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ABSTRACT                        

Reducing Library Anxiety in the Information Seeking Behavior of First Year College Students 

(May 2023) 

Elizabeth Jean Brumfield, B.A., University of Pittsburgh, PA 

Masters Library and Information Science, University of Pittsburgh, PA 

Chair of Advisory Committee: Dr. Pamela Barber Freeman 

 

This study explored the use of interactive technology to reduce library anxiety in the 

information seeking behavior of first year students enrolled in a historically Black college or 

university. Based on the research focus, the following questions were formulated:  What are the 

determinants for reducing library anxiety in first year college students’ information seeking 

behavior? Related questions were formatted to test the hypotheses and for data collection:  

(1) Can interactive applications included as part of the information retrieval process 

decrease library anxiety? 

(2) Can familiarity, as measured by a pre and post survey, decrease library anxiety? 

Interactive applications may include virtual and augmented reality, online chat, games and 

artificial intelligence technology. These are relatively new forms of technology used in 

education, and research indicates that these technologies promote immersive experiences that can 

contribute to learning. The research hypothesized that these technologies may also increase 

familiarity of the library and the related resources, which may reduce library anxiety. This 

research may provide vital information to higher education administrators and librarians to 
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ensure that all students receive adequate resources to find information needed for their classes 

and that barriers that prevent progress in student’s education are removed. 

Keywords:  information seeking behavior, library anxiety, virtual reality, augmented 

reality 
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CHAPTER 1 

INTRODUCTION 

As a psychological and emotional condition, anxiety is characteristic of human behavior. 

Most humans will, to some extent, experience anxiety at some point in their lives. The 

characteristics of anxiety differ for everyone. The accepted definition of anxiety is a feeling of 

worry, nervousness, unease, or concern about an uncertain outcome. Many people deal with 

anxiety and phobias of various kinds: aerophobia-fear of flying, agoraphobia-fear of crowds; 

PTSD-post traumatic stress disorder; fear of public speaking; and fear of driving (Manera et al., 

2016; Morina et al., 2015; Zinzow, 2017). During their studies, students may experience 

academic fears, test anxiety, math anxiety and library anxiety (Van Scoyoc, 2003).  

Anxiety can be long-term (trait) or (state) short-term-incident-related anxiety. Long-term 

anxiety falls into a category of mental disorders associated with compulsive behaviors, whereas 

short-term or state anxiety is specific to a situation or an event. Library anxiety, as state or short-

term anxiety, is associated with a person having uncomfortable feelings in a library setting or 

performing library activities, such as searching for information, either online or within a physical 

library setting (Gardijan, 2021; Jiao, et al., 2006; Jiao, et al., 1996; Mellon, 1986; Popoola, et al., 

2021; Van Scoyoc, 2003). 

Library educators have observed that some students are more comfortable in a library 

environment than others. Some students feel at home in a library, while others may feel 

overwhelmed. Researchers began studying library anxiety in 1986 and continue looking at this 

phenomenon. Studies have shown that first-year students exhibited the highest fear of the library 

and the process of finding information within a library or library website. This documented 

This dissertation follows the style of the American Psychological Association, 7th Ed. 
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anxiety is one of the main barriers to academic success. The idea of fearing the library and 

librarians was first coined "library anxiety" in 1986 by Constance Mellon (1986). According to 

Mellon, 75 to 85% of undergraduate students described their initial library research experiences 

as anxiety. The anxiety stemmed from either the relative size of the library, a need for knowledge 

about the location of materials, equipment, and resources, and how to initiate and proceed with 

library research. Library anxiety is also characterized by feelings that one’s library skills are 

inadequate compared to one’s peers. Students may feel that this inadequacy is shameful and 

should be hidden and that one’s inadequacy is revealed by asking librarians questions.  

Librarians could be seen as contributing to library anxiety because students feared they 

would be considered stupid for asking questions. Mellon (1998) concluded that "Students 

become so anxious about having to gather information in a library for their research papers that 

they are unable to approach the problem logically or effectively" (p. 163). 

 Library anxiety can severely impact college students' ability to complete their 

assignments. Information searching in online library databases is impacted by search strategies. 

The relevancy and accuracy of critical words, authors, titles, call numbers, and subject 

classifications determine the likelihood of finding appropriate information. Students can spend 

their spare time searching if they need to be more knowledgeable of library terms and search 

techniques. It can be frustrating and anxiety-producing. Students' uncomfortable feelings about 

the library can lead to cognitive, physiological, and behavioral problems that interfere with their 

abilities to accomplish library tasks (Jiao & Onwuegbuzie, 1996; Van Scoyoc, 2003) or complete 

a program of study. Students may avoid or procrastinate going to the library or researching 

(Onwuegbuzie et al., 2004). Millennial students' information-seeking behaviors may be 
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especially problematic because they tend to rely on digital tools such as Google or Yahoo instead 

of library databases (Holman, 2011; Lacovic, 2015). 

Regarding appropriate and legitimate information resources instead of fake or inaccurate 

information, Google and Yahoo as search engines are not necessarily considered for the quality 

or accuracy of the documents posted online. Students can be misled into believing the 

information they retrieve from these sites is scholarly research. Students must create quality 

searches using appropriate resources to succeed in the research process. It can be a complex and 

overwhelming process. Students sometimes need to realize that searching on Google differs from 

using an article database. Search syntax, titles, and search strings are required for relevant 

information retrieval in database searches as opposed to typing a sentence in Google and 

retrieving popular information, not necessarily relevant. 

Library directors spend thousands of dollars for access to publisher's databases. As a 

budget item, justification is usually required, which often includes an analysis of library 

resources. Database vendors provide the ability to analyze search strategies, including the terms 

used in each search. Accordingly, an overview of search data indicates that 80% of student 

search syntax used one or two keywords as a strategy (Holman, 2011). This strategy often leads 

to a broad range of titles and documents, many irrelevant. Within the information-seeking 

process, the inability to find relevant information quickly can lead to anxiety and frustration. 

Search patterns provide a window into lost information-seeking behaviors (Dorn, et al., 2013). 

The feeling of not knowing where to look or what terms to use to find information is evident in 

the repetitive use of search terms, the broadness of the subject terms used and the tendency to 

continually use only the most familiar resources. Lost search patterns can lead to frustration and 
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anxiety, which can cause students to procrastinate with assignments or withdraw entirely from a 

class. The expense of retaking a class or withdrawing because assignments are incomplete or 

poorly completed might result from library anxiety.  

Students who rely on library machinery can feel anxiety because of library resources and 

equipment's physical size and location. Printers and computer labs can cause a sense of 

frustration. Students rely on mechanical library equipment, scanners, computers and printers. 

Recently, libraries have begun to loan out laptops and other devices. Students must learn where 

to pick up items, pay for them, and use them. Usually, identification and authentication are 

required, such as remembering passwords and updating software applications. Many libraries 

have student departments within the building, financial aid, writing centers, tutoring, and 

technology centers which may be located on various floors along with books and other physical 

library items. Thus, the physical environment of a library can contribute to anxiety. 

The complexity of today's information retrieval systems dictates an increasing need for 

students to rely on the expertise of librarians. However, the appearance and demeanor of a 

librarian can also cause library anxiety in some students. Students may need answers but are 

reluctant to ask questions. Swope and Katzner (1972) determined that only 35% of the students 

in the library who had questions indicated they would ask a librarian for help.  

There are various reasons why a student may feel uncomfortable approaching librarians 

with questions. Some theorize that students perceive the librarian as an institution instead of an 

individual. Thus, they approach communication with the norms they would for approaching an 

institution. For example, a student who expects the librarian to be friendly and helpful may 

approach the librarian very differently than a student who expects the librarian to be there to help 
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if they are still looking for the information. Also, students from underrepresented populations 

may feel uncomfortable approaching a librarian dissimilar to their culture (Stewart et al., 2019). 

Approximately only five percent of African Americans are currently in the library field. As such, 

Black students may interact with a librarian, not of their race or culture. Most librarians are 

American White women; thus, the reality is that many students may find themselves having to 

ask questions from a librarian not of their culture, gender, race or ethnicity. 

 In the library and information science field, library anxiety remains a significant concern 

and is the basis for research studies for administrators and librarians. Library professionals aim 

to reduce or eliminate conditions that impact access to information. Library anxiety can affect 

decision-making in locating, identifying appropriate data, and using relevant information. These 

are the three stages in the information-seeking process. It is beneficial to discuss library anxiety 

as it relates to information-seeking behavior and as intrinsic to learning. Libraries are 

information resources, especially for college students. As such, it is helpful to examine students' 

perceptions of libraries and provide ways to reduce barriers that may hinder their academic 

performance. 

Background of the Study 

Information-seeking behavior arises from a determination that one needs information and 

the realization that they do not have the knowledge to address that need. An information need is, 

therefore, a gap in knowledge and information seeking is the process one goes through to fill that 

gap (Case, 2006; Dervin, 1998; Kulthau, 1993; Kulthau, 2004; Wilson, 1999). Psychology and 

neuroscience research suggest that people have affective and emotional motivations for their 
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choice and behaviors when dealing with an information need (Kalbach, 2006). Anxiety would, 

therefore, be an affective condition experienced during the information-seeking process. 

Information-seeking behavior is studied in psychology, management, communications, 

and information science. There are more than 10,000 publications and other disciplines related to 

this essential human activity (Case, 2012). The literature shows that information seeking has 

been accepted as dynamic and linear (Kulthau, 2004), following stages from a lack of knowledge 

to knowledge. People experience the information-seeking process as an interplay of emotions, 

thoughts, and actions (Kulthau, 2004). Various theories and models have been used to explain 

information-seeking behavior, including Ellis’ (1989) behavioral model of information-searching 

strategies, Kulthau's (1993) information-search process, Dervin's (1998) sense-making model 

and Wilson's (1999) problem-solving model. Many others contribute to a general understanding 

of information seeking. Collectively, these studies suggest information seeking exists within a 

context and is a linear process consisting of stages and iterative activities. These theories form 

the foundation of what is accepted as a definition of information-seeking behavior (Wilson et al., 

2002). 

Conceptual Framework 

As anxiety is an affective condition of human behavior, the conceptual framework most 

relevant focuses on appraisal theories of emotion and how affective obstacles impact information 

seeking. The premise of appraisal theories is that human emotions are elicited when an individual 

appraises a situation, object or circumstance, and that appraisal results in the feeling of intrinsic 

pleasantness or unpleasantness (Ellsworth & Scherer, 2003). Appraisal theorists take a functional 

approach to emotions and barriers in information seeking. Emotions cause individuals to act in 
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specific ways based on their appraisal; in libraries, this could be the environment or situational 

experience. The individuals' feelings have a motivational effect that produces action. “Positive 

actions can include approaching the library or librarian and using the appraised resource. 

Adverse actions can include rejection, avoidance and non-use of an appraised object, event, or 

environment” (Mulligan & Scherer, 2012, p. 352). The objects that would be affective barriers to 

information seeking in this study are information sources, for example, websites, library staff and 

library environments, or information systems, for example, library databases and search engines, 

and physical locations of items. In this study, there is a deliberate attempt to observe negative 

appraisals and actions before introducing a controlled variable to produce positive appraisals and 

actions.  

Participants were given a pre and post-survey that required them to appraise how they felt 

before and after they viewed and used an interactive application added to a survey question. The 

digital information included in the question was designed to familiarize them with library 

resources, staff, search engines, and the overall library environment. The survey data of their 

experience provided the means for analysis of library anxiety, both pre and post-introduction of 

the use of the controlled variable.  

Libraries are information resources and are essential in the research-seeking behavior of 

students. A study by De Rosa (2006) showed that 87% of college students physically visited their 

library, 61% used a library website, and 89% of college students typically began their 

information search using a library search engine.  

As the Covid-19 pandemic forced many libraries to close, there are new studies that look 

at library usage before, during and after the pandemic (Anderson, et al., 2021; Scoulas, et al., 
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2021; Walsh & Rana, 2020). Responses revealed that the COVID-19 pandemic significantly 

influenced library visits. There was a negative correlation between students' GPA and lack of 

physical library use and a positive correlation between online library use and GPA (Scoulas & De 

Groote, 2021). While it is evident that students use the library, research indicated a dissonance 

between the environments and materials that libraries provide and the environment and resources 

that students wanted and used. Self-service, satisfaction, and seamlessness, such as ease of use, 

comfort, convenience and availability, knowledge of the library and barriers with staff contribute 

to the information-seeking process as well as feelings of anxiety (DeRosa, 2006; Malvasi, 2009).  

The concept of library anxiety was introduced in 1986 by Constance Mellon's research on 

academic libraries. Mellon (1986) noted that students felt overwhelmed and inadequate when 

first approaching a library. Students perceived their library skills as insufficient, while they 

overestimated the skills of their peers. They were embarrassed to ask librarians for assistance 

because of this feeling of inadequacy. She suggested several causes of library anxiety: the size of 

the library, not knowing where things were located, how and where to begin research, and the 

library's role in the research process (Malvasi, 2009; Mellon, 1986).  

Jiao and Onwuegbuzie (1999) indicated that knowledge of the library played a part in 

students' perceptions. Students unfamiliar with the library and the resources were more frustrated 

and anxious. They noted that the anxiety student’s felt included frustration with the library's 

mechanical devices, including copy machines and printers. 

Several studies have examined library anxiety. These are discussed in the literature 

review. The studies include information on how self-efficacy and uncertainty relate to library 

anxiety. Uncertainty is customary when students navigate new environments. First-year students 
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arriving on campus have to orient themselves to an unfamiliar environment. Thus, the library 

becomes a place of uncertainty, which can cause anxiety.  

Self-efficacy refers to individuals' confidence that they have the ability and resources to 

succeed at specific goals. One's self-efficacy beliefs contribute to effective performance by 

increasing motivation, task focus, effort, and decreasing anxiety. Self-efficacy is more than just 

confidence. It considers the perceived outcome of the action and whether that action is within its 

range of capabilities. Thus, self-efficacy is a person's belief in their ability to achieve (or 

otherwise) an outcome through their behavior.  

Students with low self-efficacy may doubt their ability to interpret the information they 

find accurately. Low self-efficacy can lead students to seek information consistent with their 

views of themselves and interpret information like what they already believe, even if it needs to 

be more accurate or correct (Swann, 1985). Low self-efficacy students may become distracted by 

perceived inadequacies and failures, which consume the time and cognitive resources needed to 

attend to task demands and interpret information effectively (Bandura, 1993).  

One important conclusion drawn from many studies on library anxiety is that affective 

perceptions of anxiety are not related to academic ability. Exceptional students with high test 

scores and academic rank may experience library anxiety (Jiao & Onwuegbuzie, 1999; Mech & 

Brooks, 1995, 1997). As the research indicates, library anxiety is specific to the environment or 

activity. This suggests that researchers should focus on treating and reducing library anxiety 

within the context of the library environment or activity (Mech & Brooks, 1995, 1997). While 

exceptional students may experience library anxiety, the research shows that students with higher 

library participation have higher grades, better research papers, overall satisfaction in their 
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academic studies, and more significant retention records (Allison, 2015: Malvasi, 2009; Mezick, 

2007).  

This study hypothesized that by increasing the amount of information via an interactive 

application, including virtual or augmented resources, students would become more familiar with 

the library and thus, anxiety would be reduced. Interactive applications, such as virtual and 

augmented scenes, were used to treat many trait anxiety disorders, including post-traumatic 

stress, anorexia, dementia and social phobias (Beach & Wendt, 2016; Gorini & Riva, 2008; 

Harris et al., 2002; Lindner et al., 2017; Manera et al., 2016; Morina et al., 2015). This study 

embedded digital applications that use designs that facilitate interactions between users and the 

app or website. Thus, the user interacts with the screen through clicking, swiping, tapping or 

some sort of action. The webpage is designed to elicit some action connecting the user with the 

screen. The screen can include designs incorporating artificial intelligence, virtual or augmented 

reality and other types of immersive design elements. Interactive applications contrast with static 

web pages characterized by static text and pictures. (Nysveen et al., 2004). Corporations use 

interactive applications in designing websites to encourage consumer decision-making and 

purchasing. Examples of such applications are customer communities, personalized services, and 

push-based notifications. An example of a push-based notification is clickable pop-up messages 

on browsers. They are interactive communication tools that enable companies to convey 

messages, offers, or other information to their customers. Personalized service applications allow 

users to set their preferences by inputting information related to their likes and dislikes. The 

application uses that information to make recommendations and provide access to those items for 

purchases. The application can use artificial intelligence to select personalized resources or 
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human interaction. A more detailed definition and description of the way interactive applications 

used in this study are included in the literature review. 

This study did not intend to diagnosis and serve as a treatment for any anxieties. The 

study aimed to generalize and describe the affective conditions of library anxiety as perceived by 

first-year college students and to analyze whether students perceived less discomfort after 

receiving more information through a controlled application added during the information-

seeking process.  

Definitions 

Augmented Reality: the definition of augmented reality is an enhanced depiction of reality 

where the physical real-world is augmented with superimposed computer-generated images 

(Aggarwal, 2019). 

Community interactive applications: are Internet-based forums for group communication 

Examples of interactive community applications are online chat services, discussion boards, 

polls and surveys (Nysveen et al., 2004). 

Informatics: is the study and use of information technology and its purpose in society. 

Information professionals, including librarians, who focus on the study of technology fall into 

the informatics category.  Librarians who study informatics seek to observe how people interact 

with information technology and how it shapes relationships, organizations, and the world 

(Sawyer, 2002) 

Interactive Application(s): there are many definitions for interactive applications, it is a term 

that may be applied to a wide range of software applications. It is an application that allows users 

to interact with audiovisual information via gamification, visualization, and even virtual and 
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augmented reality. Most apps include some interactivity, usually, with visual or auditory 

elements (Nysveen et al., 2004). 

Virtual Reality: there are two different kinds of virtual reality applications: non-immersive and 

immersive. Non-immersive virtual reality is a computer-based environment that can simulate 

places in the real or imagined worlds. Immersive takes the idea further by perceiving being 

present in a non-physical environment. While non-immersive virtual reality can be loaded on a 

standard computer, immersive virtual reality needs devices for the total experience (Freina & 

Ott, 2015).           

Web application personalization: is defined as any action that customizes the information or 

services provided by a website to an individual (Ameen et al., 2012).  

Emerging Technology in Libraries 

With the advent of new systems of searching and retrieving information, there is a 

growing body of theory and research on emerging technology, such as virtual reality and 

augmented reality applications for library use. Virtual reality has undergone many definitions 

over the years since its first introduction in science fiction books in 1935 (Norman, 2017). 

Depending on the field of study, virtual reality is viewed as an artistic expression, interactive 

application, medical and clinical therapy device, or gamification application for entertainment. A 

simplistic definition of virtual reality as seen from an informatics perspective would be a 

computer simulation of a 3D or 360-degree environment that can be interacted with by a person 

using special electronic equipment. Virtual reality is based on three principles: immersion, 

interaction, and user involvement with the environment.  This technology has potential in 

education and library science by making learning more motivating and engaging.  Figure 1 
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(Brumfield, 2021) is a depiction of a virtual scene that is augmented with interactive 

applications. 

Figure 1  

Example of an Augmented Virtual Interactive Scene  

 

 

Augmented reality is described as an enhanced depiction of reality where the physical 

real-world is augmented with superimposed computer-generated images, thus enhancing reality 

(Carmigniani, 2011). Whereas virtual reality immerses one in a virtual environment, augmented 

reality uses the existing natural environment and information is laid on top. Augmented reality 

applications can be as simple as a text message or as complicated as instructions on how to 

perform surgery (Silva et al., 2003). 

There are four kinds of augmented reality applications: (1) image recognition or maker 

based, which uses a camera and either QR codes or some visual recognition markers; (2) GPS or 

location-mapping applications, (3) projection-based or hologram applications; and (4) 

superimposition as found in commercial apps such as IKEA and automobile company 
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advertisements (Carmigniani, et al., 2011). Figure 2 is an illustration of augmented reality with 

image recognition (Brumfield, 2021). 

Figure 2  

Example of Augmented Reality with Image Recognition 

 

  

For this study the researcher used augmented reality as an interactive application. Virtual 

library scenes were created and augmented with overlaid library information related to the 

survey questions asked of the participants. The users experience with the interactive application 

may have affected their responses to a post survey and were used as data for the study. The 

researcher used previous experience creating augmented and virtual reality projects to develop a 

virtual library test scene specifically to address the questions presented in the study.  



15 
 

 

Problem Statement   

Librarians and other information professionals’ function under the auspice that users 

want, need, and use information. With the desire for information comes the need for search 

strategies. Students use various information resources, including the physical library and online 

library resources. However, many studies show that library anxiety is a problem for many 

students and affects their ability to use library resources. Online or digital information seeking is 

influenced by multiple factors, including the user's knowledge of the information retrieval 

system, user goals, search patterns, expectations, understandings, and navigational strategies. It 

also includes unintended or passive behaviors such as glimpsing and serendipitous browsing, 

which is often described as stumbling upon useful information (Toms, 2000).  

   The study sought to explore the use of interactive applications, including augmented 

reality, to reduce anxiety in the information-seeking behavior of first-year college students. First-

year students were selected as the target population because their level of formal knowledge 

might predispose them to feel anxiety when finding information on an advanced scholarly topic. 

Mech and Brooks (1995, 1997) determined that first-year students had significantly higher 

library anxiety scores than other students. Also, many first-year students currently, represent a 

demographic considered Generation Z. These students have computer skills and feel comfortable 

using emerging technologies, specifically mobile devices, smartphones, and virtual and 

augmented reality applications. As such, these students might be more familiar with using 

interactive applications.  

Research indicates that information seeking is more than just a goal driven task 

performing activity. People have emotions and affective and cognitive behaviors that influence 
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their search strategies. Library anxiety affecting the information-seeking process can direly affect 

a student's academic progress. Jiao and Onwuegbuzie (1999, 2000) noted that library anxiety and 

the avoidance behaviors and procrastination associated with it could lead to weak quality 

research papers, incomplete theses or dissertations, missed deadlines for assignments, failing 

grades, lack of satisfaction with the academic programs, and lower retention rates. 

Research Objectives 

The objective of this study, Reducing Library Anxiety in Information Seeking Behavior 

of First Year College Students, was to collect data on the perceived characteristics of library 

anxiety pre and post-interactive application is included in the information retrieval process. 

Following the digital interaction, the student was re-surveyed to determine whether the addition 

of the controlled variable significantly changed their perceived anxiety level. As a prelude, this 

initial work may help prepare a framework for further research on library anxiety and virtual and 

augmented reality applications. 

Research Questions 

Based on the research focus, the following question was formulated:  What are the 

determinants for reducing library anxiety in first-year college students' information-seeking 

behavior? Related questions are as follows:  

(1) Can interactive applications decrease library anxiety in the information retrieval 

process?  

(2) Can familiarity with the library decrease library anxiety?  

Familiarity is a word not often used with libraries. However, it conveys a sense of identification 

in which a situation, event, place, or person, provokes an unconscious feeling of remembrance 
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and recognition. Familiarity reduces uncertainty which is a negative factor in information 

seeking. It is believed that people, in general, tend to gravitate to things they are familiar with. 

Soleimani and Shahreki (2017) evaluated the effect of teaching scientific search methods and 

increasing familiarity with databases to reduce library anxiety in dental students. Their study 

showed that anxiety decreased when students became more familiar with computers and 

databases through a training program. 

The information-seeking behavior of students has long been a focus of researchers. The 

generation born around 2000 is often referred to as Generation Z.  They are prime subjects 

because they have grown up with more electronic resources than any previous generation 

(Weiler, 2005). These students have never been without a smartphone or tablet, and many have 

used them since infancy. This generation is also losing patience and expects information to be 

readily available.  

However, this generation is also exposed to more fake news and unreliable information 

they must decipher. According to the research, the ability to distinguish relevant information 

from irrelevant is a cause of anxiety (Mellon,1986; Van Scoyoc, 2003). Thus, it is appropriate 

that the research questions focus on first-year students. 

Libraries play a crucial role in the education of students and are in an ideal position to 

introduce new technologies. Libraries evaluate and purchase electronic databases, create catalogs 

and metadata, apply emerging technologies to information literacy instruction and invent and 

patent software. The use of technology in libraries is significant, however, overlooked. The use 

of digital and virtual technology to reduce anxiety has been used in other research areas, so it is 

reasonable to assume there is potential to use it in library studies. The research questions posed 
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will assist libraries in future research and may assist in developing content, services, and 

environments conducive to the next generation of students.  

Limitations and Delimitations 

The limitation of this study is that it did not seek to identify a correlation between the use 

of interactive applications such as augmented reality and students' levels of anxiety throughout 

the information-seeking process. Nor did it attempt to identify causal relationships to barriers, 

such as library staff, size of the library and students' academic ability in predicting library 

anxiety levels. However, the recommendations from the findings will be helpful to librarians and 

administrators interested in furthering the research on the use of technology to enhance 

familiarity with library resources. Additionally, the results will not provide remedies for the 

psychological aspects of library anxiety. The goal is to explore, understand, clarify, and elucidate 

the importance of library anxiety so that subsequent discussions may lead to better practices and 

informed decisions that assist students experiencing library anxiety. 

Significance of the Study 

Ways of discovering and assessing students' needs is an ongoing effort. Library anxiety 

can be debilitating to students. If students feel uncomfortable or familiar with the library, they 

may avoid participating in library activities and will not get the best out of the resources 

available. Students' uncomfortable perceptions about libraries can lead to cognitive, 

physiological, and behavioral problems and diminish their ability to complete assignments and 

even their courses.  

University administrators and librarians want to ensure that students succeed. Access to 

information, unfortunately, for library-anxious students does not necessarily translate into user-
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friendly library environments, receptive and understanding librarians, and relevant and 

responsive retrieval systems. For some students, because of anxiety, the library is a barrier to 

their success and completion of their education. The study determined whether the use of 

interactive applications as a manipulation of an information retrieval system could reduce the 

affective conditions of anxiety among first-year students during the information-seeking process. 

This study is needed to continue investigating the barriers to student success and to assist 

librarians and information professionals on the potential of emerging technologies, virtual and 

augmented reality, in education.  
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CHAPTER II  

LITERATURE REVIEW 

This literature review is arranged topically based partly on the questions posed for the 

study. The researcher examined first-year students and their information-seeking behaviors, 

followed by a discussion on self-efficacy and studies focusing on library anxiety. The review 

continues with a review on technology in education followed by a discussion on interactive 

applications, and virtual and augmented reality, as an emerging technology researched in recent 

studies in education and library and information science. The final section of the review 

discusses how valuable libraries are and their role in the persistence and success of college 

students. This review is necessary for this study, which determined whether the use of interactive 

applications as part of an information retrieval system could reduce the affective conditions of 

library anxiety among students during the stages of the information-seeking process. 

First-Year Students Information Seeking Behavior 

This study sought to examine the information-seeking behavior of first-year students. The 

study took place at a historically Black university. However, the distinction of HBCUs is not a 

focus of this study. The information-seeking behavior of first-year students at HBCUs might be 

affected by their identity as first-generation students. At historically Black colleges and 

universities (HBCUs), many first-year students are also first-generation students whose parents 

did not go to college or only attended college briefly.  

There are approximately 101 Historically Black Colleges and Universities (HBCUs). 

HBCUs disproportionately enroll low-income, first-generation college students. It is estimated 

that over 50% of the first-year students attending HBCUs are first-generation students (Thurgood 
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Marshall College Fund, 2019). Black first-generation college students have unique identities and 

social, cultural, and academic needs that should be communicated to college and university 

faculty, staff, and administrators (Wiggins, 2011). Parents' prior education experiences often 

influence knowledge about what to expect in college, so students whose parents have limited or 

no experience with higher education face additional challenges in navigating college life 

(Mitchall & Jaeger, 2018). 

First-year students start their college experience with unique contextual and social 

perceptions that may influence their integration into a higher education institution. Contextual 

factors may include students' family histories, academic skills and abilities, and prior schooling 

experiences. Students have intentions of what they expect to gain from their higher education 

experiences, a promising career, independence from parents, and meeting new friends are some 

motivations. Their academic goals and desire to graduate from a particular institution can 

contribute to how they view college life. Some students come to the university with external 

commitments such as family obligations or outside employment, which may further impact 

students' academic and social integration into a university (Croxton, 2016). 

 Savolainen's (1995) theory of everyday life information seeking (ELIS) provides a 

framework for analyzing how first-year students engage in information seeking. Savolainen 

suggested that people have an internal "order of things" structured according to choices one 

makes in terms of people, time, resources, and networks. People resort to various problem-

solving or information-seeking activities when things are out of order. These activities are rooted 

in one's culture, social class, and past experiences. 
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A study by Nicholas et al. (2009) showed a distinctive form of information-seeking 

behavior associated with students and differences between them and faculty or staff. Many first-

year students need more information literacy skills, critical thinking, and database searching 

proficiency, which are needed for research, academic success, and a satisfying college experience 

(Jacobson & Mark, 2000). High school and entering college students believe they are familiar 

with the Internet and use it as their first source of information. Zhang (1998) suggests that while 

students think they are adept at Internet searching when finding information for class projects, 

they lacked Internet search knowledge and skills. First-year students are generally impatient in 

their search strategies, and often prefer to browse quickly. Thus, they are only sometimes 

accurate. Research on students' information-seeking behavior suggests that students prefer online 

searching and indicate Google is the preferred search engine (Fast, 2004; Zhang, 1998). Urquhart 

and Rowley (2007) concurred in their study that Google was the most widely used information 

retrieval system, and the most popular electronic information services were mobile phones and 

texting. 

A Pew study found that when teachers were asked about the overall impact of the Internet 

and digital technologies on students' research habits, 77% of those teachers said it was mostly 

positive. Also, 99% said the Internet enabled students to access a broader range of resources that 

would otherwise not be available, and 65% stated that the Internet makes today's students more 

self-sufficient researchers (Purcell et al., 2013).  

Teachers asserted that students had come to expect to be able to find information quickly 

and easily. Teachers commenting on the negatives of online searching said that the amount of 

information available today was overwhelming. It was also not always credible and discouraged 
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students from using various sources when conducting research (Purcell et al., 2013). The 

credibility of sources was evaluated in a study conducted on university students searching for 

information on prescription medication. Students indicated that the sources they chose were ones 

they perceived to be credible (Alkhalaf, 2013). However, a further examination found many of 

those resources to be unreliable. 

In a study by Presnell et al. (2015), first-year students reported feelings of library anxiety 

and were less likely to use libraries, except for online reference services. The researchers found 

that students often needed to be made aware of the resources available to them to assist in their 

studies. Students also found the library atmosphere overwhelming and the resources hard to find 

(Presnell et al., 2015). 

 Jacobson and Mark (2000) used a pre-test and post-test to gather quantitative data on 587 

first-year students' information-seeking behavior. The authors suggested that information literacy 

in the student's first year was optimal for student success. The authors demonstrated how library 

instruction could be incorporated into first-year programs because students often lacked 

advanced searching skills and may experience more anxiety when searching for information on 

class projects or using unfamiliar information retrieval systems. They suggested that there was a 

need to investigate how students searched for information so that librarians can improve the 

information retrieval systems (Soroya, et al., 2021). 

Urquhart and Rowley (2007) sought to identify the type of information-seeking routines 

students habitually adopted when searching for information. Urquhart and Rowley (2007) found 

that micro and macro factors determined how students searched. Micro factors directly impact 

specific student information behavior, and can include their search strategies, training, academic 
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field, or discipline. Macro factors define the context in which information behavior occurs and 

may impact micro factors. These included technology infrastructure and system design. First-

year undergraduates indicated that the route they chose to find information was governed by time 

factors, the convenience of format, and an unwillingness to try the unfamiliar. 

Uncertainty in Information Seeking 

Early research by Kuhlthau (1991) suggested that users having a gap in knowledge 

triggered the information-seeking process. That anxiety is reduced as the search process 

concludes. However, not all agree. Chowdhury et al. (2011) conducted a qualitative study of 16 

students, eight were first-year undergraduates, and eight were graduate students in Library and 

Information Science. The research subjects performed searches on Google and a university 

OPAC. According to the study, the researchers argued that anxiety might be felt throughout the 

information-seeking process and fluctuated throughout the search. They concluded anxiety may 

be related to the information and expression of that need. Also, it may be linked to the search 

process, identification of relevant systems, and the assessment of and reaction to the information 

retrieved.  

Wilson et al.’s (2002) research suggested that anxiety may be unresolved, or may even 

increase, as the user progresses, often iteratively, through the information-seeking and retrieval 

process and may remain even after its completion. The research hypothesized that the lack of 

knowledge that triggered the information search process may cause users to suffer from varying 

degrees of uncertainty at every stage of the information search retrieval process, that in turn may 

cause anxiety (Chowdhury et al., 2011). Uncertainty may be unavoidable in people seeking to 
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find information. To some, it might be more significant when the data comes from technological 

resources (Chowdhury et al., 2011).  

Other researchers agree that information-seeking in online environments may cause more 

anxiety but suggest that it might be based on the information needed and the tactics used in the 

search (Ellis, 1993). Thus, a person's level of anxiety might be related not only to their 

knowledge or familiarity with the system but also to their ability to recognize helpful 

information. Shamo (2001) used Kuhlthau's six-stage model of the information-seeking process 

(Initiation, Selection, Exploration, Formulation, Collection, Search Closure) to analyze student's 

writing thesis papers. The study results showed that students experienced the most uncertainty 

during stage five, the information-gathering stage. At this stage, the student was deeply involved 

in their topic and committed to creating a search strategy. However, their ability to distinguish 

appropriate information from a vast array of resources caused the most uncertainty. Rowley and 

Urquhart (2007) and Chowdhury et al. (2011) also support Kuhlthau's theory and contended that 

uncertainty can occur throughout the information-seeking process. 

  Khosrowjerdi and Iranshahi (2011) showed a strong relationship between the student's 

confidence in the systems they were using and their familiarity with the topic. Their research 

identified three dimensions—familiarity, expertise, and experience as contributing factors in the 

search process. Familiarity is the amount of time individuals spend with the system; expertise-- 

an ability to perform or problem-solve successfully, past experience-- the previous use of the 

system. These indicators could be determinants of the levels of anxiety that a student would 

experience when searching in an online environment. Students' understanding of a system or 

device is grounded in mental models of that system (Matusiak, 2006), which encompass 
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experience and expectations of what the system will and can do. Also affecting their information-

seeking behaviors are the goals they have for the interaction. These goals are driven by 

situational elements in the student's life and their understanding of the information retrieval 

system they access. 

Technology has changed how students use libraries. Going to the library involves many 

activities, not just finding books in a physical location. More libraries are using e-resources, so 

going to the library is often going to a library webpage. Whatever the online experience might 

be, the physical library has much more meaning to students than online. Going to the library can 

be a good experience, adding value to everyday college life and giving student's a competitive 

edge by exposing them to a wide range of resources. Academic libraries have historically been 

designed as places to collect, access, and preserve print collections, but that view is shifting. 

Increasingly, students see the library as a social space. Library administrators create spaces that 

facilitate communication and interactive learning, which may require eliminating spaces used for 

housing print materials. 

Uncertainty is a cognitive experience when deciding between two or more competing 

choices. Decisions faced under uncertainty can involve either risk or ambiguity, known or 

unknown—information seeking when uncertain is likely about weighing one choice over the 

other as more probable. Uncertainty is customary when one navigates new environments. First-

year students arriving on campus must orient themselves to an unfamiliar environment; thus, the 

library becomes a place of uncertainty. 

When uncertain about how to find resources in a library, not knowing which floor 

something is located on, which elevator or how to find the desired destination, randomly 
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selecting one route without additional input may not be a productive strategy. Gathering more 

information from the environment could differentially narrow the choices, decrease uncertainty 

and increase navigation efficiency. Having a virtual tour of the library with augmented reality 

applications added could decrease uncertainty in information seeking.   

A few studies have begun to show how librarians are exploring augmented reality-based 

approaches to tours and scavenger hunts. One study created QR-code-based audio and video 

tours and beacon-based tours using videos to convey informational content. Librarians at the 

University of Houston Downtown used Aurasma to structure an orientation for students using 

pop culture-infused videos (Lemire et al., 2018). Others have used the apps Aurasma and Junaio 

to create video and text-based self-guided tours that are intended to improve engagement. In 

addition to tours of library spaces, some libraries have developed augmented reality tours of their 

entire campuses. 

 Texas A&M University Librarians conducted a project using augmented reality in a 

library scavenger hunt to investigate the problem students have with navigating the library. The 

project team considered three types of AR tools: marker-based AR, marker-less AR, and 

location-based AR (Wojciechowski & Cellary, 2013). Marker-based AR tools use physical 

markers, commonly known as QR codes. The QR codes are recognized by the augmented reality 

application when the participant scans the code. Scanning the code would trigger an event, which 

could mean tagging into an audio or video link.  

Markerless augmented reality apps recognize the shape of an actual object, such as a 

photograph which then triggers the event. Location-based augmented reality superimposes 
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information directly onto the device screen after being triggered when a pre-established location 

is reached by the participant's mobile device (Lemire et al., 2018). 

Over 900 students, over two semesters, took the Texas A&M librarians' augmented reality 

tour and rated it highly. The librarians suggested that reality apps should become more affordable 

and accessible. More opportunities for shared services like virtual tours can relieve workloads 

while reducing students' uncertainty and anxiety in information seeking within the library. 

Self-efficacy and Information Seeking 

Self-efficacy is an essential construct of Bandura's Social Cognitive Theory (SCT) 

(Bandura, 1986), referring to individuals' confidence that they have the ability and resources to 

succeed at specific goals. One's self-efficacy beliefs contribute to effective performance by 

increasing motivation, task focus, and effort and decreasing anxiety. Self-efficacy is more than 

just confidence. It considers the perceived outcome of the action and whether that action is 

within its range of capabilities. Thus, self-efficacy is a person's belief in their ability to achieve 

(or otherwise) an outcome through their behavior. 

According to Bandura (1989), an individual's perceptions of their self-efficacy will 

influence the types of activities or situations they choose to avoid. Individuals will avoid 

situations they do not have confidence in succeeding but seek out situations where they believe 

they will excel. Self-efficacy is a motivational construct influencing choices, reactions, and how 

much effort and persistence is put into a task. Academic self-efficacy is the "personal judgments 

of one's capabilities to organize and execute courses of action to attain designated types of 

educational performances" (Zimmerman, 1995, p. 203). 
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Academic self-efficacy is considered a significant predictor of academic performance. A 

student's academic performance is influenced by how much effort is put into classroom tasks, 

student involvement, their resilience under adversity, and how much stress and anxiety they 

experience (Odaci et al., 2014). 

Many classroom tasks require computer usage for information seeking. Most students use 

the library for non-entertaining Internet searching, such as searching for journal articles or 

finding books. Library database searching depends on the searcher's ability to use computers. 

Accessing and using online databases and electronic journals is necessary for students using the 

library to enhance students’ academic performance (Tella et al., 2007).  

The process of information seeking on the computer, that is, locating, comparing, and 

assessing information, involves examining and comparing results and reformulating queries to 

discover the limits for critical concepts, and thus learning occurs (Marchionini, 2006). 

Knowledge occurs by viewing or searching, analyzing, making comparisons, and organizing data 

from the search (Stokes, 2013). Often it is evident to librarians that students need help or need 

more self-efficacy when using library databases. For example, if a student only uses a one-word 

search in a subject category in a database information retrieval system and receives a list of 

thousands of possible hits, that would indicate their search was too broad, suggesting they need 

to become more familiar with the database or the search process. If this happened several times 

when they searched, they could begin to doubt their ability to search that database or execute the 

search process. The doubting of their library searching ability could lead to library anxiety. 

Flavian-Blanco et al. (2011) posited that searching for information is more than mastering 

a set of techniques or following certain rules or principles to achieve desired outcomes. They 
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found that affective states or emotions experienced during the search can influence the search's 

nature and performance. Several studies on information-seeking behavior have examined 

different emotions involved in the process, such as uncertainty, and positive and negative 

feelings towards the search process (Flavian-Blanco et al., 2011; Tenopir et al., 2008), and 

perceived beliefs in one's capabilities to form thoughts to execute the courses of action required 

to produce successful outcomes. These beliefs refer to self-efficacy.    

Self-efficacy determines people's feelings, thoughts, motivations and behaviors (Bandura, 

1986). Accordingly, success in completing a task is not only based on the skills required but also 

on the confidence to use these skills effectively. There is a difference between having a set of 

skills and being able to use them optimally under diverse situations. For this reason, students 

with similar training and skills or the same individual in different situations may perform poorly 

depending on their perceptions of their ability. Self-efficacy beliefs also determine the 

individuals' perseverance and resilience in the face of difficulties and the amount of effort 

invested in accomplishing a task. Pajares (2002) argued that individuals with high self-efficacy 

perception expect to succeed and will persevere in activity until it is completed. Contrarily, 

individuals with low self-efficacy anticipate failure and will be less likely to persist in doing an 

activity they perceive as challenging. This function of self-beliefs can also create a self-fulfilling 

prophecy in which one accomplishes what one believes one can accomplish. 

The study of self-efficacy is essential because one's self-perception influences one’s 

thought patterns, emotions and actions, and total human behavior (Kurbanoglu, 2003). Pajares 

(2002) stated that self-efficacy is central to human behavior because it touches virtually every 

aspect of people's lives, providing the foundation for human motivation, well-being, and personal 
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accomplishment. This is the reason why self-efficacy has generated research in several areas, 

such as computer use (Downey & McMurtrey, 2007), business (Zhao et al., 2005), mathematics 

(Usher & Pajares, 2009) and web-based learning (Cheng & Tsai, 2011). 

According to Bandura (1986, 1999), knowledge regarding one's self-efficacy is based on 

four sources of information: past performance or mastery of experiences, vicarious experiences 

of observing peers, verbal persuasion or social feedback, and affective or physiological states. 

Mastery experiences influence self-efficacy behaviors because they are based on the individual's 

attainments. Successful experiences raise self-efficacy appraisals, and failures lower them. The 

interpretation of new experiences depends on the nature and strength of existing self-efficacy 

percepts into which these new experiences must be incorporated. Several studies have found that 

the interpretation of one's performance is the most influential source of self-efficacy information 

(Bates & Khasawneh, 2007; Britner & Pajares, 2006; Calkin, 1994; Mills et. al., 2006).). 

Peer watching or vicarious experiences can also influence self-efficacy by watching 

others succeed or fail in a task. These experiences are another means by which self-efficacy 

beliefs are created and enhanced. Students who observe others they perceive as similarly 

competent succeed or fail in a task can convince them that they are equally capable or incapable 

of performing that task. Research investigating students' self-efficacy found that vicarious 

experiences were among the most critical factors of self-efficacy beliefs in students who 

competed against each other in writing contests (Chan & Lam, 2008; Hodges & Murphy, 2009). 

Verbal persuasion or social feedback can contribute to self-efficacy beliefs. It is widely 

used to convince people that they can achieve a particular task. People can be convinced that 

they have the ability or lack the necessary capabilities to perform a particular task or achieve a 
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particular goal. Verbal persuasion alone might have limited power to create an enduring increase 

in self-efficacy, but it can contribute to a successful performance (Bandura, 1986).   

A study on college freshmen and their ability to make career decisions supported 

Bandura's hypothesis that verbal persuasion can significantly influence self-efficacy 

expectations. Students in the study who experienced verbal persuasion treatment from the career 

counselor gained confidence in their capabilities to engage successfully in career decision- 

making (Luzzo, 1993). In another study on self-efficacy in mathematics and technology fields, 

Zeldin and Pajares (2000) and Usher (2009) found that women received most of their insights 

about their abilities from what others believed they could accomplish. 

Individuals also use physiological or affective emotions as sources of self-efficacy 

information. Students with low self-efficacy can interpret stress as a failure, whereas individuals 

with high self-efficacy can interpret anxiousness as energizing and leading to success. Pajares et 

al. (2007), found that students could estimate their degree of confidence by the way they felt as 

they contemplated an academic task. When students experience negative thoughts about their 

stress, arousal, and anxiety, those affective reactions can lower self-efficacy perceptions and 

trigger different fears and anxiety that hinder performance. 

Information seeking is interwoven with learning. Students with low self-efficacy may 

doubt their ability to accurately interpret the information they find, not only through database or 

Internet searching, but also through face-to-face information seeking. General directional and 

reference questions that students ask librarians can challenge their self-efficacy. Low self-

efficacy can lead students to seek information consistent with their views of themselves and 

interpret information similar to what they already believe, even if it needs to be more accurate or 
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correct (Swann, 1985). Low self-efficacy students may become distracted by perceived 

inadequacies and failures, which consume the time and cognitive resources needed to attend to 

task demands and interpret information effectively (Bandura, 1993). The results of a longitudinal 

study to examine the effects of academic self-efficacy on first-year university students' academic 

performance indicated that self-efficacy was strongly related to overall academic performance as 

well as indirectly through expectations and coping perceptions related to classroom performance, 

stress, health, and overall satisfaction in school (Chemers et al., 2001). 

Most studies on self-efficacy in information-seeking within a library focus on electronic 

searching and information literacy (Ren, 2000; Shrestha, 2008; Tang & Tseng, 2017). The 

research methodology most often used is quantitative surveys, using a pre-test and post-test 

design. However, there is more to self-efficacy and information-seeking in a library than 

electronic searching. Often lower levels of self-efficacy are felt because of anxious feelings 

students develop from intimidation at the size and complexity of the library. The librarians may 

seem less friendly than students would like, and library resources may be challenging to find. 

Other common causes may be student unpreparedness, language barriers, and cultural 

differences.   

Self-efficacy encourages and promotes academic achievement by increasing academic 

aspiration both directly and indirectly through perseverance. Students with high self-efficacy 

persist longer on a task than those who are low in self-efficacy. Additionally, students with low 

self-efficacy tend to use an avoidance coping strategy, such as delaying the start of a project, 

whereas students high in self-efficacy set attainable goals but also become resourceful in helping 

themselves achieve these goals (Lane et al., 2003). 
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Self-efficacy was included in the literature review because of if's bearing on the student 

population being studied and its relationship to the overarching problem of library anxiety. In 

measuring self-efficacy, researchers suggest that the tool used to measure it should be consistent 

with the task being assessed and should be domain-specific (Bandura, 2006). Other researchers 

suggest that the most accurate predictions of self-efficacy occur when it is measured at a level 

specific to the prospective performance (Choi, 2005). However, determining levels of self-

efficacy is not part of this study.  

There are various tools used to measure self-efficacy, but they are not included in this 

study. While self-efficacy is an important area to investigate concerning information seeking, it is 

not the sole factor that contributes to a student's emotional or cognitive feelings associated with 

library anxiety. One of the limitations of this study is that it does not seek to analyze why 

students have library anxiety. The study seeks to investigate whether there are ways to decrease 

or eliminate library anxiety first-year students experience in library information-seeking 

processes. 

Library Anxiety 

Library anxiety is a problem for many students. Psychologically, it is a fear that creates a 

mental blockage a student has when entering a library environment. Research suggests that 

library anxiety is a serious concern for many administrators and should be investigated to help 

students find some relief within the library environment. The anxiety can manifest as uneasiness 

to extreme feelings of confusion and discomfort. It should be rightfully considered as a 

psychological barrier to effective library use. Reference services like providing help and support 

to students in accessing the resources and infrastructure of the library need to be user-friendly. 
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Identification and measurement of library anxiety among users, tracking demographic factors 

and synthesis of the results to reduce the impact of such anxiety forms an important subject 

matter of library research. (Carlile, 2007). 

Library anxiety can manifest as an outright fear of libraries and anything associated with 

it. Certain negative feelings are associated with library aspects like the size of the library, 

locating directions and equipment, and lack of user knowledge. These negative feelings may 

cause an inability to function within a library. Students may feel a sense of inferiority and 

inadequacy and become hesitant to ask library staff for help. (Mellon, 1986) 

Academic libraries are central to supporting university teaching, research and learning 

programs. Libraries affect students' learning and academic performance by providing access to 

information resources and library equipment, such as printers and computers. However, students 

may feel anxious and fearful while attempting to utilize library resources (Ahmad et al., 2021).   

This anxiety can prevent them from using the library and the resources or seeking help from a 

librarian (Jan et al., 2016; Mallen, 1986). Mellon (1986) was the first who introduced the term 

library anxiety. Mellon found that these adverse feelings frequently overwhelmed students to the 

stage at which they could not use the library efficiently. Her study reported that about 75% to 

85% of students in different grades described their first response to using/visiting the library in 

terms of fear and anxiety.  

Several studies have examined library anxiety and show it has been a barrier for users in 

many disciplines (Jan et al., 2016; Rehman et al., 2014). Most library users have diverse levels of 

library fear, tension, and anxiety when they come across a library building or realize they have 

an information need and cannot find the answer without assistance from a librarian. Their fears 
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may be related to the lack of library search skills or perceived difficulties with library staff. All 

of these can bring out unwillingness among the users to use libraries (Jiao & Onwuegbuzie, 

1998). 

Library anxiety is also defined as any negative emotions such as fear, worry, uncertainty, 

uneasiness, lack of ability and frustration regarding library use, resources, staff and environment 

Jan et al., (2016). When visiting a library, anxiety can make users feel uneasy and uncomfortable 

and leave the library before finishing their search for information or feel less interest in library 

use (Higgins, 2001). Cleveland (2004) found that students with high library anxiety levels have 

2.5 times less library use as compared to the other students. Similarly, Kampen (2004) reported 

that 95% of students delay their research due to library anxiety.  

Jiao and Onwuegbuzie (1998) suggested that library users may encounter anxiety at 

different levels and for different reasons. Researchers interested in libraries have felt the need to 

measure such anxieties quantitatively. Bostick (1992) developed the first tool to quantitatively 

analyze library anxiety, known as Bostick Library Anxiety Scale (BLAS) followed by 

Multidimensional Anxiety Scale (MAS) developed by Kampen in 2004, followed by Anwar et al. 

(2012), AQAK Scale which was developed in Kuwait. There may be a multitude of reasons 

behind an expression of anxious behavior when a student is face-to-face with a library 

professional. Bostick's scale suggested possible anxiety triggers attached to the library resources 

and staff. It is necessary to research library anxiety as an emotional disposition experienced in a 

library setting that has an impact on cognitive, affective and psycho-motor dimensions (Chutia et 

al., 2012). 
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Swope and Katzer (1972) are the earliest library anxiety researchers. They found that 

anxiety was a factor in the lack of communication between students and librarians. They 

observed student's hesitancy to interact with librarians, students would not seek help from 

librarians, and instead preferred to elicit assistance from their peers. The authors theorized that a 

fear of appearing "stupid" might have played a part in this behavior (p. 164). Kosa (1982) 

concurred the students surveyed in his study indicated that they were afraid of appearing ignorant 

or that they were intimidated by the reference librarian (p. 110). He also found that about five 

percent of students gave up if they did not find needed library material when they tried; they did 

not ask anyone, not even their friends, for help.  

Constance Mellon developed the theory of library anxiety in the article Library Anxiety: 

A Grounded Theory and its Development (1986). She determined that 75% to 85% of the 

students studied used terms of fear or anxiety in describing the library. Students in her study 

described themselves as library-phobic and indicated that using the library was something they 

dreaded all semester. Students also described feeling lost or scared in the library, which they 

likened to a maze.  

Mellon identified four causes for students' feelings. Two were related to the library's 

physical space- the building's size and its layout - which they could not navigate. Mellon also 

discovered that many students felt their peers were more knowledgeable and competent in 

searching skills which caused library-anxious students to feel shame and be unwilling to ask 

questions for fear of revealing their inadequacy and appearing stupid.  

Mellon decided to use the term library anxiety because of the phenomenon's close 

relationship to both math and test anxiety. Schoonover and Kinsley (2014) explained the anxiety 
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students feel locating resources. Students in their study claimed that 63% of their frustration with 

libraries came from being unable to locate resources. Students stated, "Academic libraries can be 

difficult to navigate, both virtually and physically, and the amount of resources and spaces is 

overwhelming, particularly for new users who are unfamiliar with the facilities" (p. 175) 

Sharon L. Bostick (1992) developed the Library Anxiety Scale (LAS) to quantitatively 

test Mellon's qualitative theory. Her study culminated in the creation of a 43-item survey to 

measure library anxiety in five areas: barriers with staff, feelings of inadequacy, comfort with the 

library, knowledge of the library, and mechanical barriers. The creation and development of a 

quantitative method to measure library anxiety led to an increase in its study. The ability to 

quantitatively measure library anxiety made it easier to conduct research studies on the topic and 

compare data across studies. Mech and Brooks (1995), conducted the first large-scale test using 

the LAS tool to compare library anxiety to general trait anxiety among 153 students and found 

no connections. They found, among other things, that library anxiety had an inverse relationship 

to a student's academic experience, existing more in first-year and sophomores than 

upperclassmen. 

Most library anxiety research has focused on observations of different groups of students 

and identifying whether specific psychological, demographic, or behavioral aspects of students 

can be correlated to or predictive of library anxiety. Several studies researched college students 

in various programs of study, years, and geographical areas (Ahmed & Aziz, 2017; Anwar, Al-

Kandari & Al-Ansari, 2012; Jan et al., 2016; Jiao et al., 2004). One empirical study, by Jiao et al. 

(2004) examined the racial differences in library anxiety among college students. Their study 

compared African American graduate students with Caucasian students. According to their 
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survey, African Americans reported statistically significantly lower levels of library anxiety 

associated with three library anxiety dimensions than did their Caucasian- American 

counterparts. However, because the two racial groups selected for the study differed in the types 

of institutions they attended (HBCU and PWI), the researchers could not conclude whether the 

differences found in the library anxiety levels were the result of race or the groups' educational 

experience/aptitude.  A replication study (Jiao et al., 2006) with all graduate students attending 

the same HBCU university did not find a statistically significant difference in levels of library 

anxiety between the two groups.  However, African American students still showed lower levels. 

 Anwar et al. (2012) looked at differences in culture and gender. Their results indicated 

that gender did not play a role in library anxiety. Ahmed et al. (2017) and Jan et al. (2016) were 

conducted in locations not in the United States, but in Kuwait and Dhaka in Bangladesh. These 

studies were done in geographical areas where women are not always given access to social 

environments or the ability to speak up about anxiety they may experience in social settings. 

Most of the research reviewed used surveys, primarily the LAS used in 32 studies 

between 1986 and 2006. Several researchers commented that students find the library a 

physically intimidating place (Mech & Brooks, 1995; Van Scoyoc, 2003) and that an assortment 

of fears and problems with self-perception are contributors to library anxiety. Mellon's (1986) 

original study identified the propensity of library-anxious students to feel that other students had 

a better understanding of the library and that asking questions would create embarrassment. Later 

research has since supported that conclusion (Jiao & Onwuegbuzie, 1999; Mellon, 1988). Mech 

and Brooks (1995) found negative correlations between students' levels of library anxiety and 

their self-reported competence in using the library. Jiao and Onwuegbuzie (1999) found that 
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students with the lowest self-perception of library skills tended to have the highest level of 

library anxiety. 

Onwuegbuzie and Jiao (2004) have conducted the most extensive research on library 

anxiety, published two books and over 20 articles on the topic, and co-wrote a book with Sharon 

Bostick, Library Anxiety: Theory, Research, and Applications (2004), which is a general 

reference book for library science students. Another book used in library schools is Library Rx: 

Measuring and Treating Library Anxiety, a Research Study (Malvasi et al., 2009). It detailed 

efforts to study and treat library anxiety at a small private PWI. Jiao and Onwuegbuzie found 

correlations between learning styles and different dimensions of library anxiety and that it could 

affect student study habits. They also found that library anxiety affected the quality of research 

proposals submitted by graduate students and that there was a link between library anxiety and 

academic procrastination.  

Onwuegbuzie and Jiao (2000) created a predictive profile of the library-anxious student 

by identifying students who were most at risk for developing the symptoms. Their study 

identified some predictive factors, which included limited college experience, low frequency of 

visits to the library, and not speaking English as a native language. The last factor was supportive 

of other researchers, such as Ahmed et al. (2017), who found that non-U.S. students can have 

difficulty using libraries. These authors have also found connections between library anxiety and 

student perfectionism. 

Mech and Brooks (1995) found that library anxiety decreased as students advanced in 

their years of study, and Jiao (1996) confirmed this. However, they acknowledged that library 

anxiety did exist in graduate students, including doctoral students. Ben Omran (2001) from the 
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University of Pittsburgh also researched library anxiety in graduate students confirming 

Onwuegbuzie's and Jiao's findings that even doctoral students exhibited library anxiety. 

Onwuegbuzie and Jiao (2004), are the most recent researchers to present a new model of 

library anxiety, the Anxiety-Expectation Mediation model. The AEM model contains variables 

related to information search for research proposals. This AEM model suggests that library 

anxiety and self-perception serve as factors in correlations in the writing of a research proposal 

and personality, and cognitive and demographic variables. The model was tested using 225 

graduate students enrolled in several sections of an introductory-level course at a mid-southern 

university.  

They found that library anxiety correlated with the following variables: grade point 

average, age, cognitive learning style, procrastination, and self-perception. Their analysis also 

revealed a direct relationship between self-perception and research performance. Onwuegbuzie 

and Jiao (2004), suggested that the AEM model of library anxiety supported Wine's (1980) 

Cognitive-Attentional-Interference theory on test anxiety. Similarly, library anxiety hinders 

information search performance by impeding students' ability to receive, concentrate on, and 

encode information. Also, they suggested that library anxiety decreased the efficiency of memory 

processes that were activated when a student was conducting library searches, thus, making it 

difficult to undertake an adequate review of the relevant literature. Specifically, library anxiety 

initiates or promotes cognitive interference by causing the student to shift from doing relevant 

tasks to task-irrelevant thoughts (Wine, 1980), likely leading to search avoidance behaviors 

(Onwuegbuzie & Jiao, 2004). 
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Technology in Education 

The use of digital technologies in education is now part of the university student 

experience. For many students, digital environments such as the Internet and mobile devices are 

part of their everyday lives. The expectations of new students are not limited to their perceived 

investment in technology but include how it is used in their learning. Today's students are 

exposed to technology at a very early stage in their education, therefore they have an expectation 

that it will continue in their college classes. Amidst the use of emerging technologies, it is 

important to recognize the difficulties that universities and students face in using the technology 

appropriately.  

The use of digital technologies for learning and teaching has long been inconsistent – 

varying considerably between subject disciplines, levels of study, modes of delivery, and 

institutions (Selwyn, 2014). Universities provide technological resources; however, they do not 

often understand the reasons why students use specific forms of digital technologies during their 

studies. Technology in education is a source of several studies, including research on how 

technology affects student learning, and the potential of digital technologies to affect broader 

communication, interpersonal skills, and social realities. Henderson and Aston (2017) surveyed 

1658 undergraduate students. They identified 11 benefits of digital technology in education – 

ranging from flexibilities of time and location, the ease of organizing and managing study tasks 

and the ability to replay and revisit teaching materials and learn in more visual forms. The data 

from the study confirms digital technologies as central to the ways in which students experience 

their education. 
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The potential of digital technologies to enhance student learning is well established. 

Benefits include equity of access and the increased efficiency and personalization of teaching 

tools. Technologies that contribute to the learning process are integral to the future of university 

education. However, differences persist between the potential of technology and the realities of 

technology use within university teaching and learning. Not all faculty are as tech-savvy as some 

students, and not all students use technology efficiently.  

Today's students entering the university as undergraduates are assumed to be able to use 

digital technologies seamlessly. They are the first generation to have grown up with mobile 

devices as participatory technologies for social spaces (Wright et al., 2014). These students view 

their mobile phones almost as an extension of their bodies. 

Most students are engaged with social media and are technology savvy. Therefore, there 

is an increased expectation for technology to be used in their education. Technology can be used 

to enhance teaching and learning and can impact a student's pedagogical experience positively or 

negatively. Technology can be perceived to add value to the university experience. Technology 

used for students' learning must be purposeful and designed to enhance their experience and 

improve satisfaction. (Denova & Macaskill, 2013). When technology is used positively, it can 

help engage students. If it is used ineffectively, it can disengage the student. The issue of 

complexity and the advantage of technology is a concern. If the system is too complex, students 

are unlikely to use it, and likewise, if there is no clear advantage over the existing methods, then 

its use will be decreased. 

As technological devices become more present in education, researchers and educators 

are looking into different aspects of technology-enhanced learning. Most recently, a focus on 
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technology-enhanced learning has been put on mobile devices. Mobile devices promote the 

concept of anytime, anywhere learning, which is important for students who frequently change 

places of learning and need access to the learning material as they move from one place to 

another. Most students have mobile devices which are relatively cheap, portable and compatible 

with many educational software applications. Mobile technologies can provide frequent and 

comprehensive access to systems and applications that students need to support formal and 

informal learning. 

The popularity of mobile devices and increased use and reliance on broadband networks 

along with fast access to digital content are some of the direct benefits of mobile learning, as 

well as equal-opportunity access, ubiquitous connectivity, multigenerational users and uses, 

expanded services for mobile workers and enhanced access to services for mobile learners 

(Henderson, 2017). Mobile learning supports individual learning as well as collaborative 

learning which makes it applicable in different learning environments and situations (Vrana, 

2015). 

Libraries have an important role as providers of print and digital information necessary 

for research and teaching. With the emergence of technologies conducive to information 

retrieval, librarians are adopting new and innovative services, as well as introducing ways for 

users to incorporate library services into their daily lives via technology. Today, libraries offer a 

variety of services. Some of them include mobile library websites and MOPACs (Mobile 

OPACs), online collections, library instruction, databases, augmented library tours, and others.  

Technology is used for searching the Internet, searching databases of scholarly 

information, organizing citations, accessing a course management system, and reading or 
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listening to books and articles. Mobile devices can support individualized learning and should 

not cause additional stress or anxiety to students who are familiar with their phones. The target 

population used in this study had access to a mobile phone, they were able to complete the 

survey and access the interactive applications from their phones or laptop.  

Interactive Applications 

 
  New ways of searching and retrieving information are being developed that merit an 

examination of the functionality of emerging technologies. The qualities of interactive 

applications lend well to information seeking studies especially in the field of education and 

library and information science. Interactive application is a term that may be applied to a wide 

range of digital applications. It is used to describe the applications of design elements included in 

a website where one can input information and gain immediate output. Simply put, it is an 

application that allows users to interact with audiovisual information via graphics, images, 

visualization, virtual and augmented reality, audio and textual elements and gamification. The 

most important feature is that it requires some type of interactivity, which is common in most 

apps.  

A study conducted by Nysveena and Pedersen (2002) looked at the use of interactive 

applications used in company websites to gauge consumer perceptions. Their study used the 

technology acceptance model (TAM) as a framework to discuss the general effects of user 

experience with information technology on the effectiveness of information systems. The TAM 

model was applied to study individual perceptions, attitudes and behavior when using 

information systems. “The presumption of this model is that perceived ease of use and perceived 
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usefulness are important determinants of the attitudes to using information systems, and 

consequently, the use of information systems” (p. 138).  

Nysveena and Pedersen examined websites offering interactive applications in the form 

of personalization and customer community services. Personalized services are based on a user 

profile, that the user inputs. Community is a design element that allows the user to connect with 

other users. It could be a chat feature or some other type of communitive interactivity on the 

website. Adding social media buttons to websites is a form of community interactive applications 

that companies frequently include on websites. 

Interactive applications that involve community have been researched in studies on 

online newspapers. Online news websites employ several interactive features for users to engage 

in the communication process. News organizations have been forced to adopt online versions of 

their print newspaper because of the shrinking print audience and the loss of credibility for 

traditional mass media in the United States. With the emergence of new technologies and the 

multidimensional flow of messages, readers can actively choose the information they want and 

even participate in the production of information. Readers can communicate with other readers 

and offer criticism and comments to news articles. The interactivity of communication elements 

serves as a socialization motivation feature (Chung, 2008). Deuze (2003) described interactivity 

used in the design of news websites as either navigational interactivity, adaptive interactivity, or 

functional interactivity. Navigational interactivity focuses on the technical functions of buttons, 

hyperlinks, scrolling and navigating the website. Functional interactivity allows users to 

communicate with other individuals (Chung, 2008).   
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The conceptualization of interactivity has recently been seen as not only human-to-

human communication but also as interactions between humans and computers (Chung 2007, 

2008; Deuze 2003). Technology-facilitated human interactivity involves the ability of people to 

engage with one another. An example of this interactivity would be an email exchange between 

two people. Medium interactivity refers to the ability to engage with a website in ways that 

change the content for a user. Clicking on a hyperlink embedded in an article is a form of 

medium interaction. These activities are common on websites. 

Online chat is an example of an interactive community application. Many libraries offer 

online support and instruction through instant messaging platforms, known as ‘live chat’ systems 

(McLean & Wilson, 2016). These services allow users to seek information via online-based 

synchronous media and a human service representative who provides answers through such 

media (Verhagen et al., 2010). Chat services are used to help overcome problems, answer 

questions, and help in search and navigation of the library’s website.  Previous research suggests 

that individuals often use live chat facilities to gather information from someone they perceive as 

knowledgeable and to reduce time to perform a task (McLean & Wilson, 2016). The main 

purpose of live chat is to provide information relevant to the query and to provide socialization 

and networking for librarians and library users. 

Gamification is another form of an interactive application. It is the incorporation of 

gaming elements, such as scoring points or winning tokens for succeeding at some type of 

challenge. The goal of gamification is to encourage interaction with the site by giving users an 

incentive to engage. Incorporating quizzes and polls are also forms of interactive applications. 

They often resemble games and can be used as entertainment or educational tools on websites.  
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Sitzmann (2011) focused on the effects of virtual and augmented reality in games and 

simulations in enhancing work-related knowledge and skills and educational settings. According 

to the Sitzmann study, the digital environmental characteristics such as the presentation of 

materials, unlimited access to the learning materials, and presentation of resources in a 

supplemental format were most effective in memory retention, self-efficacy and procedural 

knowledge. 

 Augmented Reality (AR) is a software application that combines the virtual or digital 

with a real scene or item (Bangalore, 2015). AR is an interactive application where the physical 

objects are enhanced by digitally-generated information, sometimes using other sensory 

perception enhancing mediums including visual and auditory applications. The literature also 

references augmented reality as being an enhancement that is contextual and reliant on the user’s 

personal experience.   

Augmented reality has been used in fields such as the military, healthcare, architecture, 

robotics, and sales (Ayers, 2013; Kesim, 2012). Libraries are beginning to use augmented reality 

to encourage reading and promote library programs. Books are enhanced by using an image 

recognition device to scan the book, which brings visual interactions, sounds, graphics, or other 

multimedia. This is possible by installing special software on a computer, using mobile apps or a 

website. This technology allows any existing book to be developed into an augmented reality 

edition after publication. By using augmented reality in printed book pages, textbooks become 

dynamic sources of information. In this way, people with no computer background can still have 

a productive, interactive experience (Brumfield, 2013; Kesim, 2012).   
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Augmented reality can be embedded into mobile devices and tablets to provide 

interactive experiences.  The technology enables print materials to be more interactive for 

learners in order to engage them in the experience. The applications can be included in any type 

of text such as books, papers, manuals, magazines, newspapers, flyers, and posters, even Adobe 

documents and photographs. The goal of using the technology is to turn the text into an 

interactive, informative experience by blending physical and digital worlds. 

The addition of the digital or virtual environment to the textual document promotes 

immersive experiences that can contribute to learning and may reduce feelings of anxiety.   

Because many augmented and virtual reality applications are accessed via smartphones, students 

can continue the learning experience outside the classroom through interactive web pages and 

digital overlays. Interactivity, connectivity, and mobility of these applications are motivating 

factors in education and learning, and for this reason, it is essential to examine how librarians can 

incorporate this technology into research studies (Zak, 2014). 

Augmented reality can be broadly defined based on its use and the field in which it is 

used. The principle of augmented reality, in which virtual content is added on top of a real 

environment, is not to be confused with Virtual Reality, where the environment is mostly or 

totally virtual” (Vogt and Shingles, (2013, p. 47). Moreover, Vogt and Shingles discussed two 

types of AR that differ in the way the virtual layer is associated with a given environment. The 

two different types of augmented reality applications include location-based AR and image-based 

AR. Location-based augmented reality applications rely on the spatial position and physical 

position of the device to select and display location-relevant information. Image-based AR uses 

image recognition algorithms to trigger the display of relevant content over a recognized 
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physical pattern (Vogt & Shingles, 2013). Tagged or linked geographical locations, images, and 

objects can come to life with interactive digital content such as video, audio, animations, and 3D 

scenes.  

A lightly augmented reality refers to a situation in which users utilize a large amount of 

information and physical materials from the real world and have access to relatively little virtual 

information. On the other hand, a heavily augmented reality contains frequently accessible 

virtual information (Wu et al., 2013). Augmented reality applications have different unique 

features. Some play videos with sounds, others provide further information by going to active 

URLs, and some have animation. Other applications may have social communication features 

that link social media, email or Facebook.   

Augmented reality technology is a form of interactive application where learners have a 

clear view of the real world, yet, it is not virtual reality, which is also an interactive technology 

application. For example, driving in one’s car they can see the road, but they cannot see the 

history of the location on the road.  Recreating the road and the locations in a virtual world 

where an individual can use a headset to imagine they are driving on the road would be virtual 

reality. Creating a map of the road and augmented virtually tagged historical documents about 

the history of the location that an individual could view on their laptop or mobile device would 

be augmented reality. With the augmented reality features students could also take plain text and 

turn into an immersive experience by tagging virtual objects. 

Hew and Cheung (2010) conducted a systematic literature review on the use of virtual 

reality used in K-12 and higher education. Their review examined virtual worlds' literature in 

three areas: uses of virtual worlds by students and teachers, types of research methods applied to 
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study the effects of 3-D virtual worlds, and kinds of topics researched in 3-D virtual worlds. The 

results of their review indicated that 3-D virtual worlds were used as communication spaces, 

simulation spaces, and experiential spaces.  A study on reducing public speaking anxiety of 

university students used virtual reality interactive applications as a treatment for anxiety 

reduction (Harris et al., 2002). They concluded that a virtual audience was able to elicit anxiety 

in the public speakers, and through therapy, the speakers were able to reduce their anxiety  

The potential to increase self-efficacy, and reduce uncertainty and library anxiety by 

allowing students to visualize concepts and search for information through tagged virtual or 

augmented digital objects was the purpose of this study. For this study the researcher used 

augmented reality as an interactive application. Virtual library scenes were created and 

augmented with over laid library information related to the survey questions asked of the 

participants. The users experience with the interactive application affected their responses to the 

post-survey data reported in the study.  

There is a gap in the research as to the effect of interactive applications in the field of 

education (Khan et al., 2019). Although the number of studies using technology in libraries has 

increased, there is still a lack of research grounded in theory which provides empirical evidence 

as to how interactive applications can improve student’s library experiences. To address the gap 

in the literature, this study focused on the problem of library anxiety and information-seeking 

using the interactive application of augmented reality, as a part of the information-seeking 

process. The advances in technology, such as augmented reality, may be a potential tool for 

librarians and library administrators in curbing the decline in student’s lack of library usage. 
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Interactive technology is changing the teaching and learning process and shows promise for 

libraries today and in the future. 

Value of Libraries in Student Success 

 
There is a gap between undergraduate students and academic libraries, in the perceptions 

of the usefulness of libraries. While academic libraries have traditionally been heralded as the 

heart of the university (Leupp, 1924), today’s undergraduate students are opting for easy, 

convenient, and quick ways to satisfy their information needs, and they may not necessarily 

include libraries as an option (Mizrachi, 2010).  

Many librarians believe that the library will always be a vital part of any academic 

community; however, changes in technology threaten the library’s prestige in the academic 

environment. Previous assumptions about academic life are evolving at a time when technology 

and fundamental beliefs about education are challenged (Fisher, 2019). 

There was a time when the library was seen as the sole provider of students’ information 

outside of the classroom. Before the Internet, librarians were the gatekeepers of information that 

was not easily accessible or freely shared worldwide (American Library Association, 2018a).  

Academic libraries house resources students need, print and online access, and offer a variety of 

valuable services such as reference assistance and instruction (American Library Association, 

2018a). The intent of the library’s resources and services is to help students achieve their 

academic goals and increase student success.  

With the abundance of information available online, the role of the library has been 

questioned. Student’s doing a Google search can find thousands of results in minutes. While 

researchers noted that the reported usage of library websites (58%), ejournals (39%), and online 
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databases (39%) among the 18–24-year-old college student population in 2010 was found to be 

moderate at best (De Rosa et al., 2011). This turning away from the academic library students is 

a cause for concern as significant, positive correlational evidence suggests library utilization is 

closely related to both students’ academic performance. When students are more engaged with 

library resources, they are also more likely to achieve academic success and graduate (Mezick, 

2015). The concept of student engagement has largely emerged from models of student 

persistence frameworks such as those proposed by Tinto (1975, 1987) and Bean (1980) which 

posited that students’ engagement in their universities plays a critical role in their commitments 

to persist in their studies through graduation. 

The advances in technology have made possible opportunities to develop different 

learning and communication styles. The technology available to each generation influences not 

only their behaviors but also their expectations (Malvasi et al., 2009).  Millennials and 

Generation Z have lived most of their life with computers. Generation Zs are visual learners, and 

possess strong visual-spatial skills, which enable them to integrate the virtual with the physical 

as many have done playing video games. Generations Zs are also hoarders of information with 

hypertext minds (Malvasi et al., 2009). While they hoard information, and are familiar with 

technology, this does not mean they are digitally literate. Most do not understand technology or 

can judge the quality of the information they seek. Their challenge is developing critical thinking 

skills, understanding intellectual property rights, judging the authenticity of information, and 

socially connecting to older generations.  

Librarians have a responsibility to turn these challenges into opportunities. Librarians 

must help students understand the normality of their frustration with information retrieval 
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systems. Kuh and Gonyea (2003) studied the nature and value of students’ experiences with their 

libraries and the unique contributions of libraries to learning and the impact of students’ library 

use on their engagement with effective educational practices.  Results indicated that libraries 

were important in helping colleges and universities achieve their academic goals. Library use 

impacted persistence and graduation. Kuh and Gonyea learned that minority students used their 

libraries more often than non-minorities and that academic librarians may indirectly affect 

student success through their interactions with students and by helping them acquire needed 

research and information literacy. Library instruction is important for research skills, however, if 

students are not comfortable with the library or librarian, they will not develop a positive attitude 

about their experience.  

The research of Soria et al. (2014) suggested that even using the library only once during 

the first year of enrollment, increased the odds that students would graduate in four years or were 

retained after four years as opposed to withdrawing from the university. The odds of graduating 

were improved for first-year students who used electronic resources and books, undergraduate 

students who used electronic resources and who took a library instruction course, had 

significantly improved odds of remaining enrolled over withdrawing.  

A study that examined the correlation of students who “read” more, as analyzed by the 

number of books borrowed and the number of searches conducted to access electronic resources, 

showed that student with low/or non-library visits achieve lower grades (Goodall, 2011).  

A literature review conducted by Hagel et al. (2012) identified five potential means by 

which a university library/librarians contribute to student retention: (1) working with faculty 

helping students commit to and engage with their academic studies; (2) working with diverse 
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student groups in the conception and design of services; (3) ensuring emerging technologies were 

accessed and available and did not disadvantage some groups; (4) anticipating trigger points for 

withdrawal, such as library anxiety, that can be influenced by the library; and (5) working 

collaboratively with other support services to provide students with integrated support. 

The academic library as a partner in improving college retention has not received much 

recognition in the higher education literature (Hagel, 2012). In a study looking at student 

retention and the use of campus facilities, Mallinckrodt and Sedlacek (2009) found that there was 

a correlation with hours spent in a campus library and retention. Their study further showed that 

"the only use of academic facilities that predicted retention for black students was studying in a 

campus library" (pp. 568-569). They found that students who used the library were more likely 

to stay in school. Four of the six significant retention predictors for students in general and one 

of the three significant predictors for Black students were the use of the library. 
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CHAPTER III  

METHODOLOGY 
 

This chapter presents the methodology used in this study. The study explored the use of 

online applications to reduce library anxiety in the information-seeking behavior of first-year 

college students. First-year students were selected as the target population because their level of 

formal knowledge might predispose them to feel anxiety when faced with finding information in 

an unfamiliar place like a library. Also, current first-year students represent a demographic 

considered Generation Z. These students have computer skills and feel comfortable using 

emerging technologies, specifically mobile devices, which are often used in interactive web 

applications.  

This study used the Bostick Library Anxiety Scale, a five-point Likert survey, to collect 

information on students' perception of their anxiety when finding information in a library. 

Students were recruited from the list of students enrolled at Prairie View A&M University based 

on the records obtained from the Institutional Research Department. Approximately 1600 

students were identified as first-year students. Of 1600, only 100 emails were selected randomly 

for the study. 

Problem Statement 

   The goal was to explore the use of interactive digital applications, including augmented 

reality applications, to reduce anxiety in the information-seeking behavior of first-year students 

at an HBCU. Studies show that library anxiety is a problem for many students and affects their 

ability to use library resources. Library anxiety can affect a student's academic progress, 

behaviors such as procrastination, reading avoidance, and bad study habits can lead to failed 
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assignments and low grades, and a lack of satisfaction with their academic program leading to 

lower retention rates. Current first-year students were selected because their level of formal 

knowledge might predispose them to anxiety when searching for scholarly resources for a paper 

or assignment. Also, these students represent a demographic that has grown up with technology 

and feel comfortable using emerging technologies, specifically mobile devices, smartphones, and 

virtual and augmented reality applications. As such, these students might be more familiar with 

using online technology to find information.   

Research Questions        

The design of this study was descriptive and does not answer questions about how or why 

something occurs. It attempted to describe the characteristics of those researched. Descriptive 

research is concerned with patterns and observations. The data collected is not to create 

definitive answers. Usually, additional studies are conducted to get more accurate answers. 

Descriptive research methods can be used in either quantitative or qualitative research. It can 

involve an analysis using dependent and independent variables, which can be tabulated along a 

continuum in numerical form. The dependent variables are what is studied. The independent 

variables are those things that the researcher can manipulate. Descriptive research involves 

gathering data, describing occurrences, and then organizing and tabulating to form an analysis. 

The procedures and instruments employed are addressed in the following sections to answer the 

research questions. 

Based on the research focus, the following question was formulated:  What are the 

determinants for reducing library anxiety in first-year college students’ information-seeking 

behavior?   
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Related questions were as follows: 

(1) Can interactive applications included as part of the information retrieval process 

decrease library anxiety? 

 (2) Can familiarity, as measured by a pre and post-survey, decrease library anxiety? 

Research Procedures 

 

This study was designed to explore the nature of the relationship between library anxiety 

and familiarity with the library using interactive digital technology as a control variable. The 

objective of this study was to record the perceived characteristics of library anxiety before a 

controlled variable (interactive application) was incorporated into the information retrieval 

process. A pre and post-survey were used to test the differences in the survey responses. The goal 

was to determine whether the addition of the controlled variable made a significant change in 

students’ perceived level of anxiety and the effectiveness of their information-seeking strategies.  

The instrument used to obtain data was the Library Anxiety Scale (LAS) developed by 

Sharon Bostick (1992). Permission was obtained from the creators of the scale, and the proposal 

was submitted to the Institutional Review Board for approval. The LAS, developed by Bostick, 

consists of 43 statements regarding library anxiety measured on a five-point Likert scale. The 

final sum of the scale scores ranges from 43 to 215 points. An overall low score meant low 

library anxiety and vice versa. A Cronbach’s alpha coefficient of 0.80 was reported by Bostick as 

evidence of the internal consistency of this instrument. A correlation coefficient of 0.74 between 

scores two to three weeks apart showed evidence of its test-retest reliability. A consensus of the 

experts who identified the key components and associated statements of the LAS showed its 
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content validity. The LAS identifies library anxiety in five subscales, namely, barriers with staff, 

affective barriers, comfort with the library, knowledge of the library, and mechanical barriers. 

First-year students were emailed the Library Anxiety Scale (LAS) survey prior to a pre-

test information-seeking activity. The information-seeking activities consisted of answering a 

survey question with the addition of interactive applications that the students would access using 

their mobile phones or laptop. Following the information-seeking activity, they answered a 

second set of questions from the LAS survey to determine whether there was any change 

following their exposure to augmented reality and other interactive applications. 

Population Sample  

The target population was first-year/first-year students enrolled at Prairie View A&M 

University. The requirements for participation were that the students were 18-24 years of age and 

agreed to participate in the study. As this study was a pilot, the sample size was small.  

Initially, recruitment was to come from the Academic Success Center and the Summer 

Bridge Program, programs designed to identify academic and social roadblocks and are 

specifically geared toward continuing the academic success of first-year students. However, 

because of the Covid pandemic, the Success Center was unavailable. As a change, students were 

emailed a unique link to Qualtrics, a survey platform. The email contained information about the 

study and asked for their participation. The survey was anonymous, and no identifiable 

information was collected. 

Recruiting took place at a historically Black university (HBCUs), as it was mentioned in 

the literature review that many HBCUs enroll many first-year students. Some of these students 

are first-generation students whose parents did not attend college or only attended college briefly 
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As discussed in the literature, many of these students would not have prior information about the 

schools they were attending, so their anxiety from uncertainty and self-efficacy might be more 

significant than a student with parental knowledge of college life. Parents' prior education 

experiences often influence knowledge about what to expect in college, so students whose 

parents have limited or no experience with higher education face additional challenges in 

navigating college life (Mitchall & Jaeger, 2018). 

The students surveyed had to be 18 to 24 years old, first-year students who had never 

previously attended college or university. The focus on the 18–24-year age group was relevant to 

the study because this population is considered tech-savvy and often referred to as Generation Z.  

This generation of students has grown up with more access to electronic resources than any 

generation prior. These students use mobile devices regularly and experimenting with technology 

is not new to them. However, this generation is also considered information poor because of 

information overload and exposure to excessive fake information. It was appropriate to use this 

population because, according to the research, the ability to distinguish relevant information 

from irrelevant is a cause of anxiety (Durodolu & Ibenne, 2020). 

Generation Z is also referred to as the loneliness generation (Twenge, 2019) because they 

have fewer social interactions outside of their online communication. There is disagreement over 

whether the increases in mobile devices and digital media are linked to the declines in in-person 

social interaction (Twenge, 2019). Librarians note that this generation appears reluctant to fully 

utilize library resources, as confirmed in the literature review. (Urquhart & Rowley, 2007) Thus, 

it is appropriate that the research questions focus on first-year students. 
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Survey Instrument 

Using Mellon's (1986) theory of information-seeking behavior and anxiety, Bostick 

(1992) developed a reliable tool for quantitatively measuring library anxiety. The instrument 

known as the Library Anxiety Scale (LAS), consists of five factors and 43 statements. Due to its 

validity and reliability, the instrument is used by many researchers in their studies (Collins & 

Veal, 2004; Van Scoyoc, 2003). The total Cronbach's alpha coefficient for Bostick LAS is 0.80, 

which confirms the satisfactory internal consistency of the scale, while Pearson's correlation 

coefficient between the five categories is 0.74, which shows that there is a medium strong 

correlation. Thus, the scale is considered a valid tool. 

The five factors noted in Bostick's LAS are barriers with staff, affective barriers, comfort 

with the library, knowledge of the library, and mechanical barriers. A few survey questions deal 

with library technology, and one refers to change machines, which some researchers considered 

outdated. As such, some researchers have tried to modernize the scale or replace it. Kampen 

(2004) surveyed PhD scholars to establish and confirm another library anxiety scale called the 

Multidimensional Library Anxiety Scale (MLAS). It was thought that due to rapid technological 

development in libraries, the MLAS would be an advanced version of LAS. The MLAS survey 

consisted of six factors with 53 statements.  

Likewise, Anwar AL-Qallaf and Al-Kandari (2012) also developed an updated version of 

LAS. This version contained 34 statements. Unfortunately, these versions covered only some 

areas of recent library technology trends. The AQAK Library Anxiety Scale was developed by 

Anwar et al. in late 2012. The researchers used undergraduate students at Kuwait University as 

study participants and primarily gathered 1512 library anxiety-related statements. These 
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statements were discussed before a group of experts, who decided to reduce the statements to 80. 

Subsequent changes reduced the library anxiety instrument to 40 statements, which were divided 

into five factors consisting of (1) library resources, (2) library staff, (3) user knowledge, (4) 

library environment, and (5) user education. As the AQAK survey was conducted in Kuwait, the 

researchers, Anwar et al. (2004), concluded that due to cultural and economic differences 

between countries, creating a separate scale for different cultural groups was necessary.  

 Jiao et al. (2004) explored the library anxiety of Caucasian-American and Afro-

American students. It was a comparative study of racial identities and their experiences with 

library anxiety. The study used the canonical discriminant analysis technique to understand 

library anxiety dimensions in two different racial groups. The study reported a high level of 

library anxiety among the Caucasian-American respondents in factors of library anxiety except 

for mechanical barriers. As reported by the researchers, the study's findings showed that library 

anxiety had a racial perspective. Their study indicated that race was an environmental antecedent 

of library anxiety. 

 After considering the various survey instruments developed to measure library anxiety, it 

was decided to use Bostick's original Library Anxiety Scale. Research done on the library scale 

development concluded that the original scale for measuring library anxiety, despite the evident 

obsolescence related to the use of technology in the library, was still the most used tool in 

quantitative library anxiety research (Gardijan, 2021). Further, it is suggested that there is a need 

to develop new, modernized national scales for measuring library anxiety regarding the 

development of information technology and cultural and economic differences between 

countries, but scales should be based on the original scale created by Sharon Bostick 1992. 
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Another research team, Shoham and Mizrachi (2001) also corroborated this opinion and 

pointed out that their research confirmed the high reliability of the original scale for measuring 

library anxiety. Van Kampen (2004) explicitly stated that despite its shortcomings, the 

multidimensional scale for measuring library anxiety (M-LAS) was based on the original Bostick 

(1992) library anxiety (Gardijan, 2021).    

Interactive Applications and Post-survey questions 

 Interactive application, as discussed in the literature review, is a term that may be applied 

to a wide range of digital applications. It can be used to describe design elements included in a 

website or webpage where the user inputs information and gains immediate output. It usually 

refers to digital applications that allow users to interact with information via graphics, images, 

video, and virtual and augmented reality, it can be used in gamification websites, and include 

audio and textual elements. The most important feature is that it requires some type of 

interactivity and is not static. 

This study used various types of interactive applications, including virtual tours and 

augmented websites and community applications such as chat links. The applications were 

included in the post-survey questionnaire based on the anxiety triggers that Bostick (1993) 

identified. As discussed in the literature review, these categories were: barriers with staff, 

affective barriers, comfort with the library, knowledge of the library, and mechanical barriers.  

Using the survey questions, six applications were included in the post-survey and required 

interactivity on the part of the user. Some of the applications covered multiple categories and 

survey questions, so it was not necessary to include interactivity on all questions. For example, 

there were 15 questions on the survey related to how one felt about librarian staff. There were 
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two links to the interactive application associated with this category. One link took the user to a 

list of librarians and contact information, and another link was included in an augmented reality 

library scene that the user could click on to get library staff biographies and additional 

information. Figure 3 (Brumfield, 2021) is a screenshot of the survey questions related to 

Barriers with Staff. 

Figure 3  

Pre and Post Survey Question Related to Barriers with Staff  

 

 

The geographical location of the library falls under “knowledge of the library” and perhaps 

“comfort with the library” as well as “affective barriers”, as confusion is a psychological 

condition.  For these questions, the users were directed to a virtual tour of the university campus 

which included the library. Figure 4 (Brumfield, 2023) is an example of the pre and post survey 

question related to multiple anxiety factors with interactive applications on a mobile phone. 
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Figure 4  

Pre and Post Survey Question Screenshot 

 

 

Web-based virtual tour applications constructed by 360° panoramic images are used on 

many college campuses to provide students with an interactive map that may reduce the anxiety 

of not knowing the location. Interactive virtual tours improve the visual presentation and spatial 

understanding of the place being visited (Bastanlar, 2007). For this study, a tour of the campus 

was linked to the post-survey question, "A lot of the university is confusing to me." The 

hypothesis was that once the tour was viewed, the student would have a better idea of where 

buildings were located, including the library, and thus more familiarity and less anxiety. 

 Knowledge of the library, comfort with the library, and affective barriers were the basis 

for the augmented reality image of the library lobby with access to additional interactive 

applications such as video and audio. The post-survey question, "I get confused about how to 
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find my way around the library,", was linked to a ThingLink augmented reality application of the 

library lobby. Figure 5 (Brumfield, 2023) is a screen shot related to multiple barriers.  

Figure 5 

Pre and Post Survey Question Related to Multiple Barriers  

 

 

ThingLink allows users to create audio-visual and multi-media learning materials 

accessible in an integrated reading tool. All text descriptions in image or video hotspots can be 

read with immersive readers so that it is ADA compliant. ThingLink supports a modern 

eLearning infrastructure, ideal for building virtual environments, scenario-based learning 

experiences, and simulations for existing LMS or Microsoft Teams. Virtual walk-throughs and 

tours give students access to real-world environments, and interactive 360° images and videos 

help develop contextual understanding. Content creation for image, video and 360 media is fully 

supported inside Microsoft Teams. Interactive content sharing is supported so students can 
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forward information to their Teams or Google accounts. Figure 6 (Brumfield, 2023) is an 

example of the augmented reality scene.  

Figure 6  

Augmented Library Scene 

 

 

 

The library scene is augmented with audio, and videos and has links to several textual 

documents. The augmented features included a student-created video showing the student 

walking through the library. By clicking on the icon and emojis, a student could access 

information about library staff, how to find books, how to navigate the library and even read 

newsletters. The hypothesis was that anxiety would decrease once viewed and students acquired 

additional information as they would have more knowledge of the library and library resources.  

A question related to barriers with library staff was linked to a library libguide that 

encourages community interaction through a chat feature (see Figure 7). Community applications 
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are an interactive design element that allows human-to-human or human-to-computer 

communication. Community, as an interactive application design element, can allow the user to 

connect with other users to create a community of peers or like-minded individuals. It can also 

be used as a service to acquire information. As discussed in the literature review, community 

applications can be a chat feature or other type of social interactivity on the website. The web-

based live chat platforms provide students with an online form of instantaneous web support that 

allows them to ask questions and clarify information sought.  

The chat activity was linked in the post-survey to reduce the library anxiety triggers 

related to affective barriers, barriers with staff, and comfort with the library. Even if students do 

not use the chat service, knowing that it is available might reduce anxiety about asking librarians 

questions. There are several questions related to library staff. However, the link to the chat 

activity was connected to the question, "I cannot get help in the library at the times I need it." 

This question was used to analyze Barriers with Staff from the original Bostick (1993) survey.  

Figure 7 (Brumfield, 2023) is an example of the pre and post survey question that links to a chat 

feature for questions related to barriers with library staff where user will be directed to the chat 

service link. 
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Figure 7  

Pre and Post Survey Question That Links to Chat Feature 

   

 

Figure 8 (Brumfield, 2023) is an example of the screen shot of the interactive application, 

chatbox, that a student would be directed to through the survey link. The post survey takes the 

student to the Ask a Librarian link and provides contact information for the library liaisons.  The 

chat feature provides synchronous communication during the hours the library is open.   
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Figure 8 depicts an example of the library’s chatbox. The screen shot shows that the Ask a 

Librarian application is available at that time.  

Figure 8  

Ask a Librarian Chat Interactive Link Screenshot  

 

 

The Library Anxiety Scale (LAS) included a few questions on the mechanical barriers 

and anxiety triggers, including printers, change machines and computers. For the survey 

question, Good instructions for using the library's computers are available, students were 

directed to find information on a link to the library's website with instructions on computers and 

laptops.  

The screen shot shown in Figure 9 (Brumfield, 2023) captures the pre and post survey 

question and the result of accessing the link embedded in the survey. 
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Figure 9  

Pre and Post Survey Question Related to Mechanical Barriers 

 

 

Interactive applications alter the user experience by giving them control over how much and 

what they want to do. A variety of applications is needed to keep the user interested and 

engaged. Using different kinds of software creates a rich experience and when added to 

interactive applications may be able to reduce library anxiety by providing familiarity and access 

to information.  

Data Collection  

Data collection consisted of statistics from the pre and post-Library Anxiety Scale survey. 

A paired T-Test was performed on the results of the surveys to determine whether the 

independent variable, the interactive application, made a difference in the survey answers.   
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The goal of this study was to reduce several dimensions of students' library anxiety. The 

interactive applications, virtual tours, and augmented websites were used to reduce anxiety 

related to uncertainty, lack of confidence or self-efficacy, and unfamiliarity with the library. 

Images and information regarding the building's library facilities and library resources were 

superimposed on video tours, screenshots, and textual documents. Another aim was to reduce 

barriers with library staff, which was addressed by providing information and images of the 

library staff within the augmented screens and with the chat and Ask a Librarian link. The hope 

was that within the information-seeking process, students could access additional information 

overlaid in the real world, thus reducing or eliminating anxiety. By reducing anxiety stemming 

from a lack of knowledge of the building and barriers with staff, students might be encouraged to 

use the library more often. 

Pre- and post-surveys were administered to students from the 43-question, five-point 

Likert scale, Bostick's Library Anxiety Scale. The study consisted of two parts. The post-survey 

was sent with only 43 questions and an introductory letter. Approximately two weeks later, the 

43-question survey was sent to the same emails along with the post-survey embedded with the 

interactive applications. The surveys were posted on Qualtrics, a survey database with a unique 

link for each participant. The surveys were anonymous and only identified by the link. The 

surveys and interactive applications were accessible on mobile devices, laptops, and desk 

computers. Although several researchers have adapted Bostick's Library Anxiety Scale, such as 

Onwuegbuzie and Jiao (2004), this researcher decided to use the original survey. The one 

question that appeared in the original survey to be outdated was question 40, which referred to 

change machines. Most libraries do not have change machines. Question 40 was kept because the 
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uncertainty of whether change machines were in the building might have a bearing on their 

anxiety regardless of whether the library had change machines. 

At the end of the pre-survey, students were directed to an introductory screen which 

detailed the activities they could do to answer questions on the post-survey. The interactive 

applications were designed to assist students with locating and finding their way around the 

building and finding library resources. The applications used for the augmented reality portion of 

the surveys were ThingLink, HP Reveal (formerly Aurasma) and Layar. There were several 

different screens that participants could view. This reduced the possibility that a student had 

already experienced the augmented reality screen. Thus, their familiarity had already reduced 

some anxiety they would have experienced from prior knowledge. 

Creating an augmented experience with HP Reveal is simple. The user uploads any image 

(a photo, graphics, text document) which can be scanned with a smartphone or tablet (iOS or 

Android) and associate an action tagged when the image is scanned. An action can be a movie 

display, instructions, reference to another icon or object or website or link to another experience. 

The image can be taken by the users or uploaded from a website. If uploaded from a website or 

another source, request permission to upload the image.  ThingLink is an application that was 

used in several of the interactive applications for this study. It is very similar to HP Reveal, 

however, it also allows for 3D movies to be augmented and headsets to be used. Thus, ThingLink 

applications can be made into virtual reality applications. Layar software applications can be 

used for augmented and virtual reality so real-world objects can be placed in the virtual 3D 

interactive environment with or without reality glasses or a headset. Thus, applications that 

feature drag-and-drop interactive digital elements, including video messages, music clips, and 
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interactive photo slideshows, can be embedded into textual documents or 3D environments. 

Layar was used to create an augmented reality document linked to book titles.  The screen shot 

of the interactive augmented library reading room is found in Figure 10 (Brumfield, 2021). 

Figure 10  

ThingLink Interactive Video of Library Reading Room 

 

 

For this study, the links to the interactive application appeared only on the post-survey. 

The link to the post-survey was on the same page as the introductory letter, allowing participants 

to navigate to the post-survey when desired. The surveys asked for no identifying information; 

however, the unique link provided in Qualtrics allowed the researcher to link the participants' 

responses to both surveys. Once the results were collected, each participant's pre- and post-

survey responses were recorded for analysis in statistical tools. 
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The researcher has a long history of library service in many capacities and the use of 

library technology and designed the interactive scenes that participants accessed on their 

smartphones or computers. The researcher attempted to maintain a constant awareness of the 

responsibility to avoid personal biases and observe and present accurate outcomes.  

Librarians are aware of the realistic complications of library research and that confusion, 

uneasiness, and anxiety are natural parts of the information-seeking process. Ignoring or 

discounting the issues faced while doing research, especially for first-year students, is costly to 

the student and the institution. Students procrastinate, miss assignment deadlines, have poor 

academic performance, and may ultimately give up and drop out. If libraries can prevent any of 

these issues, it is worth investigating. Thus, this study aimed to provide data to higher education 

administrators and librarians to ensure that all students find libraries as user-friendly information 

resources and that barriers that prevent progress in students' education are removed. 
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CHAPTER IV  

RESULTS 

 

This chapter describes the results, sample description, data presentation, applied 

analytics, and a summary. This study was descriptive and did not intend to answer questions 

about how or why an event occurred. Descriptive research is concerned with patterns and 

observations. The data collected was not to create definitive answers. Additional studies are 

often conducted to get more accurate answers. Descriptive research involves gathering data, 

describing occurrences, and then organizing and tabulating it to form an analysis. 

Based on the research focus, the following question was formulated:  What are the 

determinants for reducing library anxiety in first-year college students' information-seeking 

behavior? 

Related questions are as follows: 

(1) Can interactive applications included as part of the information retrieval process 

decrease library anxiety? 

 (2) Can familiarity, as measured by a pre and post-survey, decrease library anxiety? 

The study's primary purpose was to determine whether interactive applications could 

reduce library anxiety in first-year college students' information-seeking behavior. Digital 

applications allow users to interact with information via graphics, images, and video. The most 

important feature was that it required interactivity. Using the Bostick (1993) survey questions, 

six interactive applications were included in the post-survey based on the anxiety triggers 

Bostick (1992) identified. As discussed in the literature review, these categories or factors, as 
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Bostick noted, were: barriers with Staff, affective barriers, Comfort with the Library, knowledge 

of the Library, and mechanical barriers.  

Study Sample 

 
First-year students were selected as the target population because of their status as new 

students. They would have little experience with the library and might identify most with the 

questions concerning library anxiety. Their level of formal knowledge might predispose them to 

feel anxiety when seeking information in an unfamiliar place like a library. Also, current first-

year students represent a demographic considered Generation Z. These students have computer 

skills and feel comfortable using emerging technologies, specifically mobile devices, which are 

often used in interactive web applications.  

Initially, the researcher contacted the Academic Success Center and the Summer Bridge 

Program to get participants. As this was unsuccessful, the researcher obtained a list of first-year 

students from the Office of Institutional Research. The researcher obtained only email addresses 

and collected no other demographic information. The list included 1400 first-year students. 

However, only 100 were randomly selected for the survey and sent an email link, anticipating 

obtaining 50 for the pilot study. The surveys were sent by direct email. After not receiving any 

responses from this group, 100 other emails were selected and sent as anonymous links and no 

identifying information was collected. After approximately one week, this sample received a 

follow-up reminder to complete the survey with the link attached. After one to two weeks, 

surveys were re-sent to the 100 students with the post-test attached to the original pre-test. Of 

these 30 responses collected, 24 students completed the 43-question pre-test and 19 completed 

the seven-question interactive post-test. The small sample is a limitation of the study. The 
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surveys were sent out during the beginning of the summer term when most of the first-year 

students were off campus or may have decided to attend the university. The new students were 

unaware they had email university email accounts set up. Future research will note the timing for 

recruiting participants. Because of the low participation rate, formal statistical analyses yielded 

few results.   

Methodological Approach 

The researcher used Bostick's (1992) Library Anxiety Scale as the pre and post-survey 

instrument. The Library Anxiety Study (LAS) uses a Likert format to assess levels of library 

anxiety. The 43-item, five-point instrument asks participants to select from significantly disagree 

(1) to significantly agree (5) with the amount of anxiety they experienced in a particular 

situation. A higher score indicates significant anxiety. 

In Bostick's study, Cronbach's alpha coefficient for Bostick's LAS is 0.80, which 

confirms the satisfactory internal consistency of the scale, while Pearson's correlation coefficient 

between the five categories is 0.74, which shows that there is a medium-strong correlation. Thus, 

the scale is considered a valid instrument. Bostick reported that a factor analysis accounted for 

51.8% of the variance supported construct validity. Furthermore, a review of the questions by 

experts suggested content validity. The coefficient of 0.75 was considered adequate for 

establishing reliability in the test-retest with a gap of two to three weeks. 

Bostick's study (1992) identified five factors related to library anxiety, on which she 

based the creation of the survey questions: 

• Barriers with Staff, 

• Affective barriers, 
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• Comfort with the Library, 

• Knowledge of the Library, and 

• Mechanical barriers. 

Barriers with Staff refer to feelings that librarians and other library staff are unapproachable, 

uninterested, or too busy to assist students.  Affective Barriers refer to a participant's feelings of 

inadequacy or incompetence using the library. Comfort with the Library deals with the 

participant's perception that the library is safe, welcoming, and non-threatening. Knowledge of 

the Library refers to how familiar participants felt with the library. Mechanical Barriers refer to 

participants' perception of the electronic equipment that libraries provide for students, including 

printers, photocopiers and change machines.   

Fifteen questions are related to barriers with staff. Question numbers: 

3. The librarians are unapproachable. 

4. The reference librarians are unhelpful. 

5. The librarians don't have time to help me because they're always on the telephone. 

6. I can't get help in the library at the times I need it. 

7. Library clerks don't have time to help me. 

8. The reference librarians don't have time to help me because they're always busy 

doing something else. 

12. The reference librarians are not approachable. 

14. If I can't find a book on the shelf the library staff will help me. 

15. There is often no one available in the library to help me. 
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21. I can always ask a librarian if I don't know how to work a piece of equipment in 

the library. 

22. The library is a comfortable place to study. 

27. The library staff doesn’t care about students. 

33. Librarians don't have time to help me. 

34. The library's rules are too restrictive. 

39. The library staff doesn't listen to students. 
 

Twelve questions are related to affective barriers. Question numbers: 

 
 1. I'm embarrassed that I don't know how to use the library. 

2. A lot of the university is confusing to me. 

9. I am unsure about how to begin my research.  

10. I get confused trying to find my way around the library. 

 11. I don’t know what to do next when the book I need is not on the shelf  

16. I feel comfortable using the library.  

17. I feel like I'm bothering the reference librarian if I ask a question. 

24. I can never find things in the library. 

37. The directions for using the computers are not clear. 

38. I don't know what resources are available in the library. 

42. The library won't let me check out as many items as I need. 

43. I can't find enough space in the library to study.  
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Eight questions are related to comfort with the Library. Question numbers: 

 18. I feel safe in the library. 

19. I feel comfortable in the library. 

20. The reference librarians are unfriendly. 

23. The library never has the materials I need. 

25. There is too much crime in the library. 

26. The people who work at the circulation desk are helpful. 

31. I don't understand the library's overdue fines. 

32. Good instructions for using the library's computers are available. 

Five questions are related to knowledge of the Library. Question numbers: 

 13. I enjoy learning new things about the library. 

28. The library is an important part of my school. 

29. I want to learn to do my own research 

35. I don't feel physically safe in the library. 

41. The library is a safe place 

Three questions are related to the mechanical equipment used in the library. Question 

numbers: 

 30. The copy machines are usually out of order. 

36. The computer printers are often out of paper. 

40. The change machines are usually out of order. 

The post-test survey used seven questions from the pre-test, representative of the five factors, 

and embedded the interactive links in the survey questions.  
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Face validation was used to establish the validity of the seven questions and test the five 

factors' hypothesis. After examining the questions, the researcher felt that the same questions 

could address multiple anxiety factors. For example, question 32, "Good instructions for using 

the library's computers are available," was used in the LAS to measure Comfort with the Library 

but could also be used to measure Mechanical anxiety. The researcher felt face validation was 

the most practical way to legitimize utilizing a portion of the survey to embed the interactive 

applications in the questionnaire. It would not be practical to have a different application for each 

of the 43 questions and it would reduce the reliability of the study. 

  The survey questionnaire's reliability in quantitative analysis contributes to the 

instrument's validity. Reliability has to do with whether the instrument will produce the same 

results if used by other researchers with similar circumstances. Validity in survey questionnaires 

refers to the extent to which the questions measure what the study intended. Content and Face 

validation are non-quantitative ways of establishing validity. These validity methods are based 

on whether the survey questions appear to measure a construct that the participants would 

automatically recognize in the measurement. A test in which most people agree that the test 

items appear to gauge what the test is intended to measure would have strong face validity. The 

difference between face validation and content validation is that any individual can use face 

validation to validate a questionnaire, whereas experts perform content validation.  

Researchers establishing face validation on their questionnaire would examine each question and 

ask themselves, "Does this question measure what it should?" Face validation is a form of 

common sense applied to a questionnaire's purpose (Taherdoost, 2016). 
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           Based on face validity, the researcher established that seven questions could be used in the 

post-test survey to measure the five factors of library anxiety. Three of the questions from the 

LAS were used to measure factors from the original survey they measured in the LAS. Question 

32, "Good instructions for using the library computers are found on the website", was used to 

measure Mechanical Anxiety instead of the original measurement for Comfort with the Library. 

Question 11, "I don't know what to do next when the book I need is not on the shelf," was used 

to measure Knowledge of the Library instead of Affective Barriers. Question 10, "I get confused 

trying to find my way around the library," was used to measure Comfort with the Library instead 

of Affective Barriers.   

 The questions and the related anxiety factor are listed below. Question numbers: 

 2. A lot of the university is confusing to me.  (Affective Barriers) 

3. The librarians are unapproachable.  (Barriers with Staff) 

6. I can't get help in the library at the times I need it. (Barriers with Staff) 

9. I am unsure about how to begin my research. (Affective Barriers) 

10. I get confused trying to find my way around the library.  (Comfort with the 

Library) 

11. I don’t know what to do next when the book I need is not on the shelf.  

(Knowledge of the Library) 

32. Good instructions for using the library's computers are available. (Mechanical 

Barriers) 
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These seven survey questions were used to collect data on the five proposed hypothesis 

statements:  

 There is no statistically significant difference in the level of barriers with staff for 

students before and after receiving the intervention. 

 There is no statistically significant difference in the level of affective barriers for students 

before and after receiving the intervention. 

 There is no statistically significant difference in the level of comfort with the library for 

students before and after receiving the intervention. 

 There is no statistically significant difference in the level of knowledge of the library for 

students before and after receiving the intervention. 

 There is no statistically significant difference in the level of anxiety to mechanical 

barriers for students before and after receiving the intervention. 

Statistical software, SPSS was used to analyze the data and provide statistics to answer the 

hypothesized statements. 

 Presentation of Data and Results of the Analysis 

The researcher used descriptive statistics to determine the significance of the data.  

Descriptive analysis helps describe data points in ways that identify patterns or similarities 

among variables. Descriptive analysis often includes data tables of means, standard deviation, 

and crosstabs that can be used to highlight differences among subgroups. The tables in this study 

include descriptive analysis from SPSS and comparative data using Excel Statistical Analysis.  

Inferential statistics are used to make judgments of the probability that a difference between 

groups can be used to make inferences from our data. This study used a Samples Paired T-Test 
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since the study group of participants was the same for the pre and post-intervention of the 

interactive application.   

To perform the statistical analysis the five-point Likert system used in the LAS survey was 

converted into numbers to run the analyses:   

 1  for Strongly disagree  

 2  for  Disagree  

 3  for Undecided  

 4  for  Agree  

 5  for Strongly agree  

 
The higher the total number represents a perception of a higher level of anxiety. The number 1, 

the minimum, would be the lowest level, and the number 5, the maximum, would be the highest 

level.  A cursory look at the mean scores of the five anxiety factors indicates that Staff Barriers 

had the lowest scores. The categories Comfort with the Library and Knowledge of the Library 

had the highest mean scores, thus the highest anxiety factors. Figure 11 shows the descriptive 

statistics of the five factors of library anxiety as referenced in the Library Anxiety Scale. 

Figure 11  

Descriptive Statistics of the Five Factors of Library Anxiety 
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Anxiety related to Staff Barriers included perceptions that librarians were busy and 

unapproachable. According to the statistics on Staff Barriers, 50% of students responded that 

they disagreed on questions related to the library anxiety factor, 29% strongly disagreed, and 

only 4.2% (1 person) agreed.  

Figure 12 shows the percentage of responses to question related to the anxiety factor, 

Staff Barriers. 

Figure 12  

Percentage of Responses to Staff Barriers 

 

Figure 13  

Histogram of the Responses to Staff Barriers 
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The data indicate that Staff Barriers may not be a significant factor in library anxiety for this 

study. As this study was conducted at an HBCU, it should be noted that the diversity of the 

library staff complements the diversity of the student population. Future research might 

investigate whether this contributes to a reduction in library anxiety. 

 Affective Barriers are related to the perceptions of inadequacy in using library resources. 

Personal inhibitions, absence of previous library experience, and lack of self-confidence or self-

efficacy may play a role in a student's affective barriers.  

Affective Barriers are linked to self-efficacy and students' belief that they lack the skills 

to complete a research assignment using library resources. Affective anxiety can hurt student 

learning and significantly affect a student's academic career. Some causes of affective anxiety 

can be students' feelings of being lost in the library, not knowing where to find things or feeling 

small in a large building. The anxiety may stem from the student feeling unprepared. Students 

who disagreed with the questions about affective anxiety may have more confidence and not feel 

intimidated by library resources.   

Figure 14  

Percentage of responses to Affective Barriers   
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The histogram of Affective Barriers is shown in Figure 15.  The data indicates that an 

equal percentage of students responded to questions related to the Affective Barriers as either, 

disagree (33.3%) or agree (33.3%).   

Figure 15 

Histogram of the Responses to Affective Barriers 

 

 

The anxiety factor, Comfort with the Library, refers to the perception of how safe, 

welcoming, comfortable, and non-threatening students perceive the library to be. Researching 

can be stressful, and it can be intimidating to even walk in the door if students are unfamiliar 

with libraries.  

The relationship between the size and layout of a library has been shown to cause 

anxiety. Noise, lighting, signage and even things like the location of water fountains and 

bathrooms can cause some students anxiety. 
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Figure 16  

Percentage of Responses to Questions Related the Anxiety Factor Comfort of Library 

 

 

The data indicated that around 66% of the responses indicated agreement with negative questions 

related to the anxiety factor, Comfort of the Library. Figure 17 shows the histogram chart of the 

responses. 

Figure 17  

Histogram of the Responses to Comfort of Library  

 

 

The anxiety factor, Knowledge of the Library, refers to how much students feel they 

know the library and its policies and procedures. Unfamiliarity with computer databases and 

searching for articles or books can also cause anxiety. The computer has replaced the old card 

catalog, and many databases for searching require complicated strategies to find articles and 
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books. Also, the library is a public institution. Students share space with other students, faculty, 

and staff whose backgrounds or perspectives might differ. Students need to feel that there is no 

potential for conflict in the library.   

Figure 18 

Percentage of Responses to Questions related to Knowledge of Library 

 

The data showed that 45% of the responses indicated agreement to questions negatively related 

to the library anxiety, Knowledge of the Library. An additional 16.7% strongly agreed. 

Figure 19  

Histogram of the Responses to Knowledge of Library  

  

 

The anxiety factor, Mechanical Barriers, relates to frustration and anxiety that can be 

caused when physical equipment, such as copy machines and printers, that a student needs to do 

their work are not working or they do not know how to use them. The data showed that 50% of 
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respondents rated agreed or were undecided to anxiety factors related to Mechanical, while 37% 

disagreed, and 12% strongly disagreed.     

Figure 20  

Percentage of Responses to Mechanical Barriers 

 

 

Figure 21  

Histogram of the Responses to Mechanical Barriers 

 

Based on the data collected, the results showed that some anxiety existed in all five factors.  

Thus, the research questions are appropriate for this study since the goal is to look for ways to 

prevent anxiety. The research questions were:  

(1) Can interactive applications include as part of the information retrieval process 

decrease library anxiety? 
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 (2) Can familiarity, as measured by a pre and post survey, decrease library anxiety? 

To answer the research questions, the researcher proposed doing a paired t-test to compare the 

pre and post of the interactive application added to the survey as part of the information retrieval. 

The t-test calculates the probability of significant differences between two data sets, whether any 

or both are under the same population with the same mean.  

The Paired Sample t-test compares the means of two measurements taken from the same 

individual at two different times (for example, pre-test and post-test score with an intervention 

administered between the two-time points).  The formal statistical analysis using descriptive 

measures was used to show significant differences in the data. Because the data set was so small, 

there were only 19 responses for the interactive survey, so the researcher decided to do 

comparison data charts using Excel Statistical Analysis.  

Below are the statistical analysis results with the comparisons between the pre and post-

interactive applications and the Excel charts for the survey questions. T-Tests are reported like 

chi-squares, but only the degrees of freedom are in parentheses. The t is rounded to two decimal 

places and the significance level. As questions 3 and 6 were used to measure Staff Barriers, they 

were combined into one and labeled Pre and Post Factor 1—Staff Barriers. They were then 

analyzed using the Paired Samples T-Test in SPSS.  The same was done for questions 2 and 9, 

which were labeled Factor 2--Affective Barriers.   

The researcher applied the hypothesis statement for Factor 1—Staff Barriers: 

HO 1: There is no statistically significant difference in the level of barriers with staff for 

students before and after receiving the intervention. 

HO: D=0 
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A paired samples t test reveals the difference between the mean number of  Factor 1 pre-

survey (M =39.68, s=1.53) and post-survey (M =3.95, s=1.71) for staff barriers. 

Figure 22  

Factor 1 Paired Samples Statistics 

 

This output from the statistical software SPSS gives the descriptive statistics for each of the two 

samples (Factor 1 Pre and Post Survey).  

Figure 23  

Factor 1 Paired Samples Correlations 

 

The second part of the output gives the correlation between the pair of variable.  The 

correlation between the two variables is given in the third column. The last column gives the p 

value for the correlation coefficient.  If the p value is not less than the alpha level (.05) the 

researcher could not reject the null hypothesis.  The p values are less that the alpha level so the 

null hypothesis is rejected.   

The third part of the output gives the inferential statistics of the paired differences. 
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Figure 24  

Factor 1 Paired Samples T-Test Pre and Post 

 

To determine whether the differences were significant, look at the results of the averages of the 

responses from both surveys, pre and post the interactive application intervention.  

The data shows that the mean is 35,737 and the standard deviation 5.724. This represents 

the distance between each data point and the mean.  Low standard deviation means data are 

clustered around the mean, and high standard deviation indicates data are more spread out. A 

standard deviation nearest to zero indicates that data points are close to the mean. In contrast, a 

high or low standard deviation indicates data points are respectively above or below the mean. If 

the data points are further from the mean, that signifies a higher deviation within the data set and, 

thus, more spread-out data. This can occur if some scores are high on either end of the mean, as 

if a score was exceptionally higher than most.   

What the researcher was looking for in the dataset was whether these means were 

statistically significantly different, as was hypothesized. There are three different results from 

these statistics to answer that question.  

First, look at the p-value, which corresponds with the t score. The objective is to see if the 

p-value is less than .05.  The p value is .001 which is less. Next, look at the t score and Degrees 

of Freedom (DF). Is it greater than the critical value found on the Student’s t Distribution Table? 

The t score is 27.216, and the degree of freedom is 18. Look this number up on the Distribution 
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Table. Figure 25 indicates that for the p-value of .05 and DF of 18, the t score would have to be 

greater than 1.734, which it is.  

Figure 25 

 t Distribution Table 

 

Thus, it can be concluded that for the results of the pre and post survey questions for Factor 1, 

there was significant difference and the null hypothesis is rejected: There is no statistically 

significant difference in the level of barriers with staff for students before and after receiving the 

intervention. 

HO 1: There is no statistically significant difference in the level of barriers with staff for 

students before and after receiving the intervention. 

HO: D=0 

The same procedures can be applied to Factor 2, to accept or reject the null hypothesis for 

Affective Barriers. Because the same procedures were used for the other questions, only the 

hypothesis and output from SPSS will be shown. 



96 
 

 

 HO 2: There is no statistically significant difference in the level of affective barriers for 

students before and after receiving the intervention. 

HO: D=0 

Figure 26  

Factor 2 Paired Samples T-test Pre and Post 

 

 

For Factor 2, related to Affective Barriers, the statistics show that the t score is 12.714, which is 

more than 1.734 and the p value is .001 which is less than .05.  Thus, it can be concluded that for 

Factor 2, there is significant difference and the null hypothesis is rejected: There is no 

statistically significant difference in the level of affective barriers for students before and after 

receiving the intervention. 

HO 2: There is no statistically significant difference in the level of affective barriers for 

students before and after receiving the intervention. 

HO: D=0 

It can be concluded that the inferential data showed a difference in pre and post-interactive 

application. Therefore, there is a possibility that the interactive application may have contributed 

to a reduction in anxiety for Factor 2-Affective Barriers. 

 Factor 3 of the Library Anxiety Scale is Comfort of the Library.  A pre and post 

intervention was analyzed using survey question 10. The original survey had related question 10 
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to Affective Barriers. Using face validation, the researcher felt that question 10, “I get confused 

trying to find my way around the library, “could reasonably be related to Factor 3-Comfort of the 

Library. A Paired Sample T-Test was done to test the hypotheses and determine if there was a 

significant difference in the survey results after the intervention of the interactive application. 

HO 3:  There is no statistically significant difference in the level of comfort of the library 

for students before and after receiving the intervention. 

HO: D=0 

Figure 27  

Factor 3 Paired Samples t-Test Pre and Post 

 

 

The statistics show that the t score is 1.941, which is greater than 1.740 on the T-Table and the p 

value is .034 which is less than .05.  Thus, it can be concluded that for Factor 3-Comfort of the 

Library, the data shows there is significant difference and the null hypothesis is rejected: There is 

no statistically significant difference in the level of Comfort with the Library for students before 

and after receiving the intervention. 

 HO 3:  There is no statistically significant difference in the level of comfort of the library  

 for students before and after receiving the intervention. 

HO: D=0 
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Factor 4 of the Library Anxiety Scale is Knowledge of the Library. Question 11 of the 

LAS survey was used for the pre and post Paired Samples T-Test for Factor 4. The original 

survey related question 11 to Affective Barriers. Using face validation, the researcher felt that 

question 11, “I don’t know what to do next when the book I need is not on the shelf,” could 

reasonably be related to Factor 4--Knowledge of the Library. A Paired Sample t-Test was done 

to test the hypotheses and determine if there was a significant difference in the survey results 

after the intervention of the interactive application. 

HO 4:  There is no statistically significant difference in the level of Knowledge of the 

Library for students before and after receiving the intervention. 

HO: D=0 

Figure 28  

Factor 4 Paired Samples t-Test pre and post 

 
 

The statistics show that the t score is 1.572, which is less than 1.740 and the p value is .067 

which is greater than .05.  Thus, it can be concluded that for Factor 4 and question 11, “I don’t 

know what to do next when the book I need is not on the shelf,” the data shows there is no 

significant difference, and the null hypothesis is accepted: There is no statistically significant 

difference in the level of Knowledge of Library for students before and after receiving the 

intervention. 
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HO 4:  There is no statistically significant difference in the level of knowledge of the 

library for students before and after receiving the intervention. 

HO: D=0 

Factor 5 of the LAS is related to Mechanical Barriers in the library. These barriers would 

include items like the printers, micro-fiche, and other electronic or mechanical devices. The 

researcher used question 32 for the pre and post analysis for Factor 5—Mechanical Barriers. The 

original LAS related the question 32 to Comfort of the Library.  Using face validation, the 

researcher felt that the question 32, “Good instructions for using the library's computers are 

available,” could reasonably be related to Mechanical Barriers.    

HO 5: There is no statistically significant difference in the level of mechanical barriers 

anxiety for students before and after receiving the intervention. 

HO: D=0 

Figure 29  

Factor 5 Paired Samples T-test Pre and Post 

 

For question 32, related to Mechanical Barriers, the statistics show that the t score is 

1.683, which is less than 1.740 and the p value is .055 which is greater than .05.  Thus, it can be 

concluded that for Factor 5-Mechanical Barriers and question 32, “Good instructions for using 

the library's computers are available,”, the data shows there is no significant difference, and the 

null hypothesis is accepted: There is no statistically significant difference in the level of anxiety 

to mechanical barriers for students before and after receiving the intervention. 
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HO 5: There is no statistically significant difference in the level of mechanical barriers 

anxiety for students before and after receiving the intervention. 

HO: D=0 

Excel was used to allow readers to view the data in a simpler manner. Excel provides 

charts to communicate data graphically, to see the meaning, comparisons and trends easier.  

Figure 30 presents the averages of the pre and post interactive application survey responses.  

Figure 30  

Pre and Post Statistics 

 

The data shows that questions 3 and 6 related to Staff Barriers had lower scores, suggesting 

lower levels of anxiety before and after the intervention. Question 3, "The librarians are 

unapproachable," had only a three-point difference in response averages.  

Question 6, "I can't get help in the library at the times I need it," ranked lowest on the 

survey, suggesting the lowest amount of anxiety for students. Question 2, "A lot of the university 

is confusing to me," was related to Affective factors of anxiety and showed a 60-point drop in 

scores after the interactive application. Question 9, "I am unsure about how to begin my 

research," showed a 79-point drop after the intervention of the interactive application. Question 
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10, the research related to Comfort of Library, "I get confused trying to find my way around the 

library," showed a 75-point drop after the intervention. Question 11, which the research related 

to Knowledge of Library, "I don't know what to do next when the book I need is not on the 

shelf," showed a 65-point drop after the intervention. Question 32 related to Mechanical Barriers, 

“Good instructions for using the library's computers are available,” showed an increase of 51-

points after the interactive application.   

Face Validation Questions and Correlations 

The entire survey consisted of 43 questions; however, only seven were used to test the 

interactive applications. Face validation was used to legitimize using a portion of the survey to 

embed the interactive applications in the questionnaire. Having a different application for each of 

the 43 questions was not practical. The Face validation method was used in selecting the seven 

survey questions to test the hypothesis of the five anxiety factors. Face validation is a non-

quantitative way of establishing validity. The method is based on observations and perceptions of 

whether the survey questions appear to measure a construct that the participants would 

automatically recognize in the measurement.   

The seven questions from the original survey that were used in the pre-posttest and the 

factors they measured were: 

Question 3.  The librarians are unapproachable. (Staff Barriers) 

Question 6.  I can't get help in the library at the times I need it.  (Staff Barriers) 

Question 2.  A lot of the university is confusing to me. (Affective Barriers) 

Question 9.  I am unsure about how to begin my research. (Affective Barriers) 
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Question 10.  I get confused trying to find my way around the library. (Comfort of 

Library) 

Question 11.  I don’t know what to do next when the book I need is not on the shelf. 

(Knowledge of Library) 

Question 32.  Good instructions for using the library's computers are available. 

(Mechanical) 

The bivariate Pearson Correlation was used to measure the correlations among pairs of 

variables representing the various factors. The bivariate Pearson correlation indicates whether a 

statistically significant linear relationship exists between two variables. The objective is to 

decipher whether the survey questions selected had a significant correlation to the factors they 

represented.  

As questions 3 and 6 were used to measure Staff Barriers, they were combined and 

labeled Pre and Post Factor 1—Staff Barriers.  The same was done for questions 2 and 9, which 

were labeled Factor 2--Affective Barriers. Questions 10 was used as the analysis for Factor 3, 

question 11 for Factor 4 and question 32 for Factor 5. The statistical software program SPSS was 

used to do the correlation analysis.  Correlation shows how strongly two variables are related to 

each other.  Questions 10, 11 and 32 were also analyzed to see the degree of association between 

the original questions and the face validation questions, number 10, Comfort of the Library, 

question 11, Knowledge of the Library and question 32, Mechanical Barriers.   

 The null hypothesis (H0) is used to determine the population correlation 

coefficient and significance, no association, positive correlation, or negative correlation. 

 H0: ρ = 0 ("the population correlation coefficient is 0; there is no association") 
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H1: ρ  > 0 ("the population correlation coefficient is greater than 0; a positive 

correlation could exist") 

H1: ρ  < 0 ("the population correlation coefficient is less than 0; a negative 

correlation could exist") 

Apply the hypotheses statements for Factor 1—Staff Barriers: 

There is no statistically significant correlation in Factor 1 post intervention survey 

questions and Factor 1 original survey questions.   

The hypothesis for Factor 1—Staff Barriers is detailed in the diagram of the correlations 

in Figure 31.  

Figure 31  

Factor 1 Correlations   

 

 

HO: p=0 

There is statistically significant correlation in Factor 1 post intervention survey questions 

and Factor 1 original survey questions. 

H1: p >0 

 The correlation coefficients can range from -1 to +1, with -1 indicating a perfect negative 

correlation, +1 indicating a perfect positive correlation, and 0 indicating no correlation at all.  As 
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indicated in SPSS for the questions used for the post survey for Factor 1, they showed a positive 

correlation to the original survey questions used for Factor 1. Pearson Correlation showed 

significance at the 0.01 level and the population coefficient correlation of .003, the Factor 1 Post 

survey p value is .640, which is greater than and indicates a positive correlation.  Thus, the 

alternate hypothesis statement for Factor 1 is accepted: 

There is statistically significant correlation in Factor 1 post intervention survey questions 

and Factor 1 original survey questions. 

H1: p >0 

Correlations are needed for the two questions used for Factor 1 post-test, questions 3 and 

6.  The data indicates that question 6 was positively correlated with Factor 1. Thus, the 

alternative hypothesis is accepted:  

There is statistically significant correlation in Factor 1 post intervention survey questions 

and Factor 1 original survey questions. 

H1: p >0 

Likewise the hypothesis is applied for Factor 2—Affective Barriers: 

There is no statistically significant correlation in Factor 2 post intervention survey 

questions and Factor 2 original survey questions. 

HO: p=0 
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Figure 32  

Factor 2 Correlations 

 

There is statistically significant correlation in Factor 2 post intervention survey questions and 

Factor 2 original survey questions. 

H2: p >0 

 As indicated in SPSS for the questions used for the post survey for Factor 2, a positive 

correlation exists to the original survey questions used for Factor 2. Pearson Correlation showed 

significance at the .001 level which indicated a positive correlation.  Thus, the alternate 

hypothesis statement for Factor 2—Affective Barriers is accepted: 

There is statistically significant correlation in Factor 2 post intervention survey questions 

and Factor 2 original survey questions. 

H1: p >0 

Also look at the two questions used for Factor 2 post-test, questions 2 and 9, and see the 

correlations for each. 
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Figure 33  

Factor 2 Questions 2 and 9 Correlations 

 

Based on the data the alternate hypothesis is accepted. There is statistically significant 

correlation in Factor 2 post intervention survey questions and Factor 2 original survey questions. 

H1: p >0 

Factor 3 related to Comfort of the Library. The question used to represent this factor was 

question 10, "I get confused trying to find my way around the library.”  Apply the hypothesis 

statements for Factor 3—Comfort of the Library: 

There is no statistically significant correlation in question 10, post intervention survey 

questions and Factor 3 original survey questions. 

HO: p=0 

The alternate hypothesis is there is statistically significant correlation in question 10, post 

intervention survey questions and Factor 3 original survey questions. 

H1: p >0 
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Figure 34  

Factor 3 Correlations 

 

The results show there is not a significant relationship between question 10 and Factor 3.  

Thus, the null hypothesis is accepted.  

There is no statistically significant correlation in question 10, post intervention survey 

questions and Factor 3 original survey questions. 

HO: p=0 

Factor 4 related to Knowledge of the Library.  The question used to represent this factor 

was question 11, ""I don't know what to do next when the book I need is not on the shelf," Apply 

the hypothesis statements for Factor 4—Knowledge of the Library: 

There is no statistically significant correlation in question 11, post intervention survey 

questions and Factor 4 original survey questions. 

HO: p=0 

There is statistically significant correlation in question 11, post intervention survey 

questions and Factor 4 original survey questions. 

H1: p >0 
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Figure 35  

Factor 4 Correlations 

 

  

The results show there is not a significant relationship between question 11 and Factor 4.  

Thus, the null hypothesis is accepted.  

There is no statistically significant correlation in question 11, post intervention survey 

questions and Factor 4 original survey questions. 

HO: p=0 

Factor 5 related to Mechanical Barriers of the Library. The question used to represent this 

factor was question 32, “Good instructions for using the library's computers are available.”  

Apply the hypothesis statements for Factor 5—Mechanical Barriers: 

There is no statistically significant correlation in question 32, post intervention survey 

questions and Factor 5 original survey questions. 

HO: p=0 

There is statistically significant correlation in question 32, post intervention survey 

questions and Factor 5 original survey questions. 

H1: p >0 
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Figure 36  

Factor 5 Correlations 

 

The results show there is not a significant relationship between question 32 and Factor 5.  

Thus, the null hypothesis is accepted.  

There is no statistically significant correlation in question 32, post intervention survey 

questions and Factor 5 original survey questions. 

HO: p=0 

Interactive Applications 

  The purpose of the face validation was to select questions into which the interactive 

application could be embedded to provide familiarity with the library. Interactive applications 

may be applied to a wide range of digital applications. They can be design elements included in a 

website or webpage where the user inputs information and gains immediate output. The 

applications used in this study included maps, tours, community applications (chat), and digital 

media that allowed users to interact with information via graphics, images, videos, audio and 

textual elements. Online applications were included in the post-survey and required interactivity 

on the user's part. Some of the applications covered multiple categories and survey questions. 

For example, 15 questions on the survey related to how one felt about librarian staff. There were 



110 
 

 

two links to interactive applications associated with this category. One link took the user to a list 

of librarians and contact information, another link was included in an augmented reality library 

scene where the user can click on the icons to get library staff biographies and additional 

information. Applications were designed with activities that encouraged motivation, engagement, 

and peer-to-peer observation. Within the augmented library scene was a link to a student created 

video of a library tour. Another video had music and a student playing basketball while the 

university’s history was discussed in the background.   

Part of the data analysis was to determine if the interactive applications changed anxiety 

levels. It was essential to look at the duration of time students spent on the activities embedded in 

the questions. According to the survey data in Qualtrics, the average time spent on the interactive 

portion was 11 minutes. Of the 19 completed surveys, a majority (15 students) spent 3 to 20 

minutes on the activities. Three persons spent 20 to 37 minutes, and one person spent over 50 

minutes on the interactive activities (see Figure 37). 

Figure 37  

Histogram of Time Spent on Interactive Applications 
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The length of time spent on the embedded activities was not a focus of this study. 

However, the time spent on the interactive applications showed that serendipitous information-

seeking might be a way to teach students who have anxiety. Placing learning objects within an 

inconspicuous augmented website might encourage discovery. The average time spent on the 43-

question pre-survey was 1.5 minutes. The average time spent on the post-survey was 11 minutes. 

Thus, on average, almost 10 minutes were spent on interactive activities that provided 

information about the library. It was expected that three to five minutes would be spent on the 

activities, with students glancing at some of the embedded links. The time spent, at least by one 

student who spent almost an hour on the activities, suggests that serendipitous information-

seeking may have occurred. 

           Serendipitous information seeking is rarely studied in library literature. In search 

behavior, serendipity is interpreted as accidentally finding information or information that was 

not initially part of the information-seeking task. (Srirahayu et al., 2019).  The information-

seeking task for the students in this study was to use interactive applications to answer a survey 

question after engaging in a brief activity. While viewing some of the links, some students found 

something else they were interested in that caused them to stay longer in the information-seeking 

process. This suggests serendipitous information seeking. A future study on serendipitous 

seeking is recommended as a follow-up to this unexpected result. 

Design Application 

The study was designed to test whether interactive applications could affect the level of 

anxiety a student experienced after they viewed and got additional information on library 

resources, staff, and services. Would anxiety decrease as students acquired more knowledge of 
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the library and library resources?  The goal was to reduce anxiety related to uncertainty, lack of 

self-efficacy, and unfamiliarity with the library. Images and information regarding the physical 

building and library resources within the building were superimposed on video tours, 

screenshots, and textual documents. Another aim was to reduce barriers with library staff.  This 

was addressed by proving access to chat links along with images of the library staff within the 

augmented library screen link.   

Affective barriers are more difficult to identify and thus more challenging to create 

applications that reduce that factor of anxiety. Also, affective barriers are so closely related to 

multiple factors, comfort and knowledge of the library, and barriers with staff and mechanical 

barriers that it was difficult to single out one application to cover all aspects of psychological 

affective emotions. Thus, multiple applications could be used to test affective barriers. The 

applications were very different for the two questions that were used from the original survey to 

analyze affective barriers, the question number 2, A lot of the university is confusing to me, and 

question 9, I am unsure about how to begin my research. For question number 2, the interactive 

application was a university tour.  

The library's geographic location could also relate to the factors of Knowledge of the 

Library and Comfort of the Library, so this tour was also used to address these factors. Web-

based virtual tours on many college campuses provide students with an interactive map that may 

reduce the anxiety of not knowing the location. The tours improve the spatial understanding of 

the campus. The rationale for using the tour was that once the tour was viewed the student would 

have a better idea of where buildings are located, including the library and thus more familiarity 

and less anxiety. Figure 38 (Brumfield, 2023) presents results. 
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Figure 38 

Pre and Post Question and Application for Affective Barriers  

 

 

For question 9, “I am unsure about how to begin my research,” students were directed to 

a link to a YouTube video of a tutorial on how to search for library resources as seen Figure 39 

(Brumfield, 2023).  

Figure 39  

Screenshot of Application for Question Related to Affective Barriers 
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Questions 3 and 6, were related to the anxiety barriers students have with library staff.  

For question 3, “The librarians are unapproachable,” the interactive application embedded into 

the survey was a link to the library’s website for library liaisons contact information, a chat link 

and Ask-a-Librarian link.   

The different types of interactive applications encourage social communication and are 

used to reduce anxiety. Figure 40 (Brumfield, 2023) shows the list of liaisons and the link to the 

online chat box. 

Figure 40  

Interactive Application for Question 3 Related to Staff Barriers 

 

For question 6, “I can’t get help in the library at the times I need it,” the interactive 

application had a replication of the Chat feature. Figure 40 and Figure 41 (Brumfield, 2023) 

show the chat feature and the online reference tool entitled Ask A Librarian.  
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Figure 41  

Interactive Application for Question 6 Related to Staff Barriers 

 

 

The Chat feature is considered a community application because it allows for human to 

human interaction. The live chat platform provides an online form of instantaneous web-support 

allowing the student to ask questions and to clarify information sought. The chat activity was 

linked in the post-survey on staff barriers but it also related to the categories of affective barriers, 

knowledge of library, and comfort with the library. Even if students do not use the chat service, 

knowing that it is available to them might reduce anxiety about asking librarians questions as 

well as provide valuable information and comfort with the library. 

According to Bostick’s (1993) definition of Knowledge of the Library as an anxiety 

factor, the lack of knowledge about the libraries policies and procedures was a cause of anxiety 

for students. Question number 11 was related to this factor, “I don’t know what to do next when 

the book I need is not on the shelf.”  The interactive application used for this factor was a link to 

the library’s website for interlibrary loan information as noted in Figure 42 (Brumfield, 2023).  
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Figure 42  

Interactive Application related to Knowledge of the Library 

 

Question number 32, was used to address the anxiety factor, Mechanical Barriers.  The 

question asked students to rank how they felt about using computers in the library, Good 

instructions for using the library’s computers are available. The application associated with this 

factor was a link to the library’s webpage with information on laptops, printers and other 

mechanical devices as seen in Figure 43 (Brumfield, 2023). 

Figure 43 

Interactive Application related to Mechanical Barriers 
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Interactive applications give the user control over how much or how little they want to be 

engaged. The variety of applications were needed to keep the engagement while providing 

information that might not be of interest to the student.  Question 10, “I get confused trying to 

find my way around the library,” was originally associated with Affective Barriers in the Bostick 

survey.  For this survey it was used for the anxiety factor, Comfort of the Library. Being lost is 

definitively an affective feeling of anxiety but being lost in a library can also be a sense of 

discomfort. Comfort with the library covers a multitude of activities, and feelings and 

information seeking processes. These videos were chosen to provide peer to peer observation 

while making the library more familiar.  By clicking on the icon and emojis, student could access 

information about library staff, how to find books, how to navigate the library, and even read 

newsletters. The thought was that once viewed and new information acquired that anxiety would 

decrease and students would be more comfortable with the library. See Figure 44 (Brumfield, 

2023). 

Figure 44  

Augmented Library Scene with Interactive Icons 
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The rational for creating the augmented scene was to provide a link to various resources in a 

creative and engaging way using technology the students might want to use. Various software 

applications were used to create the augmented experience. It began with using a 360 camera but 

something as simple as cell phone camera would work as well.  Using HP Reveal, which is an 

augmented reality software application, students uploaded the image (a photo, graphics, text 

document), scanned with a smartphone or tablet (iOS or Android), and associate an action that 

was tagged when the image was scanned. An action can be a movie display, instructions, 

reference another icon or object or website or link to another experience. Students could also use 

images from a website.  

If uploaded from a website or another source, students must follow copyright restrictions 

and get permission before using. ThingLink is an application that was used in several of the 

interactive applications for this study. It is very similar to HP Reveal; however, it also allowed 

for 3D movies to be augmented and headsets to be used. Thus, ThingLink applications could be 

made into virtual reality applications.  

Initially, the thought was to have virtual reality links but it was not possible to provide 

the technology to students not on campus. Since this study was conducted during the Covid 

pandemic it was not appropriate to use that type of technology that could be shared. Layar is also 

an augmented and virtual reality software application where real world objects can be placed in 

the virtual 3D interactive environment with or without reality glasses or a headset. Thus, students 

could drag-and-drop interactive digital elements, including video messages, music clips, and 

interactive photo slideshows into textual documents or 3D environments. Layar was used to reate 

an augmented reality document linked to book titles and included in the augmented library scene. 
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  Research Questions 

At the heart of this study was the research question: What are the determinants for 

reducing library anxiety in first-year college students' information seeking behavior?  To explore 

answers to that question, two related questions were formulated: 

(1) Can interactive applications included as part of the information retrieval process 

decrease library anxiety?  

 (2) Can familiarity, as measured by a pre and post survey, decrease library anxiety? 

This study focused on a novel approach to reducing library anxiety, adding an interactive 

application as part of the information retrieval process to make the library more familiar to 

students. Familiarity tends to convey a feeling of closeness and a deeper awareness that comes 

from learning or being informed about something. The interactive applications embedded in the 

survey included audio and visual multimedia applications that provided information but also 

served to engage participants. Familiarity comes from learning and getting accustomed to the 

knowledge. The goal was to use information to make an affective connection that would help to 

reduce the negative feelings associated with library anxiety. 

It is difficult to measure familiarity, especially when the exposure to information is brief 

and not repetitive. The inability to accurately measure familiarity is one of the limitations of the 

study. However, the data suggested that to a minimum degree the interactive applications were 

able to provide a level of familiarity. Based on the results of the surveys the anxiety levels went 

down for all five factors after students used the interactive applications.   

The researcher used descriptive and inferential statistics for the data collection on library 

anxiety factors: Staff Barriers, Affective Barriers, Comfort of Library, Knowledge of Library and 
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Mechanical Barriers. The study used descriptive statistics and tables to describe data points that 

identified patterns or similarities among variables. The tables in this study included descriptive 

analysis from SPSS and comparative data using Excel Statistical Analysis. The study used 

inferential statistics to make judgments of the probability of a difference between groups, which 

can be used to make inferences from the data. This study used a Paired Samples  T-Test since the 

study group of participants were the same pre and post-interactive application included in the 

survey. 

 To perform the statistical analysis, the five-point Likert system used in the LAS survey 

was converted into numbers, with 1 being the lowest score and five the highest. When using the 

Bostick Library Anxiety Study, a 43-question survey, the higher the score indicated the 

significance of the anxiety. The totality of questions was designed so that when analyzed 

together, the negative and positive questions balanced out. For the interactive post-survey, which 

used only seven original questions, the focus was not on higher or lower scores but on significant 

differences as determined by inferential statistics. Thus question 32, "Good instructions for using 

the library's computers are available," showed an increase of 51 points after the interactive 

application. However, the data showed no significant difference, and the null hypothesis was 

accepted: There is no statistically significant difference in the level of anxiety to mechanical 

barriers for students before and after receiving the intervention. Conversely, question 9, related 

to Affective Barriers. The survey question reads," I am unsure about how to begin my research," 

had a 79-point drop after the intervention of the interactive application.  

The inferential statistics showed a significant difference in pre and post-interactive 

application. Thus, it can be concluded that for question 9, "I am unsure about how to begin my 
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research," the data shows a significant difference. The null hypothesis is rejected: There is no 

statistically significant difference in the level of affective barriers for students before and after 

receiving the intervention. 

Anxiety related to Staff Barriers included perceptions that librarians were busy and 

unapproachable. According to the statistics on Staff Barriers, 50% of students responded that 

they disagreed on questions related to this library anxiety factor, 29% strongly disagreed, and 

only 4.2 (1 person) agreed.  

Anxiety related to Affective Barriers concerns perceptions of inadequacy using library 

resources. Personal inhibitions, absence of previous library experience, and lack of self-

confidence or self-efficacy may play a role in a student’s affective barriers. The data indicated 

that an equal percentage, 33%, of students responded to questions related to the Affective 

Barriers as either disagree or agree. The data indicated that around 66% of the responses noted 

agreement with negative questions related to the anxiety factor, Comfort of the Library. The data 

showed that 45% of the responses indicated agreement to questions negatively associated with 

library anxiety, Knowledge of the Library, and an additional 16.7% strongly agreed.  The data 

showed that 50% of respondents rated agreed or were undecided about anxiety factors related to 

Mechanical whereas 37% disagreed, and 12% strongly disagreed.  

The data was also analyzed using a paired sample t-test to determine significant 

differences after the intervention of the interactive applications and to accept or reject the null 

hypothesis.  In this study, only one question out of the seven used showed a significant 

difference in the t-score.   
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Summary 
 

This chapter provided descriptive and inferential data to test the null hypothesis of five 

statements related to library anxiety, Staff Barriers, Affective Barriers, Comfort with the Library, 

Knowledge of the Library and Mechanical Barriers. The purpose of the study was to reduce a 

student's perceptions of library anxiety with the addition of an intervention, an interactive 

application related to the anxiety factor. There were limitations to the analysis as the sample size 

was small. However, overall the data showed that library anxiety existed in all five categories yet 

not to a significant degree in four categories.   

Using the Paired Samples T-test, the data showed for at least one of the factors that there 

was a significant difference after viewing the interactive application. The survey question, "I am 

unsure about how to begin my research," related to the Affective factor of library anxiety, which 

included perceptions of inadequacy using library resources, showed a significant difference in 

the inferential statistics. Based on the overall pre-test survey responses, the data showed that all 

factors contributed to library anxiety, with Staff Barriers receiving the lowest ranking.   

The value and significance of this research study were to provide librarians and academic 

leaders with valuable information to improve the experience of first-year students' library use, 

intending to lead to research success. Chapter 5 re-states the research questions and discuss how 

the study addresses the problems that prompted the research, and how well it adds to the existing 

literature. 
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CHAPTER V 

DISCUSSION AND CONCULSIONS 

Reducing Library Anxiety in the Information Seeking Behavior of First-Year College 

Students was a quantitative study exploring the use of interactive applications embedded in post-

survey questions to reduce possible library anxiety of first-year students enrolled in a historically 

Black college or university (HBCU). Interactive applications included virtual tours, augmented 

reality library scenes, online chat, and other activities requiring conscious participation. The 

study used these applications to promote immersive experiences that could contribute to learning 

and reduce affective feelings of anxiety. 

Library anxiety has been a topic for librarians and researchers for years. Working in an 

academic library, librarians experience the frustrations students have and their looks of confusion 

navigating the library shelves, searching databases, traversing library equipment, including 

microfiche, screen readers and copy machines. Librarians watch students go from floor to floor, 

afraid to ask questions because they are intimidated by the size of the library collection or the 

layout of the building. For these students, the library could be a happier place.  

Instead, for many, it can be a maze of anxiety-inducing factors. Students suffering from 

library anxiety tend to avoid or procrastinate or delay completing assignments that involve using 

the library. This study aimed to take a closer look at these anxiety-inducing factors and attempt 

to find ways to reduce anxiety by using interactive applications during the information retrieval 

process. This chapter reintroduces the purpose of the study and the literature reviewed and 

summarizes the study's results and how it adds to the existing literature in the field.  
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While conducting this study, unexpectedly, a worldwide pandemic, Covid 19, emerged 

and affected education and technology use. This chapter discusses the positives and negatives of 

the pandemic on the data collection and limitations of the study. This chapter also discusses the 

results of Chapter IV in greater detail and interprets how the data relates to the initial hypotheses 

and research questions. The discussion follows how the data results relate to previous research 

and the study's outcome. Following this section in Chapter V is a look at the design elements of 

the study, the methodology, recruitment and suggestions to improve the study. The chapter 

concludes with a final discussion of future research and the closure of the dissertation. 

Summary of the Results 

Library anxiety was first identified as a research topic in 1986. Constance A. Mellon's 

article, "Library Anxiety: A Grounded Theory and Its Development," appeared in the March 1986 

College & Research Libraries issue. Mellon (1986) felt a need to research students' anxiety after 

she observed that students were reluctant to ask questions of librarians even when struggling to 

find books or use computers and printers. Mellon's study was groundbreaking for library 

research because of the number of students who participated and the methodology she used to 

analyze data. Mellon's study included 6,000 students from 20 English classes over two years. She 

used the qualitative method of Grounded Theory to collect and analyze personal written 

statements from the students. Each semester, over two years, the students were required to keep a 

search journal, a diary, of their library research experience. They also had to write an essay at the 

end of the semester.  

Recurrent themes emerged from these written expressions. Some words students used to 

describe their library experience were scary, overpowering, lost, helpless, and confused.  
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Her study showed that the students lacked confidence in their library skills while they 

overestimated the skills of their peers. She suggested that there were several causes of library 

anxiety: the size of the library, not knowing where things were located, how and where to begin 

research, and the role the library plays in the research process (Jiao & Onwuegbuzie, 1999; 

Malvasi, 2009; Mellon, 1986). Mellon's research was replicated several times, resulting in 

additional findings. Jiao and Onwuegbuzie (1999) indicated that knowledge of the library played 

a part in students' perceptions. A student's unfamiliarity with the library and the resources caused 

frustration and anxiety.  Jiao and Onwuegbuzie noted that the anxiety student felt included 

frustration with the library's mechanical devices, including copy machines and printers. The 

Mellon study led other researchers to examine different factors of library anxiety, which led to 

the creation of Bostick's Library Anxiety Scale. 

Sharon L. Bostick (1992) developed the Library Anxiety Scale (LAS) to quantitatively 

test Mellon's qualitative theory. Her study created a 43-item survey to measure library anxiety in 

five areas: Barriers with Staff, Feelings of Inadequacy, Comfort with the Library, Knowledge of 

the Library, and Mechanical Barriers. The development of a quantitative method to measure 

library anxiety led to an increase in its study. Mech and Brooks (1995) conducted the first large-

scale test using the LAS tool. They found that “library anxiety was inverse to a student's 

academic experience, existing more in first-year and sophomores than upperclassmen” (p. 175). 

Much has changed in libraries since 1986 and 1992. However, research indicates that 

library anxiety is still a viable research topic. Students continue to feel anxiety when faced with 

having to do online or physical information-seeking activities. Research indicates that 

information-seeking is more than just a goal-driven task-performing activity. People have 
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emotions and affective and cognitive behaviors that influence their search strategies (Brumfield, 

2008).   

Library anxiety affecting the information-seeking process can affect a student's academic 

progress. Library anxiety and the avoidance behaviors and procrastination associated with it 

could lead to lousy research papers, incomplete theses or dissertations, missed deadlines for 

assignments, failing grades, lack of satisfaction with the academic programs and lower retention 

rates.   

This study, which used Bostick's LAS survey for data collection, suggests that personal 

and institutional factors can contribute to the perception of library anxiety.  This study occurred 

at a historically Black college or university (HBCU). However, the distinction of HBCUs was 

not a focus of this study. It was important to note that first year students were the target 

population. Information-seeking behavior of first-year students at HBCUs might be affected by 

their identity as also being first-generation students. 

The data from this study was used to address the research question, related questions, and 

hypotheses. Based on the research focus, the following question was formulated:  What are the 

determinants for reducing library anxiety in first-year college students' information-seeking 

behavior?   

Related questions were:  

(1) Can interactive applications included as part of the information retrieval process 

decrease library anxiety? 

(2) Can familiarity, as measured by a pre and post-survey, decrease library anxiety? 
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The word familiarity was chosen because it conveys a sense of identification in which a 

situation, person or place, provokes a feeling of remembrance and recognition. It is believed that 

people, in general, tend to gravitate to things they are familiar. Familiarity reduces uncertainty, 

which studies indicate is a negative factor in information seeking. Thus, by making the library 

familiar, it is reasoned that it might minimize uncertainty and decrease anxiety. 

Interactive digital applications were created and embedded into survey questions to 

familiarize students with the library. Applications included augmented reality screens, detailed 

research tutorials, and links to chat resources. These included providing online tours and videos 

of the library and buildings surrounding the university campus. 

First-year students were selected as the target population because their level of formal 

knowledge might predispose them to feel anxiety when finding information on an advanced 

scholarly topic. Research shows that many first-year students have higher library anxiety scores 

than others. However, they have computer skills and feel comfortable using emerging 

technologies, specifically mobile devices, smartphones, and virtual and augmented reality 

applications. As such, these students might be more familiar with using online interactive 

applications in their information-seeking. 

The significance of the study is that in the library and information science field, library 

anxiety is a concern for administrators and librarians because their goal is to reduce or eliminate 

conditions that impact access to information. Library anxiety can affect decision-making in 

locating, identifying appropriate data, and using relevant information. These are the three stages 

in the information-seeking process. Libraries are information resources, especially for college 
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students. As such, it is helpful to examine students' perceptions of libraries and provide ways to 

reduce any barriers that may hinder their academic performance. 

The researcher referred to past and current literature related to the research questions 

throughout this study. The review began with a discussion on the information-seeking behavior 

of first-year students. A study by Nicholas et al. (2009) showed that first-year students had a 

distinctive form of information-seeking behavior, which was different from faculty. Many first-

year students need more information literacy skills, critical thinking, and database searching 

proficiency, which are needed for research, academic success, and a satisfying college 

experience (Jacobson & Mark, 2000). Research on students' information-seeking behavior 

suggests that students prefer online searching. They are impatient and do not care about 

accuracy.  

According to Fast (2004) and Zhang, 1998), Google is the preferred search engine 

because of the speed and design of the search system. Urquhart and Rowley (2007) concurred in 

their study that Google was the most widely used information retrieval system, and the most 

popular electronic information services were mobile phones and texting. 

When the Covid pandemic hit, information seeking became a significant concern because 

of the ramifications affecting health and lifestyles. The pandemic caused changes within 

universities and in the lives of college students who were concerned about travel restrictions, 

home isolation, online learning, and social communication. The information-seeking behavior of 

college students was impacted by misinformation in the media and the lack of skills to seek and 

evaluate health information available on the Internet to cope with social, psychological and 

physical issues (Huang, 2022).   



129 
 

 

The immediate need for Covid related information and the lack of digital literacy skills 

challenged libraries leaders primarily concerned with disrupting routine library services. 

Administrators worried about the well-being of library users and staff, maintaining social 

distancing, developing new protocols, disinfecting the library, and improving online library 

access. The libraries were mainly affected due to the digital divide, lack of policies, issues in 

digitization, particularly copyright, and a lack of skillful staff (Ashiq et al. 2022). According to 

Asif and Singh (2020), traditional libraries had to change because of Covid and are now smart 

libraries because of technological advancement and developments. In today's pandemic scenario, 

libraries have a wide variety of e-resources and e-services that they did not have pre-Covid.  

Ironically, some of the interactive applications used in Reducing Library Anxiety in the 

Information Seeking Behavior of First-Year College Students became part of libraries' 

worldwide delivery of information services. Online chat, used as an interactive application in this 

study, was one of the only means of communication for many libraries as they closed their doors 

to prevent the spread of Covid. Some of the other applications included in this study, streaming 

videos, maps and tours, and video tutorials, were the preferred library tools used during the 

pandemic.  

  This study suggests that modern libraries of the future could expand the use of 

interactive applications to distribute information in e-formats, to meet the information needs of 

modern library users. The overall results of this study showed that the interactive applications, 

when embedded into the survey questions, reduced library anxiety. Also, the applications 

contributed to the familiarity with the library and the resources.  
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The study's goal was to use the information to make an effective connection that would 

help reduce the negative feelings of anxiety when a student was involved in the information-

seeking process. The findings indicated that, to a minimum degree, the interactive applications 

reduced anxiety levels in five factors. As identified in the study, these factors were Staff Barriers, 

Affective Barriers, Comfort of the Library, Knowledge of the Library and Mechanical Barriers. 

Discussion of the Results 

This study started with a discussion of the conceptual framework of anxiety. Anxiety is 

an affective condition of human behavior, and as such, the conceptual framework most relevant 

focuses on appraisal theories of emotion and how affective obstacles impact information seeking. 

The premise of appraisal theories is that human emotions are elicited when an individual 

appraises a situation, object or circumstance and that appraisal results in the feeling of intrinsic 

pleasantness or unpleasantness (Ellsworth & Scherer, 2003). Appraisal theorists who study 

anxiety in information-seeking take a functional approach to human feelings and barriers they 

experience that cause them to act in certain situations. Environments or situations can cause 

individuals to retreat or to be motivated depending on the experience. “Adverse actions can 

include rejection, avoidance and non-use of an appraised object, event, or environment” 

(Mulligan & Scherer, 2012, p. 352). The objects that would be affective barriers to information 

seeking in this study are information sources, e.g., websites, library staff and library 

environments, or information systems, e.g., library databases and search engines, and physical 

locations of items.  
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Self-efficacy and familiarity are related to emotions one can experience in environments 

or situations. Self-efficacy refers to individuals' confidence that they have the ability and 

resources to succeed at specific goals. One's self-efficacy beliefs contribute to effective 

performance by increasing motivation, task focused efforts, and decreasing anxiety. Self-efficacy 

is more than just confidence. It considers the perceived outcome of the action and whether that 

action is within its range of capabilities. Thus, self-efficacy is a person's belief in their ability to 

achieve or fail through their behavior. 

Familiarity comes from learning and getting accustomed to the knowledge learned. 

Familiarity tends to convey a feeling of closeness and deeper awareness. Familiarity is a word 

not often used with libraries. However, it conveys a sense of identification in which a situation, 

event, place, or person, provokes an unconscious feeling of remembrance and recognition. 

Familiarity can reduce negative feelings, and it is believed that people tend to gravitate to things 

they consider familiar. 

This study deliberately attempted to observe negative appraisals and actions before 

introducing a controlled variable to produce positive appraisals and actions. Students were given 

a pre and post-survey that required them to appraise how they felt before and after they viewed 

and used an interactive application added to a survey question. The digital information included 

in the questions was designed to familiarize them with library resources, staff, search engines, 

and the overall library environment.   

The overarching research question of this study was:  What are the determinants for 

reducing library anxiety in first-year college students' information-seeking behavior? Related 

questions were as follows: (1) Can interactive applications included as part of the information 
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retrieval process decrease library anxiety? (2) Can familiarity with the library decrease library 

anxiety? The data collection was limited as a pilot study and became even more so due to the 

Covid 19 pandemic. However, the results showed that, at a minimum, interactive applications 

embedded in the information retrieval process could reduce anxiety in five factors, as identified 

by previous research conducted by Mellon and Bostick. 

Bostick's study (1992) identified five factors related to library anxiety, on which she 

based the creation of the survey questions: 

•    Barriers with staff, 

•    Affective barriers, 

•    Comfort with the library, 

•    Knowledge of the library, and 

•    Mechanical barriers. 

Barriers with staff refer to a student's feelings that library staff were not interested or too busy to 

assist students.   

Affective Barriers refer to a student's feelings of self-efficacy, inadequacy, or 

incompetence using the library. Comfort with the library referred to students' perception that the 

library was safe, welcoming, and non-threatening. Knowledge of the Library referred to how 

familiar participants felt with the library. Mechanical Barriers refer to students' use of electronic 

equipment that libraries provide, including printers, photocopiers and change machines.   

Seven survey questions were used to collect data on the five proposed hypothesis 

statements:   
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 There is no statistically significant difference in the barriers with staff for students 

before and after receiving the intervention. 

 There is no statistically significant difference in the level of affective barriers for 

students before and after receiving the intervention. 

 There is no statistically significant difference in students' comfort level with the 

library before and after receiving the intervention. 

 There is no statistically significant difference in the level of knowledge of the 

library for students before and after receiving the intervention. 

 There is no statistically significant difference in students' anxiety levels of 

mechanical barriers before and after receiving the intervention. 

Affective Barriers, statistically, showed the most significant of the five anxiety factors. 

Affective Barriers are related to self-efficacy and the perceptions of inadequacy in using library 

resources. Personal inhibitions, absence of previous library experience, and lack of self-

confidence may play a role in a student's affective barriers. Affective barriers may be linked to 

students' belief that they lack the skills to complete a research assignment using library 

resources. Affective anxiety can hurt student learning and significantly affect a student's 

academic career. Some causes of affective anxiety can be students' feelings of being lost in the 

library, not knowing where to find things or feeling small in a large building. The anxiety may 

stem from the student feeling unprepared. 

Discussion of the Conclusion Relative to the Literature 

A conclusion that can be drawn from this study is that library anxiety can be minimized.  
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However, because this study used a small sample, it is not appropriate to generalize the extent or 

suggest that the interactive applications used in this study would work for every student. The 

anxiety factors that have shown the most results in previous research are Affective Barriers and 

Barriers with Staff. Jiao and Onwuegbuzie's (1999 and 2000) studies focused on Affective 

Barriers. They found that students with the lowest self-perception tended to have the highest 

level of library anxiety.Their studies revealed that students with the lowest level of self-

perception associated with perceived scholastic competence and intellectual ability tended to 

have the highest level of library anxiety related to Affective Barriers and comfort with the 

library. Van Scoyoc's (2003) study focused on Staff Barriers. She found that first-year students 

who took part in instruction with librarians reduced their affective feelings of library anxiety. 

Van Scoyoc used computer-aided and librarian-led instruction and found that students did better 

when they established familiarity with the librarian.  

Her research suggested that technology alone did not reduce library anxiety. Other 

researchers agree that contact with a librarian is a way to reduce library anxiety. Carlile (2007) 

noted that interacting with a librarian and participating in a library tour reduced students' feelings 

of library anxiety. Cleveland (2004), and Guardian (2021), suggested that the demeanor of 

library staff could play a part in reducing library anxiety. Librarians should be friendly and 

approachable, empathetic and accommodating.   

New research is just beginning to look at totally online library services and how it relates 

to library anxiety. Sledge's (2020) study focused on anxiety within a virtual library. A virtual 

library is an academic library of online resources, services, literary media collections, and 

instructions for using the resources. This study resembles the technology used in Reducing 
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Library Anxiety in First Year College Students. Sledge used qualitative data to develop themes 

associated with library anxiety in virtual spaces. Because of the emerging themes, Sledge created 

a virtual library anxiety as a concept-specific anxiety associated with using an online library to 

access virtual library resources. His research suggested that additional studies were needed that 

looked at online applications used by libraries and their relationship to library anxiety.            

Limitations of the Study 

When examining the results of this study, several limitations should be noted and 

considered. This study was conducted during the summer after the university had experienced 

several shutdowns due to the Covid-19 pandemic. Many students were getting accustomed to 

being back on campus. The researcher obtained a list of first-year students from the Institutional 

Research Department.   

This list was used to select the population, 100 students. A pre-test survey was emailed 

twice to the first 100, once as the original email and then as a reminder. None of the first 100 

students responded. Therefore, the researcher chose the second set of 100 students' emails from 

the list. These students received the pre-test twice before receiving a pre and post-test combined 

survey. Of this group, 30 responded, with 24 completing the pre-test and only 19 completing 

both. As such, the study sample was small, and recruiting students to complete both parts of the 

survey within the set time frame was challenging. Future researchers should note the timing of 

the surveys that use new students as the target population.  

Some students may have yet to learn they had a university email and thus did not access 

the survey. According to the Qualtrics Survey analytics, over 100 never read the email. Perhaps 

emails should be one of many means of communication with potential students in the future. 
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This limitation may have affected the results of the study. The study used quantitative methods 

for data analysis, which did not allow for collecting rich details about the student's experience. 

As a pilot study, that was not a goal, but it might be something to explore as limitations to future 

studies.  

Future Research and Recommendations 

A qualitative study would provide richer meaning and insights not explored in the current 

study. Quantitative research was used in this study to provide calculations as a pilot study. 

However, in its exploration of thought processes, values, and lived experiences, qualitative 

research might make for a deeper understanding of the subtleties of user interaction with library 

services and collections (Cook et al., 2011). Some ideas for future studies using the qualitative 

design include changing the sample collection to only first-generation students. As mentioned, 

many first-year students at an HBCU are also first-generation.  

Few studies focus on that category of students, especially concerning library service.  

A cursory look into the literature revealed one study by Graf (2019), that graduation and 

retention rates were lower for first-generation students than for other students and that anxieties 

with the adjustment to college life were higher for those students. It would be an interesting 

study to examine this population of students and their anxiety levels in the library.   

Another recommendation for a future study would be to do a follow-up study on the 

students used in the current study to see how they fared after the initial exposure to the library 

resources. There could be a retest at the end of their semester, academic year or even when they 

become seniors.  



137 
 

 

 The LAS survey was used for this study. However, it would be good to develop a more 

applicable survey for future studies that includes online or virtual applications. The LAS is a 

reliable and valid instrument explicitly designed to identify anxiety among physical library users 

(Bostick, 1992). A future study could focus on the differences in anxiety in a physical library 

versus an online library. As was noticed during the Covid pandemic, there is a difference 

between a physical presence in a library and using online library resources and a reliable tool is 

needed to explore and analyze how these differences affect anxiety. 

Discussion and Conclusions 

Library anxiety can severely impact college students' ability to complete their 

assignments. Students' uncomfortable feelings about the library can lead to cognitive, 

physiological, and behavioral problems that interfere with their abilities to accomplish library 

tasks.  Many libraries have student departments within the building, financial aid, writing 

centers, tutoring, and technology centers which may be located on various floors along with 

books and other physical library items. Thus, the physical environment of a library can 

contribute to anxiety. The complexity of today's information retrieval systems dictates an 

increasing need for students to rely on the expertise of librarians. However, the appearance and 

demeanor of a librarian can also cause library anxiety in some students.  

There are various reasons why a student may feel uncomfortable approaching librarians 

with questions. Some theorize that students perceive the librarian as an institution instead of an 

individual. Thus, they approach communication with the norms they would for approaching an 

institution. For example, a student who expects the librarian to be friendly and helpful may 
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approach the librarian differently than a student who expects the librarian to be there only to help 

if they need help finding the information. 

In the library and information science field, library anxiety remains a significant concern 

and is the basis for research studies for administrators and librarians. Library professionals aim 

to reduce or eliminate conditions that impact access to information. Library anxiety can affect 

decision-making in locating, identifying appropriate data and using relevant information. These 

are the three stages in the information-seeking process. Libraries are information resources, 

especially for college students. As such, it is helpful to examine students' perceptions of libraries 

and provide ways to reduce barriers that may hinder their academic performance. 

Based on the research focus, the following question was formulated: What are the 

determinants for reducing library anxiety in first-year college students' information-seeking 

behavior? Related questions are as follows: (1) Can interactive applications included as part of 

the information retrieval process decrease library anxiety? (2) Can familiarity with the library 

decrease library anxiety? This study generalized and described the factors of library anxiety as 

perceived by first-year college students. Through descriptive and inferential statistics, this study 

suggests that interactive applications may reduce library anxiety when embedded in the 

information-seeking process. Using the Paired Samples T-test, the data showed for at least one of 

the factors that there was a significant difference after the interactive application was added. The 

Affective factor of library anxiety, which includes perceptions of inadequacy using library 

resources, showed a significant difference in the inferential statistics.  

Based on the overall pre-test survey responses, the data showed that all factors 

contributed to library anxiety, with Staff Barriers receiving the lowest ranking. However, 
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additional research might yield more definitive results because this study was a pilot and the 

sample size were small. Libraries are primary information resources for college students. As 

such, there is a need to examine students' perceptions of libraries and provide ways to reduce 

barriers that may hinder their academic performance. Anxiety is a barrier that library 

professionals need to continue to investigate as students, technology, society, and information 

change. Libraries will only remain relevant and places for discovery and free expression if they 

continue to be adaptable information resources. Barak Obama stated at the 2005 American 

Library Association Conference: "More than a building that houses books and data, libraries 

represent a window to a larger world, the place where we have always come to discover big ideas 

and profound concepts that help move the American story forward and the human story forward" 

(p. 48).   
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A=Strongly Disagree B=Disagree C=Undecided  D=Agree  E=Strongly Agree 

 
1. I'm embarrassed that I don't know how to use the library. 

2. A lot of the university is confusing to me. 

3. The librarians are unapproachable. 

4. The reference librarians are unhelpful. 

5. The librarians don't have time to help me because they're always on the telephone. 

6. I can't get help in the library at the times I need it. 

7. Library clerks don't have time to help me. 

8. The reference librarians don't have time to help me because they're always busy doing 
something else. 

9. I am unsure about how to begin my research. 

10. I get confused trying to find my way around the library. 

11. I don’t know what to do next when the book I need is not on the shelf 

12. The reference librarians are not approachable. 

13. I enjoy learning new things about the library. 

14. If I can't find a book on the shelf the library staff will help me. 

15. There is often no one available in the library to help me. 

16. I feel comfortable using the library.  

17. I feel like I'm bothering the reference librarian if I ask a question. 

18. I feel safe in the library. 

19. I feel comfortable in the library. 

20. The reference librarians are unfriendly. 

21. I can always ask a librarian if I don't know how to work a piece of equipment in the library. 
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22. The library is a comfortable place to study. 

23. The library never has the materials I need. 

24. I can never find things in the library. 

25. There is too much crime in the library. 

26. The people who work at the circulation desk are helpful. 

27. The library staff doesn’t care about students. 

28. The library is an important part of my school. 

29. I                                                                                                                                                                             
`n```` want to learn to do my own research. 

30. The copy machines are usually out of order. 

31. I don't understand the library's overdue fines. 

32. Good instructions for using the library's computers are available. 

33. Librarians don't have time to help me. 

34. The library's rules are too restrictive. 

35. I don't feel physically safe in the library. 

36. The computer printers are often out of paper. 

37. The directions for using the computers are not clear. 

38. I don't know what resources are available in the library. 

39. The library staff doesn't listen to students. 

40. The change machines are usually out of order. 

41. The library is a safe place 

42. The library won't let me check out as many items as I need. 

43. I can't find enough space in the library to study. 
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On Thu, Mar 21, 2019 at 11:40 AM Sharon Bostick <sbostick@iit.edu> wrote: 
 
Sharon L. Bostick, Ph.D. 
Dean of Libraries 
Galvin Library 
Driving Innovation through Knowledge and Scholarship 
 
Illinois Institute of Technology 
35 West 33rd Street 
Chicago IL 60616-3793 
 
sbostick@iit.edu 
library.iit.edu 
312-567-3293 
Dear Elizabeth, 
 
Thank you for your interest in the Library Anxiety Scale. You have my permission to use it for 
your research and I am attaching a copy of it.  Please note that any changes to the instrument 
must be cleared by me, as it is copyrighted and statistically validated. 
 
I would appreciate a copy of the results when your research is completed. And I would love to 
hear about your study. Please use my personal email, sharonlbostick@gmail.com.  
Good luck! 
 
Best wishes, 
 
Sharon 
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APPENDIX D: INFORMED CONSENT 

 

 

 

 

You are invited to participate in a research study, and survey questionnaire, that explores the use of 
interactive technology to reduce library anxiety in the information seeking behavior of first year college 
students. You were selected as a possible participant because you have been identified as a first year 
student and over 18 years old. 
 
Title of Study: Reducing Library Anxiety in Information Seeking Behavior of First Year College 
Students  
 
This study is being conducted by: Principal investigator, Elizabeth Jean Brumfield, doctoral candidate in 
the Prairie View A&M University, Educational Leadership program. 
Background Information: The purpose of this study is to survey a student's perceptions about libraries 
and then determine if students feel differently after they have used interactive websites and applications 
that are designed to help them feel more comfortable with the library. 
 
If you agree to participate in this study, we will ask you to complete a 2 part survey about using a library. 
You may answer as many or few questions as you wish.  The second part of the survey asks you to re-
evaluate 7 of the questions from the survey while using the interactive links.  To see if the interactive 
links assisted in your perception of libraries, you will be asked to retake the survey in about a week. 
  
This project has been reviewed by PVAMU Institutional Review Board for the Protection of Human 
Subjects.  Phone 936-261-1553.  Office of Research & Innovation.  
 
Please respond below if you wish to participate in the study.   

 I wish to participate in the study and complete the survey 

 I do not wish to participate in the study and will not complete the survey 

 I would like more information about the study 
Survey Powered By Qualtrics 
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