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Abstract. The metaphor for the electronic presentation of news is still evolving and no one is certain what the most effective metaphor will be.  This paper presents an evaluation of two current metaphors for the presentation of electronic news; the traditional newspaper broadsheet metaphor and a document metaphor such as one might find on the World Wide Web.  The task assigned the subjects was simply, “read the news.”  The results favored the broadsheet newspaper metaphor as it seemed better suited to complement the process of “reading the news.” 

1  Introduction

This paper reports the results of a user study to evaluate two metaphors for the presentation of electronic news consisting of text and photos.  The study is part of The Electronic News Project [8], [9], [33], [34], a research project on the integration of news from various media delivered over high bandwidth  networks in a personalized multimedia presentation.  News, within the scope of this project, is information about recent events of general interest, especially as reported by newspapers, magazines, radio, or television.  The deployment of electronic news represents a major shift in the infrastructure, logistics, and ethos of the traditional news (newspaper, television, and radio) delivery services.  In contrast to the current model of broadcasting news by the delivery of a discrete product (a paper or a newscast), electronic news can be characterized by the narrowcast delivery of interactive electronic items of various media integrated into a single multimedia presentation.  

Providing electronic delivery of news requires three components:  digital libraries of news data, selection of content, and presentation of that content at the reader’s site.  In this paper we address only the third of these components, presentation. While there is some concern over the acceptability of the newspaper in electronic versus paper form [30], the electronic form appears to be inevitable.  The presentation metaphor is changing [4] or, as Fidler [15] puts it, is in “mediamorphosis”, even though the most appropriate metaphor for an electronic news reading has not yet been determined. In general, little is known about the relationship of task to how electronic publications should look, even though the presentational forms for the equivalent paper publications are well understood [17].

In developing metaphors for the presentation of electronic news, one must be careful to define the task for which the metaphor has been designed.  In doing so, a distinction must be made between the task the user is performing when accessing newspaper databases or clipping services and when “getting” the news, whether digital or not.  When accessing a newspaper database the user is attempting to satisfy an explicit information need and must be able to express this need in terms of a query or a profile description.  When reading a newspaper or listening to the evening news, the user is attempting to satisfy a general, non-specific information need and is not expected, nor is likely to be able, to describe the content required a priori.  Much of the satisfaction in “getting” the news lies in the process [13] while satisfaction with a database search is in the fulfillment of some explicit information need.  

Newspaper databases with on-line access are essentially document retrieval systems in which individual news items are treated as discrete units, i.e., news items are treated as documents (for a review see; [6], [27], [30]).  Such systems typically provide retrieval in response to a user query and/or personalized clipping services (selective dissemination of information) based on user profiles.  Many newspaper databases have search engines associated with them that vary from quite rudimentary, providing simple string searches, to more sophisticated, such as WAIS [23].  The size of such databases can be enormous when one considers the amount of news data, particularly video, that is generated each day.

Many of the news-on-demand applications that integrate newspaper text, photographs, and television video newsclips are byproducts of research on distributed multimedia systems [21], [22], [29].  This is a natural fit when one considers the multimedia nature of the data, the widespread interest in the content, and the potential for very large data sets.  These systems are, however, really news database systems in which the user queries the database(s) and appropriate news items of various media types are retrieved and presented to the user.  The main focus of these projects is the development of the underlying distributed multimedia technologies rather than the delivery of news itself.  As such these projects have focused on the digital library and content selection components of electronic news but have paid little, if any, attention to the presentation or form of such electronic news from the reader’s perspective.

When “reading the news” electronically, as opposed to searching newspaper databases, the user is performing a task which is to satisfy an information need that can only be expressed generally as, “What’s happening?” The need is to find information to permit the user to participate fully as a citizen in the local, national, and international community [3].  There is generally no explicit information need that can be expressed as a query or even as part of a query-based user profile as can be done for newspaper database systems.  An important aspect of news is the notion that we each expect a certain breadth of coverage as well as a certain level of detail, even if we cannot articulate the specific items or amounts precisely [25].  Research has shown that people are unable to predict on a day-to-day basis which news items will be read by others, even when they know them well [2].  Stephenson’s ludenic theory [35] of news reading asserts that “... the process of news reading is intrinsically pleasurable, and that intrinsic pleasure is at the root of a mature, orderly, and highly ritualistic form of news reading as well as a more casual, spontaneous, and unstructured form of news reading.”  As such, the presentation metaphor must complement this process, i.e., it must make it possible for readers to take pleasure in “reading the news” as opposed to simply permit the readers to retrieve content from the news.

The WWW has had a major impact on electronic news delivery because of the ease with which it makes it possible for newspapers to produce on-line versions as by products of their paper editions and the ease for readers (and softbots) to access these on-line versions.  There are now hundreds of WWW accessible news sites and there is now some evidence that a common metaphor for electronic news presentation is also evolving.  Most news sites now have front pages that have some columnar format with images integrated with the text and varying type fonts and sizes. Almost every site uses a shallow hierarchy of sections, headlines, and finally individual stories in the typical WWW single document window mode.  As the developers begin to experiment with  the presentation metaphor it is worthwhile evaluating the metaphors from the reader perspective. Individual item access is still largely based on the single document model while front pages are more newspaper like.  This movement back to the newspaper broadsheet format would seem to be inconsistent with the McLuhan [24] observation that, “The objectives of new media have tended, fatally, to be set in terms of the parameters and frames of the older media.”

In the remainder of this paper we discuss two metaphors for “presenting” electronic news and the methodology and results of a user evaluation of a newspaper-like metaphor and a WWW-window document metaphor, i.e., what one finds currently for electronic news stories on WWW sites.  These results are then discussed within the context of relevant human-computer interaction studies and metaphor evaluation studies.

2  Metaphors for Electronic News Presentation

Because electronic news has been widely accessible for only a few years, it is fair to expect that the presentation metaphor should be still evolving.  Two presentation metaphors dominate electronic news systems: document metaphor and broadsheet metaphor. The document metaphor presents the news items as documents in a shallow hierarchy, where users select a news  item by reviewing all of the headlines in a section and choosing one for reading in its entirety. We call this the pick-and-read strategy.  The  broadsheet metaphor provides a series of pages, where each page provides multiple columns, multiple stories with varying sized headlines, and integrated photographs and graphics.  Navigation through this “paper” consists of going to a new page by “turning the page,” selecting a section and jumping to that section, or possibly searching for the next occurrence of words or phrases. Although most news providers base the presentation on the pick a headline and read the story model, the adoption of some features of the newspaper broadsheet metaphor, particularly the use of columns and the integration of photos with the text on the front page is now common.  This incorporation of some features of the newspaper broadsheet can be understood from the point of view of glitz and impact needed for web sites to attract readers. The question that we want to address is the suitability of  presentation metaphor, not so much for its potential for initial attention grabbing as for the longer-term satisfaction of the task of  “reading the news”.  Do users prefer the collage effect in the restricted space of a computer screen over the simplicity of reading single items in their entirety?  Should on-line news providers continue to provide a pick-and-read strategy past the front page or move to the broadsheet format for all items in the news?

Other electronic news presentation systems also provide a broadsheet view of the news.  For example, Apple Computer, Inc., developed one of the first prototype electronic news systems for the EDUCOM 1990 Conference [18].  It downloaded integrated video, graphics, and text into Hypercard.  The Newspace project [5] at the MIT Multimedia Lab provides personalized multimedia editions maintaining the newspaper metaphor.  Walksoft [32] offers a weekly electronic newspaper with the layout templates at the user’s PC, thus only text and photographs need be sent and layout occurs on the fly also with an adopted  newspaper look and feel.

Researchers at GMP-IPSI have developed the Individualized Electronic Newspaper (IEN) [17], as part of the larger issue of active publications, i.e., publications that have programs attached to them to allow the publications to act on its environment.  The IEN is an individualized publication, composed on demand for the reader and then delivered electronically.  This research has experimented with different presentation metaphors implemented in the HyperNeWS systems; a newspaper metaphor and a mailtool metaphor.  The initial newspaper metaphor included increased functionality such as access to background material and to databases of classified advertisements.  It presented the news items in a newspaper metaphor with multiple columns and stories on a page, but used a different metaphor when presenting different types of material, such as advertisements and background information.  They found, however, that having an electronic document created expectations of functionality such as cut and paste, annotation capabilities, previous article/next article, etc., that led them to develop a metaphor based on electronic mailtools that included such functionality.

The WWW was not, of course, designed specifically for newspapers, rather it was designed to handle generic documents, stored as marked up files, consisting of text and graphics.  The WWW now permits audio, video, animation and two-way communication as well making it a good medium for the presentation of electronic news. It is quite easy to publish newspaper news on the WWW and the content of most of these newspapers is just a by-product of their ink-on-paper publishing.  WWW browsers have traditionally used a single scrolling window, the approximate size and shape of a document page for the presentation of this data.  Navigation through a newspaper presented in this metaphor consists of following a shallow hierarchy of links.  The top of the hierarchy, the home page, consists of the names of news sections available.  Upon selecting a section, a new page with the headlines of  news items in that section is displayed.  Finally, the user  selects a news headline and the contents of that item are displayed.  Typically, the news item is displayed in its entirety as a document, i.e., a single column the width of the window, and if the text is too large to fit in the window it is scrolled vertically.  Associated photographs are represented by icons or thumbnails with the text of the news item and can be selected to present the full photograph.  This maximizes the text presented in its most readable form (least fragmentation) within the fairly restricted area of a computer screen.

As more presentation features become available for browsers there has been considerable effort to mimic the newspaper broadsheet metaphor on the WWW, at least for the front page.  Extensions to HTML have made it easier to juxtapose multiple columns and stories on a single page and most web-based newspapers now have a columnar feel on the home pages (i.e., the front pages). Java based functions allow the dynamic layout of items for the reader in the Krakatoa Chronicle [20].  This movement towards more newspaper-like formats is happening for a number of reasons, including more impact and higher glitz rating.  As the presentation format effects the satisfaction of the reader while “reading” the news, the design of electronic news presentation formats should be based on various human-computer interaction factors and task analysis as well as on the visual appeal to the designers.

Almost all newspapers currently available on the WWW (literally hundreds) present the individual news items using the WWW single document metaphor, as described above.  Many of these sites now offer a front page with multiple stories or multiple columns, but revert to the single document metaphor beyond the front page.   Many of the experimental electronic news delivery systems, such as Fishwrap [10] available at MIT, have also adopted the single document metaphor.

The results from earlier evaluations of people reading text from computer screens indicate that many factors, such as font type, font size, pixel size, screen size, length of line, number of lines, etc., affect performance (for surveys see for example; [12], [26]).  There has been little evaluation, however, of user preferences of various metaphors for the presentation of electronic news where the goal is satisfaction with “reading the news,” i.e., satisfaction with the process rather than the results of the search.  The results of these previous evaluations  are presented in the Discussion Section, below, as a context for discussing the results of this study.

In this study, we investigated whether users had any preference for one metaphor over the other for the task of “reading the news” electronically.  If we can establish that users have strong preferences, then we can begin to examine which features are important to readers as they address the task of gathering current news.  The results of such evaluations can then be used to guide further evolution of electronic news presentation metaphors based on effective task resolution metrics rather than designer preferences.

3  Methodology

Two different metaphors for presenting electronic news were evaluated in this study; a newspaper broadsheet metaphor and a shallow hierarchy pick-and-read window metaphor, which we called the window metaphor to distinguish it from any particular commercial browser.  The presentation system of the newspaper metaphor was a vanilla-flavored version of the multimedia news delivery system developed as part of this research project.  For the evaluation study, no advertisements or video clips were included.  The system did have multiple columns, multiple stories with headlines per page, and photographs integrated with the stories (Figure 1).  If a story was too large to fit in the space allocated, the user could click anywhere on the text of the story and blowup the story in a new window to see all of the story.  A click on the blownup story would return the screen to its previous state.  A pull-right menu of sections and headlines was available at all times on the left of the screen and navigation was driven by selecting a page from the index or by “turning pages” and/or skipping forward or backward to the next or previous section through buttons.
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Fig. 1. Newspaper metaphor – Front page

The window document metaphor was presented by a browser with basic features similar to that found in any WWW newspaper application without a broadsheet front page.  The news  was presented in a hierarchical fashion with a front page listing the sections in that day’s newspaper  at the top of the hierarchy, second level pages listing the headlines in a selected section, and individual stories at the third level (Figure 2).  Each story took up the whole window and was presented in its entirety.  Whenever there was a photograph associated with a story, a button was made active at the bottom of the story window.  If clicked, this button caused the photograph to be displayed.  Navigation was hierarchical and the subject could always jump directly to the front page.
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DELUGE DROWNS TRURO AREA
By PETER HECKBERT Truro Bureau

Truro - Highway crews, police officers and firefighters were kept busy in Colchester
County Saturday as the worst flooding in 25 years hit the area.

Longtime Truro area residents are recalling the infamous Valentine’s Day flood in 1971
as the henchmark for rating this weekend’s rising water.

As was the case a quarter of a century ago, the Fundy Trail Mall was flooded.
Sandbags at the entrance of the Zellers tore and water in the parking lot reminded
residents of the past.

‘The combination of warm air, heavy rain and melting snow that hit Nova Scotia on the
weekend also caused flooding in other parts of the province, particularty Bedford,
Sackville and parts of the South Shore and Cape Breton.

Flooding in Bible Hill resulted in a call to the Fire Brigade which helped three residents of
aMain Street trailer get to higher ground.

Brigade spokesman Eric Johnson said 13 members responded o the aftermoon call near
the comer of Main and Park streets. The three, two women and a man, were carried
through the water by brigare members who also rescued two cats in the process. The
group was put up in 2 local motel by the Red Cross with food provided by the Food Bank.
and clothes by the Salvation Amy.

Mr. Johnson said the brigade also helped a man who ignored signs and barriers and was
stranded on a bridge near the village limits.

“The man left his vehicle and started walking back o Bible Hill, a distance of ahout one
Kilometre. The water in places was waist deep and Mr. Johnson said he kept an eye on
the man as he made his way along the roa

“Then the man, who Mr. Johnson couldn't identify, headed for higher ground but didn’t
realize there was a ditch. *“He looked ke he was in trouble so | heatled out to help him.””

With the help of the village’s fourwheel drive truck, Mr. Johnson and other members of
the brigade were able to transport the man to an ambulance which took him to
Colchester Regional Hospital where he was treated for hypothermia,

‘Area police were waming travellers they would be ticketed and fined for driving around
barriers to get onto flooded streets. Truro police issued one ticket during the night as.
people travelled around viewing the damage.

“The Kivranis Park pond on Truro’s Juniper Street rose to road level with water flooding
the nearhry MTA&T building and vehicles. Residents of West Prince Street were also cut
off from the rest of town by water.

Rob Billard, operations supervisor for the Department of Transportation’s Truro office,
said Sunday crews were already out patching potholes and repairing road shoulders
which were washed out.

“The crews have been going around the clock trying to clear roads, the majority of
which were reopened Sunday moming, Mr. Billard said. Truro’s Park Street remained
closed to traffic Sunday aftemnoon because of water and a broken power pole.

Flooding also created problems along Rte. 2 in Hilden as well as in the Stewiacke River
Valley where highway crews and fire brigades worked throughout the weekend.

Homeowners on the South Shore also had to get out their mops and buckets, with
flooded hasements reported in Liverpool and First South, near Lunenburg.

In Svdnev. heavv rainfall is heina blamed for a two-car nile-un which occurred

See Associated Pictire(s)





Fig. 2. Window metaphor – Full story

As much as possible we tried to minimize the differences between the systems so that the users could concentrate on the metaphor rather than implementation differences.  Both systems were written in Tcl with the Tk toolkit and run on Sun Microsystems workstations under the Solaris operating system.  Both systems used the same data files picked up from the ftp site of the Halifax Herald each morning. The allocation of items to sections, the order of the sections, and the choice of headlines were decided by the Herald staff and were the same in both systems.  Neither system had colored photos, advertisements,  video clips, or two-way interaction.  Both systems used the same background color and the default Tcl font type (Adobe Helvetica) and font size (10-point).  The font sizes look different in the figures of the two systems because of the resizing of the screen dumps to fit the printed page.  The layout of articles and photos in the full broadsheet edition took about an hour of human intervention while the document hierarchy edition was composed fully automatically.

This study limited the electronic news to newspaper text and photographs only.  There were no television video clips, audio clips, or advertisements.  This limitation was imposed so that a baseline evaluation of metaphors for the electronic news could be established with the intention of adding features such as video in future studies.  We also were interested in the presumed preference of thumb nail photos or integrated photos with text stories, even though they take up considerable space.

An advertisement for volunteers to participate in the study was posted to a moderated list-server for Dalhousie University employees and students.  Various units at Dalhousie University, such as physical plant, personnel and payroll, and the main campus library were also contacted and volunteers requested.  This resulted in a convenience sample (as opposed to a true random sample) of volunteers consisting of students, faculty, staff, administrators, and members of the physical plant.  A random sample was impossible in this study because of the need for cooperation by the supervisors of the different employee units within the university.  As it turned out we had an even distribution by gender and a useful cross-section of people, although primarily from the university community, including Vice-Presidents, faculty, students, and clerical and physical plant staff.

The study was run over a four day period, February 19 through February 22, 1996.  News from The Chronicle-Herald, metro edition, was downloaded from The Halifax Herald’s private ftp site each morning.  The metro edition of The Chronicle-Herald is the major morning paper in the Halifax metropolitan area.  Thus, each day, the subjects for that day had all of the news that appeared in The Chronicle-Herald for that day, although the advertising, classified sections, comics, and the editorial cartoon were not included.  The same news stories and photographs were accessed by both the window metaphor system and the newspaper metaphor system.  

The two systems thus provided the subjects of any given day with exactly the same  news stories and photographs, all loaded from the Halifax Herald’s ftp site.  The same workstations and systems were used throughout all four days of the study.

The questionnaire that the subjects were asked to complete was based on the short version of the Questionnaire for User Interaction SatisfactionTM from the University of Maryland at College Park,
 and is available from the authors.  Prior to seeing either system, the subjects were asked to read and sign the informed consent form, were assigned a number to ensure confidentiality, and were asked to complete the biodata and background information sections of the questionnaire.  

After completing these sections of the questionnaire, each subject was assigned randomly to either the window metaphor system or the newspaper metaphor system. We were careful not to let the subjects see the “other” system before the evaluations began. The subjects were given a very brief introduction on how to navigate the system to which they had been  assigned (all navigation was point-and-click).  The introductions took typically 2 or 3 minutes and we defined the task as “to read the news.”  The subjects could read the news for as long a period or as short a period as they wished, just as they would a paper version.  When each subject was finished reading the news with their first system, they were asked to complete the questionnaire section dealing with how much they liked that particular interface, how easy the system was to use, etc.  There were no questions asked to determine retention or understanding of news read.  Interestingly, some people took ten to fifteen minutes while others took up to an hour to read the news.

The subjects were given a brief introduction to the other system and then asked to repeat the procedure for the other system, i.e., if they had read the news on the window metaphor system first, they were asked to now read the same news on the newspaper metaphor system and to complete the appropriate section of the questionnaire.

Note that each user read the same news presented in both metaphors.  In this paper we are concentrating on user preference of presentation metaphor with respect to the specific task of “reading the news”.  After having read the news in both metaphors and completed the appropriate sections of the questionnaire, the subjects were asked to complete the section of the questionnaire which asked if the subjects had a preference for one metaphor over the other and, if so, what factors influenced their preference.

4  Results

The tests were designed to determine if the subjects preferred one metaphor over the other metaphor for the task of reading the news from an electronic news system and, if there was a preference, to determine if this might be influenced by such factors as age, education, job, and/or previous experience with computers.  Fisher’s Exact Test [1] was used as many of the cell values were too small to use the chi-square test.  For each statistical test in the study, the “p-value” or “observed level of significance” is reported.  This is a number between 0 and 1 which measures the strength of the evidence against the null hypothesis being tested.  The closer this number is to 0, the stronger is the evidence against the null hypothesis.

All 93 participants viewed the news in both metaphors.  However, not all of the subjects answered all of the questions in the questionnaire, likely from simply missing a section of the questionnaire. 

4.1 Preferred Metaphor

Tables 1 and 2 show the accumulated preference results.  In both of these tables,  91 of the subjects stated a preference, including “no preference” and two subjects left the question unanswered.  As one can see from Table 1, the vast majority of the subjects preferred the newspaper metaphor over the window metaphor.
Table 1. Metaphor preferences

	Preferred Metaphor
	Frequency

	strongly preferred newspaper
	73

	slightly preferred newspaper
	9

	no preference
	0

	slightly preferred window
	4

	strongly preferred window
	5


Table 2 shows the metaphor preference based on which metaphor the subjects viewed first.  The subjects were assigned randomly to two groups:  “Newspaper First” or “Window First”.  As the news was the same, one might suppose that exposure to one system before the other might influence their preference. In Table 2, the categories, “strongly preferred newspaper” and “slightly preferred newspaper” from Table 1 were collapsed into a single category, as were the categories, “strongly preferred window” and “slightly preferred window”. Fisher’s Exact Test was applied to the data in Table 2 and no significant relationship was found between the order in which a subject viewed the systems and the subject’s preferred metaphor (p=0.0838).
Table 2. Effect of which metaphor viewed first on preferred metaphor

	
	Preferred Metaphor

	Metaphor Viewed First
	Newspaper
	Window

	Newspaper
	40
	7

	Window
	42
	2


4.2  Evaluation of Individual System Usage

In this section we will examine the results of the questionnaire sections that the users filled in immediately after using each of the two systems.  These questions are related to the single system just used and do not contain any comparative or reference questions.

Tables 3 summarizes how subjects felt overall about each system after usage.  The data in Table 3 has been condensed into three categories from nine categories in the questionnaire.  The first factor we looked for was whether individuals tended to say the same or tended to say opposite things about the systems.  So we need to know whether the subjects would generally rate one system bad if they had rated the other good or if subjects tended to give the same evaluation on an individual basis to both of the systems.
 Pearson’s correlation coefficient was calculated for the full nine categories in the raw data.  The Pearson coefficient was 0.244, with a 95% confidence interval of (0.04, .430).  This is not very strong evidence of correlation, especially as the 99% confidence interval includes 0, and supports the hypothesis that people did not have a strong tendency to say the same things (or opposite things) about the two metaphors.

Table 3 does suggest that subjects found the newspaper system to be “wonderful” (68)  or “okay” (49) more often than they found the window system to be “wonderful” (24) or “okay” (21).   Subjects did not, overall, dislike the window system per se as only 17 people thought it was “terrible.”

Table 4 summarizes whether people found the two systems easy to use. This data is condensed into three categories from nine categories in the questionnaire.  Pearson’s correlation coefficient was calculated for the full nine categories in the raw data.  This coefficient was 0.242, with a 95% confidence interval of (0.03, .422).  This is not very strong evidence of correlation, especially as the 99% confidence interval includes 0, and supports the hypothesis that people did not have a strong tendency to say the same things (or opposite things) about the two metaphors.

Table 3. How subjects felt about the two systems

	
	Window System

	Newspaper System
	terrible
	okay
	wonderful

	terrible
	0
	0
	1

	okay
	7
	10
	4

	wonderful
	10
	39
	19


Table 4. Whether people found the systems easy to use

	
	Window System

	Newspaper System
	difficult
	moderate
	easy

	difficult
	0
	0
	2

	moderate
	0
	4
	11

	easy
	1
	10
	61


By far, the largest number of readers said that both systems were easy to use.  The next largest number said that one was moderately easy to use and the other was easy to use.  Two people said that the newspaper system was difficult to use but that the window system was easy to use.  Only one person said that the newspaper system was easy to use but that the window system was difficult.  One can conclude that, although people did not have a strong tendency to say the same thing about the two metaphors, both systems were found to be easy or moderately easy to use.  Consequently, ease of use was not a factor in preference of metaphor.

4.3  Factors for Preference Choice

The last set of tables and tests looked at individual factors as contributing to a preference of one metaphor over the other:  previous computer usage, gender, age, level of education, and job category.

All of the subjects in the study had some computer experience.  Fisher’s Exact Test of the data in Table 5 indicates that previous computer experience had no significant effect on the choice of a preferred metaphor (p=.4373).  In fact, there was very little evidence supporting any connection between previous computer experience and choice of metaphor.
Table 5. Effect of computer experience on preferred metaphor

	
	Preferred Metaphor

	Computer Experience
	Newspaper
	Window

	1-4 computers
	57
	8

	5+ computers
	25
	1


Fisher’s Exact Test of the data in Table 6 indicates that gender had no significant effect on the choice of a preferred metaphor (p=0.0901).  The rightmost column indicates that there was an almost even number of male and female subjects.
Table 6. Effect of gender on preferred metaphor

	
	Preferred Metaphor
	

	Gender
	Newspaper
	Window
	Total

	male
	38
	7
	45

	female
	44
	2
	46


Fisher’s Exact Test of the data in Table 7 indicates that age did not have a significant effect on the choice of a preferred metaphor (p=0.0511).  However, the data suggests that older people may have a slight tendency to prefer the windows metaphor more often than those in the lower age categories.  Of course, a sample which included more people in the oldest category would provide more information about whether or not this was actually true.  The rightmost column indicates the totals in each age category. 

Table 7. Effect of age on preferred metaphor

	
	Preferred Metaphor
	

	Age Group
	Newspaper
	Window
	Total

	20-30
	29
	2
	31

	31-40
	21
	0
	21

	41-50
	26
	5
	31

	51-60
	4
	2
	6


Fisher’s Exact Test of the data in Table 8 indicates that a subject’s level of education had no significant effect on the choice of a preferred metaphor (p=0.6712) and that there was no evidence that education level influenced the choice of metaphor.

As an interesting note, there were ten subjects in the 20-30 year age category with some post secondary education and all of these subjects preferred the newspaper metaphor.  Because we recognized most of the students, it is possible to state that the majority of these ten subjects were undergraduate computing science students.  We expected that these participants would have preferred the window metaphor as they were very familiar with the window metaphor used in browsing the Internet.

Table 8. Effect of education level on preferred metaphor

	
	Preferred Metaphor
	

	Education Level
	Newspaper
	Window
	Total

	high school diploma
	1
	1
	2

	some post secondary
	16
	2
	18

	diploma
	5
	0
	5

	bachelors degree
	28
	3
	31

	professional degree
	3
	0
	3

	masters degree
	17
	2
	19

	doctorate degree
	12
	1
	13


Fisher’s Exact Test of the data in Table 9 indicates that subject’s job category had no significant effect on the choice of a preferred metaphor (p=0.2309).  In the study we were fortunate to have subjects from a wide range of university job categories and it was interesting that there was little evidence that job category had any influence over their preference for metaphor.  The only possible anomaly is the “physical plant” category.  It is very difficult to get people in this category to participate in a study during working hours.  Because people in this category do not use computers in their work, and they were split evenly in their preference, one wonders what the results might have been if there were more of them in the study.
Table 9. Effect of job category on preferred metaphor

	
	Preferred Metaphor
	

	Job Classification
	Newspaper
	Window
	Total

	student
	29
	1
	30

	physical plant
	1
	1
	2

	staff
	23
	4
	27

	administration
	7
	1
	8

	faculty
	16
	2
	18

	other
	6
	0
	6


5  User Comments

In addition to the quantitative responses reported above, users were asked, in the final section of the questionnaire, for written comments on why they preferred one metaphor over the other.  In this section we summarize those comments and include a few supporting quotes.

5.1 Comments of Subjects Who Preferred the Window Metaphor

Those subjects who preferred the window metaphor did so because it seemed easier and faster to find individual stories.  The subjects liked being able to go directly to a section of interest and see the headlines of all the stories in that section at a single glance and select from that list.  Supporting quotes include:


“If I don’t have time to browse, it is good for quick reading.”


“... like the full access to each section.”


“... simpler to use.”
5.2 Comments of Subjects Who Preferred the Newspaper Metaphor

Interestingly, those who preferred the newspaper metaphor not only indicated why they preferred that metaphor but also indicated what they did not like about the window metaphor.  These comments are summarized below, followed by supporting quotes.

· They liked the columns of the newspaper metaphor and found the text lines of the window metaphor too wide.

· They liked multiple stories on a page so that they could start reading an article and switch to another article without having to back up a level of index.  They did not like the back-and-forth necessary to traverse the hierarchy in the window metaphor.

· They liked having the headline and story together because the headlines alone were often misleading.

· They found the newspaper metaphor more stimulating to read and found the window metaphor too much like work.

· They really liked having the pictures displayed with the stories rather than having to take an extra step to display them.

· People did find that in the blowup in the newspaper metaphor it was hard to find the spot where they had been reading in the story.


“... column format very much easier to read.”


“I like to be able to scan.”


“Newspaper format allowed me to browse and pounce on eye-catching story.”

“I like to read the headlines and the first few paragraphs of a story and only sometime do I read the whole article.”


“...prefer to see pictures along side text.  Pictures grab your attention to particular story.”


“Seeing the amount of space devoted to a story and where it was positioned was useful.”

“[windows] ... headlines often misleading or unclear.”


“[windows] ... straight list of topic headings irritating and hard to scan.”


“[windows] ... didn’t care for back-and-forth method.”


“[windows] ... feels flat, bland.”
Suprisingly (or not), some of the users who preferred the newspaper metaphor indicated that the print of the window metaphor was too small, and at the same time some of the users who preferred the window metaphor thought that the font size of the newspaper presentation was too small.  However, the same font and size was used for both systems.

6  Discussion

It is quite clear that the subjects in this study preferred the newspaper metaphor to the window metaphor for the specified task of “reading the news.” The fact that people are used to the newspaper format for receiving their news on paper, at least, may be a factor, although all of the subjects in this study had also used computers.  Although there was little or no statistical evidence that such characteristics as gender or age influenced the choice of a preferred metaphor, the nine subjects who preferred the window metaphor can be described as having less computer experience, male, and over 40 years of age.

In this section, we will review the research and results on specific features of the newspaper metaphor and reading text from a screen in general.  The results of  research into reading text from a screen are often contradictory, and this may indicate that the role of a metaphor that supports a given task, such as  “reading the news”, overrides general screen reading preferences.

6.1  Support for the Newspaper Metaphor Based on Task

From the subjects comments in the section above, it is clear that the subjects performed the assigned task of  “reading the news” by browsing or skimming the material presented.  This is consistent with the findings of Dozier and Rice [13] and of Paterson and Tinker [31] in which they describe the task of reading newspaper headlines as one of “skimming”.  This “skimming” model fits well with how people read from a computer screen; they scan for an item of interest and then, once such an item is found, read the item in detail [19].  If people are skimming, then the display format is very important and should convey context rather than large single pages or lists of headings for users [11].  In particular, Ohkubo et al. [28] studied user information acquisition performance for two layout methods of headlines, simple listing layout and newspaper layout.  This study found little difference in the time taken to locate a headline matching a given category.  The study also found that users were better able to recall words appearing in the headlines in the simple listing layout than in the newspaper layout for presentation times of 1.5 to 2.0 seconds.  These results suggest that, with respect to skimming or browsing, “... the newspaper layout imposed less cognitive load than the simple listing for this task.”  In other words, the simple listing layout of headlines requires more concentration on the part of the reader than does the newspaper layout. In the Ohkubo study, ten of the 12 subjects preferred the newspaper layout.

The newspaper metaphor lends itself to this skimming technique.  It provides multiple stories on a page and headlines and stories are together so that the user can skim the first paragraph, and the photographs aid in attracting a reader into a story [16].  The comments of our readers emphasized the enjoyment of the process of reading the news, “pounce on an eye-catching story”, “not like work”, windows was “flat, bland,” and were consistent with Stephenson’s ludenic theory of news reading [35].  The emphasis for those who preferred the broadsheet collage was its impact on the process of reading the news rather than the actual content of the daily news: easy to scan, headlines and few paragraphs, pictures, browsing, positioning of items, etc.

6.2  Columns

The newspaper metaphor implies the use of multiple columns of text rather than the single column extending the full width of the window as in the window metaphor.  In a survey of empirical studies concerning the readability of text from computer screens, Mills and Weldon [26] found the conclusions reached with respect to the effects of multiple columns to be contradictory.  Bouma [7] pointed out that for long lines of text it is difficult for the reader to accurately locate the beginnings of new lines after the long lateral eye movement.  Duchnicky and Kolers [14] found that longer lines of text are read more efficiently from computer screens that shorter lines.  Mills and Weldon [26] concluded that more research in this area is needed.

Comments by the subjects in this study indicate that they preferred the columns of the newspaper metaphor.  This is consistent with the task of  “skimming” as it is easier to skim a paragraph of short lines than of long lines as there is not the problem of  locating the beginnings of new lines.  That none of the readers noticed or complained about the frequent truncation of items in the broadsheet format indicates the importance of skimming and partial reading of items as a reading behavior for this task.  

6.3  Scrolling versus Blowup

In the window format the reader was presented with a story in its entirety.  If a news item was too large to fit in the window then it could be scrolled vertically.  In a review of the literature, Dillon [12] found that there was no performance difference between scrolling and paging but that novices tended to prefer paging while more experienced users preferred scrolling through the text.

The columnar nature of the broadsheet format resulted in many partial items.  The  presentation software in this study provided a blowup window of the entire story, not dissimilar to paging from the abbreviated story to the full story.  Because the blowup tended to reformat the story, subjects found it difficult to pickup the spot from which they had suspended reading in the original format, often in the middle of a sentence.  This problem is similar to text splitting across screens which led to reduced reading performance and a lot of “back and forth” between screens to find the place and context [12].  Most of our subjects made infrequent use of the blowup feature, getting most of what they wanted from the first part of the item and were not that interested in reading full items.

7  Summary

Subjects in this study strongly preferred the newspaper metaphor over the WWW-window metaphor for the task of “reading the news”.  This supports the importance  of presentation modes that reflect the task, particularly for recreational or non-work tasks. Satisfaction for the task of “reading the news” involves more satisfaction with the process  than would a clipping service or database query.  This suggests that the move towards a broadsheet presentation for electronic news is appropriate for most readers and would be appropriate for the entire paper, not just the front page.

There are, however, subjects who did not read the electronic news in this ludenic browse-mode.  These individuals wanted to see all the headlines for a section at one time so they could select and read only those stories in which they thought they would be interested.  This suggests that letting presentation metaphors vary for the user and for the task may be appropriate and that users may want to have control over the presentation metaphor.  Fortunately, one of the advantages of electronic news presentation is that this flexibility is certainly feasible. 
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