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Abstract: One of the challenging aspects of survey research in the information technology age is selecting the right process and software to acquire research electronically from a selected target audience. This article focuses on recommendations and lessons learned while preparing to establish a viable survey process to conduct research nationally and internationally for incorporation into Department of Defense (DoD) government training. It will consider two methods of creating surveys and compare the use of custom-built online surveys requiring the services of an information technologist to support the software with commercial, off-the-shelf software, which requires no specialized technical expertise once the tool is online.
Introduction 
Wells (1996) claims that software applications are increasingly being leveraged in the automation of business processes. This is true at the Defense Acquisition University (DAU) in research, performance support, and course development. DAU is a Corporate University that provides training and applied research for the DoD acquisition workforce. When performing research at DAU, electronic applications that have a non-attribution feature are especially useful because in a political environment people are particularly sensitive to voicing opinions that may be used against them. 

IT Training (1998), states that with the exception of specialized information technology applications, 82.5 percent of all organizations report that they provide some form of training using electronic applications. What they don’t indicate is the extent of that training, under what conditions it is conducted, and what types of applications are used. Our experience at DAU has been that the brainstorming of activities and the use of simple non-attribution tools receive a lot of attention. By contrast, the use of sophisticated tools that create specialized surveys or questionnaires are relegated to a few people and therefore when used become a trial-and-error exercise in implementation. This drives the selection of such tools to ones that are user friendly and easy to understand and less sophisticated in the kind of information they collect. 

At DAU, survey research conducted electronically has progressed from online surveys requiring a dedicated information technology specialist to commercial, off-the-shelf products that can be supported by researchers with little information technology experience. This is because using a custom-built software tool requires researchers to select survey parameters and employ a specialist in information technology to program the survey, using common software language such as HTML to post it to the Internet. This approach, while flexible in terms of the product and applicability, can be costly if a systematic process for application has not been established. 

Using a commercial software product has additional challenges, however. While less costly in terms of requirements for specialized information technologist support, commercial software use can require more time of the researchers, who must learn the limitations of the software to support the process themselves. Thus though it appears less costly, this approach can actually burn an excessive amount of researcher time if a systematic process for application of groupware has not been established.

Therefore, in considering these alternatives, researchers have to decide which approach is more effective in their particular cases. This paper will cover the lessons learned from two such forages into the electronic collection of survey information.

The Process
According to Harman (2002), there are basically two phases for all research projects: planning and execution (Fig. 1). In addition, according to Trochim (2001), there are many issues to consider when doing survey research. When you overlay Trochim’s concerns with an electronic method of acquiring information, you find that many of these survey issues need to be tailored to the requirements of the surveyor or researcher to ensure that data collection is feasible and appropriate. The researcher has to consider not only the applicable electronic method and software but also how to ensure the validity and reliability of the data-collection process in an electronic environment. These issues will be addressed in relation to the two phases of research and their impact on the process. 




Figure 1: Two Phases of a Research Process—Harman (2002) Introduction to Research Course
The Planning Phase

The Planning Phase of research lends itself most easily to issues concerned with selecting and accessing a viable sample population, determining the appropriate content of the questions and the survey, defining methods to ensure confidentiality, and addressing normal administrative issues associated with any survey approach. The normal research process can, be accommodated in an electronic environment, but to ensure success the researchers must consider the use of an electronic medium and how it affects the population they are trying to reach and in what manner early in the planning process. It is useful to examine each process step in turn and then consider how the use of an electronic medium affects it. For purposes of this discussion, the research process steps in the planning phase are defined as “scoping the research” and “developing a viable research plan.” 

Scoping the Research 

Scoping in research terms refers to accomplishing a literature review to determine what is known, defining a population that is central to the issue and defining the hypotheses and variables to be studied. When trying to understand the problem, topic, or issue under consideration, the use of an electronic medium to research the literature is not an issue. In today’s world, electronic access to information that supports this effort is becoming the norm, not the exception. Most literature searches these days can be accommodated online, and software such as Reference Manager is available to store and sort references into different categories of information.  However, understanding, selecting, and accessing the research population is an important concern that can seriously impact the survey outcome.  There are several major hurdles to overcome in choosing an available population to access.

The first hurdle to overcome is whether a population identified is available through the selected electronic medium. While many people today can access the Internet in their homes, others cannot. When seriously considering the use of an electronic approach to gathering information, the population must not only be able to be able to access information electronically but also have the language skills, computer skills, and ability to use the research software. For example, two years ago we decided to discover what types of distance learning were being used by English-speaking governments. We knew that any questions we asked would have to recognize differences in language interpretations but did not fully consider the difficulties other country governments might have in accessing and responding to computer inquiries because of lack of access to the software.

A second consideration is whether the population can be easily contacted to respond.  Most people who own or have access to computers have e-mail accounts. However, the e-mail addresses may not be readily available to the researcher. If the research is to be accomplished within a closed community, e-mail addresses may be fairly easy to determine because the convention within the community or block address accessibility may be available. As Shannon (2002) concluded: “Surveys can be used most effectively for targeted audiences with published email addresses or in-house surveys.” This is not easy, however, when attempting to reach respondents in other English-speaking countries. We found the only way to obtain information was to access the country’s Web site and then request assistance from the Web masters or offices noted on the Web.  Nor is it easy when you are trying to access a population as broad as the DOD, which is spread worldwide and is not subject to just one convention. Without being able to have “free” access to the target population, it is not even possible to consider an electronic means of collecting information. 

Another point to consider is how well the audience will react to the medium being contemplated. Will the population be inclined to answer on the computer? Is that a part of their culture? When we surveyed English-speaking countries, we found that sometimes it was not. In one instance, we had to print a copy of the survey and fax it to the respondent. In addition, while everyone we reached had an e-mail account, they did not have Internet access on the scale to which we are accustomed. This was not a problem when we surveyed the DoD, however. All of the target population had adequate access to the Internet.
One notable advantage in using an electronic medium is that it removes an amazing amount of geographic restrictions when accessing a population. Differences in time zones disappear. Respondents can answer questions any time, day or night, and responses can be obtained in a very short period. Collecting information in this manner is asynchronous because there are no time limitations to responding on the Web.


A second advantage is that the hypothesis and the number of variables can be broader because more people can be accessed in a short amount of time and the volume of information can be analyzed by numerous electronic packages swiftly and accurately. Therefore the focus of the research can be expanded based on the accessibility of the population. The bigger questions are: How do you select an appropriate sample population to access and will that population cooperate in providing information? In a political arena such as DOD, people will be concerned with how the information is to be used and whether it is truly anonymous. In fact, on a recent survey, one person, concerned about answering questions contacted us to ask if the survey was a subterfuge for gaining information.  The anonymity of the population must be a paramount concern and can only be achieved if a non-attribution software is used. Convincing potential participants that an electronic survey will be anonymous is, however, particularly difficult because e-mail requires that people be individually identified. This issue can only be overcome if the researcher selects a browser that allows the use of blind messaging so potential participants will not know who else had been solicited. How this anonymity works should be explained to potential participants, who will then be more apt to respond.


Thus far we have discussed the impact of using an electronic medium to conduct a survey.  We have not discussed how to the population can resolve electronic problems as they occur. A simple thing to remember is that any “help desk” features and access need to be carefully planned and explained. 
Developing a Viable Research Plan. 

In this instance, designing a viable research plan focuses on the survey instrument itself and any specific hardware or software features that need to be incorporated. There are a number of points to consider. First, will the program or software accommodate the kinds of questions the researcher wishes to ask? While customized software will facilitate any question imaginable, non-customized, or commercial, software may be very limited in the types of questions that can be pursued. For instance, commercial software may only allow straight text questions. This means if the researcher wants to use a graph or text tables as a basis for the questions, commercial software may not be the solution. Limitations on the types of choices available, length of questions (scrolling may not be desirable), and space to answer natural language questions have to be carefully addressed. These limitations may require recrafting questions and reducing expectations of acquiring inputs. A software default that limits the amount of answer space can create a problem if the researcher wants to obtain any information the population is willing to share. As Clark (1996) espouses, electronics may produce longer responses. Chat rooms and e-mail appear to be creating a certain expectation in regard to providing information in an electronic format.
Within the U.S. government environment there are additional considerations when using any type of digital product within the United States. Section 508 of the American with Disabilities Act requires that any type of information technology product be accessible by people with disabilities. This compliance has to be considered when accessing any special population. While custom software is relatively easy to adjust in this regard, commercial software may have limitations that cannot be addressed. Since the requirement is still fairly recent (June 2001), software packages that have not been revised within the past two years are not likely to be Section 508-compliant.

One major advantage in an electronic environment is the ability to control question sequence which in turn, results in greater efficiency for the research respondents.  It is relatively simple, especially in a customized environment, to design the software so that respondents can jump to other sections quickly and easily. This may even be possible in commercial types of software. However, the design of the software has to recognize that clear and simple instructions are truly necessary in this environment and the software has to allow for bypassing certain questions to facilitate this activity. 

The Execution Phase


The Execution Phase of research focuses on the implementation and administrative issues associated with an electronic survey activity.  Software incompatibilities, modem speeds, operating environments, and other technical issues will plague electronic survey research just as they would any attempt to use a software-based application. In a research environment, however, there are additional considerations, which are addressed below. The implementation process is addressed in terms of “gathering data,” “analyzing data,” and “drawing conclusions.” 

Gathering Data

Gathering data deals with survey distribution, survey validation, privacy and confidentiality and administrative maintenance of the survey itself.  Distributing the survey electronically can have some of the same problems as a paper survey. Even though our population database was based on a current search of the existing DOD e-mail database, at least 5 percent of the addresses provided kicked back as undeliverable for one reason or another. Either the routing address was wrong, the person was not known at the address provided or, technical difficulties prevented delivery of the electronic message. We have no idea how many more messages disappeared into the Ethernet without our knowledge. In addition, unlike paper surveys, the researcher cannot expect electronic messages to be forwarded to an appropriate source, since no one except the recipient will have the password to access the mail location. (This problem is somewhat offset by the fact that a wider notification of survey access can be issued at less cost and in a shorter period.) What this forces the researcher to do is to keep track of the number of undeliverables to ensure that an adequate sample of the population has been reached. It also brought to our attention the fact that e-mail lists are just as difficult to keep up to date as any other address list. In fact, e-mail addresses can be changed more quickly than regular mailing addresses. 

In this environment, validation of the survey must be carefully achieved. As previously discussed, even if the language is the same, other English-speaking countries may not understand the terms used in the survey.  We found it necessary to contact professional organizations in select countries to validate understanding.  To validate a survey, the researcher has to make sure that the wording will be understood the same way by the entire anticipated sample population. Important connotations have to be clearly understood. This necessitates a request, via e-mail, to a trusted few to review, respond, and comment on the survey or validation of the survey through prior proven paper methods. We have tried both methods and found that each method will work, but realized that sometimes having a paper copy of the survey is more conducive to certain populations and receives greater attention for validation purposes. 
Once validation is achieved, the issue of privacy and confidentiality becomes a major concern.  Even if the e-mail requests were issued as blind copies (only the recipient’s address appears on the message), recipients may still be worried that their input will be traced to them, that it will not be anonymous. Therefore it is important for the researcher to explain to the recipients the extent of anonymity. The researcher may find a need, as we did, to know who was responding to the survey so that follow-ups on inputs can be achieved. On the other hand, it may be necessary to use a non-attribution (confidential with no ability to determine who responded) software approach, in which participants are asked to provide their notification information only if they wish to participate further. In this mode, we found that commercial software was more viable than custom software. On the custom software we had to have a man-in-the-loop to gather the information and pass it on to us. This reduced our ability to maintain confidentiality. There is little payback in trying to ensure ahead of time that people received the response and are willing to respond, because this again raises the issue of confidentiality. 

A guarantee of confidentiality is just one way in which the population can be encouraged to participate. Another is to send an introductory letter embedded in the e-mail explaining the process and any authorization needed as a basis for the survey. If you are using a custom approach to survey access, you can post an endorsement letter directly on the Web page. If using commercial software, you may have to attach a letter of introduction to the e-mail itself. This of course can raise issues if the recipient cannot open the attachment due to low memory, software incompatibility, or the need for a plug-in (e.g., to open a PDF file). The researcher has to make a conscious choice regarding the efficacy of attachments and their value to the research.  

A key issue when using an electronic survey is to ensure that false respondents do not have access. This requires a security devise of some kind. We elected to password protect the survey to deny access to false respondents. In addition, we elected to provide Internet access for only a short period of time, though we knew that doing so could reduce the number of respondents. This may not be desirable for other research designs so different measures may be needed. 

There are some negatives to using electronic media that should be noted and planned for (of course, not all may be known ahead of time). For instance, we had no technical problems when using custom software because we had full-time technical assistance available for respondents who encountered difficulties. However, with the commercial software we had no such assistance. We found that in some instances firewalls prevented the data collection file from opening and thus the data could not be submitted. Fortunately, because both of our surveys could be easily printed, we were able to overcome part of the problem by providing them a point of contact and a fax capability if submission issues were a problem. In addition, the copy function allowed respondents to keep copies of their input for personal reference or, future discussions on the issues in question. 

Respondent comments have raised additional issues that need to be addressed on future surveys. Any electronic survey should have a bookmark feature and a save feature. Neither the custom nor, the commercial applications we used had these features. Why is this desirable? Respondents may wish to access other electronic media to answer questions and may need a way to leave and return to the survey at a given point. In addition, respondents may not have enough time to finish a survey in one sitting and should be able to save what they have done to call up later. An automatic save function is useful to overcome interruptions due to power failures or software or memory conflicts that cannot be avoided in an electronic environment. These two features can help to avoid frustration on the part of the respondents who may lose their links to the Internet and in turn, their inputs to the survey which can result in a lost survey or, a partial survey response. Once the survey is lost, it is unlikely that a respondent will answer a second time.  These features may not be available with commercial software.

Data Analysis and Drawing Conclusions

The issues associated with any data analysis in research are receiving an adequate response rate and ease of analysis.  As with any type of questionnaire or survey response, response rates can be a real challenge. Even though electronic surveys can promote access and reach a wider population of interest, unless a survey addresses something of major interest to the respondents, the response rate is likely to be about the same as for other types. Response rates in an electronic environment are affected by several factors. These include technical issues, e-mails deleted deliberately or accidentally or may be undeliverable data may be lost through electronic interruptions, respondents may be unaware there is a problem in submitting the data (for instance, the “submit” button may not work) and other factors we may not have thought about. All of these things will detract from the response rate and should be considered when analyzing the data response. Another thing to consider when reviewing the database is that respondents may hit the “submit” button more than once. This can potentially contaminate the survey and create a bias if not recognized and corrected. Any electronic database needs to be cleaned and adjusted for technical errors and biased inputs. 

For electronic surveys, the data analysis itself may be very simple compared to using a paper product. The software can have an analysis feature that significantly reduces personal compilation time and analysis. For instance, the commercial software we chose had a remote loading feature into an analysis tool that provided filtering capability, median and standard deviation data, and graphical pictures of the data. Hence our time was spent much more efficiently in the analysis phase with the commercial software as opposed to the custom software that had no such feature. In addition, the cut-and-paste capability of the software made it easier to move the information into other graphical software, presentations and report compilations. Therefore the analysis was more accurate and faster to achieve. A point to remember is that once in electronic format, the research report is easier to format and distribute. It may be as easy as posting on a Web page or submitting directly to publications. A drawback of course is that to take advantage of the offered features the researcher needs to be thoroughly trained in the medium or be able to obtain expert assistance. 

Lessons Learned
In deciding to use an electronic survey there are factors to consider in addition to faster response time, faster answers, faster research compilation, and quicker results.  Shannon (2002) states very succinctly that to do an electronic survey you need to keep the design “simple and short.” While this is certainly desirable, it is not always possible and may negate what the researcher is trying to achieve. What is important is making sure that the survey can be clearly understood, that access is as easy as possible, and that instructions are very clear regarding how the survey will be used, how questions are to be answered, and the confidentiality of the data. Whenever possible, allow for a hardcopy reply by fax or e-mail for those respondents who experience difficulty or just don’t like the idea of an electronic survey. When validating the survey content, it may be easier to accomplish this outside the electronic environment. However, someone will need to proof the online version to ensure that it completely reflects a printed version. Always test the online environment to ensure that the data-gathering capability is working, at least in a closed environment. This may not negate unanticipated external technical issues, but it will provide a level of confidence that the instrument can be accessed and data can be gathered by the instrument. As Brink (1998) observed: “One key challenge is to appear non-threatening and objective to the users.” Include, if possible, a save feature and a bookmark feature to support respondent inputs, and be sure to clean the data prior to analysis. In addition, get training on whatever software is chosen to take full advantage of any analysis features that are offered.  

Conclusion
In conclusion, there are a number of issues the researcher has to deal with prior to using a commercial or customized electronic survey package. It should be noted that while some costs are avoided, other costs may be created. There is no postage or printing cost associated with an electronic survey, but development and monitoring cost can be substantial particularly when using a custom software approach. In the case of commercial software, licenses and license limitations have to be considered along with software compatibility issues. Any commercial software will require periodic updating to remain compatible with browsers and other standard software packages. In addition, it may be necessary for the researcher to attend some training prior to using a particular software package, which could prove expensive. This assumes that an infrastructure is in place for the researcher to use and no additional facilities or computer costs will be needed.  In any event, the researcher needs to carefully plan the activity as a process to ensure that the population and the survey are accessible and any technical concerns carefully addressed.  The tables on the next two pages summarize the key questions or issues the researcher should consider.  All the issues identified under “Commercial Software” should be considered for customized software as well.
Planning Phase

	Process Step
	Questions to Ask When Developing or Purchasing Groupware

	
	Commercial Software
	Customized Software Using IT Specialist

	Scoping the Research

	· Can the research be done on line?

· Does the researcher have sufficient online research skills?
	· Can the IT specialist facilitate/aid the research process?

	Process Step
	Commercial Software
	Customized Software Using IT Specialist

	Target Audience
	· Is the population in-house, in a closed community, or will they be accessed via the Internet?

· Is the population comfortable taking a survey online? 

· Can the appropriate population be identified and/or accessed via email?

· Have sufficient numbers been identified to ensure an appropriate sample?

· Does the survey employ common conventions (such as MS Windows) to facilitate participants being able to open and navigate through the survey?
	· What role will the IT specialist play in providing technical assistance to the participants?

· Will the IT specialist need to be available 24/7 as part of the helpdesk process?

· Is there a language barrier?  Are there terms or colloquialisms that will affect the answers?



	Cost
	· What will be the Return on Investment (ROI)?  Can we get our money’s worth?

· Will we have to purchase a license, and will it have to be renewed periodically?

· Is it less expensive in the long run for the researcher to learn the software? 
	· Can we use this software longer if customized?

· What is the cost of IT specialist: short term and long term?

· Can having an IT specialist available allow us to maximize the software usage?

	Developing a Viable Research Plan
	· Can the software accommodate the kind of questions needed for the survey?

· Will 508 restrictions impact the kind of questions; e.g., use of graphs or pictures? 

· Does the software permit natural language answers?

· Is there a limit to the number of questions or the amount of data input?
	· Can the IT specialist assist in customizing the software to fit the number and kind of questions needed?



	Technology
	· Is the technology current?

· Can persons print and fax the survey if necessary?

· Does the survey require plug ins or other special software?
	· Can we adapt/update something we already have?

· Will the IT specialist need training or re-training for out year editions?

	Process
	· Is the process clearly defined so that one can select software that will work with the process?
	· Does the IT specialist understand the process or will there be a learning curve to deal with?

· Can the software be customized to the current process?


Execution Phase
	Process Step
	Questions to Ask When Developing or Purchasing Groupware

	
	Commercial Software
	Customized Software Using IT Specialist

	Gathering Data
	· How will the announcement or directions be posted: in the announcement or in a separate website?

· How will the helpdesk process work?

· How long will the survey be open?

· What is the standard for response to inquiries; how are time differences accounted for?

· Do the undeliverables or declines need to be accounted for?

· Does the software permit bookmarking?
	· What role does the IT specialist have for helpdesk support?


	Process Step
	Commercial Software
	Customized Software Using IT Specialist

	Validation
	· Has the survey already been validated?

· Must the survey be validated on line? 
	(Survey should already be validated)

	Privacy
	· Will the survey need to be password protected?

· Can participants print a copy for their own records?
	· Will the IT specialist have access to confidential information?

	Data Analysis and Drawing Conclusions
	· Can duplications and invalid entries be identified?

· Does the software offer filters for the type of survey/report needed?

· Does the software provide graphic displays of the data?

· Can the data be transferred into conventional files for reporting purposes?

· Will the researcher need training on electronic data analysis?
	· What additional analysis can the IT specialist provide?

· Can the IT specialist facilitate the data analysis process?
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