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4. The Meaning of Electronic Journals

In structuring this study, one of my main goals was to develop an understanding of how working scientists involved in electronic publishing view electronic publications and electronic publishing. I encouraged the ecologists with whom I talked to describe their personal experiences with electronic publications, to discuss their concerns, and to offer their visions of how electronic publications might look and function in the near future. 

Most discussions of previous experiences with electronic publications focused on Journal E and on the online version of Science. In fact, the online version of Science was the only other e-journal mentioned by name by the study participants. Unexpectedly, only the publisher staff person from Journal P had worked with the electronic version of Journal P, and only a few authors associated with Journal P were even aware that it had an electronic version when they were interviewed. None of the other informants had personal experience using the electronic version of Journal P; while several of them were aware of its existence, they had been unable to access it.

. Recognizing that it was possible that Journal E was unduly biasing informants’ perceptions of electronic publishing, I incorporated additional analysis to note whether informants were discussing a particular feature as it was implemented by Journal E, or in the context either of other experiences or simply of more general discussion. All of the e-journal features were mentioned in both contexts and all but one feature were discussed extensively in both contexts. 

My informants were all able to describe at length their perceptions of e-journals and electronic publishing. In seeking to understand what were the important themes in their discussions, I was able to develop a set of eight key functionalities, repeatedly mentioned by informants as integral to electronic publications, either as they exist now or might soon exist, given current technological capabilities: 

1. acceleration 

2. usability 

3. accessibility 

4. quality filtering 

5. interaction 

6. interconnection 

7. online discussion 

8. cost effectiveness 

The first four functionalities were often related to existing functions of the print-based journal publishing system, and the last four were unique to electronic publishing. Not all functions were warmly anticipated, and informants often mentioned concerns about their real or potential impacts. The functions were often discussed as providing either benefits or drawbacks, and frequently participants discussed a function as having both positive and negative aspects. I found that this group of functions effectively organizes the main perceptions of my study group’s understanding of electronic publishing. 

After elaborating each function and the findings relevant to individual functions, I present generalized kinds of concerns that came up in the discussions, and patterns I found across informant groups. 

Functions of Electronic Publishing

The eight characteristics, rather than describing specific technological enhancements per se, represent more general expectations or concerns about how electronic publications can enhance either scientific communication or the application of published information to scientists’ work. Much of the ecologists’ characterization of electronic publications was grounded in experience with the existing print publishing system and in scientists’ existing personal practices for managing information seeking and information use. Informants tended to compare their experiences and expectations for print journals to their experiences or expectations for e-journals. The acceleration function, for instance, explicitly references current practice; there is an expectation that there will be a reduction in the amount of time between submission of a manuscript and readers’ access to the final form of the published manuscript in an electronic publication compared to a print one. The greater usability, accessibility, and quality filtering of electronic publications is expected to allow scientists to find and use information more effectively, and may also require them to develop new behaviors for carrying out these activities. 

Online discussion, interaction, and interconnection, in contrast, describe entirely new functions that can be developed by an electronic publishing system. These functions require a leap enabled by new technologies. They do not reflect ways in which electronic journals can do the usual things more effectively, but describe entirely new expectations created by the development of e-journal publishing.

It is worth noting that the two electronic journals under discussion did not necessarily display particular innovations in the new electronic functions, with the exception of Journal E’s experimentation with online discussion. For instance, neither Journal E or Journal P incorporated any innovations directly impacting interconnection. It is also not clear that Journal P’s electronic version offered any acceleration in distribution, or even that Journal E offered substantially accelerated publication over its print competitors. Thus, while particularly Journal E assisted in developing informants’ thinking about electronic publications, the community as a whole appeared to share a broader vision of what electronic publishing could mean than Journal E alone instantiates.

Acceleration

Acceleration references the current print system and the built-in lag between author submission and reader access to a published version of an article. Electronic publication processes were widely expected to reduce the lag between author creation and reader access, and acceleration is the only feature that was always discussed in positive terms. Author W2 from Journal E expressed fairly typical expectations of how electronic publishing will speed up information transfer.

In an electronic format the reviews and the processes of peer review and editing and publication goes a lot faster. That means that the data doesn't have to be three years old by the time it finally gets published. Pertinent data can get in there a little faster. 

Usability

Usability issues were discussed regularly within both positive and negative frameworks for electronic publishing. Many ecologists recognized that electronic publications require scientists to modify their habitual practices for managing published information flows. Informants discussed how electronic publications might make reading and applying published information easier or harder. Author D2’s comments, grounded in her experience as a reader of Journal E, provide an example of a discussion of the negative aspects of usability.

I think that because of the nature of the medium, it's going to be hard for this journal to focus too much on very heavy data analyses. Just because tables and equations and things like that don't come over too well. For example, I was just wanting to print out a paper from the same journal yesterday, in fact, and it was one that turned out to be rather theoretical. Each of the equations—in order to get the equation up on the screen—you have to click on the little symbol for it. And there are hundreds of equations in the paper. I got so tired after a while. And I thought "Uuhn." You know, “Do I really want to bother with this?”

Usability applies to more than the ease of direct interaction with a particular publication and more broadly encompasses the ease of integrating electronic publications into a variety of information-seeking and information-use activities. To some extent, usability concerns apply to the development of an electronic publication system rather than to the development of specific publications. One of the editors expressed his concerns this way:

The electronic is certainly convenient if you want to log on and print off a particular article. It’s very much easier to do that than it is to go track it down by the card catalog and go downstairs to the library or to a different building, so I think it’s a real plus there, but it still has some downsides to it as well.

Accessibility

Accessibility refers to the number of people who have access to electronic publications, the characteristics of this group, and the effort and resources needed to read an electronic publication. Accessibility differs from usability; accessibility refers to developing the opportunity to read a publication, while usability is more concerned with the effort involved in interacting with a publication. Accessibility is controlled both by technology and by characteristics of the publication system. Informants described concerns both with personal access (as readers) and community access (as authors and editors desiring others to have access to published work). Some dimensions of accessibility include physical access to needed technology, such as networks; others include the need for particular skills or knowledge as a prerequisite for access. Author T1 expressed accessibility concerns in this way:

On the other hand, not everybody has access to the Internet. I don’t know if we’re just talking about the U.S. in general; if we are talking about the U.S., then it’s fine probably to have the papers on-line only. But for other countries, I don’t think that everybody has this advanced technology to get them, to get to the electronic versions. And then the paper, just traditional versions of journals may be beneficial, because then at least you can get it at the big library; you can have access to those papers.

Reader A2, described his perceptions about the accessibility problems that may develop with electronic publications.

Well, mostly that particularly here on the West Coast where I am now, the connect speed is very slow. I think that’s a major stumbling block. They [publishers of Journal E] have provided mirror sites in other countries so that people in South America, for example, can access it. That’s a huge advantage in that it’s very cheap to replicate the entire journal and then give people access who probably wouldn’t have access to a lot of journals—as long as they have access to the Internet. But people are impatient and they won’t spend a lot of time on a slow link, so one of my concerns is the speed of downloading the information is too slow right now.
Quality filtering

Quality filtering describes a subprocess of publishing that typically generates implicit or explicit cues to a work’s quality. Readers use these cues to assist in managing their information-seeking and information-use activities. An expectation was regularly expressed that suggested that electronic publication would alter the existing system of quality cues, requiring scientist-readers to adapt their systems of information management.

Informants frequently contrasted the ways that traditional print publications provide quality filtering with concerns about how electronic publishing could destroy the system and overwhelm readers. Author L1 with Journal P, described some cues that are helpful in identifying quality in the current publishing system and described how these cues are unavailable for electronic publications. This author also made a distinction between the innate value of the peer review process and the value of the cues that indicate the application of peer review.

The credibility of the peer review system is kind of a precious icon of science. And there’s no reason to believe that an electronic journal should have any less of a critical peer review process involved with it. So in that sense there’s really no difference. On the other hand, the costs involved in publishing a glossy journal have always been the hurdle that allows you to assess legitimacy in various ways. So you know that when you’ve got this glossy journal from Springer, you know this is the big time. Whereas any person of whatever motivation can create a web site and create a journal that is ostensibly peer reviewed, but there you don’t have the cachet of the printed, glossy publication to give you another signal about legitimacy. 

The only way you would have on the electronic form to judge legitimacy is to assess the affiliation of the site or whoever is producing it, where they’re from and what they’re doing, and have some assessment of the peer review process that they describe (if they do describe it) and who the reviewers are. So there is that one aspect of the capital costs of producing a paper journal that is removed when you produce something on the Internet.

Other sorts of quality cues were mentioned besides the substantiality of the journal. The membership of the editorial board, the sponsorship of an association, the identity of the editor, and simply previous experience with a journal provided additional cues.

Interaction

Interaction refers to new capabilities that electronic journals offer readers to interact with published information. Often, discussion of interactive functionality was framed in terms of interactive models of various sorts, embedded programs, or multimedia. This interest in software-based interactive capabilities reflects a desire to interact in new ways, not so much with an author’s text, but with the author’s constructs or data. Within the ecology community, data often describe various states or features of the natural world, but can also encompass models and formulas that describe natural systems or processes. Author R1 of Journal P , also a reader of Journal E, looked forward to electronic publications with such functionality. 

You could put together dynamic graphs for the viewer, or the reader can actually go in; in a sense it’s like a mini Java in the web page. You can actually play around with different parameters and see for yourself just how the results came from or maybe get different results for yourself. You certainly can’t do that in paper.... Well, again I think that you’re going to have things like interactive programs within the paper itself. You’ll actually be able to manipulate data sets graphically and see what happens if you play around with various variables.

Interconnection

Informants saw the ability to connect explicitly to information resources of various kinds as a powerful functionality provided by electronic publications. Interconnection includes connections among related publications, among publications and supporting information sources, and among versions of the same publication. Author A1 from Journal E described the power of interconnecting electronic resources in this way:

What I would like to see is very high quality indexing so that everything is easily searched and particularly hyperlinked—the papers. For example, this is becoming available now electronically in databases. You go to the references, this person cited this paper and go directly to that paper. That might be the most important structure we could give. Being able to follow lines of thought, of criticism immediately, without having to go and spend days or weeks at the library recovering references that comment on this paper; things citing forward, things citing backward—that to me would be the most important.

Online Discussion

Online discussion refers to community-generated interaction incorporated into the publication system. This could take the form of comments, author/reader dialogue, reader/reader dialogue, author/author discussion, or some combination of these. Author D2, also a reader of electronic publications, offered this understanding of online discussion:

One thing that I hope will happen is that we do get more kinds of conversational, quick turnaround, kinds of exchanges of ideas happening. It seems to me that would be very valuable, because that's one of the things that you really can't do in a print journal very well at all. If somebody writes a reply to a paper and then the authors reply to the reply, you know, that kind of thing.

The feature of online discussion was almost exclusively discussed within the context of its instantiation in Journal E; only two exceptions among sixteen informants occurred. Further, this feature was mentioned by only one affiliate of Journal P, although all but one affiliate of Journal E discussed it. 

Journal E was experimenting with two styles of online discussion. One was a system supporting reader commentary and author response. The other was a form of private symposium that is summarized and, in its concluding stages, opened for public commentary and contribution. This analysis suggests that, in the case of this one feature, Journal E seemed to be playing a particularly influential role in shaping ecologists’ views of electronic publishing.

Cost Effectiveness

Many of my informants believed electronic publishing should affect the cost structure of scientific publishing. Most of these discussions were quite vague about how publishing would become more cost effective with an electronic system, but the expectation was expressed. Author K1 discussed this expectation in the general terms that I typically encountered.
So I guess I don't think of it [electronic publishing], in a lot of ways, as being that different or serving that different a purpose as traditional journals—other than that it's going to be faster, it's going to be more convenient, it's probably going to be cheaper.

Cost effectiveness is an issue that is regularly discussed in the literature authored by librarians and publishers. My informants’ discussions of these issues suggest that the scientists comprising the research community have at best an unsophisticated understanding of the issues. This is not necessarily surprising, since this issue usually affects them somewhat indirectly, while it is a central issue for librarians and publishers. 

Pros, Cons, and Concerns

Although these eight features or characteristics of electronic publishing emerged as particularly salient to the group, most of the characteristics were not necessarily viewed as consistently offering benefits or improvements. In fact, many of these features were discussed as generating concern, and I was able to roughly measure the intensity and tone of informants’ discussion of the electronic journal features. Acceleration is the only feature that was always discussed in positive terms. Interaction and interconnection were usually viewed as positive developments, with only one informant in each case describing a potential downside. Usability, accessibility, online discussion, and quality filtering were features about which several informants expressed concerns that e-journals could create problems in addition to offering benefits. 

New Behaviors 

Concerns that electronic publications will require a learning curve or simply be less efficient than paper publications were expressed regularly. Informants, as a group, were time constrained and not especially enthusiastic about changes in publishing that, even for a short time, would require them to spend more time retrieving or reading articles. 

Informants were also concerned that new behaviors would need to be developed for monitoring the literature. For instance, most informants liked being able to obtain articles at their workspace. However, several commented that they rely on regular library browsing and the arrival of new issues by mail as part of their current awareness activities. These are rather passive modes of monitoring new publications; scientists can open mail daily and visit the current journal reading room weekly, feeling confident that they are not missing new work. In contrast, electronic publications might require a scientist to develop and maintain an active schedule of visiting electronic publications. Author D2  expressed the concern this way, based on experiences with Journal E:

I have found that I tend to not read it if it doesn’t come in and sit on my desk. You’ve got to make a point to go visit the site. Once you make that decision to sit down, then it’s pretty easy, but there’s not that—maybe we’re conditioned to deal with mail and hardcopy things, and they sit on a stack and eventually you keep looking at it, and finally you’ve got a minute and you pick it up. Whereas now, I have minute, I’m not necessarily thinking “Oh, I need to go visit the [Journal E] site and see what’s there.” And I know they’ve talked about, they may have done it, but I haven’t gotten one recently, is e-mail reminders form the journal that this new issue is out there, it’s been updated. The fact that it’s updated continuously makes that kind of difficult. So that’s perhaps a drawback.

Access and Participation

Reliance on computer equipment to provide publications was thought to be worrisome for several reasons. There was some fear that segments of the scientific community could be cut off from access to the literature,s if they were unable to afford computers, lacked network access, or lacked the skills or motivation to use computers. This concern was generally expressed on behalf of scientists in less developed countries. 

It might seem hard to find a downside to online discussion, but many informants felt that those scientists who had the greatest expertise to contribute might be the least likely to participate. A lack of participation by experts or opinion leaders could have several impacts. Online discussion might simply never develop. Conversely, the community could be faced with a flood of low-quality or even offensive contributions. Authors particularly were concerned about being subjected to time-consuming, unrewarding requests or comments. Editors and publishers were generally more positive in their comments about online discussion.

Lowering of Standards

Quality filtering was the only feature of electronic publishing that most typically was cast as a concern, in the sense that less filtering would take place than for traditional print publishing. This feature, in fact, was the only one which multiple informants featured in extended discussions of expected negative impacts. Informants were aware that both of the study journals were peer reviewed, and even discussions of Journal E did not question the quality of that electronic journal’s process. Instead, expressions of concern addressed the larger context of a system of widespread electronic publication. The scientists who expressed these concerns generally extrapolated even faster growth of the published literature as a result of electronic publishing. Authors and publishers, in several cases, were concerned that not only would there be more low-quality literature, but, as a result, good-quality literature would be harder to discern. 

Validity of Patterns Among Informant Groups

Somewhat surprisingly, very few patterns were distinguishable between informants affiliated with the two journals or among the author, publisher, editor, and reader groups. The editor and publisher groups were quite small, since journals generally have one or two editors and only one publisher. However these informants seemed to reflect interests and viewpoints similar to one another. It appears they can be effectively considered as a single publisher/editor group in their characterization of electronic publishing. Multiple informants in the author and editor/publisher groups discussed each of the eight e-journal features. 

Readers discussed all of the features except interaction. This is interesting, because interaction was mentioned frequently (by ten non-reader informants) and with enthusiasm (with one exception). Several informants mentioned it multiple times. There are two possible explanations for this pattern: first, at the time there were very few existing examples of opportunities for new types of interaction between readers and publications; second, the reader group for the study is very small.

The other main pattern discernable when comparing affiliates of Journal E and Journal P is that the Journal E affiliates tended to discuss many more characteristics and discuss them more frequently within each interview. For instance, authors from Journal E mentioned 5.6 characteristics on average, while authors affiliated with Journal P mentioned 3.1 characteristics on average. This is not surprising, considering the greater depth of experience with electronic publishing and electronic publications that Journal E authors possess. 

These data on cross-group patterns imply that first-hand experience with electronic publishing tends to create a greater understanding of the potential functionality of electronic publications. Journal E informants generally offered more detailed discussions of electronic journal characteristics and tended to show a greater depth of understanding of both positive and negative aspects of the electronic journal characteristics. But despite the fact that I found variability in the scientists’ personal familiarity with electronic publications and the roles they played when interacting with electronic publications, discussions with them nonetheless generated a set of functions that was consistently discernable across all of the potential groupings by role or experience. This suggests that these functions are those that are generally apparent to and important for the community.

The study did not produce a common definition of electronic publishing that reflected shared understandings within the community I studied. Instead, the meaning of electronic journals was really comprised by a set of functionalities that were widely recognized within the community and that, in various ways, shaped individuals’ feelings and perceptions about electronic publications and the development of a system of widespread electronic publishing. Thus, electronic publishing might offer functions that were seen as beneficial by some community members yet frightening to others. This study suggests that the ecology community has not yet developed a common understanding of the meaning of electronic publishing in the sense of a shared understanding of the features, their effects on communication, and their value to the research community. 
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