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Introduction

Reference and instruction librarians work with undergraduate students who are often satisfied with the “good enough” results when searching Google for research assignments. Reasons such as familiarity with Google, ease of access and navigation, convenience, and the use of natural language are mentioned by these student researchers. For our study, we observed how undergraduate students search Google compared to a library database for information on an assigned topic. The information collected will provide our staff with a better understanding of undergraduate search behaviors and possibly modify any pre-conceived notions of the methods and thought processes that undergraduate students use in seeking information. As librarians, we need to understand and address the information-seeking behaviors of those who have grown up with the Internet in order to effectively promote licensed databases to undergraduate students. Our study has provided actual examples of these behaviors and provides a basis for discussion with reference and instruction staff. The findings may also provide a rationale to present to database vendors to develop interfaces that are more familiar and user friendly or “Google-like” in their searching mechanisms.
Literature Review
Brophy and Bowden (498-512) compared the Internet search engine, Google, with library databases and systems in order to assess the relative value, strengths, and weaknesses of the two types of resources. Using a case study approach, the researchers conducted a detailed analysis of  results while using the types of queries likely to be searched by university students. The authors concluded that good coverage requires the use of both Google and databases. They found that Google is superior for coverage and accessibility, while library databases are superior for the quality of results.  Xie (211-219) evaluated library databases and Web search engines by recruiting twenty-one undergraduate students who were asked to complete a pre-test questionnaire regarding their experiences using computers and different types of information retrieval systems. The researchers chose two types of popular topics that were easily searchable in search engines and library databases. The students were asked to search one topic in a library database and in several Web search engines. While participants preferred the ease of use and the intuitive interfaces of the Web search engines, they also appreciated the credible and useful information offered by the library database.
Twait (567-573) interviewed undergraduate students over the course of a school year, gathering qualitative data about the participants’ source selection criteria when working on a research project. Participants primarily considered the content when selecting a source, but also relied on familiarity, using resources they had experience using on previous projects. The author was gratified to find that students were not solely basing their decisions on what was most convenient, but seemed to be seeking evidence to support their arguments. Four metropolitan New York academic institutions were selected for a study conducted by Kibirige and DePalo (11-16) with the main goal of investigating how academic users perceive search engines and library databases as sources of topical information. The results indicated that there is a preference for search engines; however, further analysis of those who use the Internet monthly or weekly indicated a preference for library databases. Daily users of the Internet tended to prefer search engines.
In a usability study conducted at James Madison University Libraries, researchers observed students as they used EBSCO’s basic and visual searches (Fagen 140-150). The study was conducted with groups of undergraduate students in a small conference room with one computer workstation equipped with Morae software. The students were given a pre-test survey to gather information about their research experience and a post-test interview was conducted to review whether their searches in the EBSCO interfaces were satisfactory. The goal was to discover how well each interface supported the intellectual processes of the students in determining a topic, narrowing their topic, and performing subsequent searches on their focused subtopics. The researchers were pleasantly surprised to find that students did review more than the first page of results, even though previous studies suggested otherwise. Students also read the results, clearly identifying their subtopics from reading the abstracts. A worrisome finding was that most students searched phrases instead of using Boolean operators.

Methodology

The population selected for the University of Kansas study included fourteen undergraduate students at the University of Kansas. The students were all employed by the KU Libraries; however, none of them had worked in Reference nor had they received training by library staff in searching databases as part of their positions. Ten of the students were juniors/seniors and four were freshmen/sophomores.  
Observations were conducted by the authors in pairs, observing each student individually. We provided a statement to inform each student about the study and asked for their verbal consent to participate. In our data collection records, we identified each student only by number to protect their identity in the study results. Each student completed a pre-search survey that enabled us to collect demographic information about the students and gauge their prior searching experience. 

We explained to each student that they were being asked to search for information on a topic, using Academic Search Premier (an EBSCO database) and Google. We presented each student with the following scenario:

“Pretend that you have a paper due tomorrow. Your professor has asked you to write a two-page paper on one of the following topics and told you that you can use the database Academic Search Premier or search the Internet using Google.
1. Please research the potential effects of vaccines on autism. OR
2. Please research the effects that the Vietnam War had on popular culture in the U.S.”
We set them up at a computer with Morae software installed. The Morae software recorded their mouse clicks, tracked the Web pages they visited and recorded their verbal comments, while the authors were able to view the searches through a projector image on a large screen behind the student and make observation notes. We were interested in the search terms they used and the strategies they employed, as well as how they considered their results (i.e., did they read the abstracts, did they scroll beyond the first page, how did they determine if results were relevant, what did they do when they retrieved no results?). After each search session was completed, a post-search interview was conducted with the participant to gather additional feedback.
Observations
Academic Search Premier:

Generally, the students were not familiar with Academic Search Premier (ASP) since the KU Libraries had recently subscribed to the resource. Some of the students took the time to review options on the screen, but most selected terms related to one of the two assigned topics and began searching on the basic search screen which is set as the default. Only one student chose the advanced search after starting on the basic screen and actually selected the subject term field as a parameter for his search terms. Six of the students entered natural language statements and did not enter keywords or keyword phrases, e.g. effects of the Vietnam war and popular culture. Although the default is set on ASP to automatically and terms together, half of the students included the Boolean and at some point during their search, but inconsistently. For example, a student started the search with the terms, allegations that vaccines cause autism, then revised the search to vaccines and autism to increase the number of results. Only one student searched phrases within quotation marks. Other techniques that students used to limit the results included: checking the scholarly/peer reviewed box (four students); applying date limits (two students); and marking the full text box (three students).

Eleven students modified their original searches to broaden or narrow results or to try different terms if not satisfied with the results. Six of the students selected subject terms on the left side of the results screen that narrowed the number of citations. It is uncertain if the students were aware that they were focusing the results on a specific aspect of their original search. A few students identified relevant terms in titles and abstracts to focus the search, e.g. adding thimerosal, a mercury preservative, to the autism search.

We were interested in recording how the students scanned the results for relevancy. Twelve students pulled up the full records to peruse the abstracts. Most of the students pulled up the full text article within ASP or clicked on the KU Libraries’ link resolver to identify if the full text was available. Trying to locate the full text through the link resolver screen prompted a number of problems due to unfamiliarity with the feature and some dead end links. Half of the students clicked through to the second page of results (with the first page listing ten records).

Google

In searching Google for information on the same topic, eleven students entered their terms in the initial search box. Three students switched to Google Scholar and were obviously familiar with that format. Two of those students then selected the advanced search. One student using the basic search subsequently selected the advanced search. Students choosing the advanced search used more sophisticated features such as searching for terms in the title of the article, using “with all of words” and selecting subject categories, and “recent articles” since a certain year. As with ASP, the same number of students input natural language statements instead of keywords or keyword phrases. Although Google automatically inserts and between words and phrases, half of the students used the Boolean and at some point during their search, but inconsistently. Four students used quotes to search for phrases but sometimes sporadically, e.g. “Vietnam War” pop culture. 

Interestingly, eleven of the fourteen students directly or indirectly indicated that Web content needs to be reviewed for credibility or have been told by their instructors not to use the open Web for assignments. In reviewing the results, three students were cautious of .com sites. Five students tried to identify more credible domain sites, e.g. URLs ending in .edu or .org. One student stated the need to identify an author’s credentials. The three students who switched to Google Scholar were obviously searching for more trustworthy content.

The students were not overly concerned about the thousands of sites retrieved with their searches. In assessing the results, thirteen students pulled up the Web sites. Only five students clicked on the second or subsequent pages of results. Some of the students searched for additional links on the original site to review. One student found an interesting citation map attached to a medical article that led to other relevant articles. Only one student clicked on KU’s link resolver to retrieve the full text of articles. 
One of the students demonstrated a unique method of intermingling searching techniques between Google and ASP. He began a search in Wikipedia on autism and scrolled down to the references.  He copied pertinent article titles and pasted those titles in ASP to retrieve the abstracts which were reviewed for relevancy. He alternated between Wikipedia and ASP and through this process he identified more specific terms to search that helped to focus the results, e.g. immunization and autism; MMR vaccine and autism.
Post-search Interviews
In the post-search interviews with students, nine out of fourteen students indicated that they preferred Google over the library database (ASP). Most of the students were aware of the benefits of searching an academic database to lead to reliable information. Even though ten out of the fourteen said they found the results to be more relevant to the topic in ASP, they indicated that they would still use Google first when doing research in the future. Several commented that they liked Google because it was familiar to them and was “easier to find things”. Interestingly, some students said that they deliberately used Google first as a resource discovery tool when they had not yet settled on a particular topic. Once a topic was selected, then they would go to the library database to find more scholarly information to confirm what they had found in Google. When asked to compare the interfaces of the two search engines, most preferred the simplicity of the Google search box and thought that ASP was too complicated and confusing. They did not fully understand all the various searching options presented to them in the ASP interface. One student commented that Google was too “random” - which could be perceived as negative (too many results that were not relevant) and/or positive (the results could lead in a direction not previously considered).
While there was a clear preference expressed for using Google, it was evident that this sampling of students was aware that information found in the library database was more reliable and came from scholarly, peer-reviewed sources. They also knew that they should not limit their search for information to Google alone, but should use several resources to comprehensively research their topic. The survey instrument and a full summary of the responses from the fourteen students are deposited in the University of Kansas institutional repository and can be found at http://hdl.handle.net/1808/3869 .

Conclusions

One of the most surprising outcomes, in the authors’ perspective, was that the students participating in our study were cognizant of the fact that researchers need to verify or confirm information found in Google. They were definitely aware that they should search for information in scholarly resources as well. Over the course of our observations, we were reminded that today’s undergraduates have grown up with the Internet and were, in effect, “born with a mouse in their hands.” They can appear technologically sophisticated in navigating the computer, but most individuals in this study group were unskilled in developing initially effective search strategies or using advanced searching techniques, either in Google or in the library database. Generally, the students seemed to enjoy this experience and were interested in our research and the resulting product. Some also stated that participating in the study had been a learning experience for them – one student was unfamiliar with the database ASP, was impressed with it, and said he would use it in future research.
We have determined that this study should be further expanded to observe a larger sample of undergraduate students. We would select a more diverse study group (i.e., non-library student workers) with equal representation from freshman, sophomore, junior, and senior years. The methodology would be modified to give students more time to do the searches and review results for relevancy. This would allow them to analyze their results more carefully to determine if they would actually use them in their research, and then revise search strategies if needed.
Our study has certainly provided us with a new understanding of the thought processes, skills, and experiences that undergraduate students utilize in information-seeking. The insights into searching behavior that we have gained through our observations will be shared with the reference and instruction staff at the University of Kansas and with the student participants.
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