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Abstract 

 
 
Librarians initiated and led a multi-disciplinary, real-world learning experience for 
graphic design students in collaboration with a member of the university’s teaching 
faculty and a corporate library database vendor (client). The faculty member and 
librarians guided students in conducting usability studies of the client’s databases, 
analyzing the results, producing clickable prototypes and recommendations, and a 
formal presentation for the client’s representative. In this collaborative user experience 
project, the authors and the students tested the client’s interest in the feasibility of 
consolidating multiple database interfaces into one replicable search path for K-12 and 
university environments. Through this project librarians served as leaders in creating an 
innovative corporate/academic partnership in which university students applied their 
theoretical knowledge in corporate world situations. Collaborations like this provide 
models for ways to increase librarians’ engagement with faculty and students and for 
the creation of instructional scenarios that allow students to apply disciplinary 
knowledge and information literacy skills to workplace problems. 
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Should librarians advocate the use of Google or proprietary databases as research 
starting points? Should they provide users with minimalist or dense aesthetic search 
interfaces? These and related questions have been debated by librarians and database 
vendors since the advent of computer-mediated information retrieval. If libraries are 
defined by the access they provide to information, including browsing, searching, 
selecting, assessing, and evaluating information, it is critical that the information 
retrieval processes be as easy and satisfying as possible for the end user (Ruger, 
2009).  
 
However, not all stakeholders agree upon what constitutes intuitive search interfaces or 
successful search results. Academic user interface preferences may range from a 
simple search box to advanced search pages with complex search features. For a  
ten-page research paper, search success may be defined as the first ten citations in a 
results list from a natural-language search or as citations that specifically address the 
user’s research question. Given the wide breadth of user preferences, recent research 
confirms that users perceive library databases as challenging compared to major search 
engines (Callicott and Vaughn, 2014). The authors of this article suggest that a  
multi-disciplinary approach involving all stakeholders including end users, librarians, 
instructional and visual designers, and database vendors is needed if libraries are to 
remain competitive and relevant in providing access to information.  
 
The authors took advantage of a unique opportunity to collaborate with their institution’s 
graphic design faculty and students, and a library database vendor (client) to create a 
multi-disciplinary real-world student learning experience in user interface evaluation and 
design. Over the course of this semester-long project, the authors of this article, the 
faculty member, and the client worked with six graphic design students from a 
university-supported student-run design lab in information interface and retrieval user 
studies. Students in the design lab receive three hours’ worth of credit and a 
professional learning experience by working with on and off campus clients on  
real-world jobs, such as designing posters, logos, and websites. Librarians mentored 
the design lab students in developing and conducting usability tests of the client’s 
selected K-12 and university library databases. Students then compiled their formal 
recommendations on the basis of their knowledge of graphic design and library 
research skills, their usability testing analysis, and the client’s needs. In addition to 
meeting the faculty member’s pedagogical goals, the authors sought to explore and 
model creative research collaborations on and off campus that inform learners, the 
corporate sector, and the library profession about information-seeking behaviors and 
experiences. 
 

Literature Review 
 

Faculty Collaboration  
 
The researcher’s 21st century ability to conduct research outside and independent of the 
traditional library challenges the future role of the academic library and of librarians as 
mediators in accessing resources. In the late 19th century, Samuel S. Green (1876) 
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provided evidence that library users needed assistance accessing information and 
argued that librarians should change their role from solely providing collections to 
initiating information mediation services for patrons. Since the advent of the Internet and 
World Wide Web in the early 1990s, information access points generated by library and 
non-library sources have become available anywhere and anytime, circumventing 
traditional library-based paths to information. Scott Bennett (2009), Yale University 
librarian emeritus and consultant, stressed the necessity of a paradigm shift in libraries 
from information repositories to learning enterprises if they are to stay relevant in the 
21st century. 
 
Because student research typically originates from faculty assignments, the library 
depends on faculty to refer students to and advocate the use of the library for 
information retrieval. Therefore, it is critical that librarians seek cooperation with faculty 
(Miller, 2014). Collaboration with faculty is essential for librarians to be part of the 
learning enterprise and for faculty and students to trust and use the library, whether it is 
the physical or virtual place. Not only is “faculty/librarian collaboration vital for librarians 
to remain integral to the academy” (Belzowski, Ludwig, and Miller, 2013, p. 3), but 
librarians can no longer solely rely on their stakeholders’ belief in their importance; they 
must demonstrate their value (Oakleaf, 2010). If students are no longer coming to the 
library, it is imperative for the library to go to them, and a primary path is through faculty 
interaction and collaboration. Libraries cannot exist in a vacuum; they must cooperate 
with entities other than themselves in order to serve those who need them. It is 
incumbent upon librarians to prove their value by delivering services that are meaningful 
to their 21st century colleagues and researchers. 
 
Database Use 

In 2010, OCLC (Online Computer Library Center, Inc.) found that 0%–1% of the 
surveyed general population began their research at a library’s website; virtually all 
research began with search engines (De Rosa et al., 2011). In 2012, the Pew Internet 
Project survey of how teenagers do research found that “the internet has changed the 
very meaning of research” (Purcell et al., 2012, p. 3). In surveying teachers, Pew found 
that student research meant “Googling”; 94% of the teachers surveyed reported their 
students were “very likely” to use Google or other online search engines in a typical 
research assignment. Other responses, in descending order, were Wikipedia or other 
online encyclopedia (75%); YouTube or other social media sites (52%); their peers 
(42%); Spark Notes, Cliff Notes, or other study guides (41%); news sites of major news 
organizations (25%); print or electronic textbooks (18%); and online databases such as 
EBSCO, JSTOR, or Grolier (17%) (Purcell et al., 2012). These studies and anecdotal 
evidence suggest that students come to higher education with a Google-developed 
sense of knowing how to search (Ponsford and vanDuinkerken, 2007, p.161) and 
therefore expect the simplicity and instant gratification of Google-like search engines 
when using a library’s databases and discovery tools (Vaughan, 2012, p. 34).  
 
Library database vendors and libraries have responded to the call for a Google-like 
search experience by developing discovery tools that aggregate a wide range of 
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databases and catalogs into one searchable index. Fagan, Mandernach, Nelson, Paulo, 
and Saunders (2012) provided a thorough literature review of discovery tools that create 
a one-stop, Google-like research experience. Pinkas et al. (2014) offered a 
comprehensive list of discovery tools to consider when comparing competing products. 
However, discovery tool expert Andrew Asher succinctly summed up the Google versus 
library database debate in The Chronicle of Higher Education: “I kind of hate to say it, 
since I am a librarian. We pay a lot of money for discovery tools. And then I go off and 
just use Google Scholar” (Parry, 2014, p. 18). Library database producers and libraries 
have their work cut out for them if they intend to stay competitive with Google and 
Google Scholar for the student research market. 
 
Discovery Tools and Usability  

In the simple versus advanced search interface debate, Gross and Sheridan’s (2011) 
usability study of Summon, Serial Solutions’ discovery tool, identified a single search 
box as the preferred method for students to access research. Further defined, a 
discovery tool provides a unified search interface that integrates a library’s catalog and 
cooperating databases into one searchable index. Johnson’s (2013) usability study of 
Encore, Innovative Interfaces’ discovery product, also confirmed user preference for a 
“one box solution” instead of a tabbed layout on a library’s main page. Usability studies 
by Fagan et al. (2012) and Williams and Foster (2011) reported positive user 
satisfaction with EBSCO’s discovery tool. In both studies, participants found the 
discovery tool easy to navigate, use, and find relevant results. In addition, both studies 
reported participants’ frequent use of limiters and refinements. In Williams and Foster’s 
(2011) usability study, the participants chose pre-search limiters more often than post-
search facets. A limitation in this study was that the participants were asked to start their 
usability tasks on a search page with facets. Fagan et al. (2012) also found that users 
were willing to use multiple interface options and limit their searches up-front even 
though they preferred a single search.  
 
The authors’ questions about design and information retrieval took them back to Kent, 
Berry, Leuhrs, and Perry’s (1955) work on precision and recall in information retrieval 
environments. These researchers were the first to propose recall and pertinency (later 
renamed as precision) as primary factors in the evaluation of database performance. 
Shackle (2014) adeptly defined recall as retrieving what you need and precision as 
retrieving all you need, positing that a high precision search finds few items (low recall) 
where most, if not all, will be exactly what is needed and a high recall search finds many 
items where some will be exactly what is needed while the rest will contain only part of 
what is needed (low precision). In his comparison of the effectiveness of Google 
Scholar and eight traditional library databases, determined by recall and precision, 
Walters (2011) determined that advanced searching was not superior to simple 
searching, that simple searches could yield results that have consistently higher recall 
and precision than expert searches, and that the three primary goals of searchers were 
to identify relevant documents on a particular subject, to find or verify bibliographic 
information, and to gain access to full-text documents. Therefore, a simple versus 
advanced search interface design does not necessarily impact search retrieval results. 
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As librarians compare discovery tools and information retrieval options for users, they 
need to consider the information-seeking goals of their users, prior and current user 
search knowledge, and what users are willing and unwilling to do when conducting 
research. If librarians want users to continue to use proprietary databases, the library 
experience needs to be grounded in users’ prior research experience and their 
preference for interface design and high precision or recall search results. 
 
Usability Studies as Pedagogical Tool 
 
Several articles have been written about the pedagogical value of integrating usability 
studies into various disciplinary courses and their practical implications for students. 
First and foremost, Jameson (2013) found that students increased their sense of 
audience awareness by observing and employing metacognition skills while developing 
and conducting user studies. In another study, students working within the predefined 
parameters of a corporate client’s brand learned how to find a delicate balance between 
their two primary audiences: their client and the target users (Fraher and Martinson, 
2011). Secondly, students are involved in experiential, active learning by making 
evidence-based decisions and improvements. As Jameson (2013) argued about 
including usability projects in business curriculum, “usability projects, which constitute 
one form of active learning, motivate students by inviting them to see for themselves 
how easy or difficult it is to read, navigate, comprehend, . . .” (p. 401). Finally, students 
are able to transfer the knowledge and skills gained in usability testing experience to 
their future professional careers. In the current study, graphic design students were able 
to practice redesigning commercial databases to support Fraher and Martinson’s (2011) 
claim that the process of redesigning an existing artifact is of significant value to 
undergraduate graphic design education, as the major part of future students’ 
professional careers will be spent on redesign of existing sites. 
 
Aesthetics 
 
Recent research in human-computer interaction focuses on a more holistic approach to 
the user experience, which includes both emotions and visual aesthetics (Moshagen 
and Thielsch, 2010). As further stated by Katz (2010), one of the many ways to enhance 
user experience is to emphasize aesthetics. Derived from a Greek origin, the term 
aesthetics means sense perception (Deng and Poole, 2012). As Deng and Poole (2012) 
stated, “studies of web aesthetics deal with sensory information provided by the 
website’s environment and how it influences web users, e.g., their attitudes, 
preferences, satisfaction” (p. 421). Some studies of Web aesthetics have introduced 
various evaluation components to assess visual aesthetics. For instance, Moshagen 
and Thielsch (2010) proposed a measure of perceived visual aesthetics of websites, the 
Visual Aesthetics of Website Inventory (VisAWI). Other studies have explored 
correlations between usability and aesthetics. For instance, Katz (2010) found 
significant relationships between perceived aesthetics and perceptions of usability prior 
to the actual use of the system and none after use. Wang, Hong, and Lou (2010) 
examined the joint influence of Web aesthetics and usability on online shoppers’ 
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behavior. Their findings reinforced the dominant role of Web usability, which allows 
shoppers to complete a purchasing task free from anxiety and difficulty. However, the 
study’s results also confirmed a supportive aspect of Web aesthetics, which helps 
shoppers explore the online environment in a positive and detailed way. Wang, Hong 
and Lou’s (2010) conclusion about the importance of evaluating Web design using a 
two-dimensional usability-aesthetics framework shaped the development of the authors’ 
user study. It resulted in the authors analyzing the effectiveness and efficiency of the 
client databases’ usability in conjunction with their visual aesthetics.  
 

Methodology 
 

The primary end product of this collaborative study was a redesign prototype with 
recommendations for the client’s K-12 library databases and discovery tool. The authors 
chose user testing, defined by Nielsen (2012) as an effective method for ascertaining 
changes that need to be made to improve usefulness. Nielsen’s user testing (2012) 
includes gathering representative users, asking them to perform typical tasks with the 
current design, and observing what they do, where they succeed, and where they have 
difficulties with the interface. As with all aspects of this project, the main goal was to 
teach graphic design students how to develop and conduct usability tests. 
 
To ensure that the students, faculty, and librarians conducting the study agreed on the 
goals of the study, the following operational definitions were established. The interfaces 
would be tested for usability, defined by Nielsen (2012) as “a quality attribute that 
assesses how easy user interfaces are to use” (para. 1). Nielsen identifies five qualities 
that culminate in full usability; the authors chose to focus on two – efficiency, how 
quickly users can perform tasks with a minimum number of clicks; and user satisfaction, 
how pleasant it is to use the design (para. 1). In addition, the authors tested for 
navigability, defined by Topaloglu, Gumussoy, Bayraktaroglu, and Calisir’s (2013) as 
the easiest and most efficient path to the desired results through images, links, pages, 
and menus. In addition to exploring efficiency, user satisfaction, and navigation as the 
three primary components of usability for the purpose of this study, the group also 
investigated main components of the databases’ utility, which refers to the design's 
functionality according to Nielsen (2012). Both Nielsen (2012) and Topaloglu et al. 
(2013) confirm that functionality is interconnected with usability and affects user 
satisfaction with the interface. Finally, the databases would be tested on their visual 
aesthetics, defined as the “appreciation of formal, expressive, or symbolic qualities of a 
product or environment that provide non-instrumental benefits that result in pleasure or 
satisfaction (Fiore, 2010, p. 4). Thus, by adopting a two-dimensional framework, which 
included usability and visual aesthetics, to evaluate the client’s databases, this study 
investigated the relationship between visual aesthetics and user preferences.  
 
In addition to observing users’ searching behavior in terms of efficiency, navigation, 
user satisfaction, functionality, and visual aesthetics, the authors were compelled to 
explore how choosing to search or browse as the first step would impact the 
successfulness of the search experience and how Nielsen’s (1997) proposition about 
search or link-dominant user behaviors factored in the overall user searching 
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experience. According to Nielsen (1997), “half of all users are search dominant” and will 
usually go to a search box on a website, “about a fifth of the users are link dominant” 
and exhibit browsing behavior and click on links on the home page of the website, and 
“the rest exhibit mixed behavior” (para. 2). The concepts identified above were tested by 
relevant age group populations following Nielsen’s recommendation (2012) that a 
minimum of five participants is enough to reveal the main usability problems of a certain 
design. 
 
Participants  
 
Seventeen participants from grade levels 3-5, 7-8, and 10-12 were recruited from local 
K-12 schools to test the client’s elementary, middle, and high school library databases. 
In addition, six university students with different levels of experience and from a variety 
of majors were recruited to participate in testing the client’s discovery tool. Three of the 
university participants were freshmen and the rest were seniors; majors included 
sciences, social sciences, business, and education. Figure 1 illustrates the number of 
participants at each educational level. 
 

 

Figure 1. Educational level of participants. 

 

Task Formulation 

Development of the task questions and usability scripts was a collaborative effort 
between the client, faculty, graphic design students, and librarians. The faculty member 
and librarians led the students in interviewing the client. The students were assigned to 
determine the client products’ end user goals, to develop specific questions the client 
wanted answered from the usability studies, and to present final recommendations. 
Librarians guided the students in developing library database questions, processes, and 
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tasks by teaching them how to think like an actual user, be it a K-12 or university 
student, who had an immediate information need to complete a potential class project. 
The faculty member led the students in developing visual aesthetic questions and 
related usability tasks to apply their disciplinary classroom knowledge to practice. 
 
Based on Nielsen’s (2012) recommendation of five minimum participants for usability 
studies, the study collaborators determined that there would be a total of 20 to 27 
participants for the four database products, with 5 to 7 participants per database. To 
increase the validity and reliability of the results, the collaborators developed similar 
questions for all age groups. This task was challenging. Although the databases had 
different age-appropriate data sets behind their interfaces, it was determined that each 
task/question set could be almost identical. All of the usability scripts sought to answer 
the following questions:  
 

 Could students follow the client’s intended path to find the requested 
information? Three to four tasks were tested. 

 Could students use the database’s functions to manipulate the data they found? 
Three to four functions were tested. 

 Did students find the site aesthetically appealing? Five questions regarding 
aesthetics were asked. 

 
Tasks and questions were repeated for the clickable prototype of the client’s K-12 
database interfaces.  
 

Procedures 

The usability testing of both K-12 and university participants followed an institutional 
review board-approved protocol and took place in a local K-12 school system and a 
university library setting. McMullen’s (2001) article, “Usability Testing in a Library Web 
Site Redesign Project,” served as a guide for developing and conducting the usability 
studies. Participants were asked to complete scripted tasks on a laptop or a computer 
while using the age level-appropriate database interface. Figures 2, 3 and 4 depict 
screenshots of the client’s K-12 library databases. 
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Figure 2. Client library research database for elementary school students. 
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Figure 3. Client library research database for middle school students. 
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Figure 4. Client library research database for high school students. 
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Echo360 recording software was used to capture participants’ voices and facial 
expressions as well as the actual search experience, allowing the authors to record the 
path to the search results and the number of mouse clicks to get there. The usability 
sessions ran for approximately 20-30 minutes each. The librarians and the graphic 
design students moderated tasks and acted as primary observers. Prior to the scripted 
tasks, the participants answered a few questions about their educational levels and 
online searching behavior. Participants were asked to use “think-aloud” techniques as 
they attempted each task. 
 
To test Nielsen’s (1997) proposition about search or link-dominant user behaviors, the 
K-12 participants were first asked a generic question about finding information on a 
specific subject in order to observe their preference for searching or browsing. The next 
tasks the K-12 participants performed were to find encyclopedia articles, magazine 
articles, and images. The K-12 participants also tested the database functional features 
for sharing, saving, and citing results. 
 
Similar to the K-12 participants, the university participants were presented with 
scenario-based tasks and asked to use the think-aloud protocol to find peer-reviewed 
journal articles, magazine articles, and books in the client’s discovery tool. They also 
tested the tool’s functional features for using folders, sharing, and citing search results. 
See Appendices A and B for detailed usability tasks for both K-12 and university 
participants. 
 
In order to meet the client’s redesign request for its K-12 databases, questions 
regarding user aesthetic preferences were included (see Appendix A). The graphic 
design students created a prototype/wireframe, a skeletal model of a website, to 
contrast and compare with the client’s databases in order to determine the participants’ 
color, visual, and search and browse element preferences. The K-12 participants were 
then asked to rate their perceptions of the colors and arrangement of the client’s 
databases, as well as the graphic design students’ proposed prototype, on a five-point 
Likert scale.  
 
Measures 
 
The librarians and graphic design students measured the navigability of the client 
databases’ intended paths and whether the participants followed it. Librarians tested 
and identified the intended path to define the most efficient way for a user to find 
answers to his/her research question. The recording software and think-aloud protocols 
allowed the graphic design students to observe and evaluate the participants’ actual 
navigation behavior. To measure the efficiency of the client’s databases, the authors 
also determined the minimum number of mouse clicks for the intended path and 
established the possible mouse click range so that they could assess how many mouse 
clicks the participants took to achieve the task results. To evaluate the participants’ 
satisfaction with and their aesthetic preferences for the client’s and graphic design 
students’ clickable prototype search interfaces, the graphic design faculty member and 
students generated the five-point Likert scale questions.  
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Results 

A total of 23 students participated in the usability study. All participants attempted, but 
did not complete, all of the tasks. Some participants chose to skip a task when asked to 
complete it. In addition, some tasks were not possible for every database. For example, 
citation maker features were available only in the high school and university databases. 
Therefore, the majority of the study’s results are provided as percentages.  
 
Navigation 
 
All students were asked to find general information, books, magazine articles, and 
images on a particular topic. Seventy-one percent of all participants were able to follow 
the client’s intended path when asked to find general information about a topic. When 
asked to find specific kinds of resources about a topic, 44% of participants found 
encyclopedias, 41% located images, and 60% found magazine articles following the 
intended path. Failure to follow the intended path was often due to selecting facets 
represented by graphic images, initiating a less efficient if not erroneous path. For 
example, when asked to find information about a planet, instead of selecting the space 
exploration image, students chose the geography image, which led to global instead of 
outer space subject areas. 
 
Efficiency 
 
When asked to find general information about a topic, 76% of all participants navigated 
to the results within the minimum designated mouse click range. When asked to find 
specific types of information sources, 63% located encyclopedias, 53% located images, 
and 70% arrived at the magazine articles results within the minimum mouse click range.  
 
Keyword Search vs. Browse/Facets 
 
Eighteen percent of all participants chose to use the search box rather than the browse 
options to find general information about a topic. Furthermore, the search box option 
was chosen by 25% of participants for locating encyclopedias, 18% for locating images, 
and 35% for finding magazine articles. Although participants preferred using a 
browse/faceted approach rather than a search box approach, their success in following 
the intended path was different. For the total of all finding tasks, only 51% of the 
participants using browse/faceted searches chose the intended path in comparison to 
65% of the participants who initially used the search box. In terms of the acceptable 
mouse click range, there is a 1% difference between the participants who chose to 
browse/facet and those who searched. To sum up, the success rate for following the 
intended search path within the acceptable mouse click range was 49% for initial 
browsing and 53% for searching first. Table 1 summarizes the total participant 
responses for all finding tasks. Figure 5 summarizes participant responses for each 
finding task. 
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Table 1. Participant success rates for all finding tasks. 

  

Browse 
(n=53) 

Search 
(n=17) 

Number within mouse click range 35 11 

Percent within mouse click range 66% 65% 

Number following intended path 27 11 

Percent following intended path 51% 65% 

Number both following intended path 
and within mouse click range 

26 9 

Percent both following intended path 
and within mouse click range 

49% 53% 

 

 

 

Figure 5. Comparison summary of participant responses for all finding tasks. 
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Functionality 
 
The high school and university participants tested the following database features to 
measure functionality options: accessing the full text of an article, sharing the article 
(email, permalink, etc.) with someone else, adding it to a folder for later use, and citing 
the item. All students could successfully access the full text of articles. The majority of 
the students (94%) used the title hyperlink rather than the PDF icon to access full text. 
This led to confusion when students expected to get full text, but were led to the full 
citation record instead and then had to click on the PDF icon for the full text. Forty-five 
percent of the participants were able to identify the email feature to share articles.  
 
However, 55% of the participants suggested other actions, such as copying and pasting 
the information to another software application, providing the link copied from the 
address bar (not a permalink), or actually showing the screen to someone instead of 
using the intended database sharing features. For the placing of an article into a folder 
for later use feature, 58% of the high school and university participants understood what 
this function was, how it worked, and how it would be useful to them. Fifty percent knew 
how to access the citation maker feature. Of all of the databases’ tested functions, the 
only function that students could uniformly and successfully use was clicking on the 
article title to access full text. All other features had 45%–50% success rates. To 
summarize, for three out of the four databases’ major functions, only approximately 50% 
(one in two of the participants) were able to access and use them (see Figure 6). 
 

 
Figure 6. High school and university participant success rates for functional features. 
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User Preferences and Aesthetics 
 
The K-12 participants were asked to rate selected basic visual attributes for the client’s 
database and the graphic design students’ wireframe/prototype. Since the dominant 
feature of the client’s interface was images, the participants were asked to rate their 
preferences on a five-point Likert scale where 1 was the lowest and 5 was the greatest 
likability. Eighty-two percent of the students strongly liked the client’s images on the 
home page, rating them 4 or 5 on the Likert scale. When asked about their perceptions 
of the colors of the wireframe, 81% of the participants rated the home page colors as 4 
or 5 on the Likert scale whereas only 38% gave similar ratings for the colors on the 
search results page of the wireframe. When participants were asked to rate their overall 
searching experiences with the client’s database and the wireframe separately, 82% 
gave a 4 or 5 rating for the database and 71% gave a 4 or 5 for the wireframe on the 
scale where 1 was confusing and 5 was very clear. Figure 7 summarizes all the ratings 
for the wireframe in terms of colors, visual arrangement, and the overall experience. 
 
 
 

 

Figure 7. K-12 participant responses for wireframe aesthetics on a Likert scale. 
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Discussion 

Analysis of the usability testing results led to several conclusions about the client 
databases which became the basis for the graphic design students’ redesigned 
prototype, recommendations, and presentation to the client. First, browse vs. keyword 
searching greatly impacts navigation and location of relevant search results. The 
usability test results indicated that the user’s initial choice to search by keyword or 
browsing made a difference as to whether he/she could follow the intended path for a 
successful search. For users who followed the intended path, there was little difference 
in the success rate of staying within the acceptable mouse click range. For example, 
participants who followed an alternate path for finding images, which should have been 
found in two and three mouse clicks, went up to as many as 15 clicks in attempting to 
find correct answers. The likelihood of the user following a less efficient search path 
was higher if he/she started with a browsing search. Therefore, the graphic design 
students built a keyword search box as the primary initial search feature on their revised 
clickable prototype. 
 
Second, only 50% of participants used functional features offered in databases. Users 
did not use the features because they were not intuitive; therefore, functional features 
such as saving and citing search results need to be improved to increase usability. For 
instance, making an analogy with Amazon’s wish list and shopping cart to save the 
search results could increase the folder use by students and save them time in the long 
run. The graphic design students researched commercial database functionalities to 
build features that users might be more familiar with. Further and larger user studies 
need to be conducted to determine which functional features are easy-to-use and 
intuitive; otherwise, they may serve as distractions. 
 
Finally, any visual design should be driven by the user data and comments. When 
looking at the initial prototype design (as is shown in Figures 8 and 9), 80%-90% of 
participants stated that blue was their favorite color and that they preferred the use of 
bold colors. The contrast between colors drew their attention and allowed them to read 
the text. They were drawn to the wireframe/prototype interface by images, simplicity, 
and bold and clear organization.  
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Figure 8. Home page of the initial prototype. 

 

Figure 9. Search results page of initial prototype. 
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The participants’ overall preference for the client’s visual arrangement over the graphic 
design students’ initial prototype informed the students’ redesign of the clickable 
prototype to combine images and bold colors with a clear visual arrangement. As the 
graphic design faculty member noted, researchers want a clear, attractive, efficient, and 
replicable search path. Open-ended questions with qualitative data are critical in 
learning about users’ visual preferences. Such statements yielded more valuable data 
for visual design elements, and prompted a compelling redesigned prototype.  
 
Based on the usability testing findings of the navigation, efficiency, and user 
preferences, the graphic design students revised their wireframe, as is shown in Figures 
10 and 11. The final prototype reflected the following usability and visual preferences. 
Because of the high search failure rate when participants began their search by 
browsing, the graphic design students designed the initial page with one search box as 
the only search feature, minimal but critical facet options, and a visual decorative image 
to draw users to the search box. The search would yield high-recall results with the 
opportunity to facet more on the results page for higher precision. The participants’ high 
error rate using images as functional browse elements led the students to add 
decorative rather than functional imagery on the initial search page. The text-based 
facet options were streamlined and clearly labeled in a bright bold font to allow the user 
to narrow the search without hesitation. On the search results page, color was used to 
contrast between search results and facet options to draw the user’s eyes to narrowing 
options. Specific images were used to categorize information source types. Based on 
commercial websites and participant input, help prompts (e.g., Did you mean...?, 
Related searches…) were added to guide the user to relevant information.   

 
  Figure 10. Home page of the redesigned prototype. 
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Figure 11. Search results page of the redesigned prototype. 

 
At the end of the semester, the design students presented their redesigned clickable 
prototype to the client as the culmination of their work. Based on functional and visual 
commonalities found throughout the usability study and at the client’s suggestion, the 
students presented their design for a single search interface that could meet the visual 
preferences and functional needs of all users. Theoretically, users would be able to use 
one appealing and functional interface (following a Google-like model) throughout their 
education, with librarians selecting age-appropriate datasets. 
 

Conclusion 

As stated earlier, the primary end product of the collaborative study was a redesign of 
the client’s K-12 library databases and discovery tool. However, the overarching goal of 
this multi-disciplinary collaborative project was pedagogical in nature. The semester-
long project immersed graphic design students in a real-world learning experience in 
user studies, information retrieval and literacy, and graphic redesign. By the end of the 
semester, the students developed a foundational understanding of the importance and 
measurement of both usability and visual aesthetics for interface design. Through  
in-class and online interactions with the students, the librarians witnessed students  
tackling challenges and exploring new concepts that broadened their disciplinary 
perspective and made them look at design through the lens of basic library science 
information retrieval principles and user studies. The faculty member confirmed that 
adding the real-world element of working for a global commercial client dramatically 
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increased the students’ engagement in the project and required them to look at the 
problem set through a business lens as well.  
 
The study’s findings were satisfactory and informative for the intended corporate 
audience. Quantifying the participants' responses greatly informed the graphic design 
students about user behaviors for their task of creating a more intuitive clickable 
prototype. Because the primary purpose of the collaborative project was to teach 
students how to conduct usability studies and interpret data rather than conduct a 
scientific exploration of user search behavior, the value of statistically significant results 
for a larger audience is limited. Further library-led usability studies of vendors’ products 
with the sole purpose of observing how students navigate and feel about visual 
aesthetics of databases would provide both librarians and vendors with a deeper insight 
into users’ information-seeking behaviors. However, the classroom initiative and the 
scientific methods the librarians relied on in formulating the studies can serve as a 
model for other librarians seeking to develop collaborative initiatives to improve their 
library’s online interfaces.  
 
Similar to teaching faculty members who share semester-long learning experiences with 
students, the librarians observed that the students’ knowledge and skills grew 
throughout the semester. Anecdotal evidence from student conversations with the 
faculty member, librarians, and client representative indicated that the students believed 
the collaborative experience added substantive value to their undergraduate graphic 
design education. Their clickable prototypes served as a test of their learning. The 
faculty member and client’s comments and feedback on the students’ work proved that 
the students had excelled at the learning outcomes set forth by the librarians and faculty 
member. Moreover, two graduating students shared that this practical application of 
their disciplinary knowledge prepared them well for the future workplace in ways unlike 
the traditional classroom experience.  
 
In the article, “The Lone Ranger Is Dead: Success Today Demands Collaboration,” 
Wilson (2000) encourages librarians to lead the way, stating that “the library is the 
intellectual crossroads of the community—a house of stories preserving our memory 
and fostering communication and collaboration. Librarians can lead collaborations that 
will keep that community alive and vibrant” (p. 698). The authors of this article 
embraced initiating and leading a collaborative, multi-disciplinary semester-long project 
with students, faculty, and a corporate client. The project required the authors to 
coordinate with multiple stakeholders (especially when scheduling the usability studies 
with the K-12 participants and the graphic design students), develop the semester’s 
curriculum, and readjust their library responsibilities to make time for the project. The 
risk was worth it. The graphic design students and the faculty member were impressed 
that the authors could bring a global corporate client to campus. The graphic design 
students and faculty member learned key elements of information retrieval that need to 
be addressed in an Internet-driven commerce world. They became better acquainted 
with the interface design needs of commercial information providers and they became 
much better researchers. The faculty member gained trust in librarians as true 
collaborators and learned about creative and productive ways to incorporate information 
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literacy into a disciplinary curriculum. The students learned to value librarians as 
instructors who are integral to their learning process. In the 21st century academy, 
initiating and leading meaningful collaborations outside the library not only informs 
librarians about their services from the user’s point of view, but demonstrates their value 
beyond the library’s walls.  
 

Note from authors: Special thanks to Longwood University Graphic Design Lab students 
for sharing and allowing us to use the screenshots of their prototypes.   
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Appendix A 

K-12 SCRIPT 

 

Pre-Test Questions 

 

1. What grade are you in? 

2. How old are you? 

3. What's your favorite color? 

4. How often would you say you use the internet?  

5. Do you have internet at home? 

6. Do you use the internet mostly for school or for fun? 

7. What are a few of your favorite websites? 

 

Usability Testing Questions 

1. Where would you go first to find information on_________________? 

 

2. Please find encyclopedia articles on _______________. 

 

3. If you wanted to read one encyclopedia article, what would you do? 

 

4. Imagine that you want to share this encyclopedia article with a friend later, please 

show me what you would do. 

 

5. Please find a picture of _______________________. 

 

6. Please find a magazine article about _____________________.  

 

7. For middle and high school students: On the results page of the magazine 

articles, on the right hand side, there is a folder icon that says ‘Add’. How do you 

think this icon would help you? 

 

8. For high school students only:  If you wanted to cite this article in MLA citation 

style, how would you go about doing so? 
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Visual Aesthetics Questions 

 

1. What do you think of the colors on the homepage? 
 

2. What do you think about the way the website looks? 
 

3. How do you feel about images?  
On the scale from 1 to 5, whereas one is hate and five is love, how would you 

rate the images/pictures? Why did you pick this number? 

 

 <1-----2-----3-----4-----5> 

 

4. Would you use these images to find information about X? 
Why and how? 

 

5. What do you think about your searching experience today? 
On the scale from 1 to 5, whereas one is confusing and five is very clear, how 

would you rate your experience? Explain. 

 

 <1-----2-----3-----4-----5> 

 

6. Do you have any questions for us? 
 

 

Wireframe/Prototype Questions 

 

Visual Questions 

 

1. What do you think about the Search page? That is the page with the clouds. Why do 
you think this? 
 

2. What do you think of the colors? 
 

3. On a scale of 1 to 5, one being unhelpful and five being helpful, how would you rate 
the colors? 

  Why did you pick this number? 

  

   <1-----2-----3-----4-----5> 

 

4. What do you think about the visual arrangement of the page? 
 

5. On a scale of 1 to 5, one being unhelpful and five being helpful, how would you rate 
the page arrangement? 
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Why did you pick this number? 

  

   <1-----2-----3-----4-----5> 

 

You are seeking information on _____________. You may use results from 

encyclopedias, news, and magazines.  

 

1. What do you think about the Results page?  
 

2. What do you think of the colors? 
 

3. On a scale of 1 to 5, one being unhelpful and five being helpful, how would you rate 
the colors? 

  Why did you pick this number? 

  

   <1-----2-----3-----4-----5> 

 

4. What do you think about the visual arrangement of the page? 
 

5. On a scale of 1 to 5, one being unhelpful and five being helpful, how would you rate 
the page arrangement? 

Why did you pick this number? 

  

   <1-----2-----3-----4-----5> 

 

6. What do you think about the “you might also like” results? Why? 
 

7. On the scale of 1 to 5, one being confusing and five being clear, how would you rate 
your experience with the pages? 

 

 <1-----2-----3-----4-----5> 

 

8. Compare the two search experiences you had today. Which one did you prefer? 
Why?  

 

9. Do you have any suggestions that would help you when you are searching for 
information on the computer? Would you share them with us? 

 

10. Do you have any questions for us? 
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Appendix B 

UNIVERSITY STUDENTS SCRIPT 

 

Pre-Test Questions 

1. What is your status? 

a. Freshman    b. Sophomore  c. Junior  d. Senior    e. Graduate    

2. What is your major? ______________________________________________ 

3. How much experience do you have using Library’s electronic resources? On a 
scale of 1-10 where 1 is no experience and 10 is lots of experience. Please 
explain. 

4. Have you ever used this discovery service before?  

5. If yes, how would you rate your overall experience?  On a scale of 1-10 where 1 
is negative and 10 is positive.  

 

Discovery Service Usability Tasks 

Research Assignment: Imagine that your faculty member assigned you to conduct 
research on social media. Your research question is “the influence of Facebook on 
romantic relationships.” Your faculty member tells you that that the paper should be at 
least 10 pages long and you must use at least 5 scholarly journal articles, 3 books, and 
magazine articles.  
 
Please start each question at the Library’s homepage, and use the search box: 
 
Task 1:  Find Journal Articles  
 
Find five peer-reviewed journal articles published within last 5 years and cite them all in 
APA citation style.  What would you do to find and then cite peer-reviewed journal 
articles? 
 
Task 2: Find Books 
 
Imagine that you only have 5 minutes between classes. You would like to search for 
books on your research question and save them to view later.  What would you do to 
find books and save their citations to view later? 
 
Task 3: Find Magazines 
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You’ve recently heard about celebrities’ use of Facebook in romantic relationships 
through magazines like Time, Newsweek, and People. You’d like to use these as 
examples for your research.  You would also like to share magazine articles with your 
friend who is very open about his love life on Facebook. What would you do to find and 
share magazine articles (electronically) with your friend? 
 
Task 4: Find Communication Studies Perspective 
 
 Your research is for Communication Studies class. You want to find articles published 
specifically in the field of Communication Studies. How would you go about finding 
articles from Communication perspective? (Hint: the primary Communication Studies 
database is Communication and Mass Media Complete.)  In the results list of citations, 
look at #2. What would you do to find the actual article?  
 
Task 5:  Find Help 
 
If you did not locate the information you were searching for any of the questions above, 
how would you find help? 
 
Task 6: Tell us about your preference of display 
 
On the results page, click on the arrow to change the display. Which display would you 
rather prefer and why? 2 columns or 3 columns? 
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