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Mutation” from “Field of Study” and “Bower, Bruce” from “Author”, which will generate a
query filtering all works in “Gene Mutation” from “Bower, Bruce”. As mentioned previously
in this chapter, the original design envisioned multiple item selection from a facet using

check boxes, but due to some technical difficulties during the development of the prototype,

the radio button style of interaction was sel ected.

Figure 3.12. Facet link navigation (regular) vs. dynamic facet navigation

Both facet navigation panels displayed only the first four items for each facet. To
view the rest, the user could select “more” button. In addition, every facet option in both
navigation styles displayed the amount of resources available, which could serve as guidance
to the option's popularity and amount of work contained within. This representation of the
available resources was supported by the review in Chapter 2 (Ahlberg, Williamson, &

Shneiderman, 1992; Shneiderman, 1994).

The search results were displayed to the right of the faceted navigation for both



68

interfaces. Each result item was represented by the resource title, its authors, and the
journal/publication details. The initial design also included an abstract and citation count
within the result item but due to technical difficulties during the development of the
prototype discussed previously in the chapter, this feature had to be dismissed. Above the
result items sat a paging navigation with “next” and “previous’ options and allowed the user

to review more than just the initial ten results (Fig 3.13).

E Updated test spots more cancers: gene-based Pap smear finds ovarian, uterine malignancies.

C

Science News, Feb 9, 2013, Vol.183(3), p.12(1)

E A disequilibrium model for detectinggeneticmutationsfor cancer

genetic

E Geneticmutationsmay lead to colon cancer

Figure 3.13. The results section: displays aresource's title, author, and publication. Paging
navigation at the top.

The result items were initially designed to be links to full articles. However, due to
time constraints and technical limitations, the final prototype did not allow users to open the
selected resource. Nevertheless, this type of functionality is not essential for testing the type

of faceted navigation interaction, which was the goal of this thesis study.
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3.2 Prototype Development
3.2.1 Prototype Development: Back-end

In order to create an authentic search experience for this study's participants, the
prototype had to provide real data, which corresponded to the user's query parameters. There
is no practical way to predict all possible queries related to the tasks given to a participant,

which makes data retrieval particularly important for accurate study results.

Initially, the prototype utilized Microsoft's Academic Search APl (Application
Programming Language). This service provided the required data: resource title, type,
authors, journal/conference, abstract, amount of citations, rank, etc. However, a couple of
weeks prior to the studies, the service was constantly down for maintenance without a strict
schedule or announcement. This issue forced the researcher to find an alternative way of

returning query results.

As an alternative the researcher developed a crawling script in PHP, aweb server-side
scripting language. The script sends an HTTP (Hyper Text Transfer Protocol) request directly
to the lowa State University’ s library search engine (Fig 3.14). Following this, the raw
HTML is extracted by the PHP script and processed. During the processing, the PHP script
parses through the DOM (Document Object Model) to retrieve data only from elements that
are needed: faceted navigation, result items, paging navigation. Then the raw data is injected
into the study's prototypes (Fig 3.15). This process is repeated every time a new query is

submitted.
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Figure 3.15. Dataretrieval process.
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In addition to PHP crawling scripts, the dynamic queries prototype required the use of

AJAX (Asynchronous JavaScript and XML) to retrieve data dynamically without

interrupting the user's interaction with the system. As mentioned in Chapter 2, AJAX is a

conglomeration of several established technologies that serve content in the background. This

avoids the need for page reload which disrupts the user's interaction with a website or a web

application. In the case of the dynamic queries prototype, AJAX is used to formulate the

facets query based on user selections, and send the query parameters to the PHP crawling
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script. When the PHP script returns the requested data, the AJAX script places the results

into the results section of the search interface (Fig 3.16).

Litscout
Interface AJAX
/N
data query
Vv
HTTP request
_ lowa State
PHP Crawl
rawling d University
PHP DOM Academic
Processing Search
HTML

Figure 3.16. AJAX dataretrieval process.

The lowa State University’s library search system was chosen for data retrieval
because it conducts a federated search and provides a faceted navigation, features that were

essential for this study.

3.2.2 Prototype Development: Front-end

The front-end, also known as the client, of the prototype was created using the Twitter
Bootstrap Ul code library (Fig 3.17). Bootstrap provides a variety of components built in
standards compliant HTML, CSS and JavaScript. The code library includes all of the
necessary components needed for the prototype: search box, buttons, typography, etc. In

addition, the visual style of Bootstrap is very widespread and widely used in many web
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applications. This makes it an appropriate choice for prototype development in a study that

examines types of interaction rather than graphics design. Furthermore, Bootstrap comes

with good support documentation and allows for quick prototyping and devel opment.

Pagination

Labels and badges

Typography >

Thumbnails

Components

Typographic components

Hero unit

A lightweight, flexible component to showcase key content on your site. It works well on marketing and content-heavy sites.

Hello, world!

This is a simple hero unit, a simple jumbotron-style component for calling extra attention

to featured content or information.

Learn more

<div class="hero-unit">
<h1>Heading</h1>

Figure 3.17. Twitter Bootstrap website

3.3 User Studies

The researcher conducted user testing to assess the usability of both interfaces and

discover which interaction style improves the exploratory search process for users, as well as

improves user satisfaction and enjoyment. The study included a pre-survey, followed by task-

based scenarios using the two interface systems on a PC laptop computer, a post-survey and

exit interviews. The screen-based prototypes were presented to potential users. All

participants were students from lowa State University. The study collected information about

user demographics, user feedback, user comments, time spent on task, user system ratings,

and researcher observations.
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3.3.1 Participants

The interface systems were tested with a total of twelve participants, all of whom
were students from lowa State University. The small sample size was considered standard for
usability studies (Nielsen & Landauer, 1993). The sample pool included both undergraduate
and graduate students. Testing with both groups was done to reveal any potential differences
in their approach to academic search. The initial hypothesis was that graduate students will
employ different and, possibly, more successful search strategies because of richer research

experience.

To recruit students, printed flyers with the study announcement were posted on bullet
boards around campus (Appendix 1). Word of mouth and email were also used (Appendix 2).
Those who responded were contacted by a follow-up email regarding the time and location of

the study (Appendix 3).

3.3.2 Materialsand Procedure

Twelve students that responded to the flyer or the recruitment email participated in
the study. The testing sessions took place in a quiet studio for about an hour each. Each
subject received and signed a copy of the informed consent documents. An introduction
script of the study was also presented. Following this, participants filled out a survey, which
asked about demographic information: age, gender, native language, student status (graduate
or undergraduate) (Appendix 4). In order to get an insight into the users’ research habits, the
survey contained questions about the participants’ use of scholarly tools and resources. The
survey questions were designed to show if there is any dependency or correlation between

search habits based on demographics and interaction with the provided prototypes.
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After completion of the pre-survey, participants were presented with four
tasks/scenarios that described what type of search activity they needed to complete
(Appendix 5). Each scenario was designed to emulate a classroom/research type of situation.
The students had to generate research topics and find resources (articles and authors) using
the two prototypes sequentially. For example, in task one, the participant had to find two
possible topics starting with Interface 1, and then two other using Interface 2. This order was
alternated for tasks three and four. Furthermore, the interface order was reversed for each
participant that followed. This was done to guarantee effective and comparable results

between the two systems.

When creating exploratory search tasks/scenarios, they need to be devised to induce
an exploratory search. Task design for this study followed the recommendations presented by
Kules and Capra (2008). Accordingly, an exploratory search scenario has to be described in a
way that requires learning and investigation. The two goals were achieved by including more
complex terms and by avoiding direct-answer questions. Kules and Capra (2008) also
suggest that the scenario has to describe a familiar situation for the participant. In this study,
the search scenarios are related to class projects. In addition, Kules and Capra (2008) indicate
that the scenarios should stimulate the need for discovery by creating uncertainty about
requirements and topics. Following this guideline, the researcher designed tasks that
encouraged participants to explore how two or more novelty topics are connected.
Furthermore, the lack of previous knowledge about terms supports Kules and Capra’s (2008)

point of selecting scenarios and subject matter that are unfamiliar to the participant.

Kules and Capra (2008) give a good template for formulating an exploratory search
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scenario:

Imagine that you are taking a class called . For this class, you need to write
a paper on the topic . Use the catalog to find two possible topics for your

paper. Find three books for each topic.

The following is one of the tasks/scenarios used for this research study:

Imagine that you are taking a class called “Geological Disasters”. For this class, you
need to write a paper exploring the relationship between Earthquakes and Safety
Measures. Use interface 1 and then interface 2 to find two possible topics for your

paper and write them down. Check the corresponding checkbox for each one.

The objective of each task/scenario was to place the participant in a familiar situation
(a class setting) in which multiple items would need to be found. In addition, each
task/scenario aimed at topic assignments that are open-ended and/or target multiple items as
results, which makes them more likely to elicit exploratory search behaviors (Wildemuth &

Freund, 2012).

During task completion, participants checked the corresponding check box for each
article/book. Each task was timed for each interface. Subjects were asked to think out loud.
The think aloud protocol was used to get an insight into the participant's thought process. It
also allowed to get an immediate feedback on satisfaction, usefulness, usability, engagement,
enjoyment, and self-reported level of understanding of the content. These are primary
measures of a successful ESS according to Capra, Marchionini, & Oh (2007). In addition, the
researcher observed each step of the search process and recorded each participant's search

strategy.
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After completion of all tasks, the researcher occasionally asked questions based on
the participant's performance. The researcher conducted this informal exit interview to gain
an insight into why users did certain things during the study. This type of interview can be

very beneficial especially when participants do not follow the “think aloud” protocol.

Further assessment of both interfaces was obtained through a post-survey (Appendix
6). The questionnaire required participants to rate each system based on ease of use, ability to
learn, provided content, information organization, and overall satisfaction. One of the main
goals of the survey was to find which interface users found more satisfactory and helped
them learn/understand the research topics better. The rating system was based on a seven-

point scale, where seven points correspond to “strongly agree”.
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CHAPTER 4. USER STUDY RESULTS

This chapter is divided into several parts. The first part describes the results from the
pre-survey, which participants filled out before initiating the interface test. The second part
describes the qualitative and quantitative measures of the two interfaces based on time per
task and user systems rating collected via a post-survey questionnaire. In the post-survey,
participants had to rate the two systems by ease of use, ease of learning, provided results and
topic understanding, and clear organization. The third part describes the content analysis of
comments collected from participants during the course of each study. Finally, this chapter

also summarizes the researcher’s observations during the user tests.

4.1 Pre-Survey Results

A pre-survey was conducted with all 12 participants in the study. Participants were
asked about demographic information: age, gender, native language, and student status
(graduate or undergraduate) (Appendix 4). The survey also questioned the participants’ use of

academic search resources, such as Google Scholar, and overall search experience.

4.1.1 Participant Demographics

Participants in this study were both graduate and undergraduate students. There were
7 undergraduate (58%) and 5 graduate students (42%). One of the goals of the study was to
see how undergraduates measure against graduates when using an academic search engine.
Age was also a potential metric with impact on the interface testing results that the researcher
wanted to take into consideration. There were 7 participants in the age group of 18-23 (58%),

3 participants in 24-29 (25%), 1 participant in 30-35 (10%), and 1 participant at the age of
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participants were female (75%). All participants were native English speakers, except one but

she had lived in the USA for most of her life and speaks English fluently.

Participant # Age Gender Native language |Student status
1 24-29 Male English Graduate

2 18-23 Female English Graduate

3 18-23 Female English Undergraduate
4 18-23 Male English Undergraduate
5 18-23 Female English Undergraduate
6 18-23 Female English Undergraduate
7 24-29 Female French Graduate

8 24-29 Female English Graduate

9 18-23 Female English Undergraduate
10 18-23 Female English Undergraduate
11 30-35 Male English Graduate

12 54-59 Female English Undergraduate

Figure 4.1. Demographic information

4.1.2 Participants’ Use of Research Tools and Research Experience

In the second part of the survey, participants were asked to rate their research

experience. This information was collected to give an insight into the users' research habits.

On the question “How often do you write research papers?”, 7 participants (answered “Less

than monthly”, 2 participants answered “Monthly” (16%), another 2 answered “Weekly”
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(16%), and 1 answered “I have not” (10%). When participants were asked “How often do
you use the ISU online library?”, 7 participants (58%) answered “Less than monthly”, 2
participants answered “Monthly” (16%), and 3 answered “Weekly” (25%). When asked
“How often do you use article databases?”, 7 participants (58%) answered “Less than
monthly”, 4 answered “Weekly” (33%), and 1 answered “Monthly” (10%). These results are

portrayed in Fig 4.2.1-4.2.4.
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Figure 4.2.1. How often do you write Figure 4.2.2. How often do you use the ISU
research papers? online library?
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[ | have not @ | have not

Figure 4.2.3. How often do you use article  Figure 4.2.4. How often do you use Google
databases? Scholar?
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Participant # Write research | Use ISU online | Use Article Use Google Asking for help

papers library Databases Scholar

1 Less than Less than Weekly Weekly Occasionally
monthly monthly

2 Monthly Monthly Monthly Weekly Never

3 Less than Less than Less than Less than Occasionally
monthly monthly monthly monthly

4 Less than Less than Less than Less than Occasionally
monthly monthly monthly monthly

5 Less than Less than Less than Less than Occasionally
monthly monthly monthly monthly

6 Less than Less than Less than Less than More often than
monthly monthly monthly monthly not

7 Less than Less than Less than Less than Occasionally
monthly monthly monthly monthly

8 Weekly Weekly Weekly Weekly Never

9 | have not Less than Less than Monthly Occasionally

monthly monthly

10 Monthly Weekly Weekly Weekly Never

11 Weekly Weekly Weekly Monthly Occasionally

12 Less than Monthly Less than Less than Occasionally
monthly monthly monthly

Figure 4.3. Research experience and use of academic search resources

There was a significant percentage (58%) of participants who did not conduct

research on a regular basis. This can be explained with the fact that there were a larger

number of undergraduate participants in the sample pool. However, there was one graduate

participant who also answered “Less than monthly” on majority of the research experience

questions. In other words, being a graduate student does not constitute much research

experience. However, this phenomenon needs additional studies and the small number of
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survey participants cannot give significant statistical results to generalize.

4.2 Tasks

Participants were timed while performing each of the required tasks. Their interaction
with each interface was observed. The researcher recorded their steps in the search process.
In addition, subjects were asked to talk aloud while conducting the study, which was also
recorded by the researcher. Finally, in a post-study interview, participants were asked

questions based on their performance and actions.

4.2.1 Task Time

Each task was timed for both Interface 1 and Interface 2. The average times for all
tasks and corresponding interface were calculated. They are as follows (in minutes): Task 1:
Interface 1 - 02:57, Interface 2 — 03:57; Task 2: Interface 1 — 08:51, Interface 2 — 09:20; Task
3: Interface 1 — 02:56, Interface 2 — 02:48; Task 4: Interface 1 — 07:29, Interface 2 — 06:24.

The following bar graph represents these times visually (Fig 4.4).
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Figure 4.4. Average times per task and interface

As seen in Fig 4.4, there is a significant difference in the time it took to complete
Task 1 and Task 3 as opposed to Task 2 and Task 4. This can be explained by the nature of
the tasks. Task 1 and Task 3 only required from the participant to find two possible topics for
a paper, whereas Task 2 and Task 4 required finding two topics and resources
(articles/books) to support these topics (resources that will be cited in their papers)
(Appendix 5). These tasks were more challenging, as they required testers to use critical
thinking to go beyond simple topic formulation and find resources that will help them

support their investigation.

The chart in Fig 4.4 shows a slight decline in the time it took participants to complete
the tasks. This is not so evident from Task 1 and Task 3 but there is a significant difference in
times between Task 2 and Task 4. The difference can be explained with participants learning

how to use the system and being more efficient in their searches. One of the subjects
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commented, “I noticed I'm getting better with it. It takes me less time to find resources.” The
researcher observed that 4 users did not notice the facets immediately. Some participants
started using the facet navigation as late as Task 3. The faster times for Task 4 can then be
attributed not only to getting familiarized with the systems' interface, but also with the use of

the faceted navigation.

Some participants spent a significant amount of time working on the search tasks.
One participant spent 18 minutes and 39 seconds using Interface 2 for Task 2. In any other
studies, this user might have been interrupted and asked to move to the next task. However,
the researcher wanted to facilitate a situation that imitated a real-life setting as close as
possible, therefore participants were allowed to take as much as they needed to search the
system. Furthermore, exploratory searches often span longer periods of time, as people are

not simply looking up facts but are trying to understand a field of study (Marchionini, 2006).

The average time results are not conclusive about interface performance. The
researcher did not find any significant time differences for the use of the two interfaces.
When compared, the prototypes performed at almost equal rates. The researcher expected
faster times for the dynamic queries search based on previous studies described in Chapter 2
(Ahlberg, Williamson, & Shneiderman, 1992; Shneiderman, 1994). However, this is the first
study (to the researcher's knowledge) that compares regular faceted search to dynamic
queries specifically for academic content. One also needs to take into account that the
dynamic queries interface was stripped from some of the original functionality, which could
have had impact on time. Since time on task did not give conclusive results, other measures

were analyzed more in-depth.
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4.3 Post-Survey Results

In addition to quantitative measures such as time, the two interfaces were compared
based on feedback received from the post-survey. One of the aims of the post-survey was to
discover how familiar participants were with each task topic prior and after the study to
identify whether the system stimulated their learning and understanding. Also, each interface
received quality ratings. On the question “How familiar were you with the subject you were
asked to find research for?”, the average rating for all tasks, except Task 3, is below 3.5 0n a
seven point scale: Task 1 — 2.83, Task 2 — 1.83, Task 3 — 4.33, Task 4 — 3.17. (Fig 4.5). The

result shows that participants had some general knowledge but it was limited.

6.5
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35

25
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0.5
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-

Figure 4.5. Average rating related to user familiarity with the topics in each task
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Subjects rated several statements (Appendix 6)(Fig 4.6). The statement “Overall, | am
satisfied with how easy it is to use this system” aimed at assessing the ease of use of each
interface. The issue of effectively learning how to use the interface was rated by the
following: “It was easy to learn to use this system”. As discussed in Chapter 2, learnability is
important when measuring the effectiveness of an exploratory search system. Subject
confidence with the completion of the search tasks was assessed with the following
statement: “The system provided the search results needed to complete the task”. With “The
organization of information on the system screens is clear” the researcher wanted to see how
the participants perceived layout and functions. The statement “I like using the interface of
this system” aimed to get an overall satisfaction rating. Finally, “I understand the topic area
and related research based on the information I received from the system” was included to
see if subjects felt more confident about the searched topics after using the interface to
research them. This measure was important for the assessment of participants’ learning and

understanding of the explored material, which is one of the main goals of an ESS.

The results from the survey show above 3.5 rating scores on a scale 1 to 7 for both
systems. When comparing the average scores for each interface, there are no significant
differences in quality and performance between the two systems. This was surprising to the
researcher. It was expected that the dynamic queries navigation interface would score higher
than the regular facet search. One possible explanation for these results could be the

limitations of the dynamic queries prototype, mentioned in Chapter 3.

The post-survey results were inconclusive when comparing the two systems.

Therefore further analysis was conducted based on participant comments and feedback.
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Figure 4.6. Average rating scores for each system: Interface One (1) and Interface Two (2)

4.4. Content Analysis

Both time measurements and user ratings did not produce conclusive results. To
obtain a better perspective of how each system performed with users, a content analysis was
conducted summarizing all relevant user comments during the studies. The comments were
placed under several categories based on their content: “prototype limitations” summarizes
any comments related to limitations of any of the interfaces; “interface layout and
functionality” describes anything said about interface elements other than the faceted
navigation; “dynamic queries navigation” points to all comments about the dynamic queries
search interface; “regular faceted navigation” summarizes everything said about the second
“regular” interface; “suggestions” gathered suggestions for possible improvements made by

users; “general” summarizes all other recorded comments made during the study.

After placing the comments under their appropriate categories, comment occurrences
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per user were counted. Similar comments were combined, adding together the number of

times they were mentioned. This analysis was conducted after no conclusive results were

received from quantitative measures such as time on task and system ratings. It is an

additional measure that combines qualitative and quantitative data. The researcher predicted

that this method would help compare the two interfaces and establish the benefits and

downfalls of each interaction method, as well as suggest ways for improvement.

The two interaction styles are compared based on the summary of comments specific

to them (Fig 4.7-4.8).

Dynamic queries navigation Mentioned
Dynamic queries navigation provided too broad categories, while regular facet was more specific 2

and allowed me to drill into the categories.

Radio buttons feel more like a filter rather than a set choice/ show better what is filtered 2
How do | uncheck? 1

The radio buttons gave me more control and the ability to narrow down the results. 1

| like the dynamic queries navigation. 1

I like the radio buttons and clicking on them. 1

The radio buttons make me feel limited. 1

Figure 4.7. Summary of comments specific to dynamic queries navigation




89

Regular faceted navigation Mentioned
| like that it narrows the results down (drill down); makes them more specific 4
I did not like how clicking on links makes the facets go away/shift; 3
I like using links; prefer clicking on the words 2
How do I unfilter / return to previous results 2
There is no feedback on what is filtered — confusing; radio buttons show what is filtered. 1
Interface 2 better and considered the content to be better. 1
| like Interface 2 more than 1 1

Figure 4.8. Summary of comments specific to regular faceted navigation

The summaries related to the two styles of interaction show that users felt strongly
about the narrowing down of the results through the navigation. Two participants criticized
the dynamic queries navigation for showing only broad categories and lacking the ability to
“drill-down” into the categories. On the other hand, the regular facet navigation was praised
for supporting this feature. Four subjects considered a positive trait being able to get to more
specific results. For example, if the user selects “Genetic Mutations” from the “Field of
study” facet, this will reload the page with new search results, and the facets will display

options only related to “Genetic Mutations”.

However, the regular facet navigation was criticized in other ways. Three participants
disliked the way it shifted the facets when they drilled down into the categories. For example,
when “Genetic Mutations” is selected from “Field of Study” and there are no related sub-
categories, the facet collapses (does not display any content) and relocates the other facets in
an upward direction to fill in the space. The subjects might be irritated because it interrupts

their search process: instead of focusing on the results, the user needs to shift his/her
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attention to the new state of the navigation and figure out what has changed, why it has
changed, and how it affects the current search. The dynamic queries navigation does not alter
the facets. Therefore it can be argued that it sustains the user's focus on the search results and
how they change based on facet selection. Nevertheless, the dynamic queries navigation can

benefit from ways to introduce facet sub-categories/sub-options.

Participants also commented on how the interfaces indicated what was filtered. In the
comment summaries, both the dynamic queries and regular facet approaches received
feedback related to this problem. There were comments that radio buttons felt more like
filters. This can be explained with the nature of radio button controls. When a radio button is
selected, it changes its state to “filled-in” which gives the user a reference to what is
currently “filtered”. Such visual indication helps the user to see immediately what is “in-use”
and to easily analyze how that affects the results. This supports the design guideline of “tight
coupling” of results and navigation (White & Roth, 2009). On the other hand, participants
also felt limited by the radio buttons. They could only select one per facet and they could not

uncheck it.

As for the regular facet navigation, some participants (2) were unhappy with how the
interface lacked the ability to remove filters once a facet option was clicked. The subjects had
to go back to the previous screen by clicking on the “back” button of the browser. It was also
mentioned that there was no clear feedback from the system on what/how results were
filtered. The comments suggest the dynamic queries navigation is overall a better solution for

informing the user what is filtered.

In addition to comments specific to each interaction style, participants expressed
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thoughts related to other parts of the user interface. They talked about different components,
as well as their experience conducting the tasks in the scenarios (Fig 4.9-4.12). The
comments about layout and functionality are summarized in Fig 4.9. Several participants (3)
pointed out some flaws of the paging navigation. There was a shared understanding that the
navigation needs to be repeated at the bottom. The same subjects commented that it was hard
to find the buttons. Some were not sure about the button functionality because of the lack of
labels denoting it. Other comments in that summary suggest that participants found facets

“Field of Study” and “Author” particularly helpful when deciding on topics.

Fig 4.9 and Fig 4.10 show that participants wanted to use the “save for later”
function. Both prototypes had a check box “save this” for each resource item in the search
results. However, it was not fully functional at the time of the study. The comments suggest
that subjects would have used this feature in their search process, if it was available to them.

The user testing shows the need for it to be fully implemented for future studies.

Fig 4.10 points out some of the limitations that were apparent in the prototypes. As
one can see from the comments, some participants (3) expressed frustration with the
presentation of the results section. They commented on the lack of indicators to show the
importance/ranking of a resource. A citation count, as participants pointed out, could serve
this purpose. Another limitation recognized by subjects was the inability to open the resource

for further investigation.
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Interface layout and functionality Mentioned

Hard to find the next button; did not use paging because it lacked options; | want to have the page 3

navigation at the bottom

Found looking at “Field of study” to help him decide on a topic 2

Author facet, helpful when picking author 2

| like the save later function 1

Hierarchically the results section was much stronger; it was more “in my face” and made me 1

focus on it much more

The amount of results next to each facet is overwhelming and I think it would be inefficient to try 1

to look through them

The amount of sections in the faceted navigation was overwhelming 1
Figure 4.9. Summary of comments about layout and functionality

Prototype limitations Mentioned

| want to use the “save” feature but it was not available for me 4

Titles not clickable, expected to be clickable 3

Results do not show how they are cited. No way to understand how they are sorted 2

A lot of articles in different languages 1

Expected the dynamic drop down result list similar to Google's when using the search bar 1

Titles lose space between words 1

Figure 4.10. Summary of comments pointing to prototype limitations

While going through the tasks, some of the more outspoken participants shared ideas

of how the interaction could be improved (Fig 4.11). It is interesting to see that two

participants felt that check boxes would work better than radio buttons. This also confirms

the initial design, which used check boxes for facet option selection, as a better solution for

dynamic search. Other comments suggest the use of filters within the search box. Chapter 2
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showed that this type of feature is implemented in some e-commerce websites such as

Amazon. Another good comment was to develop “article chaining” as in Google. “Article

chaining” allows an article to link back and forth to all articles that have been cited or are

citing it.

Suggestions Mentioned

Expected/interested in seeing how this could work with check boxes instead of radio 2

I like Google Scholar's chaining to related articles 1

Would be helpful if one could search by author or collection within the search box. 1

| expected to see breadcrumb-style navigation 1

| would add row striping when a save check is selected 1
Figure 4.11. Summary of participant suggestions

General Mentioned

I don't know how to explore thing | know nothing about; results are confusing 2

I noticed I'm getting better with it. Takes me less time to find resources. 2

The lack of knowledge on the subject frustrates me 1

I did not use facets for filtering the results. I'm so accustomed to search engines that don't have 1

navigation

Didn't find the faceted navigation helpful, seemed like it moved results away from the topic. 1

I really enjoy research and found this study fun because there was no pressure 1

Typically would formulate the topic before finding the papers but since | am unfamiliar with the 1

topic, | write the topic after finding papers.

| don't see the differences between these two interfaces 1

Took awhile to figure out the facet navigation bar. I think it's because | was focused on the results 1

and the tasks in the beginning and didn't explore the interface thoroughly.

Figure 4.12. Summary of general comments




94

4.5 Researcher Observations

During the course of each user study, the researcher observed and recorded the
actions of the participants (Appendix 7). From user observations and user feedback, it
becomes apparent that both faceted navigation styles were not immediately apparent to all
participants. Four subjects (33%) did not notice the facets immediately. Some participants
started using the facet navigation as late as Task 3. There was one subject in particular who
completely ignored the facets and referred only to the results section. Instead of using the
facets to narrow down the result set and/or explore different sub-topics, she kept refining her
keyword queries. When asked if she noticed the facets and why she did not use them, the
participant explained that she thought the number of sections (facets) in the faceted
navigation was overwhelming. She also found the amount of resource results that are in
parentheses next to each facet item overwhelming and she believed it would be inefficient to

try to look through them.

This extreme case and the preceding ones can be related to the lack of research
experience of the participants. The subject, who completely ignored the facets, later
commented that she used to do mostly visual research rather than textual research. In the pre-
survey she answered “less than monthly” for all four questions related to conducting
academic research online. Similarly the other four participants, who ignored the facets in the
beginning of the study, selected “less than monthly” for the same four questions. One of
these subjects commented that the reason it took her awhile to figure out the facet navigation
was because she focused mainly on the results and the tasks in the beginning, and did not

explore the interface thoroughly.
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Another reason for overlooking the facets could be that these participants and most
millennial users (born in the late 1980s and early 1990s) are primarily familiar with web
search engines without features like facets. Websites/services like Google do not offer facets
or any other form of filtering to accompany the keyword search box. One participant

commented, “I am so accustomed to search engines that don't have this type of navigation”.

User habits cannot be changed easily but certain alterations in the interface layout can
increase facets visibility. According to Tunkelang (2009), setting the facets in a left panel and
the results section in the center, places the focus on the latter. He notes that this type of
layout can be too subtle for less sophisticated users who are likely to omit anything that is not
directly in front of them. Tunkelang (2009) proposes a solution of placing the facets above
the results, which makes them immediately noticeable. However, this type of layout reduces
the space available for search results and users are forced to make more effort. Another
solution, described by Kules & Capra (2012) is to show a brief demonstration of working
with the facets. In their study this approach increased facets use significantly. They argue that
without external nudge, some searchers may not adapt their tactics to take advantage of such

features.

On the other hand, for participants who discovered and used the faceted navigation in
the study, it proved to be a useful tool based on their feedback and actions. The facet “Field
of study” was most popular and was used to both narrow down the result set and inform new
keyword search queries. One user looked at “Field of study” for help on picking topics. The
same participant used the facet to repeatedly explore different result sets and narrow down by
sub-topics. Most of the participants used a combination of keyword search and facet queries.

The typical user approach was to start with a keyword search, analyze the results set and the
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resulting facets, and revise the keyword search, if needed. During the study, this process
sequence was often repeated several times by users until they reached satisfying results.
Similarly, in the study by Kules & Capra (2012), participants' gaze behavior constantly

switched between the facets and the result set.
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CHAPTER 5. CONCLUSION

New technologies are transforming academic search in a dramatic fashion and have
created a demand for convenience and immediacy. The review of literature shows that an
effective online scholarly tool needs to engage users in an exploratory process. One of the
main goals of the thesis was to find and test interaction techniques to achieve that. The
research pointed to faceted interfaces, which allow users to both browse and use keywords to

navigate through the information space.

Another technique identified during the review was the use of dynamic queries. It has
the potential to provide more immediate and playful feel to the search process through more
visual, instant and non-disruptive user-interface interaction. The conducted user studies
aimed at discovering how effective dynamic queries interfaces can be for academic searches

and whether they improve the user experience.

Two prototypes were developed and tested with users to compare dynamic queries to
regular facet navigation style. The two interfaces were tested for search efficiency and user
satisfaction measured through time on task, user system ratings and user comments/feedback.
The results do not conclude that the dynamic queries style is a more effective and satisfying
way of search interaction, as hypothesized by the researcher. Topic learning/understanding
rates were also similar. This can be due to some of the limitations in the prototype
development discussed in Chapter 3. However, the conducted content analysis of
participants’ verbal reactions during each test session helped point to the strengths and

weaknesses of each interface.

One of the major strengths of the dynamic queries prototype was its stability and
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predictability: facets remained constant after selection; the interaction between the participant
and the system was uninterrupted and thus users did not have to shift their focus. In contrast,
the regular facet interface irritated subjects by constantly reloading the page and shifting the
facets order. Participants also saw the dynamic queries interface as a better indicator of what
was filtered, making it more successful in the “tight coupling” between navigation and

results.

The regular facet prototype’s main strength was the delivery of more in-depth results.
Participants were able to “drill-down” into the facets (reveal sub-categories) to find more
specific resources for their tasks. In comparison, the dynamic version showed only broad
categories (the top level facets) and therefore limited the possible results. The narrow down
feature is a guideline by White and Roth (2009) (discussed in Chapter2) for a successful ESS.
However, according to Kules and Shneiderman (2008) and taking Amazon’s example into
consideration, the navigation needs to display the facets in a hierarchy to avoid a limited

view of the research topic(s).

5.1 Future Research

The results of the study suggest several directions for future research. There will be
technical revisions of the prototypes to resolve the limitations discussed in Chapter 3. This
will allow for more robust dynamic queries interface with features from the original design
such as: multi-select check box navigation, a date slider, abstract and citation count. Future
prototype iterations will also incorporate a drill-down approach to the dynamic queries
navigation to reveal subcategory facets, as it proved to be a desired feature by participants in

the study. However, it will be devised to show the information hierarchy. The “save for later”
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is another feature which received positive feedback and will also be implemented. More
research on different types of widgets and interface layout can show alternative ways of
interacting with academic resources. Future studies will also explore more graphic
representations of the data, such as colored bars to represent the facet items and the amount

of resources they contain (Capra & Marchionini, 2008).

5.2 Limitations

There were severa limitationsto this research. First and foremost, there were some
technical difficulties related to the programming of the prototype. The developed script to

retrieve scholarly resources proved limited. Thus the prototype design was altered from its
original version: radio buttons were used instead of check boxes which did not permit more
than one selection per facet; the date slider widget was omitted; search results did not display
abstracts or citation count. Besides technical difficulties, this study also had a limited number
of participants (12 in total). A larger and more diverse participant pool could give more

accurate results.
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APPENDIX 1. RECRUITMENT FLYER

PARTICIPANTS
NEEDED

To Test an
Interface

Areyou over 18 yearsold?

Areyou willing to spend approximately
60 minutesto participatein thetesting of 2

Inter faces?

If you areinterested in participating in this study, please

contact Stefan Ganchev at sganchev@iastate.edu
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APPENDIX 2. RECRUITMENT EMAIL

Dear Student,

If you are 18 years or older, | would like to invite you to participate in a research study
comparing three different interface systems at lowa State University. This study involves the
interface design of two journal article search systems and aims at finding which system
delivers a better user experience and which one makes the search process easier.

Before the study begins, | will provide a form for you to give consent to be interviewed. If
you agree to participate, you will be asked to complete a brief survey about your use of
online library resources and search engines. After completion of the survey, you will be
asked to complete a series of tasks on 2 different interface systems. During the study, you
will be observed, video will be recorded of the screen activity (your identity and facial
expression will not be recorded, in addition to your identity being kept confidential), and
mouse movements will be tracked and recorded. After completing the task sequence with
both systems, an exit survey will be conducted to collect feedback about your overall
experience and to learn how you compare the two systems. This process could take up to
ONE HOUR of your time; although the process may or may not take the entire time.

You DO NOT have to answer any questions that make you uncomfortable.
If you agree to participate in this study, please contact me at using the information below.

Thank you for your consideration.

Stefan Ganchev



102

APPENDIX 3. FOLLOW UP EMAIL

Thank you very much for agreeing to participate in this study.
Your participation will contribute to the continuing research on best interaction design
practices for journal articles search.

The study will take place at . Please, use this calendar to sign up for an open spot.
This study will consist with three stages: 1) filling out the user information, 2) conducting
tasks, and 3) filling out the exit survey.

This study will last approximately 60 minutes. You need to be at least 18 years of age to
participate.

If you have any questions, please let me know.
Thank you,

Stefan Ganchev
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APPENDIX 4. PRE SURVEY

. Age
18- 23 O 24-29 0 30-35
O 42- 47 O 48-53 U 54-59
. Gender
O Male O Female

. Native language

O English Q Other (Please specify:

. Student status
O Undergraduate U Graduate

. How often do you write research papers?
Q | have not used O Less than Monthly

. How often do you use the ISU online library?
A | have not used O Less than Monthly

. How often do you use article databases?
Q | have not used O Less than Monthly

. How often do you use Google Scholar?
Q I have not used 4 Less than Monthly

O Monthly

O Monthly

O Monthly

Q Monthly

O 36-41
U Over 60

O Weekly

O Weekly

O Weekly

Q Weekly

Q Daily

Q Daily

Q Daily

4 Daily

. How often do you ask for help from a librarian, instructor, etc., when conducting research?
U Never Q Occasionally 1 More often than not

a Always
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APPENDIX 5. TASKS

Task 1

Imagine that you are taking a class called “Geological Disasters”. For this class, you need to
write a paper exploring the relationship between Earthquakes and Safety Measures. Use
interface 1 and then interface 2 to find two possible topics for your paper and write them
down. Check the corresponding checkbox for each one.

Task 2

Imagine that you are taking a class called “Theoretical Physics”. For this class, you need to
write a final paper exploring the relationship between Black Holes and Matter. Two possible
topics are due in class today. The class is about to start. Use interface 1 and then interface 2
to find two possible topics for your paper and write them down. Find three articles and/or
books for each topic. Check the corresponding checkbox for each one. Choose 2 authors on
one of your topics and write them down for further exploration later on in the semester.

Task 3

Imagine that you are taking a class called “Globalization and Sustainability”. For this class,
you need to write a paper exploring the relationship between Energy and Sustainability. Use
interface 2 and then interface 1 to find two possible topics for your paper and write them
down. Check the corresponding checkbox for each one.

Task 4

Imagine that you are taking a class called “Plant and Animal Science”. For this class, you
need to write a paper exploring the relationship between Genetics and another area of
science. Use interface 2 and then interface 1 to find two possible topics for your paper and
write them down. Find three articles and/or books for each topic. Check the corresponding
checkbox for each one. Choose 2 authors on one of your topics and write them down for
further exploration later on in the semester.
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APPENDIX 6. POST SURVEY

1. How familiar were you with the subject you were asked to find research for?
Task 1:
Q1 Q2 QA3 Q4 QA5 QA6 Q7 veryfamiliar
Task 2:
i1 Q12 Qa3 04 QA5 Q46 Q7 veryfamiliar
Task 3:
1 Q12 Qa3 04 QA5 Q16 Q7 veryfamiliar
Task 4:

1 Q12 Qa3 04 QA5 Q16 Q7 veryfamiliar

2. Overall, | am satisfied with how easy it is to use this system:
System 1:
! a2 a3 a4 as a6 Q7 strongly agree
System 2:

a1 Q2 a3 a4 Uds5 a6 Q7 strongly agree

3. It was easy to learn to use this system:
System 1:
! a2 a3 a4 as a6 Q7 strongly agree
System 2:

a1 Q2 a3 a4 4ds5 a6 Q7 strongly agree

4. The system provided the search results needed to complete the task:

System 1:
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a1 Q42 a3 u4 0dbs ue6 Q7 strongly agree

System 2:

ail a2 a3 a4 as a6 Q7 strongly agree

5. The organization of information on the system screens is clear:
System 1:
! a2 a3 a4 as a6 Q7 strongly agree
System 2:

! a2 a3 a4 as ae6 Q7 strongly agree

6. | like using the interface of this system:

System 1:

! a2 a3 a4 as a6 Q7 strongly agree

System 2:

a1 Q2 a3 a4 4ds5 a6 Q7 strongly agree
7. 1 understand the topic area and related research based on the information | received from the
system:

System 1:

a1l a2 a3 a4 as a6 Q7 strongly agree

System 2:

a1 Q2 a3 a4 4ds5 a6 Q7 strongly agree

8. Please provide any additional comments below:
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APPENDIX 7. STUDY NOTES

User 1

(limitation)Comment: Results do not show how they are cited

(limitation) User had to write topics freehand: took longer to complete tasks
Overwhelming use of “Field of study” facet and “Author”
(limitation)Comment: Desired to have the page navigation at the bottom
(limitation) Inaccurate spacing between words.

(limitation) No filter removal as it is present on Primo search. Forced the participant to use
the “back”

Comment: Initially liked the radios but they were not giving him the drill down into a topic
desired for deeper research of a topic.

Task 1 (11):
Comment: How do I uncheck?
Used “Field of study” facet
Time: 4:20
Task 1 (12):
Comment: How do I unfilter? - confused

Comment: “Field of study” disappeared — user confused
Time: 3:46
Task 2 (11):
Could not find the appropriate “Field of study” facet but looked for it for awhile
Used primarily the search bar for new results
Likes the radio buttons: feels more like a filter rather than a set choice
Used the “Author” facet and the specified number of publication to select authors
In the end used “Field of study” successfully
Time: 12:17
Task 2 (12):
Did not look at the facets in the beginning

When started using the facets as filters, used the “back” button on browser to return to
previous state.

Repeated key-word search
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Comment: How is it sorted? By citation? Assumes they are all credible sources.
Time: 7:28
Task 3 (12):
Used facet “Field of study”
Used “back” to unfilter the result set
Time: 3:40
Task 3 (11):
Used “Field of study” facet
Time: 01:47
Task 4 (12):
Struggled with initial key-words
Used “Field of study” facet to find pages related to topic
Found looking at “Field of study” to help him decide on a topic
Used the same facet to find related articles
Used “back” to unfilter
Time: 9:30
Task 4(11):
Used “Field of study” to inform a new key-word search
Continued with key-word searches: learned from the “Field of study” facet
Time: 5:33

User 2
(limitation) Spaces between words
(limitation) Filter results by language

(limitation) No feedback on what is filtered on 12: Primo shows “filters” for each facet
selected

(limitation) No page nav at bottom

(limitation) No abstract available

(limitation) No citation points. No indication of how reputable an article is

Comment: Did not like how clicking on links makes the facets change (go away) - confusing
Comment: Liked the save later function

Comment: Likes Google Scholar's chaining to related articles

Comment: Interested in seeing how this could work with check boxes instead of radio
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Task 1 (12):
Used “Field of study” but did not like that results shifted and no easy way to return

No feedback on what is filtered — confusing; radio buttons show what is filtered

Used another key-word search inspired by facets “Field of study”
Time: 5:32
Task 1 (11):
Played around a lot with the facets
Used facets “Field of study” and “Author”
Time: 5:20
Task 2 (12):
Used key-word search to find articles
Used “Field of study” a lot to explore topics. Additionally used key-word in the hunt
Time: 9:00
Task 2 (11):
key-word search + “Field of study”
Time: 4:38
Task 3 (11):
Used “Field of study” to find the right topic
Used a combination of “Field of study” with key-word search to narrow results
Time: 3:47
Task 3 (12):
Same
Time: 1:40
Task 4(11):
Used “Field of study” to narrow results down. Tried different “Field of study” topics
Time: 5:40
Task (12):
Drilled down “Field of study” facet
Time: 2:35

User 3

(limitation) Participant tried to select an “Author” facet together with “Field of study” to
filter based on both.
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(limitation) Titles not clickable, expected to be clickable
Comment: Author facet, helpful when picking author
Interface 2 better and considered the content to be better.
Prefers clicking on the words.
Task 1 (11):
A lot of articles in different languages
Used only key-word search
Time: 1:30
Task 1 (12):
Same
Time: 1:30
Task 2 (11):
Used only key-word search in the beginning and ignored the facets
After several searches, discovered and started using “Field of study” which found
very helpful
Time: 9:20
Task 2 (12):
Used the drill down of facets to select topic
Noticed the change in “Authors” based on “Field of study” selection

Picked only the top authors from the “Author” facet for the author requirement of the
task

Time: 9:30
Task 3 (12&11):
Time: 2:56
Task 4 (12):
Used a combination of “Field of study” and key-word

Comment: The “Field of study” probably does not help span two topics but it
narrows it down

Time: 4:16
Task 4 (11):

Similar results

Time: 3:34
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User 4
(limitation)Surprised the titles were not clickable
Comment: | don't know how to explore thing | know nothing about

The participant's key-word search was very much like sentence: used “and” and other
connectors.

Likes Interface 2 more than 1
The radio buttons gave him more control and the ability to narrow down the results
Comment: The lack of knowledge on the subject frustrated the participant
Task 1(12):
Started with a long key-word search
Refined it by another key-word search
Surprised the titles were not clickable
Kept refering only to the key-word search
Used “back” and “forth” buttons to unfilter and bring the filter back
Time: 4:45
Task 1(11):
First time he tried the facets but quickly gave up
Time: 00:30
Task 2(12):
Used only key word search query
User confused about what a topic is
Kept referring only to the key word search box
Refined the key word search
Time: 12:24
Task 2(11):
Started with key word search
Discovered the facets and filtered the results but gave up on it
Time: 12:32
Task 3(11):
Used the “Field of study” facet
Time: 4:30
Task 3 (12):
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Kept refering mostly to the results and key-words only.
Time: 1:35
Task 4 (11)
Used the “Field of study” from the beginning
Did not do much search for supporting articles
Time: 8:00
Task 4 (12):
Used key-word search and explored the facets just briefly
Time: 4:27

User 5

For methodology: The reason for an extensive task requirements for research is to try to
simulate as much as possible a research challenge scenario where students are required to use
journal article search engines.

(limitation) Participant expected titles to be clickable
Comment: where can | see my saved stuff?

Comment: Took awhile to figure out the facet navigation bar. I think it's because | was
focused on the results and the tasks in the beginning and didn't explore the interface
thoroughly.

Task 1 (11):
When using key-word search, participant used phrases and sentences including “and”
Participant expected titles to be clickable
Used only key-word search, ignored the facets
Comment: where can | see my saved stuff?
Used paging navigation
Time: 2:30
Task 1 (12):
Ignored facets
Used only key-word search, ignored the facets
Time: 2:30
Task 2 (11):
When using key-word search, participant used phrases and sentences including “and”
Used only key-word search, ignored the facets
Used an author from the first result
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Kept referring only to the search box
For topics, only grabbed the paper titles
Time: 9:55
Task 2 (12):
Kept referring only to the search box
Used the paging navigation
Did not seem to explore more of the content but chose the first available results
Kept referring only to the search box
Time: 6:50
Task 3 (12):
Used only key-word search, ignored the facets
Time: 3:00
Task 3 (11):
Discovered the facet navigation bar
Used the “Field of study” facet to narrow down topics and papers (used it numerous

times)
Time: 2:34
Task 4 (12):
Referred to “Field of study” facet after a key-word search

Used the “Field of study” facet to inform key-word decisions
Kept using the paper title as a topic

Used the “Field of study” facet to begin the search for the second topic instead of
using key-word search

Time: 9:30

Task 4 (11):
Used “Field of study” facet and paging navigation
Several explorations of the “Field of study” facet
Time: 5:31

User 6
Comment: Hard to find the next button, | thought it would be at the bottom

Comment: Would be helpful if one could search by author or collection (filter on the search
box)
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Comment: Expected the dynamic drop down result list similar to Google's when using the
search bar

Comment: | want to use the “save” feature but it was not available for me
Task 1 (12):
Used paging navigation to view more results
Did not use any of the facets
Time: 2:45
Task 1 (11):
Used only key-word search
Time: 2:24
Task 2 (12):
When using key-word search, participant used phrases and sentences including “and”
Looked at the facets but did not use them
Used only key-word search
Used the author facet to select from a major author
Selected author from the “Author” facet
Time: 6:25
Task 2 (11):
Looked at the “Author” facet and tried to key-word search the author

Comment: Would be helpful if one could search by author or collection (filter on the
search box)

Explored the “Field of study” facet and used it to inform key-word search refinement
but this not click on any of the radios.

Time: 7:37
Task 3 (11 and 12):
Used only key-word search
Time: 0:49
Time: 1:25
Task 4 (11):
Used the topic “Genetics” and the word “and” for a key-word search. Interesting
Used the results to inform new key-word searches
Ignored the facets
Selected an author from one of the selected papers
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Informed the key-word search by exploring the “Field of study” facet
Time: 6:56
Task 4 (12):
Explored the “Field of study” facet after initial key-word search.
Selected one of the facets from “Field of study” related to the topic
For topic 2, started the search by looking at the “Field of study” facet
Conducted key-word search based on facet observation
Drilled down into the “Field of study” facet generated by the key-word search
Time: 4:14

User 7
Completely ignored the facets:

Thought the amount of sections in the faceted navigation was overwhelming. Also the
amount of results next to each facet was overwhelming and she believed it would be
inefficient to try to look through them.

Hierarchically the results section was much stronger; it was more “in her face” and
made her focus on it much more

Did not use the paging navigation to see more results
Comment: Doesn't do research often anymore. More visual than paper research
Task 1 (11):
When using key-word search, participant used phrases and sentences including “and”
Uses the results to inform the topic
Used only key-word search
Submitted actual topics
Time: 3:12
Task 1 (12):
When using key-word search, participant used phrases and sentences including “and”
Uses the results to inform the topic
Used only key-word search
Submitted actual topics
Time: 1:54
Task 2 (11):
Ignores the facets
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Used only key-word search
Used only articles from the initial result set (no use of paging)
Did not try to refine the result set
Time: 7:20
Task 2 (12):
Ignores the facets
Used only key-word search
Used only articles from the initial result set (no use of paging)
Did not try to refine the result set
Time: 5:09
Task 3 (12):
Used only key-word search
Used only articles from the initial result set (no use of paging)
Comment: Knew more about the topic so she did not rely on the results as much
Time: 1:05
Task 3 (11):
Used only key-word search
Used only articles from the initial result set (no use of paging)
Comment: Knew more about the topic so she did not rely on the results as much
Time: 1:08
Task 4 (12):
Used only key-word search
Comment: Relied more on her personal knowledge for this topic
Refined the key-word search
Time: 10:25
Task 4 (11):
Used only key-word search
Looking at the search results for topic ideas
Refined the key-word search several times
Time: 14:00
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User 8
(limitation) Comment: no description of the article
Comment: Did not notice the paging navigation. Expected to see paging at the bottom.
Did not use facets for filtering the results:
So accustomed to search engines that don't have navigation

When shown the dynamic vs regular faceted navigation, participant selected the former as
her choice.

Task 1 (12):
Used only key-word search
Time: 4:40

Task 1 (11):
Used only key-word search
Time: 1:47

Task 2 (12):
Referred only to the search box
Refined key-words based on results
Time: 7:52

Task 2 (11):
Referred only to the search box
Refined key-words based on results
Used the “Author” facet to find authors
Time: 4:43

Task 3 (11):
Used only key-word search
Ignored facets again
Kept refining the key-word search
Time: 2:42

Task 3 (12):
Used only key-word search
Ignored facets again
Kept refining the key-word search
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Time: 3:02

Task 4 (11):
Used only key-word search
Ignored facets again
Kept refining the key-word search
Selected author from *“Author” facet but did not start using the faceted navigation
Time: 5:30

Task 4 (12):
Used only key-word search
Ignored facets again
Kept refining the key-word search
Time: 2:18

User 9
Note: might not be exploring the interface because of the pressures that come from testing
Note: used phrases for searches (word + and + word)

Comment: Didn't find the faceted navigation helpful, seemed like it moved results away from
the topic.

Comment: Did not use paging because of the lack of options within the page navigation (no
results: 1-11). Didn't realize “next” means next page

Task 1(11):
Started the search with keywords
Refined the search by keywords
Refined the key word search based on results
Only used first page results
Ignored facets
Time: 3:00

Task 1(12):
Key word search only
Refined key word search based on results
Looked only at 1% page results

Ignored facets
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Time: 3:03
Task 2(11):
Started with key word search
Noticed the facets and clicked on “Field of study” facet but didn't use it any further
Refined the keyword search based on search results
Selected papers only from the first page results
Ignored facets for all aspects of the task
Time: 9:29
Task 2(12):
Used key-word search
Refined the key-words several times
Started using the “Field of study” facet to find more results
Combination of key-words search and facet browsing but did not continue to use it
Selected papers only from 1% page
Selected authors only from the results
Informed new key word searches by the results
Time: 7:46
Task 3(12):
Started with a new key word search
Refined the key word search
Used only key-word search
Time: 2:42
Task 3(11):
Started with key-word search
Selected the topic based on the results received from the key-word search
Time: 1:49
Task 4(12):
Used only key words in beginning
Refined key words based on results received
Noticed the facets again:
Comment: “Hmm, what is this?”
Time: 5:45
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Task 4(11):
Used key word search only
Refined key words based on results
Selected papers only from the first results page
Time: 4:30

User 10
Observation: User was very calm and took her time to explore the interface and the results.
Observation: Used commas to separate the key words
Observation: Did not use the paging navigation but she noticed it
Comment: Really enjoys research and found this study fun because there was no pressure
Comment: | noticed I'm getting better with it. Takes me less time to find resources. (learning)
Task 1 (12):
Started with key word search “Building safety measures”
Refined the key words based on the results
Looked at the “Field of study” facet
Clicked “back” to return to the previous facet results
Refined the key words again
Explored the facets
Interesting: used commas to separate the key words
Refined the key word search and clicked on a “Field of study” facet again
Time: 7:51
Task 1(11):
Started with key word search but immediately started using the “Field of study” facet
Kept on using the “Field of study” facet and explored the results
Time: 5:04
Task 2(12):
Started with a key word search
Next explored the “Field of study” facet
Refined the results with “Field of study” facet
Conducted new key word search
Refined the key words again
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Selected results from the results list
Did a new key word search
Selected a “Field of study” option and explored the results
Drilled down into the “Field of study” then explored the results
Used key word search (comma separated)
Selected another “Field of study” option
Selected “Resource type” facet option
Time: 15:37
Task 2(11):
Comment: likes the radio buttons, likes clicking on them
Started with a key word search but immediately selected “Field of study”
Refined the key word search
Explored the facets again
Explored the “Field of study” facet and narrowed the results
Tried new key words and refined them based on resulting facets and search results
Time: 11:49
Task 3(11):
Started with key word search
Immediately took advantage of the “Field of study” facet and selected an option
Used the “Rseource type” facets to only view articles in the result set
Explored more of the “Resource type” and “Field of study” facets
Informed her choices of topics from the results
Continued selecting “Field of study” facet options
Time: 6:11
Task 3(12):
Started with key word search
Explored the “Field of study” facet which informed her next key word search
Selected a “Field of study” facet option after refining the key words
Started with a key word search for the second topic
Immediately started exploring and selecting a “Field of study” facet option
Time: 4:38
Task 4(11):
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Starts with key words (comma separated)
Immediately selected “Field of study” facet option to inform her topic
For topic 1, initiated another key word search and found satisfying results
Continued collecting papers by selecting “Field of study”
For the second topic, started with key words
Explored the “Field of study” facet
Informed the topic from the results
Selected several papers from the results set
Explored more of the “Field of study” facet
Tried new key words
Time: 11:38
Task 4(12):
Started with a wide topic range as key word: “genetics”
Then explored the facets
Informed a new key word search from “Field of study” facet

After some consideration, decided she did not like the topic and tried a new key word
search

Selected articles from initial result set

For topic 2, started with key words

Informed the topic selection based on the result set
Selected papers from the initial result set

Time: 8:53

User 11
Question/Comment: Where would you expect to see the “saved” resources?

Somewhere around the top

Comment: Typically would formulate the topic before finding the papers but since | am
unfamiliar with the topic, | write the topic after finding papers.

Comment: If he knew where the articles were saved and if they are saved, he would not copy
and paste the results but find them later.

Comment: expected to see breadcrumb-style navigation for 12
Comment: Titles lose space between words (limitation)
Comment: Add row striping when a save check is selected
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Overall comments on system:

Liked the linked navigation (traditional) better. Likes that the links don't give him an
option but just drill down into the topic.

The radio buttons made him feel limited. He was expecting to be able to combine
check boxes instead of just selecting one option.

Would have liked to see a breadcrumb or filter like that
Task 1(11):

Started with a key word search

Used the paging navigation to see more of the results

Used only the result set to inform the topics
Time: 3:00

Task 1(12):
Started with key word search
Explored the facets (“Field of study”) to narrow down the topic
Used the “back” to unfilter the results
Used the “Field of study” facet again to find second topic
Time: 4:48

Task 2(11):
For topic 1, Started with key word search
Used used “Resource type” facet to narrow down to articles only
Used the paging navigation to move to the next part of the result set
Realized “more” link reveals more of the facet collection
Expected to find a way to get back to the saved results (limitation)
For topic 2, started from home page with key words
Narrowed down the results by resource and “Field of study”
Time: 8:03

Task 2(12):
For topic 1, started from the home page with key words search
Narrowed down the results by “Resource type” facet “article” and “Field of study”
Selected papers from the result set
Reversed the filtering of the results by using new key word search
Chose another option from the “Field of study” option and drilled down into it
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Time: 5:28

Task 3(12):

Started with key words search on the home page
Filtered results using “Field of study” facet

Informed topics from the result set

Used paging navigation to explore more of the result set
Time: 3:30

Task 3(11):

Started the search from home page using key words
Selected “Field of study” option

Informed the topics from the results

Time: 2:18

Task 4(12):

For topic 1, started from the home page using key word search
Used “Resource type” to narrow down to “books” only
Selected the first 3 resources from the result set

Formulated topic after finding papers

For topic 2, started from home with key word search
Narrowed down the result set by “Resource type” “articles”
Selected articles from initial result set

Refined the key word search

Time: 7:07

Task 4(11):

For topic 1, started from home page with key words search
Selected “books” from “Resource type”
Selected resources from filtered result set
For topic 2, did a general search with only “genetics”
Used the “Field of study” facet
Comment: | will do a general search and narrow it down
Selected papers from the result set
Time: 4:03
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User 12
Comment: | don't see the differences between these two interfaces

Comment: Interface 1 provided too broad categories, while Interface 2 was more specific and
allowed her to drill into the categories

Comment: | learned while | went along

Overall comment on interaction: Liked the linked facet navigation (traditional) more. She
prefers to click on links rather than radio buttons

Task 1(12):
Started with key word search (comma separated)

Analyzed the article results
Noticed the facets and selected an option from “Field of study”
Time: 4:30
Task 1(11):
Started with key word search
Analyzed the results and picked from the result set
Explored the facets and then the results
Time: 2:54
Task 2(12):
For topic 1, started with key word search: “Balck Holes, Matter”
Analyzed the results
Selected “Field of study” option
Clicked the “back” button to unfilter
Submitted a key word search query again
Comment: Results are confusing, it is like being in a library
For topic 2, started with selecting one of the options from “Field of study” facet
Analyzed the results
Selected resources from the result set
Time: 18:39
Task 2(11):
For topic 1, started with key word search: “Black Holes, Matter”
Picked topics from initial results
Used another key word search: “Gravitational wave astronomy”
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Selected “Field of study” facet: “Gravitational waves”
Analyzed the results and picked an article and author
For topic 2, started with key word search: “Acceleration of particles by black holes”
Analyzed the results and picked articles from the result set
Time: 8:31
Task 3(11):
For topic 1, started with key word search: “Energy, sustainability”
Refined the key word search: “Global energy, sustainability”
Analyzed the results and picked topics from the result set
Time: 4:45
Task 3(12):
Started with key word search: “Global energy, sustainability”
Selected “Field of study” facet
Analyzed the results
Clicked the “back” button to return to the previous result set and facet options
Selected the “Collection” facet
Analyzed the results
Conducted another key word search: “Energy”
Explored the “Field of study” facet
Selected one of the facet options, explored the results, and picked topics
Time: 4:26
Task 4(11) — case study, detailed:
Started with key word search: “Genetics and Animal Health”
Analyzed the results
Refined the key word search: “Genetics Animal Health”
Analyzed the results and picked topics
Selected “Animal genetics” from “Field of study” facet
Analyzed the results and picked papers
Selected “Health sciences” from “Field of study”
Selected an author “Smith, Rod” from “Author” facet
Analyzed the results and picked an article
Selected “News articles” from “Resource type” facet
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For topic 2, started with key words search: “Genetics, Chemistry”
Selected “Chemistry” from “Field of study”
Analyzed the results
Selected “One File (GALE)” option from “Collection” facet
Analyzed the results
Selected “Acrticles” from “Resource type” facet
Analyzed the results
Time: 15:00

Task 4(12):
For topic 1, started with key word search: “Genetics and computer science”
Analyzed the results
Selected “Computational Biology” from “Field of study” facet
Analyzed the results and picked both a topic and a paper
Refined the key words search: “Phylogenetic Analysis”
Analyzed the results, picked an article and an author
Clicked the “back” button to unfilter
Conducted another key word search: “Prokaryotic genes”
Analyzed the results and picked papers
Time: 7:51
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APPENDIX 8. IRB APPROVAL LETTER

IOWA ST ATE UNIVERSITY Institutional Review Board

OF SCIENCE AND TECHNOLOGY ﬁem;:i::r:::l;ns:ch
ar
1138 Pearson Hall
Ames, lowa 50011-2207
515 294-4566
FAX 515 294-4267
Date: 2/18/2013
To: Stefan Ganchev CC: Dr. Sunghyun Kang
509 N Hyland #2 282 Design
Ames, |A 50014
From: Office for Responsible Research
Title: Prototype Evaluation
IRB ID: 12-588
Approval Date: 2/15/2013 Date for Continuing Review: 12/10/2014
Submission Type: Modification Review Type: Expedited

-

The project referenced above has received approval from the Institutional Review Board (IRB) at lowa State University according
to the dates shown abowe. Please refer to the IRB ID number shown abowe in all correspondence regarding this study.

To ensure compliance with federal regulations (45 CFR 46 & 21 CFR 56), please be sure to:

e Use only the approved study materials in your research, including the recruitment materials and informed
consent documents that have the IRB approval stamp.

¢ Retain signed informed consent documents for 3 years after the close of the study, when documented consent is
required.

« Obtain IRB approval prior to implementing any changes to the study by submitting a Modification Form for Non-
Exempt Research or Amendment for Personnel Changes form, as necessary.

¢ Immediately inform the IRB of (1) all serious and/or unexpected adverse experiences involving risks to subjects
or others; and (2) any other unanticipated problems involving risks to subjects or others.

o Stop all research activity if IRB approval lapses, unless continuation is necessary to prevent ham to research
participants. Research activity can resume once IRB approval is reestablished.

¢ Complete a new continuing review form at least three to four weeks prior to the date for continuing review as
noted above to provide sufficient time for the IRB to review and approve continuation of the study. We will send a
courtesy reminder as this date approaches.

Please be aware that IRB approval means that you have met the requirements of federal regulations and ISU policies goveming
human subjects research. Approval from other entities may also be needed. For example, access to data from private
records (e.g. student, medical, or employment records, etc.) that are protected by FERPA, HIPAA, or other confidentiality
policies requires permission from the holders of those records. Similarly, for research conducted in institutions other than ISU
(e.g., schools, other colleges or universities, medical facilities, companies, etc.), investigators must obtain permission from the
institution(s) as required by their policies. IRB approval in no way implies or guarantees that permission from these
other entities will be granted.

Upon completion of the project, please submit a Project Closure Form to the Office for Responsible Research, 1138 Pearson
Hall, to officially close the project.

Please don't hesitate to contact us if you have questions or concems at 515-294-4566 or IRB@iastate.edu.
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APPENDIX 9. LETTER OF CONSENT

INFORMED CONSENT DOCUMENT

Title of Study: Prototype Evaluation

Investigators:
Principal Investigator: Stefan Ganchev (sganchev@iastate.edu)
Co-Investigator: Sunghyun Kang (shrkang@iastate.edu)

This is a research study. Please take your time in deciding if you would like to participate.
Please feel free to ask questions at any time.

INTRODUCTION

The purpose of this study is to assess and compare the usability of 2 journal article search
interfaces. You are being invited to participate in this study because you are a student and
have responded to the solicitation for participation. You should not participate if you are
under the age of 18 and are not currently a student at ISU.

DESCRIPTION OF PROCEDURES

If you agree to participate, you will be asked to complete a brief survey about your use of
library online resources and search engines. After completion of the survey, you will be
asked to complete a series of tasks on 2 different interface systems. During the interface
testing, you will be observed by the Principal Investigator, video will be captured of the
screen activity (your identity and facial expression will not be recorded, in addition to your
identity being kept confidential), mouse movements will be tracked and audio of your voice
will be recorded. After completing the task sequence with the two systems, an exit survey
will be conducted to collect feedback about your overall experience and to learn how you
compare the two systems.

You are NOT required to answer any questions that you do not want to answer.

Your participation will last for a single session of approximately ONE HOUR.

RISKS

There are no forseeable risks at this time from participating in this study as compared to
normal daily activity.
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BENEFITS

If you decide to participate in this study there will be no direct benefit to you. It is hoped that
the information gained in this study will benefit society by showing ways to improve library
search interaction for journal article search and the overall experience of students. It may also
show how to improve information retrieval of academic content.

COSTS AND COMPENSATION

You will not have any costs from participating in this study. You will not be compensated for
participating in this study.

PARTICIPANT RIGHTS

Your participation in this study is completely voluntary and you may refuse to participate or
leave the study at any time. If you decide to not participate in the study or leave the study
early, it will not result in any penalty or loss of benefits to which you are otherwise entitled.
You can skip any questions that you do not wish to answer.

CONFIDENTIALITY

Records identifying participants will be kept confidential to the extent permitted by
applicable laws and regulations and will not be made publicly available. However, federal
government regulatory agencies auditing departments of lowa State University, and the
Institutional Review Board (a committee that reviews and approves human subject research
studies) may inspect and/or copy your records for quality assurance and data analysis. These
records may contain private information.

To ensure confidentiality to the extent permitted by law, the following measures will
be taken: Only the principal investigator and co-investigator will have access to the data.
Paper-based documents containing data from the research will be kept confidential in a
locked filing cabinet, the video recordings, interview transcripts, and related data files will be
kept as password protected computer files. The raw data and forms will be destroyed after it
is transcribed and entered into a data management software. Participants' true identity will be
protected in all reports and/or publications by using pseudonyms and fictional aspects. If the
results are published, your identity will remain confidential.
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QUESTIONS OR PROBLEMS
You are encouraged to ask questions at any time during this study.

» For further information about the study contact Stefan Ganchev, 515-326-2305,
sganchev@iastate.edu or Sunghyun Kang, shrkang@iastate.edu

» If you have any questions about the rights of research subjects or research-related
injury, please contact the IRB Administrator, (515) 294-4566, IRB@iastate.edu, or
Director, (515) 294-3115, Office for Responsible Research, lowa State University,
Ames, lowa 50011.
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*k*k

PARTICIPANT SIGNATURE

Your signature indicates that you voluntarily agree to participate in this study, that the study
has been explained to you, that you have been given the time to read the document, and that
your questions have been satisfactorily answered. You will receive a copy of the written
informed consent prior to your participation in the study.

Participant’s Name (printed)

(Participant’s Signature) (Date)
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