedifnoC%59 lavretnIecnedifnoC%59 lavretnIecnedifnoC%59 lavretnIecnedifnoC%59 lavretnIecnedifnoC%59

dnuoBrewoL dnuoBrewoL dnuoBrewoL dnuoBrewoL dnuoBrewoL dnuoBreppU dnuoBreppU dnuoBreppU dnuoBreppU dnuoBreppU

owT
srotinoM

elgniS
edilS 031.01 384. 371.9 780.11
teehsdaerpS 513.61 825. 962.51 163.71
txeT 005.01 205. 605.9 494.11

neercs-itluM
edilS 513.11 415. 692.01 333.21
teehsdaerpS 036.61 894. 346.51 716.71
txeT 697.21 794. 018.11 287.31
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Table 14 (Continued)

owT
srotinoM nosivardyH

edilS 222.11 974. 991.01 790.21
teehsdaerpS 629.61 115. 319.51 939.71
txeT 877.31 034. 529.21 136.41

eerhT
srotinoM

elgniS
edilS 184.01 384. 525.9 834.11
teehsdaerpS 518.51 825. 967.41 168.61
txeT 952.11 205. 562.01 452.21

neercs-itluM
edilS 475.01 415. 555.9 395.11
teehsdaerpS 518.71 894. 828.61 208.81
txeT 222.31 794. 632.21 802.41

noisivardyH
edilS 407.11 974. 457.01 356.21
teehsdaerpS 333.71 115. 123.61 643.81
txeT 697.31 034. 349.21 056.41

Table 14:  Conditions by screens by tasks means, standard errors, and confidence intervals for
Accuracy.

Table 15

Table 15:  Comparison of SS screen Accuracy means with MS Accuracy means, difference, and
percent of change.

Table 16:  Comparison of SS screen Accuracy means with HV Accuracy means, difference, and
percent of change.

Table 16

ksaT naeMelgniS naeMitluM ecnereffiD tnecreP
egnahC

owT
srotinoM

edilS 031.01 513.11 581.1 21
teehsdaerpS 513.61 036.61 513.0 2
txeT 005.01 697.21 692.2 22

eerhT
srotinoM

edilS 184.01 475.01 390.0 1
teehsdaerpS 518.51 518.71 000.2 31
txeT 952.11 222.31 369.1 71

ksaT naeMelgniS noisivardyH ecnereffiD tnecreP
egnahC

owT
srotinoM

edilS 031.01 222.11 290.1 11
teehsdaerpS 513.61 629.61 116.0 4
txeT 005.01 877.31 872.3 13

eerhT
srotinoM

edilS 184.01 407.11 322.1 21
teehsdaerpS 518.51 333.71 815.1 01
txeT 952.11 697.31 735.2 22
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19 through 21provide the cell means comparisons
that contribute to the data record.  Table 22 presents
the screen configuration means for each task in order
to investigate the significant Screens by Task
interaction.

The data in Table 22 shows a consistent advantage
for multi-screen configurations across all tasks in terms
of shorter average time per edit.  These differences
are significant for all but the SS to MS comparison
for the slide task (a = .37).  There are no significant
differences between MS and HV means, although

the pattern of HV being more effective in slide and
text tasks is repeated.  In terms of absolute values,
multi-screen configurations (MS and HV combined)
result in a savings of 2.2 seconds per slide edit, 3.2
seconds per spreadsheet edit and 6.7 seconds per
text edit.

Analysis and Results: Usability Data

Analysis

Data from the usability questionnaires that were
collected at the end of every task performance

Table 17

Table 17:  Means, standard errors, and confidence intervals for SS, MS, and HV configurations
by tasks over Accuracy.

Table 18

Table 18:  Means, standard errors, and confidence intervals for SS, MS, and HV configurations
by tasks over Time per Completed Edit.

noitarugifnoC sksaT naeM dradnatS
rorrE

lavretnIecnedifnoC%59
dnuoBrewoL dnuoBreppU

elgniS
edilS 603.01 143. 926.9 289.01
teehsdaerpS 560.61 373. 523.51 508.61
txeT 088.01 553. 771.01 385.11

neercs-itluM
edilS 449.01 363. 422.01 566.11
teehsdaerpS 222.71 253. 425.61 029.71
txeT 900.31 253. 213.21 707.31

nosivardyH
edilS 194.11 823. 148.01 141.21
teehsdaerpS 031.71 163. 314.61 648.71
txeT 787.31 403. 481.31 093.41

srotcaF tseT-F foseergeD
modeerF ecnacifingiS

noitidnoCybsksaTybsneercS 223.1 424,4 162.
noitidnoCybsneercS 107. 212,2 794.

noitidnoCybsksaT 884. 212,2 516.
ksaTybsneercS 247.5 424,4 000.

sneercS 254.32 212,2 000.
sksaT 294.282 212,2 000.

snoitidnoC 600. 601,1 049.
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Table 19

Table 19:  Conditions by screen configurations by tasks means, standard errors, and confidence
intervals for Time per Completed Edit.

Table 20

Table 20:  Comparison of SS screen Time per Completed Edit means with MS Time per
Completed Edit means, difference, and percent of change.

Table 21

srotinoM sneercS sksaT naeM rorrEdradnatS lavretnIecnedifnoC%59

dnuoBrewoL dnuoBreppU

owT
srotinoM

elgniS
edilS 761.82 446.1 809.42 624.13
teehsdaerpS 021.51 688. 363.31 878.61
txeT 937.82 325.1 917.52 957.13

neercs-itluM
edilS 992.52 247.1 648.12 257.82
teehsdaerpS 525.21 086. 771.11 378.31
txeT 974.22 253.1 997.91 851.52

nosivardyH
edilS 322.52 335.1 381.22 262.82
teehsdaerpS 119.21 777. 073.11 354.41
txeT 173.12 629. 535.91 702.32

eerhT
srotinoM

elgniS
edilS 180.82 446.1 328.42 043.13
teehsdaerpS 320.61 688. 562.41 087.71
txeT 063.82 325.1 043.52 083.13

neercs-itluM
edilS 766.82 247.1 412.52 911.23
teehsdaerpS 319.11 086. 465.01 162.31
txeT 524.22 253.1 547.91 501.52

noisivardyH
edilS 322.42 335.1 381.12 262.72
teehsdaerpS 440.21 777. 205.01 585.31
txeT 529.02 629. 980.91 167.22

ksaT naeMelgniS naeMitluM ecnereffiD tnecreP
egnahC

owT
srotinoM

edilS 761.82 992.52 868.2 01
teehsdaerpS 021.51 525.21 595.2 71
txeT 937.82 974.22 62.6 22

eerhT
srotinoM

edilS 180.82 766.82 685.0- 2-
teehsdaerpS 320.61 319.11 11.4 62
txeT 063.82 524.22 539.5 12

ksaT naeMelgniS noisivardyH ecnereffiD tnecreP
egnahC

owT
srotinoM

edilS 761.82 322.52 449.2 01
teehsdaerpS 021.51 119.21 902.2 51
txeT 937.82 173.12 863.7 62
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(9 questionnaires per respondent) were analyzed in
a tasks by screens repeated measures design that
examined differences across tasks and screens for
each of effectiveness, comfort, ease of learning,
productivity, mistake recovery, task tracking, task
focus, and ease of movement across sources.

In order to determine if respondent perceptions of
usability differed across screens and task types, a
comparison of the three screen configurations and
three task types was conducted separately for each
of the eight items.  Figure 2 presents the design as
replicated across each item.  This design allows the
analysis of the relationship between screen
configuration and task on each of the respondents’
judgments of usability.  Based on our initial
suppositions, it was hypothesized that multi-screen
configurations would score higher on each item than
the single screen.  Two monitor and three monitor

multi-screen configurations were used to further
strengthen the potential understanding of multi-screen
effects.  The comparison of multi-screens with and
without screen management software was considered
exploratory and no hypotheses were developed.

Results

As hypothesized, multi-screen configurations scored
significantly higher in usability than the single screen
on every measure in every task.  HV means were
generally not significantly different from MS means
on all measures but varied in direction of difference
across tasks.  Table 23 presents the means for each
item across each screen configuration.

Differences in items showed the effect of screen
configurations.  In single screen, task tracking was
significantly lower than any other item and ease of
learning was significantly higher than any other.  In

Table 21 (Continued)

Table 21:  Comparison of SS screen Time per Completed Edit means with HV Time per
Completed Edit means, difference, and percent of change.

Table 22

Table 22:  Time per Completed Edit means, standard errors, and confidence intervals for each
screen configuration by task.

eerhT
srotinoM

edilS 180.82 322.42 858.3 41
teehsdaerpS 320.61 440.21 979.3 52
txeT 063.82 529.02 534.7 62

noitarugifnoC sksaT naeM dradnatS
rorrE

lavretnIecnedifnoC%59
dnuoBrewoL dnuoBreppU

elgniS
edilS 421.82 261.1 028.52 824.03
teehsdaerpS 275.51 726. 923.41 418.61
txeT 945.82 770.1 414.62 586.03

neercs-itluM
edilS 389.62 232.1 145.42 524.92
teehsdaerpS 912.21 184. 662.11 271.31
txeT 254.22 659. 755.02 743.42

nosivardyH
edilS 327.42 480.1 375.22 278.62
teehsdaerpS 874.21 055. 883.11 765.31
txeT 841.12 556. 058.91 644.22
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multi-screen, task tracking was also significantly
lower than any other item, while accessibility was
the highest, significantly higher than all but ease of
learning.  Hydravision means showed task tracking
as significantly lower than all other items and
accessibility as highest.  Accessibility was significantly
higher than mistake recovery, productivity, and
comfort as well as task tracking.

Table 23 can also be used to calculate the changes in
respondent judgments concerning screen
configuration usability by using the single screen score
and the average of the two multi-screen scores.  In
this analysis, multi-screens are seen as 29 percent
more effective, 24 percent more comfortable, 17
percent easier to learn, 32 percent quicker to
productivity, 19 percent easier for mistake recovery,
45 percent easier to track tasks, 28 percent better
for task focus, and 38 percent easier for moving
among sources.

Discussion:  Performance

This section first considers the central question of
the effectiveness of multiple screens, briefly looks at
the differences among tasks, the differences between
conditions, then considers the interaction between
screens and tasks, and finally examines the

circumstances under which particular screen
configurations should be adopted.

Screens

The effect of screen configurations is quite clear.
Respondents were able to get on task quicker, do
the work faster, and get more of the work done with
fewer errors in multi-screen configurations than with
a single screen.  The gains are solid: 6 percent quicker
to task, 7 percent faster on task, 10 percent more
production, 16 percent faster in production, 33
percent fewer errors, and 18 percent faster in
errorless production.  Equally impressive is that these
gains were achieved by turning on an extra monitor
or two and providing five minutes of training.

The value added by the screen management tool,
Hydravision is subtle.  It did not reach significance,
but it was consistent and showed its greatest strength
in controlling errors.  Very little of the features of this
software were used in this study, because of the nature
of the tasks and measurements involved.

Tasks

Without question, the most difficult task for most

Figure 2

Figure 2:  Analysis of Variance design for screens by task type for each item.



Multi-Screen Displays

49

respondents was the slide editing task.  Respondents
reported the least experience with the application
(mean of 1.25 on a scale of 0-3).  These self-reports
were confirmed in actual observations.  A common
failing was the inability to recognize substantial content
differences among slides that had common
backgrounds.  Further, interview responses indicated
that respondents were frustrated by the awkwardness

of the application’s editing protocols.  When the slide
task was removed from analysis, the efficiencies of
time to task and time through task rose from 6 and 7
percent to 9 and 10 percent respectively.

The spreadsheet task for its part showed the shortest
times to completion.  Respondents reported slightly
more experience with the spreadsheet application

Table 23

Table 23:  Means, standard errors, and confidence intervals for Usability items by screens.

metI sneercS snaeM dradnatS
rorrE

lavretnIecnedifnoC%59

dnuoBrewoL dnuoBreppU

evitceffE
elgniS 914.6 471. 470.6 367.6
neercs-itluM 903.8 741. 810.8 006.8
noisivardyH 302.8 651. 498.7 315.8

elbatrofmoC
elgniS 945.6 771. 891.6 009.6
neercs-itluM 612.8 941. 129.7 115.8
noisivardyH 800.8 861. 676.7 043.8

esaEgninraeL
elgniS 281.7 661. 258.6 115.7
neercs-itluM 583.8 031. 621.8 346.8
noisivardyH 883.8 931. 211.8 366.8

ytivitcudorP
elgniS 032.6 281. 968.5 195.6
neercs-itluM 742.8 341. 469.7 035.8
noisivardyH 751.8 171. 818.7 594.8

ekatsiM
yrevoceR

elgniS 318.6 361. 094.6 631.7
neercs-itluM 690.8 431. 138.7 163.8
noisivardyH 180.8 251. 977.7 283.8

gnikcarTksaT
elgniS 113.5 812. 878.4 347.5
neercs-itluM 427.7 202. 323.7 421.8
noisivardyH 717.7 122. 972.7 651.8

sucoFksaT
elgniS 234.6 591. 640.6 818.6
neercs-itluM 112.8 741. 029.7 205.8
noisivardyH 992.8 541. 210.8 785.8

ytilibisseccA
secruoSfo

elgniS 391.6 302. 197.5 495.6
neercs-itluM 216.8 921. 753.8 868.8
noisivardyH 184.8 351. 871.8 387.8
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(M = 1.40) than with the slide application.
Observational notes show that respondents benefited
from the spreadsheet application’s ease of editing.
When errors were made, they were generally entries
in the wrong cell.  Most commonly an entire row of
entries were shifted up or down, accounting for the
relatively large number of total errors in the individual
edits.

The text task showed the fewest errors but also the
lowest proportion of completed edits.  Respondents
indicated substantial experience with the application
(M = 2.22), but few had experience with editing
across screens (most work from paper corrections
to a screen).  Observations indicate that the visual
task of locating place from one screen to another
was the key difficulty.

Conditions

Conditions represent whether a respondent
completed the study using two monitors or three
monitors.  Interestingly, the study was designed to
“naturally” fit a three-monitor display, but the three-
monitor condition consistently showed no advantage
over the two-monitor condition.  Anecdotally, multi-
screen users consider the three-monitor display to
be optimum, but it did not show here.  Observations
and comments from interviews suggest that the size
of the monitor interacts with the optimal number of
screens.  Drawing on the comments of one
respondent, a highly experienced graphics editor, the
18-inch monitors were too large for a three screen
display as one could not keep the entire display within
the field of vision.  It may be very useful to advance
this study with one that uses a three 15-inch monitor
configuration.

Screens by Task

The lesson learned in the screen by task interaction
is that there appears to be an optimum level of
experience with a task that maximizes the immediate

effect of the adoption of multi-screens.  Too little as
in the slide task, and the inexperience is an
overburden on the multi-screen effect.  Too much,
as in the text task, and the productive methods of
single screen editing prove a worthier competitor to
reduce the size of the effect.  Both of these conditions
are functions of the testing protocol.  Respondents
given the regular experience of editing slide
presentations would eliminate many of their difficulties,
and respondents given the regular experience in multi-
screen editing would return the competition to a level
field.

The greatest proportion of our respondents (95 %)
work only in single screen whether at home, at school,
or in the office.  As multi-screens were more effective
than single screen across all tasks on measures of
both time and production, it is clear that there is little
learning curve in the adoption of multi-screen
configurations.  The short run benefits of converting
to a multi-screen set up should be immediate and the
long term gains substantial.

Performance Considerations for Adoption of
Multi-screens

This study was designed to simulate office tasks that
involve the application of multiple sources of
information to a final product.  It was, therefore,
specifically designed to be responsive to the
characteristics of multi-screen displays.  The evidence
it generated and the recommendations provided here
presume similar circumstances—work that involves
the integration of multiple sources.  In those
circumstances, the evidence speaks clearly and
convincingly that multi-screen configurations are
preferable and make good economic sense.

But not all work involves multiple sources of
information.  The question can be raised as to what
proportion needs to be multi-sourced to justify the
expense of adding that additional display port and
monitor.  The simplest way to answer that question
is to extrapolate from the time per edit measure.  The
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evidence suggests a 16 percent savings in time for
the same level of production.  Over a year’s time,
one would save $3,840 in labor costs at a $12 per
hour clerical wage.  Costs for upgrading computers
vary by platform, region, and industry.  Done at the
authors’ location with PCs, the upgrade would cost
approximately $800  (adding a $75 PCI display card,
a $600 LCD monitor, and the installation labor).

The break even point is approximately 21 percent of
the work.  If more than 21 percent of the work
involves the use of multiple sources of information,
upgrading to multiple screens is cost effective.  The
reader is also reminded that the break even point
will be lower (less than 20%) with a less experienced
(rather than diversely experienced) work force and
even lower (less than 17 %) with a highly experienced
work force.

Discussion:  Usability

Usability results showed the consistency of a mantra:
Multi-screens either with or without management
software are reported as significantly more usable
than single screens on measures of effectiveness,
comfort, learning ease, time to productivity, mistake
recovery, task tracking, task focus, and ease of source
movement.  Slide tasks were considered the most
difficult; spreadsheet tasks the easiest.  Further, the
least proficient respondents moved immediately to
the level of the most proficient in their evaluations.
They were not intimidated by the introduction of multi-
screen displays.  The open-ended interview data
confirmed the positive response to multi-monitor
displays.  Those data showed overwhelmingly more
positive comments for multi-screen and for
Hydravision than for single screen and indicated that
both multi-screen and Hydravision would be more
useable and more likely associated with positive
affect.  Unlike many technological improvements, the
adoption of multi-screen configurations should be a
positive experience for the workforce and highly
preferred over single screen arrangements.  It not
only increases productivity; the work is also judged
as easier to do.

Summary and Conclusions

This study compared single screen computer display
configurations with multi-screen displays without
screen management software and with multi-screen
displays with screen management software—ATI’s
Hydravision.  The comparisons were made using
three types of ordinary office editing tasks in slide,
spreadsheet, and text applications.

Multi-screens fared significantly better than single
screen on time and number performance measures.
Respondents got on task quicker, did the work faster,
and got more of the work done with fewer errors in
multi-screen configurations than with a single screen.
They were 6 percent quicker to task, 7 percent faster
on task, generated 10 percent more production, were
16 percent faster in production, had 33 percent fewer
errors, and were 18 percent faster in errorless
production.  These gains are achieved by turning on
a monitor and five minutes of training.  Nonetheless,
some care must be taken in extrapolating these gains
over three 5-minute tasks to time saved and
production increases achieved over a 40 hour work
week.  Such gains depend on the nature of the work
and the amount of time spent on task and on multi-
screen tasks.  There is a utility in replicating this study
using the tasks integrated into a continuous work
period rather than as separate episodes as done here.

Respondents considered multi-screen configurations
significantly more useful than single screen on every
usability measure.  Multi-screens were seen as 29
percent more effective for tasks, 24 percent more
comfortable to use in tasks, 17 percent easier to learn,
32 percent faster to productive work, 19 percent
easier for recovery from mistakes, 45 percent easier
for task tracking, 28 percent easier in task focus,
and 38 percent easier to move around sources of
information.  These increases were immediate post-
test gains.  As always, long-term gains may be
different.

There were no significant differences between two-
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with Christopher Connery, Director of Marketing.
James Anderson was the Principal Investigator.

1. Hydravision, ATI’s screen management
software, was used, hence the HV acronym.
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Sound development and implementation of health risk messages are critical to the success of communication
campaigns aimed at modifying adverse health behaviors. With years of theoretically rich literature focusing

on risky behaviors and related negative health outcomes, Kim Witte, Gary Meyer, and Dennis Martell
successfully bridge the gap between previous academic research and future health campaign efforts in their
text Effective Health Risk Messages: A Step-by-Step Guide (2001). Designed to incorporate theory into a
practical, hands-on framework for composing, executing, and evaluating a successful health risk campaign,
Witte et al. have developed a tool that should be readily available for reference in the library of academics,
practitioners, and students alike.

For use in a classroom setting and/or in a more professional environment including practitioner/client counsel,
Witte, Meyer, and Martell’s text can accommodate a range of experiences and professions as reflected in the
diversity of the authors’ occupations and professional interests, even while under the common rubric of health
communication. Witte is a professor in the Department of Communication at Michigan State University with a
research interest in effective health risk message design with respect to diverse cultures,  Meyer is an assistant
professor in the Department of Communication Studies at Marquette University focusing on health promotion
and disease prevention, and Martell is a health educator and current Director of the Center for Sexual Health
Promotion at Michigan State University. The combination of such highly trained professionals produces a level
of proficiency that greatly augments the credibility of the text.

As evidenced in the table of contents, the authors take care to structure their ten-chapter text in an efficient
manner to easily orient newcomers to the craft of health risk message design. Adopting somewhat of a funneled
macro to micro approach, the authors first present the reader with a basic foundation for understanding health
risk messages and the role of theory in chapter one. The text then gradually moves into a discussion of various
theoretical perspectives focusing on  fear appeal theories emphasizing the Extended Parallel Process Model.
Beginning with a dialogue on effective formative research techniques, a step-by-step guide to develop, implement,
and evaluate an effective health risk campaign serves as the content for the final chapters of the text. In order
to cater to a diverse audience, the authors have developed a ten-page appendix that provides a more detailed
perspective on current fear appeal research, which supplements the content of the chapters. The placement of
these documents in the appendix strengthens the text by providing a valuable resource at the conclusion, while

An Essential Guide for Sound Health Communication Campaign Development
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not disrupting the flow of information presented in the chapters.  Chapter ten  involves a series of twenty-
seven worksheets designed for student or professional client use and to reinforce the material presented
throughout the guidebook. Complete with various public service announcements containing effective health
risk messages, the worksheets not only allow for enjoyable reading, but simultaneously aid in applying  the
knowledge learned.

The first chapter of the text adopts a broad framework with a basic discussion of health risk messages,
communication designed to promote behavior change and a healthy status, the notion of theory which provides
an explanation for trends and patterns, and the components of a fear appeal, persuasive messages in which
fear is induced in order to achieve a recommended behavior modification. While this chapter provides a clear
foundation with engaging illustrations off which to base the discussion, the authors are a bit too focused on fear
appeals in general. For instance, the placement of the fear appeal discussion directly following the opening
section on health risk messages implies that all health messages are composed of a fear appeal. At the outset
of the text, Witte et al. writes, “the fear appeal, commonly known as the ‘scare tactic,’ is the most common
persuasive message used in health campaigns” (p. 2). While it is briefly acknowledged that fear appeals are
not the only type of persuasive health message utilized in campaigns, the authors miss the opportunity to
supplement this statement with a brief discussion of other spheres of social influence. For instance, when
discussing fear appeals in advertisements, the authors forgo an ideal opportunity to transition into how such
messages are cognitively and affectively processed. Moreover, the notion of establishing and increasing one’s
attitude accessibility in order for the message to elicit attention and undergo central processing is absent from
the discussion. Unfortunately, the novice student and/or practitioner inadvertently suffers from the rather narrow
focus adopted by the authors. While the authors should be commended for supplementing the text with an
appendix outlining suggested readings for those that are interested in further pursuit of fear appeal research,
the authors neglect to even briefly reference the voluminous current fear appeal literature until the third chapter.
The authors also delay addressing the widespread controversy over the use and effectiveness of fear appeals
in campaign development until the third chapter as well. These discussions would have been better served in
the first chapter when fear appeals were initially introduced to the reader.

Providing an overview of three primary fear appeal theories, the second chapter addresses key health risk
message concepts that are integrated into the theories of the Fear-as-Acquired Drive Model, the Parallel
Process Model, and the Protection Motivation Theory. One prominent strength of this chapter is the manner
in which the authors perpetuate their original framework by examining fear appeal theories from their inception
and providing the reader with a foundation. Yet, while the authors write with clarity and engagement, they fail
to incorporate various social influence elements that would enhance the effectiveness of the chapter and
provide a broader scope for the reader. For instance, the Parallel Process Model discussion opens with a
subtle acknowledgment that messages are processed both cognitively and affectively. While the authors should
be commended for asserting this reality, the language is much too implicit and neglects to directly acknowledge
cognitive and affective processes as founding principles of social influence that guides the role of theoretical
frameworks. Consequently, this affirmation should be introduced to the reader at the very outset of the text as
previously suggested and reinforced throughout its duration. Despite this prominent shortcoming, the chapter
does close with the  introduction of four concepts: severity of threat, susceptibility of threat, response efficacy,
and self-efficacy. This discussion is presented in a concise and clear manner that effectively bases future
textual content.

Strategically extending the previous discourse on fear appeal theories, chapter three is dedicated to synthesizing
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the theoretical perspectives initiated at the forefront of the text into a discussion of the Extended Parallel
Process Model (EPPM). Developed by Witte, the EPPM is presented in a clear fashion that successfully
orients the reader with the basic underpinnings of the theory. Furthermore, the diagram outlining the processes
in EPPM provides an effective visual that nicely complements the context of the chapter. Another superb
attribute is the note at the conclusion of the chapter referencing further EPPM literature. While this provides an
immediate resource that is  easily accessible for the reader, the section could benefit from more references on
this particular theory beyond one citation. On a similar note, the authors fail to extend a pertinent discussion of
the EPPM in another section of the chapter as well. Whereas the authors recognize the potential development
of psychological defense strategies following the delivery of a rather threat intensive fear appeal to a recipient
that maintains a low perceived self-efficacy, the discussion falls a bit short. Witte et al. state, “when reactance
occurs, individuals often say the risk message or the source of the risk message is trying to manipulate them”
(p. 26).

Given this statement, the authors create a perfect stepping-stone on which to base a needed discussion of
reactance theories. Yet, this discussion is not provided. Nonetheless, it would behoove the text for the authors
to insert a discussion of how defensive processing can result from perceiving a message as a threat to one’s
freedom. Just as it is critical to examine methods of persuasion, it is also imperative to discuss and be aware
of counterpersuasive efforts of resistance and reactance. Along these same lines, it might be appropriate to
discuss the inoculation construct, which is another theory that concentrates on resistance to attitude change. In
this construct, low perceived self-efficacy coupled with an attack on one’s belief system challenges the recipient’s
existing attitudes, thus producing a threat. The desire to protect one’s attitudes via refutational preemption
elicits resistance to the intended message. Addition of this material would greatly enrich the authors’ existing
discussion of the EPPM by connecting it to other common theoretical perspectives utilized within the health
communication realm .

The fourth chapter serves as the final review of new theoretical perspectives from the social influence realm.
More specifically, this chapter discusses Janz and Becker’s Health Belief Model, Fishbein and Ajzen’s Theory
of Reasoned Action, Albert Bandura’s Social Cognitive Theory,  Petty and Cacioppo’s Elaboration Likelihood
Model, and Prochaska’s Stages of Change Model. This chapter serves a pivotal role in that it provides the
reader with somewhat of a supplemental literature review in accordance with previously mentioned theories
and concepts. The opening lines of the chapter read, “Many other theoretical approaches to health behavior
change exist. .

The discussion on the Health Belief Model and the Theory of Reasoned Action are especially effective not
only in terms of clarity and content, but because both models contain a succinct, yet vital, review of their
participation in previous health campaign initiatives. Such references augment not only the credibility of the
theory under immediate discussion but also the proficiency of the authors as skilled researchers and scholars.
Throughout the discourse involving the Theory of Reasoned Action, the authors are quick to relay the founding
premise of the theory. However, they forgo an ideal opportunity to extend this discussion and incorporate the
Theory of Planned Behavior. Within this theory, one of the basic principles that is entwined in its foundation
and guides its application concerns the primary concept of perceived behavioral control, or volitional control.
It is recommended that the authors complement the initial discussion of the Theory of Reasoned Action with a
dialogue on the Theory of Planned Behavior as this theory is a cornerstone that is often referred to in outside
literature. Despite this absence, the authors effectively seize the opportunity to reference a similar concept, the
Heuristic-Systematic Model (HSM), in the midst of the discussion. This reference is essential because of the
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seeming overlap in the content of the theories with respect to ELM central and peripheral processing and
HSM systematic and heuristic processing. Accordingly, acknowledging the similar content in the two theories
broadens the scope of persuasion theory for the reader.

Following the review of various social influence theories, the fifth chapter is dedicated to the union of theory
and method such that  theoretical perspectives and  steps necessary to conduct an effective health risk campaign
are combined and applied.  In showing how health risk messages are developed, the chapter emphasizes the
necessity of undertaking a formative research process so as to devise messages that accurately reflect the
interests of the target audience. The chapter is structured in an efficient, comprehensible manner such that the
authors introduce the guiding framework for the chapter, the Persuasive Health Message (PHM) model, at the
outset and apply its contents throughout. An integration of three dominant persuasion theories, the Theory of
Reasoned Action, the Elaboration Likelihood Model, and the Extended Parallel Process Model, the PHM
framework is presented as a foundation that could guide one’s future research endeavors.  Thus, the PHM
provides a user-friendly road map detailing three distinct steps to follow in order to gather complete formative
research. Such exploration into one’s target audience prior to the campaign launch will ideally enable sound
development of effective health risk messaging. One strength of this chapter, and for the majority of the text for
that matter, is its ability to convey rather complex information in a clear, applicable fashion. This is accomplished
not only through concise language but, in this particular case, via supplementary, application-based resources
such as the series of worksheets integrated in the core of the chapter. The authors strategically incorporate the
PHM framework into the content of the worksheets with the notion that these practice sheets will aid in
determining salient beliefs held by the target audience. These results will, in turn, guide future interventions.

The following section of the text, chapter six, is dedicated to extending chapter five’s discussion on formative
research by introducing an alternative method for particular use in the field—termed the Risk Behavior Diagnosis
Scale (RBD). Again drawing from theory previously discussed in the beginning of the text, the authors discuss
this 12-item survey in terms of its theoretical foundation within the Extended Parallel Process Model. This
chapter provides a nice addendum to the previous chapter’s discussion especially given the RBD’s realistic
application to fieldwork. This chapter also includes a sample template of the RBD scale which is quite helpful
to not only systematically reinforce the material, but to provide instant accessibility for the health practitioner
and/or the engaged student.

Dedicated to practical application of knowledge provided in the text thus far, chapter seven is devoted to
extending the previous chapter’s discussion of the RBD by presenting four authentic student cases of individuals
who obtained HIV testing and counseling at Michigan State University’s campus health center. The authors
outline the students’ counseling session using the RBD scale as the tool of choice to assess if the clients are in
the fear or danger control state and, upon this decision, proceed with the appropriate intervention encouraging
condom usage. The four cases not only further reinforce the material presented in the text, but also depict the
HIV/AIDS counselors as credible sources and, to some extent, positive role models capable of delivering the
message recommending condom usage. This serves as an important fact as perceived credibility has been
shown to influence receipt of the message and the decision to modify one’s behavior in compliance with the
recommended action. Moreover, the detailed transcripts of the conversations held in all four cases in the text
clearly depict the elevated response efficacy and self-efficacy produced by the clients post-counseling sessions.
Thus, along with the application of the RBD scale, the counselor plays a critical role in increasing the clients’
response efficacy of engaging in condom usage and, ultimately, modifying their behavior. However, the text
lacks a key discussion of message source consideration despite the potential for such seamless integration in
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the chapter. Nonetheless, the authors effectively apply the knowledge presented in the first half of the text in a
clear, engaging, and unique fashion. Accordingly, the sample risk and background assessment provides a
useful source for readers particularly interested in pursuing a career in health counseling.

Chapter eight, on the other hand, strays a bit from the previous chapter’s discussion as it is devoted to issues
in data collection with an emphasis on formative, process, and outcome evaluations.  Overall, the clear, logical
structure of the chapter orients the reader to the subject matter at hand with ease. Nevertheless, there are a
few blatant shortcomings within this portion of the text that deserve mention. First of all, the authors employ a
rather cursory discussion of formative evaluation as a mere single paragraph is devoted to this critical process
that guides the remainder of the communication campaign. Moreover, while the preproduction/postproduction
research discussion also in this paragraph is engaging and especially informative, the limited amount of text
produces a quasi boomerang effect by minimizing the importance of including this type of data collection in
health risk campaigns.

Second, the authors neglect to supplement the discussion on formative evaluation with an acknowledgment of
the role of the environment, both social and structural, as a presiding social influence process within the realm
of health risk campaigns. Another area of concern within this section is when the authors mention the use of the
target audience in the formative evaluation process. In this instance, they fail to address the critical notion of
audience segmentation in response to a particular health behavior so as to determine similar traits among the
target audience in order to strategically tailor campaign messages.

Finally, the authors employ a data collection methods section near the close of the chapter that focuses on how
to select the appropriate form of information gathering under various circumstances. The authors continue by
asserting that focus groups are especially appropriate to utilize when in the postproduction formative evaluation
stage of a campaign. While this is to be commended, they do not offer a data collection method that would be
most appropriate for the preproduction research stage. Outside of this particular instance, the authors effectively
discuss data collection methods and supplement the text with two tables outlining types of evaluations as well
as methods of data collection. These tables serve as great visual references for the novice researcher and/or
practitioner that is uncertain as to which method of data collecting to employ under a set of various constraints.

Succeeding the discussion on data collection, chapter nine centers upon fundamental analysis techniques.
More specifically, the chapter is divided into procedural analyses of qualitative and quantitative data. As seen
throughout the text, the authors provide a clear introduction to what can be perceived as an overwhelmingly
complex process. On numerous occasions this is achieved through supplementary tables that succinctly
summarize the critical points in the text. While the authors take care to acknowledge the reality that is consistent
with quantitative analysis directing funding for projects, the discussion concerning qualitative techniques falls a
bit short. For instance, following the quantitative funding statement there is no discussion as to when qualitative
analysis would reign more beneficial than the former. Accordingly, in the descriptive discussion of qualitative
analysis, the authors emphasize the practice of focus groups and neglect to give mention to other inherently
qualitative forms such as textual analysis. Nonetheless, the discussion on qualitative analysis is succinct and
informative.

Correspondingly, the dialogue on quantitative technique is also logical and instructive in nature. At the outset of
the discussion, the authors broach the subject of quantitative analysis via illustrated examples. This method is
rather advantageous by, again, providing a visual representation that deconstructs the seeming complexity in
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quantitative techniques. Despite the positive attributes of this portion of the chapter, there is one shortcoming
that guides the discussion. While the authors explicably state that it is beyond the scope of the text to offer
more than a rudimentary review of data analysis techniques, the discussion implies that the prescriptions
provided serve as the solitary methods available to effectively analyze data quantitatively when that is clearly
not the case. Perhaps a brief examination of outside, predominantly utilized methods such as the chi-square
test would behoove this portion of the chapter by providing a comprehensive literature review of the available
techniques. Nonetheless, the authors provide a solid framework from which to successfully analyze data.

The final chapter of the text, chapter ten, is devoted to channel considerations. Along with this issue, the
chapter provides cursory statements touting the utilization of effective formative research and the careful
selection of suitable sources. With respect to channel considerations, however, the authors are quick to mention
that numerous campaign activities are often disseminated through a potpourri of mediated, as well as
interpersonal, channels. Yet, the authors neglect to extend this claim to include the notion that each modality
has its own set of parameters that, in effect, lend themselves to differing levels of cognitive and affective
processing. Nonetheless, they continue by providing an effective disclaimer that “there is not one universal
channel to guarantee highly acclaimed dissemination of a campaign message.”

 With this in mind, the authors provide a comprehensive table that examines numerous activities including
message channel selection in the “No More Excuses for Alcohol Misuses” campaign. This visual example aids
in synthesizing much of the information in the text, thus providing clarity for the reader. While the table serves
as a primary attribute of the chapter, the following discussion on message sources warrants some mention.

Essentially, the authors provide the reader with a rather dense discussion on the qualities of an appropriate
message source. While the points are valid and essential to consider when choosing a message source, the
dialogue is not entirely comprehensive. Moreover, the authors forgo an opportunity to enhance their discussion
with other documented methods of persuasive appeal such as physical attractiveness of the source. This
particular channel is often quite persuasive and, therefore, routinely used.

Accordingly, in the section on message accessibility, the authors fail to buttress the discussion with the role of
increased attitude accessibility in guiding central processing of the message. In a similar vein, the notions of
individual motivation and involvement are lacking from the discussion. For instance, in one example, the
authors report a domestic violence prevention message that is placed in women’s changing rooms to reach the
female target audience. The authors write, “the placement of these messages in women’s changing rooms
makes it accessible only to women . . . and furthermore, gives them the time and privacy needed to process
the information and perhaps even write down a telephone number or address” (p. 129). In this instance, the
authors fail to address the existing degree of motivation and personal involvement that will or will not propel a
woman to consume the message and process it in a peripheral or central manner. Someone who is not highly
involved in the issue of domestic violence and does not see the topic as a salient priority will most likely
process the message peripherally and give little, if any, thought to writing down any contact information.
Unfortunately, this critical aspect of social influence remains an oversight in this chapter.

Nonetheless, the authors conclude with an effective examination of three specific channel considerations:
print, audiovisual, and live presentations. Within this segment the authors present the methods of dissemination
in a concise and engaging manner. However, they fail to acknowledge similar elements in the vast body of
literature on channel selection such as the role of emotion in visual advertisements, the frequency of ads, as
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well as their serial position. Constructs such as the aforementioned elements are rather imperative to incorporate
in the discussion as they embody critical levels of persuasive appeal that are often manifested in campaigns.
While such inclusions are of a rather complex nature, a brief reference would satisfy an eager reader without
causing confusion.

Overall, this functional text offers pragmatic guidelines that can be utilized in a variety of contexts such as
classroom activities and professional counsel. For students with an interest in health risk message design and
novice practitioners in need of a theoretically grounded, step-by-step guide tracing the developmental stages
of a sound health risk campaign, Witte et al. produce a text that should be an essential companion throughout
the duration of one’s studies and campaign lifespan.
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Black Coats and Brown Boots

Roberto Avant-Mier

They kept asking him for his coat.  “May I take your coat?”

“No, I’m fine.  Thank you,” he replied.

It never occurred to him that it might be an issue until he started to feel that they kept asking him for it at every
turn.  “Can I take your coat for ya?” someone asked.

“No, thank you,” he replied smiling.

It wasn’t any big deal, he thought.  It was just a silly wool coat.  Why did everyone keep asking him for it?

Couldn’t they see he was dressed up for the interview?

With every gesture of politeness, he grew more and more uncomfortable.

“Would you like me to take your coat for you?” another woman asked.

“Uh… hmm.  No, thank you.  Hmm.  I’m fine, thanks.”

He was there for a job interview, an assistant professor gig at a university in Boston.  He couldn’t believe he
had been invited for the interview in the first place or that he had any realistic shot at the job.  But he had done
his homework.  He took the advice of his present university professors, committee members, and mentors.
He did what they told him:  Know your stuff, do your homework on that department, find out about the
university, do research on the cost of living, figure out what the current faculty are doing in terms of research,
know where they stand, have an idea of what they’re looking for and where they’re going, and be prepared
for any question.  He thought he had done all that.

The last thing he thought might be an issue for this job interview was an article of clothing.  They teach you
about the importance of dress, presentation, and non-verbal communication in freshman speech 101 classes.
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He knew all that; that was easy stuff.  He had taught those things himself to undergraduate students.  At the
Ph.D. level, he thought those worries were over.  Besides . . . he was wearing a tie.  And he never wears a tie.
Nobody in his family ever wears a tie really, except for weddings or something special.  And it was a new tie.
It was a nice one.  It was hip almost.

His black coat was a classic, black wool, sports coat, like the kind he saw professors wearing around campus
at the university where he was in grad school.  He and some grad student friends had joked around about how
it was the classic professor look – the black sports coat, the black turtleneck sweater, the pipe.  That was the
professor look, but he didn’t take it that far.  Going that far as a wanna-be-assistant-professor would be going
too far.  He knew that.  He wasn’t really going to dress like that for a job interview.  So he thought that by
going with the black wool coat by itself, he was dressing it down.

The best part about his black sports coat was how he got it in the first place.  Since he arrived at his new place
and entered the Ph.D. program, he had been wearing an old-looking, striped, grayish wool coat that he had
bought at a second-hand store.  He had started wearing it to teach class, to make a better presentation.  It was
a bit of a stretch for him, but it wasn’t that bad.  He only wore it on teaching days anyway, and when he wore
it with jeans he could pull it off as not so fancy.  Eventually, he noticed how old and ugly it was compared to
others, so he stopped wearing it so much.  And then when he and his grad student friends started joking about
the “classic professor look,” he decided he wanted one of those solid black, wool, sport coats.  Of course,
every time he saw one at a store they were priced at a couple hundred bucks at least, so he figured he would
get one some day when he could really afford it – maybe someday when he was a professor.  So he stopped
wearing sport coats to class for a while.

Then one day he came across a yard sale.  He was driving to the store to buy diapers on a Saturday morning,
when he noticed the yard sale and stopped to look for vinyl LPs, or whatever else that might pop up by
chance.  And there it was.  It was hanging on a tree branch, with a bunch of other old things.  He almost
ignored it, because he never really looked for clothes at yard sales, and his body type wasn’t a real common
one anyway.  He was medium-sized, not tall but not short.  For his chest and shoulders, he always seemed to
have shorter arms than what was for sale at stores for his body size.  In other words, shirts and jackets that fit
him up top, were always an inch or two too long at the wrist.  But this day, he was in luck.  The black sports
coat fit perfectly.  It was perfect across his back.  It looked good from the front, he thought.  And by some
miracle, it was the perfect length at the wrist.  He took that as a sign the he should buy it.  When the couple in
the driveway said “ten bucks,” he offered five and they took it.

He brought it home to show his wife, and she agreed that it looked good on him.  It was in great shape, almost
new, and it was as if the jacket had been professionally tailored for him specifically.  She washed it a couple of
times by hand and then carefully by machine, and they even took it to the cleaners after that, so that it would
be really clean for when he wore it to work.   And it was his “professor” jacket for the next few years in grad
school.  He wore it with comfort, with confidence, with pride almost.  The greatest part about it, he thought,
was that he could dress it up by donning a tie or dress it down by leaving out the tie and wearing a collared
shirt.  It was a no-brainer to wear his black sports coat for this job interview.  He would even throw on a
sweet new tie, and he was sure he would be looking his best.

“As you can see, Roberto, it’s a little colder here in Boston than what you’re probably used to in Texas,” the
department chair said, as he removed his ski jacket that covered a fashionable suit and tie combination
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underneath.  “This is what we call, classic New England weather,” he said as he hung his jacket on a coat rack.
“Can I take your coat?”

But without his black sports coat, he would only be wearing the white dress shirt and the new blue tie.  It
would be as if he had never brought the coat to the interview in the first place.

“Um, no.  Thank you.  I’m fine.”

It happened again when he went to meet the Dean, although this time it was only with the Dean’s secretary, not
anybody that would be judging him on his appearance, he thought.  But that was the one that made him really
think about it.  He began to realize that several people had thought his black sport coat was some kind of over
coat, or winter jacket perhaps.  To him, the black sports coat was the suit substitute.  With his black coat and
tie, he thought he didn’t have to worry about not having a nice suit for job interviews.  Nevertheless, in spite
of growing more and more self-conscious about his black coat, the job interview went really well.  Other than
all the people wanting to take his coat, the whole three days had gone well and he felt good about leaving
Boston.

He remembered what one of his professors had told him back in Utah, “You win either way.”  “Even if they
don’t offer you the job, you’ve got interviewing experience, and you’re talking the talk.  It’s a good thing for
you to go through this.  If you have more interviews, you’ll get more confident with each one.  It’s a good
experience for you no matter what.”

He went back to his hotel room to unwind and await his flight back to Utah  the next day; he couldn’t wait to
get out of the “suit” and get rid of the rope around his neck.  He put on a wool sweater and his favorite brown
leather boots to walk around the city.  It was cold, rainy, and snowy all at the same time, but his leather boots
were waterproofed and he thought it might be the last chance that he would ever have to walk around Boston.
So he did.  He walked around some, rode the subways, and took the red line to Harvard Square.  As he
walked around Harvard Square, he wondered if he would ever be there again.  If the job didn’t come through,
like it probably wouldn’t, he would only get to Boston again if he were paying for the flight himself, on a
vacation someday perhaps.  As he thought more about this, his walk around through snow, ice, statues,
plaques and old buildings made him feel out of place.  He began to wonder what he was doing there in the first
place.

Here was a guy in his early thirties, who found college and graduate school after a five-year stint with the U.S.
Marines.  College was never on the horizon for him in his youth.  He never imagined he could go to college, let
alone go to graduate school.  It’s a common story; he was the first in his immediate family and extended family
to go to college.  His own father dropped out of school in eighth grade, his mother in high school, and his step-
father and sisters had high school degrees, but even high school was a big deal for many in his family.  His
family had lived in housing projects in Texas when he was a baby, and when he was about three or four-years-
old they moved up and out into a nearby working-class neighborhood.  Many people from the neighborhood
dropped out of high school, and only a handful ever attended any college classes.

And here he was nearing his graduation from a doctoral program, and interviewing for a job in Boston.  Here
he was trying to pass himself off as a college professor – at a university in Boston!  On the flight back home,
his thoughts about the black coat continued.  He concluded that he didn’t belong in Boston anyway.  He didn’t
even know how to dress up like them, so how was he going to pull off the part of a university professor?
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As it ended up, he was offered the position in Boston.  Even so, it wasn’t necessarily a glory tale for him.
When his graduation ceremony rolled around a couple of months later, his Mom and step-Dad made the trip
from Texas.  They wanted to see their son graduate with a Ph.D.  He told them that he hadn’t defended his
dissertation yet and still had some work to do, but they didn’t get it.  Their son was getting a Ph.D., and they
were almost in tears.  After the ceremony, he handed his parents the soft-cushion document holder that they
handed him during the ceremony.  His step-father couldn’t understand why the new Ph.D. diploma wasn’t
already in there.  Even after he explained it to his step-Dad, he remained puzzled about it.

When they called out his name at the graduation ceremony, it was followed by the customary announcement
of his doctoral dissertation director, the title of his dissertation and his new position as an assistant professor.
His step-father said later that he almost cried when he heard them call his son’s name and announced his new
job in Boston.

“You know son, you’re gonna make more money than me in your first year in this job, than I’ve ever made in
all my years of working.”

His mother added, “I never imagined my son would be getting his Ph.D.”

They said it proudly, as if their son had finally made it.  They both continued to smile about the prospects for
their son, his wife, and the future of their grandchild.  Yet, there were things that his parents didn’t really get that
day.  They had no idea that the rags-to-riches story isn’t that glorious after all.

He’s still working on the dissertation and full of anxiety about finishing in time for his new job in September.
And although he’ll be earning more money than his dad ever made in one year, he will be making payments for
years to come in order to pay off his student loans, credit card bills, and hospital bills.  Money will be tight for
the first few years, and the SUV-colored promises of middle-class life won’t be setting him up in any fancy
digs just yet.  But he doesn’t mind at all.  He never wanted to be rich anyway.  He’s just happy that he, his wife
and their child are finally going to have health insurance.

As they were leaving the graduation ceremony, his Dad looked down at his son’s shoes and said, “Son, I can’t
believe you wore those shoes!  This is your Ph.D. graduation and you wore them shoes?  Geez, son.  People
are gonna think we can’t afford any better shoes than that.  Why didn’t you get you some good shoes to wear
today?”

What Dad didn’t know was that his son wore his steel-toe, brown leather boots for him.  They may not have
been shiny and fancy, but they were his boots.  Those brown leather boots were not only his favorite shoes,
but they represented his hard-working parents, his family, where he came from, and working class life.  He
purposely didn’t wear nicer shoes to the graduation because he thought his brown boots were a better
signifier for his roots.  While Dad was proud of the fact that his son will be making more money than he ever
did, his son never wasted any thoughts on those prospects.  As proud as they were of him that day, he was just
as proud of them.

Black coats, brown work boots, and pride in the working-class . . . that’s this grad student’s life.
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Like many of my colleagues, I had many jobs before entering graduate school.  I worked in factories for
nine years, managed and owned a disc jockey business for eight years, and was employed in a number of

part-time positions throughout my undergraduate years.  Although often very busy, none of these experiences
prepared me for the hectic schedule of my doctoral program.

There are many great opportunities in graduate school, almost too many.  Project ideas arise almost weekly
while at the same time obligatory readings for course work continue to pile high on my desk.  In additional to
these opportunities, I am surrounded by interesting people from different places with different cultural and
educational backgrounds.

In this essay of student life I explore the struggle to maintain balance among all these opportunities and
obligations.  Few people I know would define the graduate experience through balance.  In fact it is not the
static experience of balance but the ongoing  (impossible) attempt to maintain balance I find most salient.
Specifically, I believe balance oscillates among two broad aspects including professional development, and
individual obligations, the latter of which splits into two interrelated areas of individual and personal concerns.
The logic of my essay is as follows.  I first discuss professional development and individual obligations with an
eye toward the balancing aspects of these areas.  I then offer some suggestions as to how we might better
balance multiple opportunities and obligations in graduate school.

 Allow me a couple of qualifiers before I begin.  First, we might divide the experience of balance in graduate
school into any number of issues.  I do not intend this essay to represent every aspect of graduate life, only a
brief enumeration of the broad experience I have seen.  Second, as this is my essay I can only present my
experience and my understanding of others’ experiences, although I hope (and believe) many colleagues
would agree with these general concerns.  In short, my aim is not to establish (capital T) Truth, rather it is to
illuminate those less appealing and less frequently discussed aspects of the choice to live a graduate student life
for a given number of years.  As a third qualifier, I should mention that I wrote this with a Ph.D. graduate
student in mind but attempted to keep the conversation adequately general to be applicable to students in a
variety of programs.

It is not possible to over-emphasize the professional development which occurs in graduate school.  As
students we make decisions which significantly impact our careers.  The struggle here, though, is not simply
about more or less development (a relatively easy choice).  This is a battle over which kind of development
and how much within each type.  Simply stated, there is only so much time in any day, week, semester, or
program.  In the abstract (and notably at the start of a program) graduate school seems like it will last forever
(at least too long!).  When we get right down to the daily experience, days quickly turn into weeks, turn into
semesters, turn into “Am I really a third year?”

When we start graduate school it seems we have all the time in the world.  At some point as we progress

Opportunities and Obligations

Todd Norton
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through the program, we stop keeping track of how many semesters we have been in the program and
reorient to how little time we have left.  We cannot do everything and need to choose between options within
significant time constraints.  Within this general orientation, there are at least three significant issues in tension
with each other including competency, publication, and teaching.

First, professional demands on a graduate student bear heavily upon identity.  Broadly speaking, this identity
includes both topical areas of competency (environmental, interpersonal, organizational, public relations,
rhetorical analysis, small-group communication, among many others), meta-theoretical levels of orientation
(critical, critical-interpretive, interpretive, post-positivist) and methodological approaches within each of these.
The problem, as a previous professor of mine would put it: “the more someone knows, the more they know
how little they know.”  We can go into a reading and citation frenzy in graduate school as every area intersects
in some, more or less, meaningful way with every other area.  Drawing boundaries (I find) to adequately
define a broad academic competency yet speaking to enough depth within these competencies is difficult,
perhaps impossible!

Second, publication emphasis is of significant concern and there are different paths to follow on this issue.
Some of my colleagues emphasize editing for journals.  Others focus on filling their vitae with convention
papers and still others apply considerable energy into getting just a few articles published in one of the discipline’s
scholarly journals.  It is difficult to say as a general rule which of these choices, or combination of them, is best
for everyone; but these choices do matter, and matter differently depending on one’s chosen direction after
their doctorate degree.

Third, we also experience a tension developing adequate breadth and depth in teaching experience.  Is it
better to teach a few classes several times or spread teaching experience around to multiple areas?  These
concerns are often made more complex by the difference between the graduate student’s interests/desires and
what a particular program needs from that student.  For example, several of my colleagues will likely not teach
a course in their main competency area before they complete their doctorate degree.  As a result of department
teaching needs, these people spend from 2 – 4 semesters teaching courses having nothing to do with their
competency areas and never actually teach a course in their area.

So where is the balance in all of this?  There is no easy balance between all of these issues.  Consider this likely
scenario.  A graduate student is offered a full-time research position on a substantial, long-term project.
Great, right?  This is a “yes, but” issue.  In gaining this experience the student is also decreasing their teaching
experience.  So, they might consider doing both but they are then giving less attention to course work.  This
decrease in attention will likely decrease their competency in necessary areas and undoubtedly increase the
time it takes later in the program to prepare for competency exams.

In a sense, then, there is no real balance between these professional development options.  Balance here is
defined by its lacking; it is primarily a struggle to emphasize what is currently lacking, which immediately
creates yet another lacking to compensate.  But these development issues are made more complex by individual
obligations and personal life.  I consider these two issues together because they are so closely related to one
another, yet also differ in focus.

First, individual obligations include all the issues needing attention and, as such, distract from professional
concerns.  Even though the vast majority of our time in graduate school is focused on professional issues, we
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still have to pay our bills, get the car fixed, clean the apartment, shovel the driveway, etc.  Many graduate
students, it seems, simply lack time to deal with many of these issues and doing so distracts from other
important concerns.  Yet these, sooner or later, demand our attention.  To offer a personal example: in April
this year, I returned home from a night class about 9:30 PM only to find my dog (Abby) quite ill.  We were in
the emergency room until 2:00 AM, and I departed with orders from the veterinarian to watch Abby as closely
as possible.  But, I had to administer a test the next morning at 8:00 AM, which presented me with a difficult
choice between opposing obligations.  I decided to leave Abby alone for a few hours while I delivered the
test.  Does that mean I am not a responsible pet owner?  This situation is not unlike those many graduate
students face.  Crises arise and situations in our lives do not stop because we are in a graduate program. But
focusing our attention and time on these issues distracts from the development in other areas.

In a somewhat related yet different area, we also need to remain accountable to our emotional, physical, and
spiritual well-being.  These are often last on the priority list for graduate students but they are no less important.
Of these, my own interests includes trying (and I emphasize trying) to maintain a regular workout schedule and
time away from writing.  A completely related issue is evident in our struggle to maintain personal relationships.
For example, my family and many of my friends now live several states away from me.  I find it difficult to
spend time with friends and colleagues in my program because there are always projects on my desk (and
always projects on their desks, too).  It is difficult to keep these social needs on our list of priorities, but it is
also necessary to do so in order to maintain some semblance of sanity.

All of the above issues are necessary components to a healthy graduate life.  But they also demand our time
and attention and given the impossibility of doing them all to the utmost, they are necessarily in competition.  In
my own life, I find it difficult to meet all of these as best as possible on a daily basis.  I want to spend more time
preparing my competencies, reading for class, working on teaching issues; but equally important to me are
individual concerns like paying bills and staying physically and mentally fit.  If our lives get too out of balance
in one direction, it seems like all the other concerns rupture.  I find this frustrating, but also exciting because
there are so many opportunities available.  Thus the question is not either one or the other regarding our
obligations, but one of balance among these opportunities.  To this end, I believe we could do a better job
managing our time by collaborating on projects and structuring our lives.

Graduate students are amazingly busy with the many opportunities and obligations facing them daily.  Graduate
school, I believe, seems like it should take a long time to complete when in reality we have a lot to do in a short
amount of time.  As such, in my experience we could get more out of our time in our respective programs if we
dedicated a little time collaborating on projects.

Graduate students, it seems to me, resist collaborating, even when this time spent is often in our best collective
interest.   Take a literature review of power as an example.  The literature within this area is substantial to say
the least.  It is nearly impossible for any single person to cover all of this literature in a fairly short period of
time, not to mention related concepts of domination, resistance, hegemony, manipulation, coercion, and consent.
It becomes manageable, though, if multiple students collaborate, everyone covering particular areas and bringing
those small reviews together within a larger literature review.

Some I talk to suggest that graduate students resist collaborating because of an underlying competition within
academics (faculty, is it really any different on the other side?).  I believe this explanation is only partially true.
Another explanation lies in the difficulty balancing those multiple issues I previously discussed.  From this view
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we become overly focused on the immediate needs of course work and spend too little time collectively
examining how this work folds into larger projects.  If we took a bit more time in the immediate collaborating
with others regarding their focus, we could lighten the individual load yet still accomplish significant progress
together.

As a second and somewhat related suggestion, I believe we need stricter time management practices.  If we
know we have to read fifty articles and five books for a paper due in six weeks, we need to structure our time
so the material is read far enough in advance to give us time to think and write.  This may seem a simple
suggestion yet I find most people do not share my appreciation for structuring time—many seem to prefer all
night writing fests the day before papers are due.  Again this is also an issue of balance such that strict time
calculation adds, rather than distracts, from other personal issues.  In short, we need to treat graduate school
like a job; one that we punch-in and punch-out at predetermined times of the day (and occasionally pull some
overtime).

I have explored, albeit briefly, multiple issues of pressure and the difficulty balancing these aspects of graduate
life.  My hope was not to provide definitive answers but, rather, to suggest openly what everyone around
seems to be feeling.  Stated simply, graduate life is sometimes not that appealing.  But my point here goes
beyond graduate education to higher education institutions generally.  I believe many of the points I made here
apply equally, although in different forms, to the careers many of us are looking forward to— life as a professor.

In our struggle to balance multiple selves and multiple demands there is a considerable risk of falling into the
“as soon as” fallacy: as soon as I complete comprehensive finals; as soon as I finish this term; as soon as I get
this paper done; as soon as I get my Ph. D. and get on the market; as soon as I get another article published,
and on it goes.  What if there is no place to which we arrive where “it’s all good”?  What if this really is “as
good as it gets”? What I am working toward here is a need to reframe our experience.  What we might
attempt to do is flip the system on its head and examine not the scarcity but the abundance (I am admittedly
leaning on neo-Marxist and conflict literature here).

This is not to suggest that we do not live stressful lifestyles because we do.  I will try to get at what I mean by
sharing something my undergraduate professor/mentor suggested I remember in graduate school: “All you
really need to do is read books and write papers.”   It sounds overly simple perhaps, and it does not reflect the
sheer mass involved in reading and writing.  But, looked at this way, it reminds me that while my time is filled
with obligations, these are also opportunities, opportunities which constitute a life of privilege.
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