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Abstract 

The Internet of Things is considered the next technological revolution, Location Based 

Services is a rapidly expanding part of the Internet of Things and both are regarded as 

pervasive technologies. Location has an impact on behaviour and location data is valuable 

information that gives detailed insights into how users interact with physical space.  

The purpose of this study was to establish an understanding of the awareness of Location 

Based Services and their benefits to libraries amongst Irish academic librarians. This study 

investigated if librarians had a good understanding of these technologies, were aware of 

implementation of these technologies in American academic libraries and whether librarians 

thought that these technologies have a future in Irish academic libraries amongst other 

things. 

Location Based Services for libraries offers multiple services through a smart phone app 

including: map technology that can show a student their exact location in the library, turn by 

turn directions to resources and recommender services that can recommend print and e-

content to a student based on their location in the library. This technology allows the library 

via a dashboard to see real-time use of the library space and collect meaningful data about 

the use of the library space. 

This exploratory study used convergent parallel mixed methods research design and 

collected primary data via in-depth interviews and a survey of Irish academic librarians. The 

majority of the literature used in this study is from implementations of Location Based 

Service technology in American academic libraries.  

Findings include: that there is a lot of awareness of these technologies in larger, older 

libraries, the importance of the role of a champion for any new concept or technology to be 

introduced into the library industry. The findings also showed that there is a place for 

Location Based Services in Irish academic libraries in the future but there are concerns 

about data protection and lack of resources. 

This study also presents a number of interesting points for further study. One aim of this 

dissertation was to promote Location Based Services and their benefits amongst Irish 

academic librarians and there was a lot of interest in these technologies.  
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1.0 Introduction 

1.1 Background 

As technology advances and evolves so too does the way we use it as it permeates ever 

more aspects of our lives. Location Based Services (LSB) is a rapidly expanding area and is 

part of the Internet of Things (IoT). The IoT is defined by (Gartner, 2018) as “the network of 

physical objects that contain embedded technology to communicate and sense or interact 

with their internal states or the external environment”. 

A Pew Research Center survey in July of 2015 revealed that 90% of Americans use their 

smartphone for location related tasks up from 74% in 2013. Interestingly use of 

smartphones for locations based services was the one area that was common to all age 

groups measured (Anderson, 2016). A study by Technavio expects a Compound annual 

Growth rate of 43% or more by 2020 for LBS (Technavio, 2016). 

More importantly LBS technology will expand to service areas “Location-Based technology 

will increasingly be used for customer service and other non-marketing initiatives.” 

(Location Based Marketing Association, 2017). This is very interesting as previously the retail 

and advertising industry dominated location based services. 

Location Based Services are services offered to a user through a mobile or smart device and 

provide contextual information based on the users location. Location has an important role 

to play in predicting and influencing student behaviour. For librarians, student movements 

and use of the physical space can be monitored via a dashboard providing an overall view of 

library usage and this data collected. For students, an app would be downloaded to their 

smart phone for map technology or indoor navigation to provide turn by turn directions to 

physical resources that they are searching for. Recommendation can also be sent to a 

student’s smart phone depending on their physical location in the library. 

Given such widespread use of location based services it should come as no surprise that 

these services are being used in American academic libraries to great success, such as the 

Minrva project (Univeristy of Illinois Undergraduate Library, 2017).  
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1.2 Aims of the proposed research 

The aim of this research is to answer the research question and establish an understanding 

of the level of – Awareness of the benefits of Location Based Service technologies to 

libraries among Irish academic librarians. 

 

1.2.1 Research Question 

What is the level of awareness of the benefits of Location Based Services technology 

amongst Irish academic librarians? 

1.2.2 Research Objectives 

 To gain an understanding of how much awareness there is of the IoT amongst 

librarians. 

 To gain an understanding of how much awareness there is of LBS technologies 

amongst librarians. 

 To gain an understanding of how beneficial librarians think location based tracking of 

students is to the design and re-design of the physical library space. 

 To gain an understanding of the value of space in academic libraries. 

 To ascertain if librarians think LBS technologies have a future in Irish academic 

libraries. 

 To ascertain if librarians are aware of LBS projects in other academic libraries, 

especially projects in America. 

 To ascertain if academic librarian think LBS could improve the services offered by 

academic libraries to students. 

 To promote LBS technologies and their benefits amongst librarians. 

 

1.3 Justification for the Research 

The IoT, is an emerging technology, LBS is a part of IoT and offers many innovative ways to 

improve library services. Location Based Services have the potential to solve many library 

related issues such as library anxiety and collocation thus improving the User Experience for 
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students. LBS technologies can also have a considerable impact on the use of the physical 

library space which is one of the most valuable resources a library has.  

Academic librarians provide a very relevant service to their university but the needs and 

expectations of a student user base are constantly changing and the influence of technology 

cannot be ignored. Libraries also need to prove their value to their organisation and 

ensuring that the library space is used in a way that best suits the needs of its user base will 

entice students into the building. Technology is changing how students study and libraries 

need to use technology to respond to these changes and ensure the changing needs of 

students are met. 

Therefore the service provided by academic librarians must also change and keep up with 

technological trends and advancements. Librarians must keep a close eye on other academic 

libraries to understand how they take advantage of technology and the impact new 

technologies have on the provision of library services and student engagement and learning. 

There are a number of LBS projects in American academic libraries and it is important for 

Irish academic libraries to keep up to date with these projects and understand how 

technological advances can benefit Irish academic libraries and Irish students. These include 

the Minrva project (Univeristy of Illinois Undergraduate Library, 2017) and Measure the 

Future (Measure the Future, n.d.) 

The benefits of LBS for Libraries are many, for the librarian it enables the tracking of 

students throughout the physical library space, giving a comprehensive overview of how the 

space is used at different times of the day and during the year. The LBS tracking of students 

offers a new way to conduct this research as currently librarians use ethnographic studies 

which entails interviewing or observing students. The data gathered from LBS tracking is 

invaluable to the future design and re-design of physical library spaces allowing libraries to 

quickly adapt and respond to the needs of their students. 

If academic libraries keep up to date with technological advances then the quality of the 

services that they provide to their students will improve. Adaptability and responsiveness 

are both very important for libraries as they keep up with changing and challenging times 
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proving their worth to their stakeholders. If libraries cannot adapt to the changing needs of 

their user base then they risk becoming irrelevant. 

Library space is a very important resource for libraries and ensuring that librarians 

understand how it is used and when will help libraries provide space that is adaptable and 

relevant to the needs of their students. 

Irish academic libraries need to be aware of their position on the world stage and look to 

how other academic libraries deal with challenges like library anxiety, collocation, design of 

physical space and enhancement of the user experience. 

Location Based Services are one of the most rapidly expanding areas of technology and as 

libraries struggle to keep their relevance in an age where information can be easily obtained 

digitally, finding new and innovative ways to keep students engaged and provide 

information more quickly and easily to students such as through the use of recommender 

services and map technologies. 

 

1.4 Statement of Purpose 

The purpose of this study was to establish an understanding of the awareness of the 

benefits of LBS technologies amongst Irish academic librarians. 

 

1.5 Dissertation Structure 

This dissertation is organised into seven chapters. 

Chapter 1 discusses the background to the research topic and gives it context in the wider 

area of the Internet of Things and Location Based Services. The justification for this research 

is also detailed here as it the research question, aims and objectives.  

Chapter 2 the literature review, discusses the literature available for this research area. This 

literature is mainly from America and consists of books, journal articles and websites. 
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Chapter 3 outlines the research methodology used to carry out this research including the 

research philosophy, approach, strategy, population, data collection and analysis. This 

chapter also outlines why a mixed methods approach was undertaken for this research. 

Chapter 4 presents the findings from the data collected. The qualitative findings are 

presented thematically and the quantitative findings are presented graphically according to 

the question asked. 

Chapter 5 discusses the results of the findings in relation to the research objectives and the 

literature review. Similarities and differences between the qualitative and quantitative 

findings are discussed here consistent with the research methodology which is convergent 

parallel mixed methods. 

Chapter 6 outlines the conclusions that are made here based on the findings, contribution 

to the research area and recommendations for further study. 

Chapter 7 reflects on the Masters programme and the dissertation process. 

 

1.6 Dissertation Scope and Limitations 

The scope of this dissertation is to examine the awareness of LBS technologies and their 

benefits in libraries. This dissertation seeks to establish if there is a future for LBS 

technologies in Irish academic libraries in the future and what that role would be. Literature 

based on implementations of LBS projects in America gives context to the study. 
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2.0 Literature Review 

2.1 Introduction 

This literature review discusses the literature that already exists in this area and how they 

are relevant to the research aims and objectives of this study. A literature review is carried 

out to provide supporting information to help focus the research for this study. The 

literature has helped the researcher understand the topic and formulate the research 

questions (Saunders, et al., 2009). 

This literature review has evaluated the existing studies in the field of Location Based 

Services in Libraries and their benefits. However the literature on this in Ireland is limited 

and so the literature is mainly from studies and implementations of this functionality in 

academic libraries in the United States of America and is very current. 

The main themes from the literature are Internet of Things, Internet of Things and Libraries 

Location Based Services and Security and Privacy, Metrics, Library Space, Big Data and User 

Experience. 

 

2.2 Internet of Things  

The Internet of Things is considered the next technological revolution but what exactly is it 

and how does it work? The Internet of Things is a large network of connected things and this 

includes people. It works by connecting devices using sensors, processors, software and 

hardware over the web (Johnson, n.d.). These devices collect and share data which can be 

viewed using a app.  Sensors can be added to anything giving “digital intelligence to devices” 

(Ranger, 2018). 

One of the main benefits of the IoT is the large amounts of data that can be collected “the 

key is that enterprises should have access to more data about their own products and their 

internal systems and a greater ability to make changes as a result” (Ranger, 2018). This data 

allows libraries to analyse how the physical space is used and re-design any 

underperforming space. 
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For (Greengard, 2015) it is very clear the IoT will change how we communicate with people 

and things, it is the next technological revolution, with its ability to track motion and predict 

patterns it will change how we use technology. According to Pew Research Center 83% of 

technology experts think the Internet of Things “will have widespread and beneficial effects 

by 2025” (Anderson & Rainie, 2014) This gives a very basic overview of how pervasive the 

Internet of Things is expected to become. In that case it will be impossible for Libraries to 

ignore the technology.  

 

2.3 Internet of Things and Libraries 

For (Hahn, 2018) there is no doubt that IoT technology will change library space and 

collections at the very least with great potential for IoT in the design of the smart library. At 

a 2014 OCLC symposium on the IoT librarians were asked for their wish list for IoT 

technology in libraries one item was a map of the library that showed the most used areas 

another was recommender services for academic students (Pera, 2014). IoT technology has 

the ability to harness a lot of data that can be used for analytical purposes and as (Varnum, 

2014) makes clear it would be useful to “get some data back about how our resources are 

being used, that can help us plan better.” 

The technology behind the IoT promises a lot in terms of service development and 

innovation this makes it impossible for libraries to ignore the IoT especially in the areas of 

monitoring and service innovation (Hahn, 2017d). More importantly (Hahn, 2017d) also 

makes the point that IoT technologies have the ability to support strategic decisions 

regarding the use of space in libraries and how this can be improved for students.  

 

2.4 Location Based Services in Libraries 

Location Based Services in Libraries is the main theme in the literature and has multiple sub 

themes such as student tracking, recommender services and library anxiety. 

One of the most interesting implementations of LBS and IoT functionality in a library is the 

Minrva project at the undergraduate library at the University of Illinois Urbana-Champaign. 

This project saw the creation of an app that students download to their mobile phones. 
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Beacon technology and Bluetooth low energy (BLE) are used to provide real time directions 

to the location of resources in the book stacks. Students can seek recommendations for 

print and digital resources based on their physical location in the library. (Hahn, 2017c) The 

main objectives of this project were wayfinding – map services and recommender services 

to support collocation and information discovery, the ability to recommend e-content based 

on a students’ physical location in the library. Two main library issues are supported through 

this new implementation library anxiety and collocation. (Hahn, 2017c) This project also has 

the capacity to collect data on the use of the physical space of the library. Students were 

consulted in focus groups for the design of the mobile app that is used for the Minrva 

project. 

As the use of the smart phone has increased so too has the demand for indoor location 

services and these would be very advantageous to both libraries and students to help in the 

navigation of unfamiliar library spaces (Hahn, 2017b). 

 

2.4.1 Student tracking 

Locations Based Services in libraries have great potential for improving the user experience 

of students. Students’ movements throughout the physical library space can be monitored 

and data collected via beacons and sensors that are placed throughout the library on a grid 

like structure. This innovative way to record the physical use of the library space is the first 

time library space can be accurately measured which can support strategic decisions on how 

space is re-designed using evidence based data (Hahn, 2017d). 

 

2.4.2 Recommender services 

Recommender services are an area that IoT could really make a difference to libraries in the 

areas of navigation and collocation bringing print and electronic collections together in a 

new and innovative way (Hahn, 2018). Understanding how students use space and where 

they are located in the library when they use recommender services provides the library 

with valuable information on how the library is used (Hahn, 2018). 
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2.4.3 Library anxiety 

According to Mellons’ work on the causes of library anxiety found that the physical size of a 

library and how to find resources were two of its main causes which would be greatly 

alleviated by LBS technology. Another cause was how to begin research and recommender 

services would assist with this (Mellon, 1986). 

Library anxiety is a recognised issue for students and providing LBS using maps and 

recommender services is an innovative way of supporting students in the twenty-first 

century. (Hahn, 2011)  

Location Based Services has the ability to change the way libraries provide services to 

students improving students’ user experience of the library. 

 

2.5 Security and Privacy 

Another important theme in the literature is security and privacy, this is especially 

important as this research will be carried out after the GDPR regulations (GDPR, n.d.) come 

into force. Location based services allows for large scale monitoring of students and this has 

serious implications for security and privacy. Large scale monitoring of students even for the 

purpose of providing improved services raises many security and privacy concerns. As 

(Hahn, 2017a) rightly states students may not even be aware that their movements are 

monitored and the need to opt-in to such services is necessary. The amount of data that can 

be collected by LBS sensors is enormous and as (Greengard, 2015) points out the more 

connected the world becomes the more data will be generated. It is important as (Bradley, 

et al., 2018) makes clear to take proactive measures to ensure the data that is collected is 

secure. The amount and scope of data that can be collected via IoT devices is boundless and 

while this can be very beneficial it also makes security the first consideration (Bradley, et al., 

2018). Privacy and security of data should be a first consideration for libraries before they 

embark on any large scale data gathering projects to ensure they understand how the data 

will be collected and stored (Griffey, 2018a). Ensuring that students understand that it is the 

library space that is being tested and not them (Griffey, 2018b). 

 



 
20 

 

2.6 Metrics 

Currently the main metrics or statistics available to librarians are usage related, such as door 

count, circulation and resource usage. But as we enter the IoT technical revolution is this 

enough to ensure that libraries can prove their value. Griffey argues that it is not, and that 

going forward the most important statistics will be those related to the use of the physical 

space as the way in which students seek information is changing this challenges the future 

worth of traditional statistics (Griffey, 2018a). Big data provides information that wasn’t 

previously available and in large volumes to help understand how library space is used 

(Griffey, 2018a). Continuous data gathering allows for the use of space to be understood 

effectively and re-designed in a responsive manner.  

Some metrics are gathered from ethnographic studies where students use of the library is 

observed or students are interviewed about their use of the library space are valuable. But 

these studies lack the real-time results provided by LBS and IoT technologies and the 

breadth of data available to get a holistic view of the use of library space (Bradley, et al., 

2018). Ethnographic studies are mostly just a snap-shot in time and are not a longitudinal 

study of the use of the library space and so give a very limited set of data. They can also be 

subject to observer bias with the risk that the observer will miss important data (Griffey, 

2018a).  

 

2.7 Library Space 

The value of the physical library space isn’t always considered but tracking and measuring 

how students interact with the space provides invaluable data to libraries allowing them to 

plan for the future and re-design space using data that was never previous available and in 

large volumes. This (Griffey, 2018a) points will provide libraries with the statistics to prove 

their value to their organisation in a new and innovative way as the information seeking 

behaviour of students changes to non-library sources. This “continuous data gathering” as 

(Griffey, 2018a) put it is very beneficial to libraries effectively resulting in the testing of the 

physical space of libraries. For (Griffey, 2018a) the library needs to become a smart space 

that is adaptable to the changing needs of its user base and this is only possible with the 

help of big data that is captured through tracking of students as they move through the 
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physical space. But (Griffey, 2018a) is right libraries need to be in a position to respond 

quickly to the needs of a changing user base and IoT and LBS provides an innovative and 

effective way of knowing how students use the physical library space and more importantly 

what space is redundant allowing its prompt re-design.  

Libraries will need to re-focus their attention away from collections and to the way students 

use the library (Niegaard, 2011). LBS technology provides a comprehensive data set on how 

students use the library providing data that was not previously available and in large 

quantities. 

Libraries need to prove the value of their space and using data collected from LBS tracking 

of students provides very beneficial statistics on the use of library space (Bradley, et al., 

2018). 

 

2.8 Big Data 

It is impossible to consider IoT and LBS without Big data. While they are different things the 

IoT and LBS provides the means to collect data easily and in amounts that was not 

previously possible.  With Big Data “the main value of Big Data comes from the analysis” 

(Proctor, 2017) it is this analysis of data that will give library’s key insights into how the 

physical space is used. Big Data collected using IoT technologies provides real data on usage 

of space showing the emergence of patterns “noting existing trends and predicting future 

ones” (Proctor, 2017) and evidence for decision making “with evidence to make decisions 

from almost any source that would have been previously based on a gut feeling” (Proctor, 

2017). The main advantage of Big Data is its ability to provide unexpected data through 

“pattern recognition, artificial intelligence / machine learning and predictive analytics” 

(Gulston, 2018). This has implications for all industries including libraries “These new 

technologies are being harnessed across almost every sector to enable businesses to 

operate more efficiently and to better service their customers” (Gulston, 2018).  
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2.9 User Experience  

User experience for students is an important theme in the literature, map technology, 

recommender services and student tracking have a goal and that is to improve students’ 

user experience of the library. The benefit of understanding a student’s user experience 

allows libraries to improve services and plan for the future (Andrews & Eade, 2013). 

The tracking of students’ allows for a deeper understanding of students’ use of the library in 

order to provide a library space that is better for students (Griffey, 2018a).  

 

2.10 Conclusion 

The literature is very clear that IoT and LBS have a future in libraries and an important role 

to play in solving issues such as library anxiety, collocation and use of space. A very valid 

point about IoT technologies is that “They must solve real-world problems” (Greengard, 

2015). The IoT combined with Big Data is the future of data analytics. 

The potential of the IoT and LBS is enormous and their impact on library services and 

student use of the library will be transformative (Bradley, et al., 2018). 

Most of the literature in this review is from North America and this must be kept in mind 

when applying to Irish academic libraries. Nevertheless the literature focused the research 

and themes were drawn from the literature that forms the basis for the interview and 

survey questions. 
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3.0 Research Methodology 
 

3.1 Introduction 

The aim of this research methodology was to give a step-by-step plan that allowed the 

research to be conducted systematically producing excellent results that were then 

interpreted clearly. 

 

3.2 Research Design 

The concept of the Research Onion was created by (Saunders, et al., 2009) in order to get to 

the centre of the research onion the outer layers must be peeled away: the research 

philosophy, approach, strategy, choice and time horizons. At the centre lie the techniques 

used for data collection, ethical issues and procedures and any limitations that may present 

themselves. Thus the different layers of the research process can be distinguished and 

clearly understood.  

This research involves a qualitative study and a quantitative study therefore the research 

methodologies employed must reflect the needs of these different studies.  

 

Figure 3.1 Research Onion 
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3.2.1 Research Philosophy 

Research is concerned with creating new knowledge with research carried out to answer the 

research question. 

Research philosophies reflect the particular world views of the researcher in relation to 

knowledge and its development, and comprise of an ontology and epistemology, ontology 

being the researchers’ position on reality and epistemology the researchers’ position on 

what is knowledge. (Saunders, et al., 2009) 

The research philosophy chosen for this study is Interpretivism this is ideally suited to this 

study as the research aim is to gain an understanding of the awareness of the benefits of 

LBS in Irish academic libraries. As this technology is relatively new and there are no 

implementations of this type of technology in Irish academic libraries. Interpretivism is close 

to idealism and constructivism, accepting that reality exists but that it can only be perceived 

not measured it is subjective and may change. (Saunders, et al., 2009) Interpretivism 

demands an understanding of human behaviour and is based on a naturalist approach to 

data collection and therefore is particularly suited to qualitative data collection via 

interviews.  

Interpretivism relies on human interaction and an understanding of the point of view of 

others, demanding that researchers are “empathetic” towards participants (Saunders, et al., 

2009). 

It is also suited to the quantitative data collection part of this study as the aim of the 

research is to establish an understanding of the awareness of the benefits of LBS for the 

quantitative research population and not test any hypotheses. 

Quantitative research may be more commonly associated with Positivism, where the 

researcher is independent and objective, it is experiences based and depends on a research 

hypotheses. But for the quantitative part of this study the researcher has decided that 

Interpretivism is appropriate as the researcher seeks to establish an understanding of the 

awareness of the benefits of Location Based Services technologies in libraries.  
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The last question used in the quantitative study is open ended allowing for respondents to 

elaborate on their answers. This further supports to choice of Interpretivism as the research 

philosophy for the quantitative research of this study allowing the researcher to draw 

meaning from the answers and interpret the respondents understanding of the benefits of 

LBS technologies (Bryman & Bell, 2007). 

The quantitative part of this study helps to support and build on the knowledge that was 

created during the qualitative part of this study. The qualitative part of the study provided 

that main body of in-depth knowledge. This mixed methods research design will be further 

discussed in section 3.1.4 Research Choices. 

 

3.2.2 Research Approach 

This research took an inductive approach which required the collection of data and the 

building of patterns based on the data. This approach suited this study as both the 

qualitative and quantitative parts are exploratory in nature and an inductive approach 

allows for flexibility. The quantitative part of this study is not concerned with testing a 

theory but rather establishing an awareness of the benefits of LBS (Saunders, et al., 2009) 

and knowledge building in the research area. The inductive approach of grounded theory is 

appropriate here as this is a relatively unexplored area in Irish academic libraries and the 

literature and implementations of this technology is from American academic libraries.  

 

3.2.3 Research Strategies 

The purpose of a research strategy is to help the researcher answer the research question. 

As Saunders et al (2007) points out all strategies are equal what matters is that the chosen 

strategy facilitates the answering of the research question and objectives. 

For the qualitative data collection the researcher decided that interviews were the most 

appropriate method for this research population. The questions were exploratory in nature 

as this best suits this study as the LBS technology is very new and the literature is 

predominantly from America. Also the research philosophy is Interpretivism and the 

research approach is inductive which allowed for emergent themes to be created from the 



 
26 

 

responses to gain an understanding of how much awareness there is amongst Irish 

academic librarians of the benefits of Location Based Service technologies. Interviews gave 

detailed insights into the knowledge and awareness amongst Irish academic librarians of LBS 

technologies and their benefits and how these technologies would affect libraries and their 

users. 

For the quantitative data collection the researcher decided that a survey was the most 

appropriate method for this research population. The questions were created in a 

descriptive manner with Yes / No answers, multiple choice questions and one opened 

question at the end that allows for the respondent to expand on what they think is the most 

interesting benefit of LBS technologies for libraries. The phraseology of the questionnaire is 

important, short simple, precise questions in neutral language that asked for only relevant 

information improved the response rates. Only questions that relate to the research 

objectives were asked (Leung, 2001). The survey allowed the researcher a broader data set 

that allowed for cross tabulation of results for a more in-depth look at the types and size of 

libraries and what this meant for their awareness of the research area. 

 

3.2.4 Research Choices 

This research used a mixed methods research design which is a combination of qualitative 

and quantitative research methods as opposed to a mono method which is either 

qualitative or quantitative. A qualitative data collection approach was undertaken for the 

interviews of five librarians. A quantitative data collection approach was used to survey 

librarians. Therefore the qualitative data was analysed qualitatively and the quantitative 

data was analysed quantitatively. (Saunders, et al., 2009) This allowed both parts of the 

research to be explored as best suits the research population and the research timeframe.  

Mixed methods research design combines both qualitative and quantitative research 

methods in order to get the best out of each method. But mixed methods are controversial 

with some researchers arguing against this type of research design. The two arguments 

against mixed methods are the embedded methods argument and the paradigm argument. 

The embedded methods argument is concerned with the opposing epistemological and 
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ontological viewpoints of Interpretivism and Positivism but as (Bryman & Bell, 2007) point 

out the idea that research methods are fixed to epistemologies and ontologies is not 

feasible. The paradigm argument states that the integration of qualitative and quantitative 

research is not truly possible as they are both paradigms and their epistemologies are 

inimical to each other. But (Bryman & Bell, 2007) rejects this arguments stating that 

qualitative and quantitative research are not paradigms. 

For the research design two mixed method designs were considered Exploratory Sequential 

Design and Convergent Parallel Mixed Methods Design. Exploratory Sequential Design 

would have been a very comprehensive way to carry out this research. The qualitative 

research would be carried out first as according to (Creswell, et al., 2003)  exploratory 

research should be carried out sequentially with qualitative research followed by 

quantitative research. The qualitative data would be analysed first and the findings of this 

analysis would then be used to create the quantitative research questions. This would have 

given the researcher a deep understanding of how much awareness there is amongst Irish 

academic librarians of LBS technologies and their benefits. This information would then be 

used to create a more focused questionnaire for the quantitative survey. 

Therefore the qualitative research would be quantified by the quantitative research and 

give a richer understanding to the level of awareness of the benefits of LBS technologies 

amongst Irish academic librarians (Bryman & Bell, 2007). But this would be more suited to a 

longitudinal study and the timeframe available for this research was too short.  

Therefore the researcher decided that the most practical research design would be 

convergent parallel mixed methods design whereby both qualitative and quantitative 

research are carried out at the same time. 

Convergent parallel mixed methods design is based on the premise that even though 

qualitative and quantitative research studies result in different types of data the information 

from both studies should be similar (Creswell, 2014). 

With this research method the qualitative interviews were carried out and analysed 

according to a thematic analysis process. The quantitative survey was carried and the data 

was analysed quantitatively. The results from both research studies are detailed in Chapter 



 
28 

 

4 Findings, the qualitative results are reported first according to themes followed by the 

quantitative results which are reported according to questions asked. 

The results from both studies were then compared using a side-by-side approach whereby 

the qualitative results were compared to the quantitative results. This comparison takes 

place in Chapter 5 Discussion, in order to facilitate this comparison the qualitative and 

quantitative data were collected using similar themes and questions. Similarities or 

differences in the results from the separate studies are also discussed in Chapter 5 

Discussion (Creswell, 2014). 

As this technology is relatively new and mainly available in America a mixed methods 

research study offers a valuable way to explore the awareness of this topic amongst Irish 

academic librarians resulting in a more comprehensive overview of the research area 

(Ponterotto, et al., 2013). 

 

3.2.5 Time Horizons 

As this research was carried out over three months of the summer 2018 the timeframe is 

limited so a cross-sectional study or snapshot was carried out. A snapshot will study specific 

experiences at a specific time. (Saunders, et al., 2009) Cross-sectional studies according to 

(Easterby-Smith, et al., 2008) are mostly associated with surveys but are also relevant to the 

qualitative part of this research as the interviews took place over a short period of time 

(Saunders, et al., 2009). The quantitative research and the qualitative research were 

conducted concurrently. 

 

3.3 Research Population 

 

3.3.1 Qualitative Data Population 

The qualitative data was collected from five senior academic librarians and included a head 

of a library, two senior systems librarians, a liaison librarian and an assistant librarian in June 

2018. The interviewees had a good understanding of and interest in technology. Five 

interviews were carried out, three face to face at the librarians library and two over the 



 
29 

 

phone. There was a good cross section of librarians who have been chosen as they have 

ability to influence strategic decisions in their library. There is very little research in this area 

in Ireland and it is was clear that this research prompted these librarians to investigate 

further the benefits of LBS for their libraries. Literature used by this researcher was sent to 

four of the interviewees who expressed a genuine interest in the research area. 

The interviewees were selected a number of ways, one interviewee was known to the 

researcher in a professional capacity, this interviewee then recommended two other 

interviewees and made contact with these librarians on behalf of the researcher. One 

interviewee agreed to participate after being contacted by a colleague who is known to the 

researcher. The final interviewee participated after the researcher sent an email to the 

library requesting an interview. Contact was made to these librarians via email which 

included an information sheet and consent form. 

 

3.3.2 Quantitative Data Population 

The quantitative data was collected from the libraries associated with CAO HEI List (CAO, 

2018) of academic institutes via a survey during June / July 2018. There are approximately 

39 third level academic institutes on this list. These institutes cover a range of courses 

comprising of full-time, part-time, graduate, postgraduate courses covering a wide range of 

faculties: Arts, Business, Law, Science, IT, Engineering, Medicine, Art and Design, Theology, 

Media and Agricultural studies. This is a very diverse academic base. A sample frame has 

been provided for this research population.  

Contact was made with academic libraries via emails which were sent to the main email 

address of the library requesting a librarian to participate in the survey. In a small number of 

cases emails were sent directly to respondents who were known to the researcher.  

 

3.3.2.1 Sample Frame 

This sampling frame is based on the CAO HEI List of 39 academic institutes and their 

libraries. Two institutions responded that currently the position of librarian was vacant 

leaving a sample frame of 37. The sample frame can be found in Appendix A. 
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3.3.2.2 Sample Technique 

Probability sampling was the technique used and statistical inferences were made to draw 

conclusions from the data collected. Simple random sampling was employed to carry out 

this research as it allows all members of the sample an equal chance of participation and it 

increases representation of the sample while at the same time decreasing sampling error 

and bias (Saunders, et al., 2009). Each member of the sample was given a unique number as 

the sample size is 34 out of 37 the numbers will start at 01 and continue until 33 numbers 

have been assigned (Saunders, et al., 2009). Sampling without replacement has been used 

here. 

 

3.3.2.3 Sample size 

The sample size has been calculated using a calculator on www.surveymonkey.com 

The CAO HEI list is 39 (CAO, 2018) academic institutes and their associated libraries, but two 

institutions at the time of this survey did not have librarians therefore the sample frame is 

37. 

The industry standard confidence level is 95%, the margin of error is 5%, therefore the 

sample size is 34 (SurveyMonkey, 2018). 

 

3.4 Data Collection, Editing, Coding and Analysis 

3.4.1 Primary Data Collection 

This research undertook a mixed methods data collection. 

 

3.4.1.1 Qualitative Data Collection  

Qualitative data was collected from academic librarians in the Republic of Ireland area via 

interviews. These librarians had an interest in and understanding of technology. Three 

interviews were conducted on a face-to-face basis, with one interviewer and one 

interviewee at the interviewees’ library. The remaining two interviews were carried out over 

http://www.surveymonkey.com/
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the phone. All interviews were recorded with the interviewees’ permission and consent 

forms were signed. This data was collected via semi-structured interviews, where the 

interviewer administered a series of themes, questions and sub-questions depending on the 

interviewees’ answers. (Saunders, et al., 2009, p. 320) These themes, questions and sub-

questions reflected the research aims of the dissertation. This dissertation is aimed at 

understanding the awareness of the LBS technologies available for libraries and the 

advantages of using such technologies and so semi-structured exploratory interviews were 

used to conduct the qualitative research (Saunders, et al., 2009). The flexibility of semi-

structured interviews allows for open ended questions and for the order and logic of these 

questions to be changed where necessary (Saunders, et al., 2009). This allowed for an 

exploration of the interviewees awareness of the benefits of LBS technologies. This also 

resulted in a number of themes that did not exist in the literature that will be discussed 

further in Chapter 5 Discussion. 

As the interviews progressed the researcher was able to question further the subsequent 

interviewees on their experience and opinions. The researcher during the interview process 

did not show any bias via comments or gestures and took a neutral stance towards the 

interviewees’ answers. Indeed the researcher was encouraging at all times and interested, 

respectful and understanding of the interviewees’ responses and views (Saunders, et al., 

2009). 

The researcher was also very aware of how interested the interviewees were during the 

interviews by the tone of their voice. 

The interview questions are detailed in Appendix B. 

 

3.4.1.2 Quantitative Data Collection  

Quantitative data was collected from the libraries associated with academic institutions 

listed by the CAO HEI list. The survey was preceded by an information sheet explaining the 

aims of the questionnaire and why it is being carried out. According to (Leung, 2001) 

questionnaires are ideally suited to collect information about knowledge, attitudes and 

preferences. Some questions were created in a descriptive manner with Yes / No answers. 
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Dichotomous questions are clear and result in an intelligible picture of the respondents’ 

experience. Multiple choice questions and one open ended question make up the 

remainder of the survey questions. Respondents were invited to the survey via email and 

web link collectors. 

Skip logic was implemented in the survey for example if a respondent answered No to 

question 18 ‘Is library Anxiety a problem at your library?’ then they would skip question 19 

and go straight to question 20. This meant that respondents’ time was not wasted and they 

answered only relevant questions. 

The survey questions and information sheet are detailed in Appendix C. 

 

3.4.2 Data Editing, Coding & Analysis 

The data editing, coding and analysis for the qualitative and quantitative phases are distinct 

but both were greatly enhanced by the keeping of summaries of interviews. 

3.4.2.1 Qualitative Editing, Coding & Analysis 

Qualitative data refers to all non-numeric data that has been collected, in this case 

interviews which produced audio recordings which were then transcribed by the researcher. 

Initial analysis of the qualitative data began at the interview stage and as the interviews 

progressed the researcher was able to question further the subsequent interviewees on 

their experience and opinions. The researcher transcribed each interview manually which 

was a tedious drawn out process, but it allowed the researcher to further understand the 

position of the interviewees and their level of awareness of LBS technologies and their 

benefits to academic libraries. The transcription phase allowed the researcher to become 

familiar with the data and start interpreting it. Both the audio recordings and transcripts 

were given unique names that concealed the identity of the interviewees.  

Thematic analysis of the interview transcripts was undertaken manually that is no software 

package was used to analyse the interview scripts. The data analysis was a time consuming 

process which began during the interview.  
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As the research philosophy is interpretivism and the research approach is inductive this 

allowed for theory building and the emergences of themes from the data collected 

(Saunders, et al., 2009). This resulted in a clear picture of the level of awareness of the 

benefits of LBS technologies and their benefits to libraries. 

Thematic content analysis has its roots in grounded theory. But what is a theme? According 

to (Braun & Clarke, 2006), “A theme captures something important about the data in 

relation to the research question”.  Themes were identified in the interview transcripts by 

making short descriptive comments or label in the margins of the word documents in a 

process known as open coding similar data were given the same label (Saunders, et al., 

2009). All of these comments with a description were transferred to a Microsoft Excel 

document where a process of data reduction reduced duplicate and minor themes. This 

process was repeated until a number of major themes and sub themes emerged for each 

interview transcript. Each theme and sub-theme were linked to the research objectives and 

used to create the findings of the dissertation (Burnard, et al., 2008). 

It was the responsibility of the researcher as the data analyst instrument to ensure that the 

data analysis phase was meticulously carried out to achieve the best results (Nowell, et al., 

2017). 

 

3.4.2.2 Quantitative Editing, Coding & Analysis 

Quantitative data is numeric data and the data collection phase was completely separate to 

the data analysis phase. The analysis used structured statistical procedures. 

The questionnaire was comprised of mostly closed off questions which represented the 

research objectives. The last question allowed respondents to expand on what they 

considered the most interesting benefit of LBS technologies for libraries. This question had 

an important role and allowed the researcher to understand how much awareness there is 

of LBS technologies amongst Irish academic librarians. This question was analysed 

thematically in an Excel worksheet. 

A variable table was created in SPSS using the collected data that was exported from Survey 

Monkey. Graphs, frequency tables and cross tabulations were created in SPSS and the 
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findings were drawn from this information and linked to the research objectives. This gave a 

deeper understanding of what the responses meant and how much awareness of LBS 

technologies and their benefits there is amongst Irish academic librarians. 

 

3.5 Ethical Issues and Procedures 

 

3.5.1 Qualitative Research 

Full informed consent was obtained from all interviewees of the research before this study 

began. All requests for privacy from the research interviewees were respected and no 

interviewees were pressured into participating in and had the right to withdraw from this 

research at any time (Saunders, et al., 2009). The aims and objectives of the research were 

clearly outlined to all interviewees before the research began. All interviewees were given 

detailed information about the research so that they fully understood the research process. 

Interviewees were given contact details for the researcher should they have any queries 

before the interview began. The researcher was responsible to ensure that the interviewees 

understand what data was to be collected and how it was to be used (Sanjari, et al., 2014). 

No interviewee was paid or received any incentives to take part in this research. The 

findings of the research were clearly stated and not influenced by any personal bias on the 

part of the researcher. All questions were formulated in a clear, unambiguous and 

respectful manner. Interviewees also had the right to refuse to answer any of the questions 

during the interview. Interviewees were interviewed at their library or over the phone at a 

suitable time. The interviews were recorded as no interviewees objected and all recordings 

are to be deleted after this dissertation has been submitted. All interview transcripts were 

stored electronically and only the researcher had access to them. Interviewees’ 

confidentiality was respected and guaranteed only one interviewee requested that their 

name not be revealed. The researcher decided not to reveal the identity of any interviewee 

or their libraries to protect their privacy and it was considered that this would not impact 

the findings in anyway. Data protection procedures were closely followed in relation to 

interviewees’ information (Saunders, et al., 2009). The interviewees are referred to in this 

dissertation as Interviewee A, B, C, D and E. 
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3.5.2 Quantitative Research 

No respondents were pressured into completing the questionnaire, participation is 

completely voluntary. All respondents were over 18 years of age. An information sheet 

preceded the questionnaire and stated that the data collected was only used for the 

purposes of this research and that this research is being carried out to fulfil the 

requirements of an MSc degree. No personal or identifying details were needed to complete 

the questionnaire. 

 

3.6 Limitations to the Research 

 

3.6.1 Qualitative  

Qualitative research is a more lengthy process than quantitative data collection. There was 

also the risk that the researchers’ personal bias could influence the participants or affect the 

findings of the research. As this is a relatively new field the main limitation was that the 

interviewees while technically competent and interested were not very aware of LBS 

technologies in relation to libraries. Another limitation was that some interviewees were not 

very talkative and would give simple yes / no answers without easily expanding on those 

answers. 

 

3.6.2 Quantitative 

This research was undertaken in June / July of 2018. This had an impact on the response 

rate of the quantitative population as many librarians were on holidays. 

Also because of the perceived technical nature of the survey some librarians were reluctant 

to participate or to fully complete the survey. 

It was quite difficult to get participants to partake in the research so the survey took longer 

than was planned to carry out. Also Survey Monkey is blocked by some institutions and 

because of this the original email invitation collection method did not work for some 
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recipients and so a web link collector was used to invite participants to the survey. Another 

issue was that Survey Monkey email invitations are flagged as spam by some institutions 

and so recipients had to check their spam folder for their invitation to participate in the 

survey. 

With the qualitative study it was easier to have control over who participated in the 

research and could target more technical experts but for the quantitative research this was 

not guaranteed and so non-technical experts have responded. 

3.6.3 Exploratory Research 

Exploratory research does not set out to prove anything, but increases the knowledge of a 

subject and the aim of this research was to explore and gain an understanding of the level of 

awareness of Location Based Services technologies and their benefits amongst Irish 

academic librarians. Exploratory research is flexible and the researcher could not predict the 

level of awareness of LBS technologies amongst librarians with any degree of certainty and 

this had led to a wide variety of themes and the literature had to be reviewed multiple times 

to support the results. 

 

3.7 Conclusion 

The methodology played a critical role in this research and ensured that the right data was 

obtained. This chapter explained the rationale behind the chosen research method and why 

it best suited this study and its timeframe. 

As this was exploratory research and used both qualitative and quantitative studies 

choosing the correct research methodology ensured the most comprehensive overview of 

the awareness of the benefits of LBS technologies amongst Irish academic librarians. The 

results of this research are reported in Chapter 4 Findings. 
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4.0 Findings 

4.1 Introduction 

The purpose of this chapter is to report the qualitative and quantitative findings from this 

research study. The aim of this research was to gain an understanding of the level of 

Awareness of the benefits of Location Based Service technologies to libraries among Irish 

academic librarians. The qualitative and quantitative findings are reported separately in 

accordance with the convergent parallel mixed methods design and any similarities or 

differences between these findings are discussed in Chapter 5 Discussion. 

 

4.2 Qualitative Findings 

4.2.1 Introduction 

The main themes from the qualitative study were: Internet of Things, Internet of Things and 

Libraries, Location Based Services and Libraries which had multiple sub themes: 

recommender services, library anxiety, student tracking, library space and user experience. 

More themes included: Barriers to implementing LBS technologies, American projects and 

trends in other libraries, Benefits of LBS technologies and its Future in Irish academic 

libraries. 

 

4.2.2 General Questions  

The interviewees were all asked some general questions about their libraries including: how 

they were funded, age of library, number of students, physical size of library, last time there 

was a renovation and how often they review the physical use of space.  

Four of the libraries were large physical spaces and one was a small physical space. Four of 

the libraries were state funded and one was private.  

Student populations for three libraries was over 5,000, for one library it was over 10,000 

and over 20,000 for the remaining library. 
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One library was 5 years old, two were older than 15 years and the remaining two were older 

than 20 years. Reviews of space and renovations were constant at the largest and at three 

libraries no renovations had taken place since construction while one library was renovated 

more than 10 years ago. 

 

4.2.3 Internet of Things  

The purpose of this theme is to establish what level of awareness there is of the IoT 

amongst Irish academic librarians. 

Interviewees were asked if they had heard of the Internet of Things. All five interviewees 

had heard of the IoT in a general capacity, with interviewees A and E aware of the smart 

fridge, Interviewee C was aware of IoT in a business context and Interviewee E was aware of 

the need for IPv6 to provide more IP addresses to facilitate IoT connectivity. One librarian, 

Interviewee D had heard of IoT through their work as it is a class that is taught at their 

institution and would read about it in general literature and has heard about it at 

conferences.  

 

4.2.4 Internet of Things and Libraries 

While all interviewees were familiar with the IoT how that applied to libraries was the next 

logical theme. 

When asked whether they had heard of the Internet of Things and libraries there was a 

mixed response. How the IoT applies to libraries was something that only three of the 

librarians had heard of, Interviewees A and D had a good understanding of how IoT applied 

to libraries. Interviewee C did not understand IoT well enough to appreciate how it could be 

applied to libraries and one system librarian, Interviewee E was "not sure how it would 

integrate into libraries”. Interviewee C who likes to keep up to date with technology was 

surprised that the IoT had passed them by and is not as aware of IoT as they are of other 

technological advances in libraries but that IoT is something that libraries need to take 

notice of.  
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All interviewees were interested in the IoT and how it applies to libraries and expressed the 

intention to investigate these technologies further.  

 

4.2.5 Location Based Services and Libraries 

This is the main theme of the research with multiple sub themes, LBS technologies have the 

ability to change the way services are delivered and the way data is gathered and the 

questions asked in relation to LBS technologies received mixed answers with some 

interviewees having little or no knowledge of these services. 

When questioned on what librarians knew about Location Based Services In libraries only 

two librarians, Interviewees A and D had a good understanding of Location Based Services 

and their use in libraries. They considered LBS technology beneficial for students with 

wayfinding, resource discovery and self-guided tours. Interviewee B and C had a passing 

awareness of LBS technologies in libraries and Interviewee E had no knowledge of LBS 

technologies in libraries at all. 

 

4.2.5.1 Recommender services 

When asked if collocation was a problem for their library Interviewee A said that it was but 

they had implemented a Discovery solution for it that seemed to be working well. 

Interviewees B, C and D, did not consider collocation an issue in their library. Interestingly 

collocation did have to be clarified to Interviewees A, B and C. 

When questioned about recommender services only Interviewee A was familiar with these 

technologies. Interviewees A, B and C believed that recommender services could help with 

the issue of collocation. 

 

4.2.5.2 Library anxiety 

For Interviewees A, C and D library anxiety is a problem at their library for Interviewee B it is 

not a big problem and for Interviewee E it is not a problem. 
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Questions about library anxiety received varied responses interviewees A, B and C stated 

that map technology providing turn by turn directions to resources would help alleviate 

library anxiety while interviewee E stated that library anxiety was not a problem at their 

library. Interviewee D did not think that students would use map technology in this way 

stating that they were not convinced “that that someone will you know have a phone and 

will kind of virtually walk through a library”.  

Interviewee E considered that human interaction with librarians is important for students as 

opposed to just using technology “I think if people just interact with technology I don’t 

know if that’s a good thing or not I think when you come to an institution to study you need 

to make human connections. I think that’s important.”  

 

4.2.5.3 Student tracking 

Questions about student tracking received positive responses as all librarians considered 

LBS tracking of students beneficial to get a more comprehensive overview of how the library 

space is used as it provides real data on usage. Interviewee A agreed that the detailed 

information gathered on the use of space through LBS technologies would be beneficial to 

the design and re-design of the library space.   

Student tracking was a concept that all librarians were familiar with but not using LBS 

technology, all agreed that technology to track students through the library would be very 

beneficial and provide more granularity as to how the physical library space is used. None of 

the libraries track students through the physical library space. Interviewee A stated that the 

library does not track students through the physical space as it does not have the 

technology, but does recognise the benefits of the data gathered from LBS tracking of 

students stating it provides “more detail than we have at the moment so I think it would be 

very useful”.  This is one of the most interesting benefits of student tracking the amount of 

detailed data that can be gathered which is impossible without technology.  

Barriers to implementing student tracking were privacy for Interviewee A, Interviewee C 

considered resources a barrier and GDPR was a barrier for Interviewee E. 
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Ethnographic studies are considered beneficial with Interviewee C naming another Irish 

academic library that uses ethnographic studies to understand their users better and show 

how the library is used. Interviewees C and D also considered heat maps a very beneficial 

way of showing how a library space is used. Interviewee D considered the data gathered by 

student tracking very useful as it shows “how people use the actual building em as opposed 

to trying to second guess it.” Therefore accurate data is produced showing usage of the 

physical space. 

Interviewee C also made the point that student tracking is very useful in proving the librarys 

value to its organisation. For Interviewee E the digital library is starting to take precedence 

“the library itself is more of an online concept now than it ever was” and so proving the use 

and value of the physical library space todays needs more than gate and traditional statistics 

and LBS technologies provides data on how all parts of the library are used or underused. 

The theme student tracking is also linked to the themes library space and benefits of LBS 

technology where large amounts of data gathered give detailed information about the use 

of the physical space. 

 

4.2.5.4 Library space 

When questioned about the value of the physical library space as a resource strong positive 

feedback was given with Interviewees A, B, C and E agreeing that it was the librarys most 

valuable resource. 

Size of library and layout of libraries was also something that librarians considered in 

relation to LBS technologies. For interviewee C one reason that the library has not engaged 

with LBS technologies is that the library is physically small but that does not mean that LBS 

technologies would not be beneficial to a small library, they would still “have applications in 

a small library in that we could promote underutilised parts of the library collection.” 

Interestingly Interviewee E considered that their librarys layout was easy to navigate but did 

recognise that from a new student’s perspective this might not be the case. Also at 

Interviewee D’s library the physical landscape of the library changes with more physical 

changes planned in the coming years so this would impact the map technology.  



 
42 

 

Librarians were questioned about whether they thought that map technology would 

improve how the students use and interact with the physical library space, this was agreed 

by Interviewees A, B, C, D and E. But beyond searching for resources Interviewee D thought 

that map technology could help students find free seats in the library during exam times. 

Interestingly four of the libraries had experience with map technology in the past. 

Interviewee A’s library had a student summer project where a app was developed with map 

technology and this was well received by students but this project stopped after the 

students who developed it left. Interviewee C’s library have a catalogue map that was 

developed in-house by a librarian where a map appears on the catalogue. Catalogue maps 

were also developed in house at Interviewee E’s library where they are very successful and a 

similar project is to be implemented in Interviewee D’s library. This shows that the need to 

make libraries easier to navigate is understood by library management but students must 

still find their way around the library using floor plans, this is not an interactive app solution. 

 

4.2.5.5 User experience 

User experience is another sub theme and when asked if they thought Location Based 

Services could improve a student’s user experience of the library all interviewees answered 

that it could. Similarly all interviewees agreed that map technology would improve the way 

users use and interact with the physical library space. 

 

4.2.6 Barrier to implementing LBS technologies 

When questioned about barriers to implementing LBS technologies in libraries costs were 

considered a barrier to implementation with investment in LBS technologies considerable. 

Interviewee A considered costs to be the main barrier to implementation of LBS 

technologies that and the implications for network resources but ultimately this would be 

overcome by funding.  Costs were also the main barrier for Interviewee B but “if the 

benefits outweigh the costs” then the library would consider LBS technologies. Interviewee 

C considered costs and resources the main barriers as they are a small library with a small 

team. For Interviewee D costs are also the main barrier as the library has to consider “if you 
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have money where is it best spent”. Interviewee E considers LBS technologies to require 

“significant investment” and therefore would be a low priority for the library. 

Other priorities were also a barrier to implementing LBS technologies. For Interviewee C as 

their library is physically small so the focus has been to expand their digital library. Priorities 

were also a barrier for Interviewee D other projects like laptop loans, teaching and learning 

spaces and modernising the building will take priority over LBS technologies stating: “It’s 

just that other things may actually take a priority.”  

For Interviewee D there is so much technology to choose from that “trying to make the right 

decision as well what’s the right fit for a library in terms of your budget and what value you 

think is a good investment in terms of giving something back for our students.” 

Also for Interviewee D library management can be a barrier to implementing LBS 

technologies as it depends on their vision for the library “whether they put that kind of 

value on it or it’s an area that they are interested in.”  

 

4.2.7 Benefits of LBS technologies 

When asked if they understood the benefits of LBS technologies for libraries Interviewees A 

and D had a very good understanding while Interviewees B, C and E had a good 

understanding of the benefits. For Interviewee C one of the main benefits would be the 

preservation of the physical library space as LBS could “be something that helps us preserve 

that physical space and expand that physical space you know and make it more interactive 

and exciting.” This is a key characteristic of LBS technology to get the most out of the library 

space to ensure it’s used to best serve the needs of students. But for Interviewee D one of 

the benefits “would be in terms of you know, how students interact with it and what value 

they get from it.”  

For Interviewee E, the most beneficial thing about LBS technologies is its ability to generate 

Big Data and “for drawing inferences from patterns, and even getting answers to questions 

you didn’t even know you had.” 
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When asked what is the most interesting thing about LBS technologies for Interviewee A it 

went beyond wayfinding and recommender services it was the “scope or the range of 

service that you could introduce” and “there’s just so much scope there really once you 

have the technology in place.” 

For Interviewee B it was making students more independent and freeing up library staff to 

do other work. For Interviewee C the recommender service was very interesting and 

something they would find very beneficial for students. 

Interviewee D stated the most interesting things about LBS technologies would be “gather 

data that can that can reveal something different that was unexpected” and “opens up 

other information that would be of value” this information would then be used in decision 

making. Unexpected information that could be very useful “that information could be 

something that we hadn’t really thought about em there’s patterns that you know in terms 

of student use and so on that we just didn’t really know.”  

 

4.2.8 American projects and trends in other libraries 

This theme is important in establishing how far outside of Ireland do librarians look for new 

innovations and technologies in libraries. 

When questioned if the librarians had heard of LBS projects in American academic libraries 

there was a mixed response, Interviewee A had heard of an LBS project at the library of the 

University of Oklahoma called NavApp (Univeristy Libraries, n.d.), which is a navigation app 

for students. Interviewee B and D had heard of LBS projects in American academic libraries 

while Interviewees C and E had not heard of any LBS type projects in libraries. This is 

interesting as libraries are often looking to other libraries to see what they implement as 

Interviewee D notes “we look over each other’s shoulders to see how did they get on, what 

mistakes were or what you know is it successful then other libraries might take that kind of 

plunge.”  
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4.2.9 LBS Future in Irish Academic Libraries 

This theme has an important role in establishing the value that librarians place in LBS 

technologies and whether they will investigate these technologies further and recommend 

them to their librarian. 

When questioned about whether LBS technologies had a future in Irish academic libraries all 

five librarians agreed that there is a future for LBS technologies in Irish academic libraries 

with Interviewee E stating that “There is a place for Location Based Services everywhere, as 

much in the library as any other area.” LBS technologies are very pervasive and rapidly 

expanding. For Interviewee D there is a future for LBS technologies in Irish academic 

libraries but cautiously advises that  

“people need to be more you know certainly aware of what, what works and not just kind of 

jumping on the bandwagon and you know I think that’s you know like it has to have value to 

use it at the end of the day.” 

Librarians were then questioned if they would investigate LBS technologies further, all 

librarians agreed that they would with Interviewee E stating “I will because it part of my job 

to be aware of these things” and that LBS technologies is “certainly something that we 

should get up to speed on.” 

The librarians were questioned if they would recommend the benefits of LBS technologies 

to their librarian. All five librarians agreed that they would recommend the benefits of LBS 

technologies to their librarian with Interviewee A stating “I think it is something that I will 

do.” While Interviewee B had said that the librarian had recently become aware of LBS 

technologies and that “we could see if there’s something small that we could start with here 

and see how it works.” 
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4.3 Quantitative Findings 

4.3.1 Introduction 

The main themes from the quantitative findings were the Internet of Things, Internet of 

Things and Libraries and Location Based Services and Libraries. These findings are reported 

according to the question asked.  

 

4.3.2 Response Rate 

There are 37 libraries in the sample frame. Of this 37, 22 librarians replied. This resulted in a 

response rate of 56%. 

 

4.3.3 General Questions 

The purpose of the general questions was to establish the size, scale and age of libraries 

involved in the study. There were six general questions. The frequency tables are in 

Appendix D. 
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Figure 4.1 Funding  

 

21 out of 22 respondents answered this question. 

81% of libraries were state funded and 19% of libraries were privately funded. 
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Figure 4.2 Student Population  

 

All 22 respondents answered this question. 

50% have a student population between 1000 5000. 

22.73% has a student population of 5001 – 10000 

22.73% has a student population of 10001 – 20000 

4.55% has a student population of 2000 + 
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Figure 4.3 Size of Library 

21 out of 22 respondents answered this question. 

19.05% of libraries were between 501 square meters to 1000 square meters in size. 

33.33% of libraries were between 100 square meters to 500 square meters in size. 

33.33% of libraries were between 1001 square meters to 5000 square meters in size. 

14.29 of libraries were greater than 5000 square meters. 
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Figure 4.4 Age of Library 

21 out of 22 respondents answered this question. 

4.76% of libraries were more than 5 years old. 

4.76% of libraries were more than 10 years old. 

38.10 % of libraries were more than 15 years old. 

52.38% of libraries were more than 20 years old. 
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Figure 4.5 Last Renovation  

21 out of 22 respondents answered this question. 

42.86% responded that the last time there was a major renovation of the physical space in 

the library was more than 5 years ago. 

14.29% responded that the last time there was a major renovation of the physical space in 

the library was more than 10 years ago. 

33.33% responded that the last time there was a major renovation of the physical space in 

the library was more than 15 years ago. 

9.52% responded that the last time there was a major renovation of the physical space in 

the library was more than 20 years ago. 
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Figure 4.6 Review physical space  

21 out of 22 respondents answered this question. 

76.19% responded that the library reviews the physical use of space every year. 

9.52% responded that the library reviews the physical use of space every 5 years. 

14.29% responded that the library reviews the physical use of space more than every 5 

years. 
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4.3.4 The Internet of Things 

 

 

Figure 4.7 Internet of Things  

All 22 respondents answered this question. 

90.91% responded that they had heard of the Internet of Things. 

9.09% responded that they had not heard of the Internet of Things. 
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4.3.5 The Internet of Things and Libraries 

 

 

Figure 4.8 IoT and Libraries  

All 22 respondents answered this question. 

59.09% responded that they had heard of the Internet of Things. 

40.91% responded that they had not heard of the Internet of Things. 
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4.3.6 Location Based Services and Libraries 

 

 

Figure 4.9 LBS and academic libraries  

All 22 respondents answered this question. 

45.45% responded Yes they had heard of Location Based Services relation to academic 

Libraries. 

54.55% responded No they had not heard of Location Based Services relation to academic 

Libraries. 
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Figure 4.10 LBS Services  

When asked what these Location Based Services were. 

10 respondents answered this question while 12 librarians skipped this question. 

50% responded that these LBS services were Wayfinding. 

10% responded that these LBS services were Recommender Services. 

40% responded that these LBS services were User tracking. 

0% responded to None of these.  
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Figure 4.11 Track Students 

All 22 respondents answered this question. 

18.19% responded that they do track student movement through the library. 

8182% responded that they do not track student movement through the library. 
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Figure 4.12 Challenges to Tracking  

Only 5 respondents answered this question. 

0% responded that Privacy was a challenge to Student tracking. 

20% responded that Data Protection was a challenge to Student tracking. 

80% responded that Resources were a challenge to Student tracking. 

0% 0% responded that None of these options were a challenge to Student tracking. 
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Figure 4.13 Tracking benefits 

All 22 respondents answered this question. 

63.64% of respondents answered Yes that LBS tracking would provide beneficial data on 

library usage to re-design library space. 

36.36% of respondents answered No that LBS tracking would not provide beneficial data on 

library usage to re-design library space. 
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Figure 4.14 Importance of space  

All 22 respondents answered this question. 

68.18% responded that the physical library space is Extremely important. 

22.73% responded that the physical library space is Very important. 

9.09% responded that the physical library space is Somewhat important. 

0% responded that the physical space is Not so important. 

0% responded that the physical space is Not at all important. 
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Figure 4.15 LBS future in library  

All 22 respondents answered this question. 

77.27% responded Yes, that they think there is a place for Location Based Services in their 

library in the future. 

22.73% responded No, that they do not think there is a place for Location Based Services in 

their library in the future. 
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Figure 4.16 Hurdle to LBS   

All 22 respondents answered this question. 

36.36% responded that they consider Data Protection as the greatest hurdle to 

implementing LBS technology. 

31.82% responded that they consider Resources as the greatest hurdle to implementing LBS 

technology. 

22.73% responded that they consider Costs as the greatest hurdle to implementing LBS 

technology. 

9.09% responded that None of these options were the greatest hurdle to implementing LBS 

technology. 
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Figure 4.17 LBS project America 

All 22 respondents answered this question. 

22.73% responded Yes they were aware of Location Based Services project at other 

academic libraries mostly in America. 

77.27% responded No they were not aware of Location Based Services project at other 

academic libraries mostly in America. 
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Figure 4.18 Library anxiety  

All 22 respondents answered this question. 

36.36% responded Yes that library anxiety was a problem at their library. 

63.64% responded No that library anxiety was not a problem at their library. 
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Figure 4.19 Map technology  

Only respondents that answered Yes to question 18 were directed to question 19. 

All 8 respondents who answered question 18 responded to question 19. 

37.50% responded that map technology via an app providing turn by turn directions to 

resources would help alleviate library anxiety at their library. 

62.50% responded that map technology via an app providing turn by turn directions to 

resources would not help alleviate library anxiety at their library. 
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Figure 4.20 Collocation  

All 22 respondents answered this question. 

13.64% responded that collocation was a problem at their library. 

86.36% responded that collocation was not a problem at their library. 
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Figure 4.21 Recommender services  

Four respondents answered this question. 

75% answered Yes recommender services would help with the problem of collocation. 

25% answered No recommender services would not help with the problem of collocation. 
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Figure 4.22 Understand benefits   

All 22 respondents answered this question. 

54.55% responded Yes they understand the benefits of Location Based Services to libraries? 

45.45% responded No they do not understand the benefits of Location Based Services to 

libraries. 
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Figure 4.23 Improve user experience  

All 22 respondents answered this question. 

59.09 responded Yes they think Location Based Services could improve a student’s user 

experience of the library. 

40.91% responded No they do not think Location Based Services could improve a student’s 

user experience of the library. 
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Figure 4.24 Recommend to librarian  

All 22 respondents answered this question. 

36.36% responded Yes they would recommend the benefits of Location Based Services to 

their librarian. 

63.64% responded No they would not recommend the benefits of Location Based Services 

to their librarian. 
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Figure 4.25 Interesting benefit  

 

15 out of the 22 respondents answered this final open ended question. 

Five of the respondents gave negative feedback, four stated that they do not know, or don’t 

know enough about the benefits of LBS technologies. 
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5.0 Discussion 

5.1 Introduction 

This chapter interprets the findings of both the qualitative and quantitative studies and in 

keeping with the convergent parallel mixed methods research design any similarities and 

differences between these two datasets are discussed here (Creswell, 2014).  

This chapter is organised into themes that reflect the objectives of the research. The 

findings are discussed here in relation to the existing literature and research objectives. 

Additional themes and their meanings are also outlined in this chapter.  

The literature for this dissertation is from North American sources and LBS implementations 

based in North American academic libraries. This needs to be kept in mind as attitudes and 

adoption of technologies may be different in Irish academic libraries than in North America. 

The themes discussed here are: Internet of Things, Internet of Things and Libraries, Location 

Based Services and Libraries which had multiple sub themes: student tracking, 

recommender services and library anxiety. Barriers to implementing LBS technologies, 

Metrics and Statistics, American projects and trends in other libraries, Benefits of LBS 

technologies and its Future in Irish academic libraries. 

Themes not from the findings include: Dig Data, Library Champion, Career Professional 

Development and Library Events. 

 

5.2 Internet of Things 

The IoT is considered the next technological revolution (Greengard, 2015) and the adaption 

of the technology is expanding rapidly (Location Based Marketing Association, 2017). 

Therefore it is positive that the results from the qualitative study where all five interviewees 

were familiar with the IoT are reflected in the quantitative study where 90.91% of 

respondents or 20 out of 22 respondents were familiar with the IoT. 
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5.3 The Internet of Things and Libraries 

The purpose of this theme is to establish if librarians are aware of the IoT in relation to 

libraries. In the qualitative study 3 out of the 5 librarians were familiar with the IoT in 

relation to libraries. This is mirrored in the quantitative study where 59.09% were aware of 

IoT in relation to libraries with 40.91% unaware of IoT technologies in relation to libraries. 

These two themes highlight that librarians are keepings up with major technological trends 

and so objective 1 – to gain an understanding of how much awareness there is of the IoT 

amongst librarians is positively established as there is a high level of awareness of IoT 

among Irish academic librarians. But this level of awareness drops considerably with IoT 

technologies in relation to libraries. This suggests that approximately 40% of librarians do 

not understand fully the IoT technology to have considered its application in libraries. This 

was reflected by Interviewee C who was very clear “The Internet of Things is something I 

feel almost as if it’s just bypassed me completely and that I’m not really entirely sure what 

it’s about and I’ve not read about it as much in the library context.” 

In 2018 this is quite far behind American libraries where the OCLC held a Symposium on 

Libraries and the Internet of Things in 2014 (Pera, 2014).  

 

5.4 Location Based Services and Libraries 

This is the main theme in the literature review and in the findings with multiple sub themes. 

Objective 2 seeks to establish an understanding of the awareness LBS technologies amongst 

librarians. 

The qualitative study found that 3 out of 5 interviewees were aware of LBS technologies in 

relation to libraries but this was slightly reversed for the quantitative study where 45.45% of 

librarians were aware of LBS technologies for libraries and 54.55% were not. 

 

When examining the quantitative findings it is clear in Table 5.1 that the librarians from the 

largest physical size libraries were more aware of IoT and LBS technologies in relation to 

libraries than those from smaller physical libraries. While all 3 respondents from the largest 

library were familiar with IoT and LBS technologies only two out of four respondents from 

the smallest library size were familiar with these technologies.  
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Aware_IoT_Libraries * Aware_LBS_Libraries * Size_Library Crosstabulation 

 

Size_Library 

Aware_LBS_Libraries 

Total Yes No 

100sqm - 500 sqm Aware_IoT_Libraries Yes 2 0 2 

No 0 2 2 

Total 2 2 4 

501sqm - 1000sqm Aware_IoT_Libraries Yes 2 2 4 

No 0 3 3 

Total 2 5 7 

1001sqm - 5000sqm Aware_IoT_Libraries Yes 2 1 3 

No 0 4 4 

Total 2 5 7 

5001sqm + Aware_IoT_Libraries Yes 3  3 

Total 3  3 

Total Aware_IoT_Libraries Yes 9 3 12 

No 0 9 9 

Total 9 12 21 

Table 5.1 IoT LBS Size of Library 

 

This compares exactly to the qualitative findings where the two librarians from libraries with 

a physical size greater than 5001 sqm where both well aware of IoT and LBS technologies 

and understood their benefits to academic libraries and the librarian from the smallest 

library was not well aware of these technologies at all. 

But why is it that the large physical libraries are up to date with these technologies? Large 

physical libraries will of course have more staff with more possibilities to encounter new 

technologies. But they will also have to prove the worth of their physical space and seeking 

more innovative ways to do that is crucial as the information seeking behaviour of students 

becomes more digitally dependent. LBS and IoT technologies provide data to prove the use 

and value of the physical library space in volume and detail that has never been possible 

until now (Griffey, 2018a). It would seem that the pressure on smaller libraries to prove the 

value of the physical is less but they are more dependent on digital libraries as Interviewee C 

states “because of our size we’ve had to go down the digital route quite a bit” 
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When asked what these LBS services were the answers were comparable between the 

qualitative and quantitative studies with wayfinding, mapping and recommender services. 

User tracking was important for the largest libraries with two respondents familiar with LBS 

technologies for tracking users. But again not all interviewees were aware of the specific 

types of services that LBS technologies provide this was comparable in the quantitative 

study where only 10 out of 22 respondents answered this question. Interestingly for the 

largest libraries user tracking and wayfinding were the services that the librarians were most 

familiar with as can be seen in Table 5.2. 

 

Aware_LBS_Libraries * What_LBS_Services * Size_Library Crosstabulation 

   

Size_Library 

What_LBS_Services 

Total Wayfinding 

Recomme

nder 

Services User Tracking 

100sqm - 500 

sqm 

Aware_LBS_Libraries Yes 1  1 2 

Total 1  1 2 

501sqm - 

1000sqm 

Aware_LBS_Libraries Yes 2   2 

Total 2   2 

1001sqm - 

5000sqm 

Aware_LBS_Libraries Yes 1 1  2 

Total 1 1  2 

5001sqm + Aware_LBS_Libraries Yes 1  2 3 

Total 1  2 3 

Total Aware_LBS_Libraries Yes 5 1 3 9 

Total 5 1 3 9 

Table 5.2 LBS Services Size  

 

Another interesting point to note from the quantitative study shown in the table 5.3 Service 

LBS Age of library, is that of the libraries that were greater than 20 years old, 4 librarians 

answered Wayfinding and 4 answered User Tracking as the LBS services that they were 

familiar with. This table also shows that one librarian from a library older than 15 years 

chose recommender services and another chose wayfinding. What is interesting about this 

is that only librarians from libraries older than 15 years answered this question. This shows 

that older libraries are researching navigational aids for users and students as they are more 

aware that their space is not so user friendly. As Interviewee D whose library is older than 
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20 years is clear “there are some sections of this library which are not particularly user 

friendly in terms of the layout.” These respondents were all aware of LBS technologies in 

relation to libraries. 

Location Based Services in libraries make navigating awkward spaces less of a challenge 

“With a positioning service in a library building, a library would be better able to support the 

navigation of complicated or unknown spaces” (Hahn, 2017b) and now that smart devices 

are more prevalent there is more demand for indoor navigation (Hahn, 2017b). 

 

What_LBS_Services * Aware_LBS_Libraries * Age_Library Crosstabulation 

 

Age_Library 

Aware_LBS_Lib

raries 

Total Yes 

> 15 years What_LBS_Services Wayfinding 1 1 

Recommender Services 1 1 

Total 2 2 

> 20 years What_LBS_Services Wayfinding 4 4 

User Tracking 4 4 

Total 8 8 

Total What_LBS_Services Wayfinding 5 5 

Recommender Services 1 1 

User Tracking 4 4 

Total 10 10 

Table 5.3 Service LBS Age of library  

  

Therefore objective 2 has established that there is an awareness of LBS and libraries but it is 

greater in older and larger libraries with navigational challenges. 
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5.4.1 Student tracking 

Objective 3 of this study seeks to gain an understanding of how beneficial librarians think 

location based tracking of students is to the design and re-design of the physical library 

space. 

Student tracking is a theme in the literature and the need to understand how students use 

the physical library space is key to a library delivering space that matches the teaching and 

learning needs and expectations of its users. Tracking of students via Wi-Fi or Bluetooth Low 

Energy signal from a smart device will show a student’s trajectory through the library 

accurately (Griffey, 2018b).  

In the qualitative study no libraries tracked students this is not comparable to the 

quantitative where 4 out of 22 libraries track student movement through the library. But the 

challenges to student tracking are similar with resources, privacy and data protection. 

When libraries that tracked students are cross-tabulated with challenges to track and 

benefits to tracking this shows in Table 5.4 Tracking, that the biggest challenge is resources. 

This may suggest that these libraries undertake ethnographic studies where students are 

interviewed or observed. But ethnographic studies while giving some valuable data lack “the 

real-time results offered by IoT technology and the broader picture of the library it 

provides” (Bradley, et al., 2018). 
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Challenge_Track * Benefit_Track_Data * Does_Library_Track 

Crosstabulation 

 

Does_Library_Track 

Benefit_Track_Data 

Total Yes No 

Yes Challenge_Track Data Protection 1  1 

Resources 3  3 

Total 4  4 

No Challenge_Track Resources  1 1 

Total  1 1 

Total Challenge_Track Data Protection 1 0 1 

Resources 3 1 4 

Total 4 1 5 

Table 5.4 Tracking  

 

In the qualitative study all librarians considered that LBS tracking of students would prove 

beneficial in providing data on how to re-design the library space this is not reflected in the 

quantitative study where 63.64% responded positively to this question with 36.36% 

responding negatively. Even so for the Interviewees in the qualitative study who had a good 

understanding of IoT and LBS technologies the benefits of student tracking were very clear 

as according to Interviewee A it would provide detailed information on “how they use all the 

individual study spaces” and  

“how many people are using the different group study rooms because they are booked 

through one student and we don’t necessarily know how many students then they are 

working with so all of that information would be, would give us a lot more detail than we 

have at the moment.” 

It is these questions that Location Based Services and student tracking has the ability to 

answer (Griffey, 2018a). It is through quantitative data that the real story of how the 

physical library space is used becomes clear (Griffey, 2018a) (Hahn, 2017d).  

LBS projects that show the use of space by students are inevitable “Systems such as this will 

be more and more prevalent over time and the use of similar systems will likely be a part of 

smart buildings before much longer” (Griffey, 2018a). 
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But one of the major aims of LBS technology is “to illuminate patterns of students work, 

examine the density of particular work areas, and ultimately create more effectively 

designed learning spaces and user experiences” (Bradley, et al., 2018). The ability of LBS 

technologies to provide the accurate data on use of space cannot be underestimated and 

this data is then used to create the teaching and learning spaces need by students. This is 

something that is very important for Interviewee D “getting the actual spaces right and the 

teaching spaces is more important”. 

Thus objective 3 has established that while the majority of libraries do not track students 

they do consider that the benefits to LBS tracking outweigh the challenges and provide 

much needed detailed data on use of space that is valuable to the re-design of space. 

The sub themes library anxiety and recommender services relate to objective 7 – to 

ascertain if academic librarians think LBS technologies could improve the services offered by 

academic libraries to students. 

 

5.4.2 Library Anxiety 

The literature is clear that map technology providing turn by turn directions to resources 

and recommender services helps to alleviate library anxiety (Hahn, 2011). 

While Interviewees A, B and C considered map technology would alleviate library anxiety 

Interviewee D did not think that students would use map technology this way. But according 

to the literature “Software that delivers real-time directions to our point of interest has 

generated high service expectations, we have found from our iterative tests in the library 

that students expect real-time location guidance within a building” (Hahn, 2017d). Maybe 

this highlights the difference between Irish and American students and their technological 

expectations.  

While library anxiety was considered a problem in the qualitative study in the quantitative 

study the results are opposite. As only 36.36% agreed it was an issue at their library and for 

63.64% it is not an issue.  
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Any respondents who answered yes to library anxiety as a problem in their library were then 

asked if map technology and turn by turn directions would alleviate library anxiety only 

37.50% responded that it would. Meaning that 62.50% did not think map technology would 

alleviate library anxiety. Returning to the literature (Mellon, 1986) considers the physical 

size of libraries to be a leading cause of library anxiety and map technology is considered an 

innovative way of dealing with this issue (Hahn, 2011). So there is a gap in terms of what the 

quantitative findings state and the literature. However, only 8 respondents answered this 

question so this needs to be kept in mind. 

The quantitative results are also not comparable to the qualitative results, perhaps some 

libraries are not fully aware of the extent of library anxiety at their library and need to 

research this more as Interviewee C stated that they “don’t know how much of a problem it 

is, perhaps it’s worth looking into but at the moment we haven’t done that.” 

 

5.4.3 Recommender services 

In the qualitative study only Interviewee A, considered collocation an issue for their library 

but a Discovery solution has been implemented which is working well for this. Three 

librarians in the qualitative study did not consider it an issue for their library. This is 

comparable to quantitative study where only 13.64% or 3 out of 22 respondents agreed that 

collocation was an issue at their library. However for 3 of the qualitative interviewees the 

word collocation had to be explained so perhaps the term collocation is not widely 

understood. But literature dating as far back as 2011 is clear on the benefits of 

recommender services for collocation “A mobile recommendation service lowers barriers 

for receiving assistance at the immediate point of need” (Hahn, 2011). Also “location-based 

recommendation service…. is grounded in the advantages of collocation that support 

information discovery” (Hahn, 2011) (Hahn, 2017c). 

A closer look at the issue of collocation and whether respondents in the quantitative study 

thought recommender services would be beneficial in Table 5.5 Collocation shows that the 

size of the library is significant. As 2 of the responses that considered recommender services 

beneficial for the issue of collocation were from libraries greater than 5000 sqm+ this is 
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comparable to the qualitative study where recommender services were considered 

beneficial even if collocation was not an issue for the library as for Interviewee B “I think it 

would be beneficial because anything that makes life easy for our students I think is 

welcome.”  

 

Recommender_Service_Collocation * Collocation_Problem * Size_Library 

Crosstabulation 

 

Size_Library 

Collocation_Problem 

Total Yes No 

100sqm - 500 sqm Recommender_Service_Coll

ocation 

No 1 
 

1 

Total 1  1 

1001sqm - 5000sqm Recommender_Service_Coll

ocation 

Yes 
 

1 1 

Total  1 1 

5001sqm + Recommender_Service_Coll

ocation 

Yes 2 
 

2 

Total 2  2 

Total Recommender_Service_Coll

ocation 

Yes 2 1 3 

No 1 0 1 

Total 3 1 4 

Table 5.5 Collocation  

 

Therefore objective 7 establishes that there are differences between the qualitative and 

quantitative studies and while the majority of libraries may not have issues with library 

anxiety or collocation that does not mean that map technology or recommender services do 

not a have value in improving students user experience of the library. 
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5.5 Library Space 

This theme relates to objective 4 and seeks to understand the value of space in academic 

libraries. 

In the qualitative study four interviewees agreed that the library space was the most 

important resource, one interviewee did not want to comment on behalf of their library. 

This was reflected in the quantitative study where 68.18% replied that it was extremely 

important and 22.73% that it was very important. Only 2 out of 22 respondents considered 

it somewhat important. 

A closer look at the quantitative data in Figure 5.1 Importance of Space shows that for the 

larger sized libraries size was extremely important as a resource. 

 

 

Figure 5.1 Importance of Space  
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A cross tabulation of size of library, awareness of LBS in libraries and importance of space 

produces the following results in Table 5.6. 

 

Size_Library * Aware_LBS_Libraries * Importance_of_Space Crosstabulation 

   

Importance_of_Space 

Aware_LBS_Libraries 

Total Yes No 

Extremely important Size_Library 100sqm - 500 sqm 2 0 2 

501sqm - 1000sqm 2 2 4 

1001sqm - 5000sqm 1 4 5 

5001sqm + 3 0 3 

Total 8 6 14 

Very important Size_Library 100sqm - 500 sqm 0 1 1 

501sqm - 1000sqm 0 2 2 

1001sqm - 5000sqm 1 1 2 

Total 1 4 5 

Somewhat important Size_Library 100sqm - 500 sqm  1 1 

501sqm - 1000sqm  1 1 

Total  2 2 

Total Size_Library 100sqm - 500 sqm 2 2 4 

501sqm - 1000sqm 2 5 7 

1001sqm - 5000sqm 2 5 7 

5001sqm + 3 0 3 

Total 9 12 21 

Table 5.6 Size LBS Space  

 

The largest physical libraries of 5000 sqm+ are aware of LBS technologies for libraries and 

space is their most important resource. This shows that larger libraries understand the need 

for more data and different kinds of data to make the best use of their space. “Data 

collected by sensors and analysed over time will give librarians far more ability to ask 

questions about use, even when they may not have considered the question yet” (Griffey, 

2018a). 
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This is also important and the space in the library is changing “Library buildings are evolving. 

Now they can do much more than provide passive spaces for people to learn and work” 

(Bradley, et al., 2018). This was reflected in the qualitative study as Interviewee D noted 

“getting the actual spaces right and the teaching spaces is more important”. 

Thus objective 4 establishes that library space is the most important resource for a library 

and that the largest libraries need more data on how that space is used. 

 

5.6 LBS Future in Irish Academic Libraries 

This theme is related to objective 5 which seeks to ascertain if librarians think LBS 

technologies have a future in Irish academic libraries.  

In the qualitative study all five interviewees agreed that there was a future for LBS 

technologies in Irish academic libraries. This was not quite reflected in the quantitative 

study but an overwhelming majority of 77.27% agree that there is a place for LBS 

technologies in Irish academic libraries in the future.  

A closer look at the quantitative data in Table 5.7 showed that the libraries with a physical 

size greater than 5000 sqm+ who considered space extremely important also considered 

that LBS technologies have a future in Irish academic libraries. 
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Size_Library * Place_LBS_Library * Importance_of_Space Crosstabulation 

 

Importance_of_Space 

Place_LBS_Library 

Total Yes No 

Extremely important Size_Library 100sqm - 500 sqm 0 2 2 

501sqm - 1000sqm 4 0 4 

1001sqm - 5000sqm 4 1 5 

5001sqm + 3 0 3 

Total 11 3 14 

Very important Size_Library 100sqm - 500 sqm 0 1 1 

501sqm - 1000sqm 1 1 2 

1001sqm - 5000sqm 2 0 2 

Total 3 2 5 

Somewhat important Size_Library 100sqm - 500 sqm 1  1 

501sqm - 1000sqm 1  1 

Total 2  2 

Total Size_Library 100sqm - 500 sqm 1 3 4 

501sqm - 1000sqm 6 1 7 

1001sqm - 5000sqm 6 1 7 

5001sqm + 3 0 3 

Total 16 5 21 

Table 5.7 Size LBS Space  

 

5.7 Barriers to implementing LBS technology  

This theme is also linked to objective 5. For the qualitative study costs were the biggest 

barrier to implementation as Interviewee C noted that “significant investment” was needed. 

Other priorities were also another barrier for Interviewee D as librarians had to decide 

where budgets were best spent. One of the benefits of LBS technologies for Interviewee B 

was that library staff would have more time to do other work as the technology took over 

more tasks thus balancing out the costs somewhat in the future.  

On the quantitative study costs was only 22.73% while Data Protection was the biggest 

barrier at 36.36% with resources at 31.82%. Costs for any projects will always be a 

consideration but the costs of the hardware and software needed for LBS implementations 

are falling all the time (Griffey, 2018a) (Bradley, et al., 2018) (Griffey, 2018c). Therefore in 

the near future costs will be less of a barrier to LBS projects. 
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Data protection is the main barrier from the quantitative study which is not comparable to 

the qualitative study. Data protection has to be a major consideration for any new project as 

it set down in GDPR Article 25 which requires Data Protection by default and by design (EU, 

n.d.). 

The literature is very clear data protection and security are major considerations, IoT and 

LBS technologies have the ability to gather large amounts of data in volumes not previously 

available. IoT and LBS technologies have not yet reached maturity and whether complete 

security and privacy is possible is not yet clear (Hahn, 2017a). Data has an enormously 

beneficial role to play in planning future library spaces but if this data is not carefully 

collected and securely stored, data can become “toxic” (Griffey, 2018c). Therefore concerns 

about data protection are completely justified. 

A breakdown of the quantitative data in table 5.8 below shows that for libraries over 5000 

sqm+, data protection and resources were the main barriers to implementation. This is not 

reflective of the qualitative study where costs and other priorities were the main barriers 

especially for the libraries over 5000 sqm+. 
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Size_Library * Place_LBS_Library * Implementation_Hurdle Crosstabulation 

 

Implementation_Hurdle 

Place_LBS_Library 

Total Yes No 

Data Protection Size_Library 100sqm - 500 sqm 0 1 1 

501sqm - 1000sqm 0 1 1 

1001sqm - 5000sqm 2 1 3 

5001sqm + 2 0 2 

Total 4 3 7 

Resources Size_Library 100sqm - 500 sqm 1  1 

501sqm - 1000sqm 4  4 

1001sqm - 5000sqm 1  1 

5001sqm + 1  1 

Total 7  7 

Costs Size_Library 100sqm - 500 sqm 0 1 1 

501sqm - 1000sqm 2 0 2 

1001sqm - 5000sqm 2 0 2 

Total 4 1 5 

None of these Size_Library 100sqm - 500 sqm 0 1 1 

1001sqm - 5000sqm 1 0 1 

Total 1 1 2 

Total Size_Library 100sqm - 500 sqm 1 3 4 

501sqm - 1000sqm 6 1 7 

1001sqm - 5000sqm 6 1 7 

5001sqm + 3 0 3 

Total 16 5 21 

Table 5.8 Size LBS Hurdle  

 

Therefore objective 5 has established that the majority of librarians consider that there is a 

future for LBS technologies but concerns with data protection and lack of resources and 

budget are the main barriers to implementing LBS projects in Irish academic libraries. 
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5.8 American projects and trends in other libraries 

This theme relates to objective 6 and seeks to ascertain if librarians are aware of LBS 

projects in other academic libraries especially America. 

In the qualitative study two interviewees were not aware of these projects, one interviewee 

had a passing awareness and two interviewees had a good awareness of these projects. This 

was slightly more pronounced in the quantitative study where only 22.73% of respondents 

were aware of LBS projects at other academic libraries especially in America, meaning that 

77.27% were not aware of these projects. On examination of the quantitative data in table 

5.9, it can be seem that the size of the library has an impact as 4 out 5 of the respondents 

who were aware of LBS projects in American libraries were from the two largest library 

options of 1001 sqm – 5000 sqm and 5001 sqm+. 

 

Size_Library * Aware_LBS_Libraries * American_Projects 

Crosstabulation 

   

American_Projects 

Aware_LBS_Libraries 

Total Yes No 

Yes Size_Library 100sqm - 500 sqm 1  1 

1001sqm - 5000sqm 2  2 

5001sqm + 2  2 

Total 5  5 

No Size_Library 100sqm - 500 sqm 1 2 3 

501sqm - 1000sqm 2 5 7 

1001sqm - 5000sqm 0 5 5 

5001sqm + 1 0 1 

Total 4 12 16 

Total Size_Library 100sqm - 500 sqm 2 2 4 

501sqm - 1000sqm 2 5 7 

1001sqm - 5000sqm 2 5 7 

5001sqm + 3 0 3 

Total 9 12 21 

Table 5.9 Size LBS American Projects  
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Therefore objective 6 has established that there is not a great awareness of LBS projects in 

American academic libraries.  

 

5.9 Benefits of LBS technologies  

This theme relates to objective 8 to promote LBS technologies and their benefits amongst 

librarians. 

 

In the qualitative study all interviewees stated that they understood the benefits of LBS 

technologies in libraries this was not comparable to the quantitative study where 54.55% of 

respondents understood the benefits and 45.45% did not. This is a substantial difference 

and clearly shows that a considerable amount of librarians are not aware of these 

technologies or their benefits. 

 

A closer look at the quantitative data reveals that all librarians from the largest physical size 

of library of 5000sqm + are aware of LBS technologies in libraries and their benefits as the 

table 5.10 clearly shows. 
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Understand_Benefits_LBS * Aware_LBS_Libraries * Size_Library 

Crosstabulation 

 

Size_Library 

Aware_LBS_Libraries 

Total Yes No 

100sqm - 500 sqm Understand_Benefits_LBS Yes 2 1 3 

No 0 1 1 

Total 2 2 4 

501sqm - 1000sqm Understand_Benefits_LBS Yes 2 1 3 

No 0 4 4 

Total 2 5 7 

1001sqm - 5000sqm Understand_Benefits_LBS Yes 2 1 3 

No 0 4 4 

Total 2 5 7 

5001sqm + Understand_Benefits_LBS Yes 3  3 

Total 3  3 

Total Understand_Benefits_LBS Yes 9 3 12 

No 0 9 9 

Total 9 12 21 

Table 5.10 Understand LBS Size  

 

When considering user experience in the qualitative study all interviewees thought that 

Location Based Services would improve students’ user experience of the library. This is not 

comparable to the quantitative study where only 59.09% agreed.  

When asked if they would recommend LBS technologies and their benefits to their librarian 

all interviewees responded that they would. Again this was not comparable to the 

quantitative study where only 36.36% responded positively to this question. 

Clues to why this may be the case lie in the final question on the survey – What do you think 

are the most interesting benefits of LBS technologies for an academic library? Of the 22 

respondents in the survey only 15 answered this question and 6 of those answers were 

negative “don’t know” and “don’t know enough about it”. Therefore only 9 respondents 

really understood the technologies and their benefits. 

Therefore objective 8 established that there are considerable differences between the 

qualitative and quantitative studies where the responses from the qualitative study were 
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positive the quantitative responses were less so. While the majority of the quantitative 

responses stated that they understood the benefits and considered LBS to improve the 

students’ user experience only 36.36% would recommend these services to the librarian. 

 

5.10 User Experience 

This theme is a strong theme in both the qualitative and quantitative study where the 

majority thought that LBS technology would improve user experience. In the literature it is 

an underlying theme with the aim of LBS technologies to improve the overall user 

experience of students from recommender services (Hahn, 2011) map technology (Hahn, 

2017c) and providing libraries with the data on space usage that allows responsive re-design 

on library space based on actual usage (Griffey, 2018c). 

In the qualitative study Interviewee B thought that LBS would improve a student’s user 

experience of the library and to help them access required resources and that it was 

important for libraries to enhance the user experience for students to help them access 

required resources. For Interviewee D, it was important that students and academic staff 

understood that the library is focused on students having the best experience of the library 

possible. For Interviewee C this is something that librarians need to engage with more. In 

the quantitative study the most important benefit of LBS technologies was its ability to 

enhance user experience for students.  

It certainly is not the purpose of LBS technology to replace humans but to provide assistance 

to students. There is a move towards 24 hour opening of academic libraries during exams 

times and most academic libraries are open late after service hours during term time so LBS 

technology could prove very beneficial to students when there are no librarians on duty. 

A positive user experience for students will have an impact on libraries and libraries should 

ensure that they use the most effective means of assessing user experience and responding 

to students’ needs and LBS technologies provides a comprehensive means to assess library 

usage.  
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5.11 Additional Themes 

The following themes did not appear in the literature review but were important themes in 

the qualitative data and are necessary to understanding the interviewees’ experiences and 

knowledge in keeping with the research philosophy of Interpretivism as set out in Chapter 

3.1.1. The theme big data was in the literature review but not in the findings. 

 

5.12 Big Data  

Big data was not a theme in the findings ideally it should have been. In fact big data was 

only mentioned once by Interviewee C. While there was an understanding of the need for 

more data and more detailed data the link to big data was not there. When asked what the 

most interesting thing about LBS technologies was, Interviewees D and E both mentioned 

unexpected data, for Interviewee D that was to “gather data that can that can reveal 

something different that you that was unexpected…. then can formulate decisions” and for 

Interviewee E “getting answers to questions you didn’t even know you had”, this is a major 

benefit of big data in the future design of space and is reflected in the literature “the data 

will be able to answer many questions about our spaces that we’ve not even dreamed of 

yet, allowing us to design better, more effective and more useful spaces for our patrons” 

(Griffey, 2018c). 

But both of these interviewees were aware that the data would reveal patterns of 

behaviour that were not expected. For Interviewee D “there’s patterns that you know in 

terms of student use and so on that we just didn’t really know.” For Interviewee E big data 

can be used to “draw inferences from patterns”. 

The literature is clear about unexpected data and its value for space. For (Griffey, 2018a) 

“Big data gives rise to emergent patterns that are not always expected a priori, and the 

ability to ask questions of ambient data about a library space is enormously powerful both 

for understanding current use and for planning future use.” 
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In the quantitative study for the last open ended question a cautionary note was made “I 

think we don’t have the skillset yet to not only implement LBS, but to comprehend the data 

in a meaningful or actionable way.” This is important as the data will only have a value if it 

can be interpreted and used. As for Proctor “the main value of Big Data comes from the 

analysis” (Proctor, 2017). 

Machine learning systems are considered an option for large data analysis “need to use 

machine learning systems to sort through the enormous mounds of data and help us 

understand the patterns and links between different points of data” (Griffey, 2018c). 

Big data will have a transformative effect on how space is designed and while big data was 

not a theme in the findings there was certainly an understanding of the ability of large 

amounts of data to deliver much needed information and much needed new information. 

 

5.13 Career Professional Development 

In the qualitative study the need for librarians to keep up to date with technological 

advances was a theme, despite this two Interviewees C and E were not familiar with LBS 

technologies for libraries. When asked if any of the interviewees had read articles from ALA 

Techsource the source of a lot of journal articles for this dissertation the answer was no. 

Interviewees A and D did read journal articles of a more general technical nature. The 

interviewees relied heavily upon Twitter and conferences for keeping up to date with 

technological advances. Interviewee C was particularly surprised that they had not heard of 

IoT and LBS technologies. However the focus of these technological advances seems to be 

more on digital skills for Interviewee C “I think it is impossible to work in higher education 

unless your digital development is absolutely key.” 

Digital skills development is different to keeping up with technological advances and 

librarians need to keep up to date with these advances to ensure that they are aware of the 

latest technologies in order to gather the most complete data sets possible to make the 

most informed decisions about space. 

 



 
94 

 

Interviewee C mentioned that vendors were a source of information on new technologies 

“commercial vendors you know they will often let you know about new products that are 

available you can pilot them and test them they give free versions that can be trialled.” This 

is clear in the American literature that library vendors are now venturing into LBS 

technologies but that with these solutions the vendors hold the data gathered (Hahn, 

2017b). Nonetheless Irish academic libraries should demand more from their vendors and 

ask them to research technological advances especially in the areas of IoT and LBS available 

from American vendors. 

 

5.14 Library events 

Two interviewees in the qualitative study Interviewees A and E mentioned that their 

libraries hosted a lot of exhibitions and they considered that LBS technologies could be used 

to provide more contextual information to visitors about exhibitions. For Interviewee A, LBS 

technology “could offer so much more information about the exhibition articles to students 

through their mobile apps”.  

For Interviewee C this was extended to include the general public at national level where 

LBS technology could be used to promote and provide information about the exhibitions or 

collections as needed via a smartphone app to help users navigate special collections at the 

national library. This shows that while some of the interviewees had no knowledge of LBS 

technologies they are aware of gaps in services to library users. Museums are already using 

LBS technology to enhance the experience of its users by providing technology to support 

self-guided tours and contextually relevant information (Goicochea, 2017) (Kite-Powell, 

2012) (Hahn, 2017b).  

 

5.15 Library Champion 

This was another theme from the qualitative findings, Interviewees C and D both mentioned 

the need for a champion to promote and advocate for LBS technologies in libraries. The 

American literature is dominated by a few champions like Jason Griffey (Griffey, n.d.) of the 

Measure the Future project (Measure the Future, n.d.) and Jim Hahn (Hahn, 2017) of the 
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MINRVA project (Univeristy of Illinois Undergraduate Library, 2017). Both have 

implemented successful LBS projects at their academic libraries.  

The role of the LBS champion is crucial to the success of LBS projects in the future at Irish 

academic libraries. The interviewees were clear that this champion needs to showcase the 

benefits of LBS technologies by writing articles, speaking at conferences and using social 

media platforms like Twitter to promote the technologies and their benefits. 

 

5.16 Learning Analytics 

There is a heavy reliance on usage statistics in libraries still and for Interviewee A this gives a 

lot of information but lacks granularity. For Interviewees C and E the importance of learning 

analytics and personalised services to students is the future of statistics to provide a more 

personalised service to students with IoT and LBS technologies creating data to support 

learning analytics. For Interviewee E learning analytics and location information provides 

information that can show when to stage an intervention for a student that is struggling 

with grades or is at risk of dropping out of college. This is reflected in the literature where 

learning analytics and IoT and LBS data meet to support students providing data that allows 

academic staff to stage interventions at crucial points for students (Hahn, 2017a) (Bradley, 

et al., 2018). What is interesting here is that Interviewees C and E were not familiar with IoT 

and LBS technologies for libraries but their understanding of students’ user needs, learning 

analytics and the limitations of current metrics show that they understand that better data 

is needed and that IoT and LBS can provide that level of data. Therefore IoT and LBS data 

have a vital role to play in the future of statistics and learning analytics in supporting 

services that libraries provide and the expansion of these services. 

 

5.17 Conclusion 

This chapter discussed the findings from Chapter 4 in light of the research objectives and 

literature comparing the quantitative to the qualitative. From this discussion a number of 

conclusions and recommendations will be made in the next chapter, chapter 6 Conclusions.  
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6.0 Conclusion 

 

6.1 Introduction 

The aim of this research was to establish an understanding of the awareness of the benefits 

to libraries of LBS technologies amongst Irish academic librarians. 

The literature used here is from American academic libraries to set the themes for the 

research and understand the benefits of LBS technologies for libraries. As this technology is 

not implemented in Irish academic libraries this research relied on interviews and a survey 

to reach conclusions about the awareness of the benefits of LBS technologies amongst Irish 

academic librarians. Recommendations for further study in this area are also made in this 

chapter. 

 

6.2 Summary of Findings 

This research concludes that there is a high level of awareness of the IoT in a general 

capacity but this reduces for IoT and its application to libraries. This indicates that librarians 

across all types of libraries are keeping up to date with technological advances in a general 

capacity. LBS technology is part of the IoT and so LBS cannot be discussed without the IoT. 

The main focus of this research is the awareness of the benefits of LBS technologies 

amongst Irish academic librarians and this research concludes that there is a medium level 

of awareness of these technologies and very little knowledge of specific implementations of 

these technologies in America academic libraries. This is important as can be seen from the 

findings that the interviewees and respondents with knowledge of LBS implementations in 

American academic libraries had a deeper understanding of the benefits of LBS 

technologies. However the research also concludes that there is interest in these 

technologies especially in the larger and older libraries that face navigational issues. These 

libraries are more established and are considered leaders of innovation as Interviewee D 

considered their library to set the standards for others to follow, so it is more likely that LBS 

technologies will be implemented in one of these libraries first. 
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In order for libraries to fully understand the benefits of LBS technologies it is important to 

establish the areas that can benefit from these technologies. This study concludes that 

library space is seen as the most important resource a library has and student tracking via 

LBS technologies was considered very beneficial in providing usage data that can be used in 

the re-design of library space.  

Despite the majority of libraries not reporting issues with library anxiety or collocation there 

was still an acceptance that LBS technologies could enhance the student user experience. As 

well as all the interviewees, the majority of survey respondents did consider that there is a 

future for LBS technologies in Irish academic libraries which is positive.  

This research concludes that a lack of a champion to promote LBS technology and its 

benefits to librarians has had an impact on the awareness of the technology amongst Irish 

academic librarians. 

While the majority of librarians from both studies claimed to understand the benefits of LBS 

technologies when it came to recommending these technologies to their librarians there 

was a difference between the qualitative and quantitative studies with a more positive 

response from the qualitative study. 

Differences between the qualitative and quantitative studies could be in part due to the fact 

that interviewees were recommended to the researcher for their interest in technology, 

however as already noted one systems librarian had no knowledge of IoT and LBS 

technologies in relation to libraries but did understand big data and how it could be 

connected to learning analytics in the future. Also in the last open ended question on the 

most interesting benefit of LBS technologies 7 of the 22 respondents on the quantitative 

study did not answer this question and 6 responded that they did not know enough about 

the technology. This means that only 9 of the 22 respondents to the survey really were 

aware of the technologies and their benefits. 
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6.3 Promotion of LBS technology  

One of the objectives of this research was to promote LBS technologies and their benefits 

there has been genuine interest in the technology with the literature from the review sent 

to a number of interviewees and to one survey respondent. 

What is clear from the literature is that IoT and LBS technologies will become more 

pervasive and that the time has come for a greater awareness of these technologies and 

their benefits amongst Irish academic librarians. As (Hahn, 2017d) points out the literature is 

not just for the library technologist but for all librarians as in the future all librarians will 

need to understand and use the technology. 

There is no real formal way for libraries to keep up with technological advances there is a 

reliance on Twitter and conferences but this is clearly not enough and the focus does not 

seem to be global. Libraries can no longer ignore LBS technologies and a greater awareness 

and understanding of these technologies is needed. 

 

6.4 Limitations  

The limitations of this research are due to the newness of the technology, the lack of LBS 

implementations in Irish academic libraries and the lack of a champion to promote and raise 

awareness of IoT and LBS technologies for libraries. Libraries need to widen their 

technological awareness and not just concentrate on digital skills. Another limitation is the 

small population sample for both research studies.  

This research should be viewed as valuable as it has brought LBS technologies and their 

benefits to the attention of librarians that may not have otherwise had the opportunity to 

research these technologies. 

 

6.5 Dissertation Contribution 

This dissertation contributes to the research area by establishing what level of awareness of 

LBS technologies and their benefits there is amongst Irish academic librarians. It also 

establishes where this awareness is in relation to the types of librarians and why there is 
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awareness. This dissertation seeks to promote the benefits of LBS technologies and many 

respondents and interviewees were not familiar with these technologies but expressed 

interest and intention to investigate these technologies further. This interest will further 

increase awareness in the future. Also this dissertation brought the topic of LBS 

technologies to librarians who otherwise might not have been familiar with these 

technologies. Another contribution of this dissertation is a number of recommendations for 

further study that have been made as a result of this research. 

The research has made clear that the awareness of LBS technology and its benefits amongst 

Irish academic librarians is quite limited. While there is definitely interest in the 

technologies there is a long way to go before these technologies will be implemented here.  

 

6.6 Recommendations for Future Study 

After considering the findings from this research the following recommendations are made 

to ensure that more librarians are aware of LBS technologies and understand their benefits 

and related technologies. 

This researcher recommends a comparative study to be carried out in at least five years’ 

time to check if there is a greater awareness of these technologies than there is now.  

In the qualitative study librarians were very clear that keeping up with technological 

advances was very important for their career professional development yet one senior 

systems librarian had not heard of LBS technologies in relation to libraries. Librarians stated 

the importance of keeping up to date with technological advances via Twitter and attending 

conferences but did not keep up with technical literature like ALA Techsource where much 

of the literature for this study has come from. Therefore it is recommended that a study of 

the best methods for librarians to keep up to date with technological advances 

internationally be undertaken to ensure that librarian can in future be fully informed about 

the latest advances and know where to go and how to get the best information about these 

technological advances. 
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It is also recommended that a literature review of all the technical literature available to 

librarians in relation to the latest technological advances in libraries be undertaken. This will 

provide librarians with a definitive source of the latest information ensuring that librarians 

are aware of the latest developments and technological projects in libraries. As LBS 

technologies from the retail industry become more commonplace in the services industry it 

is expected that this literature will grow considerably as implementations of these 

technologies expand. 

A quantitative study of students and their awareness of LBS technologies should be carried 

out to understand if students use these technologies outside of academic life and would use 

or expect these technologies in academic libraries. As this technology becomes more 

pervasive indoors students may expect these services in their libraries and other university 

buildings. 

In the qualitative study the role of champion for a new concept in libraries was very clear. 

Therefore it is recommended that a study of what the role of champion of a new concept in 

librarianship involves and what it takes to get a new concept in librarianship implemented. 

Big data is very important in relation to IoT and LBS technologies but in the qualitative study 

only one librarian made the connection between IoT and LBS to big data. Therefore an in-

depth study into the awareness of big data and its benefits for libraries should be 

undertaken. It will be impossible for libraries to ignore IoT and LBS in the future but these 

technologies need to be understood and used with big data in mind. Understanding big data 

and planning carefully for it will ensure that libraries get the most out of IoT and LBS 

technologies. 

A comparative study between the role of the library technologist to the role of systems 

librarian to establish if the systems librarian profile goes far enough in terms of keeping 

libraries up to date with technological advances.  

 

6.7 Conclusion 

While IoT is considered the next technological revolution it is clear that for the LBS 

technology to be implemented it has to “solve real-world problems” (Greengard, 2015) and 
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for Irish academic libraries exactly what problems it could solve needs more research. It is 

clear that there is interest in these technologies and this interest will further increase 

awareness but implementations of these technologies will not be in the near future. 
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7.0 Reflection 

 

7.1 Introduction 

The purpose of this chapter is to reflect on what I have learnt through the Masters 

programme and in particular the dissertation itself. Why I returned to education and how 

my learning style has changed and improved since undertaking this Masters. 

 

7.2 Personal Reflection 

I have always wanted to return to education but I wasn’t sure what I wanted to study, I had 

always been interested in libraries so when I researched this Master’s programme I realised 

it would be perfectly suited to me. I have an M.A. in Ancient Greek & Roman Civilisation and 

a professional background in IT. 

I decided to return to education in 2016 as the youngest of my four children would be 

starting school as I finished this Masters so the timing was right. In order to return to work I 

realised that it would be very beneficial to return to education to increase my employability. 

Returning to education has been a big change and I have enjoyed the challenge. I have 

enjoyed this Master’s very much and my confidence in my ability to succeed has grown 

considerably. This Master’s is very different to my last one as the modular nature of the 

programme along with the continuous assessment has meant that the pressures of the 

course are more evenly distributed. Whereas my M.A. was two years of study followed by 

exams at the end, which was a lot of pressure. 

One thing I did not expect when applying for this Masters’ was that I would meet some of 

the best friends that I would ever have. These two ladies are hilarious and incredibly 

supportive and always on WhatsApp and are there for me whenever I need them and vice 

versa.  
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7.3 Academic ability & Research Skills 

From the beginning of this Master’s programme to its completion I have seen my ability to 

research and write assignments improve considerably as well as my confidence in my 

academic ability. When I received my first assignment I was shocked at what was expected 

but when I began researching the topic I realised how interesting it was and I was happy 

with my achievements. I also realised that no matter how difficult an assignment seems at 

the start that with the teaching and research for each assignment I was capable of 

completing successfully. I found the amount of information available in the databases 

extraordinary and after my first assignment I was better able to find and evaluate journal 

articles for my assignments. I have enjoyed all my assignments. 

7.4 Time management 

Time management is somewhere that I have seen a great improvement over the course of 

the two years. I started to research assignments as soon as they were given to get a high 

level impression of what was expected. Also when two or more assignments were being 

undertaken at the same time I would take a break from the first one to work on the 

subsequent assignments to have them started and reduce the pressure of having so many 

assignments to complete. This was very beneficial in semester 2 of year 2 when personal 

circumstances meant I could not devote as much time to assignments as I would have liked. 

I made sure that every day I completed a part of an assignment and this gave me confidence 

that I would complete all assignments on time. 

 

7.5 Exams 

I had not completed an academic exam in more than two decades and was absolutely 

terrified of the first exam at the end of the second semester of the first year. But the exam 

went well and while there is a lot of pressure with exams there is not the effort of putting 

together an assignment which is a bonus. 
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7.6 Group Work 

I have never completed an assignment as part of a group before and for this course there 

were four assignments that were group work. For three of these assignments I was part of 

the same group and we had a great time working together and became great friends. As I 

have not worked professionally for many years this course has provided me with the skills to 

work as part of a team and independently which are vital for when I return to work. 

 

7.7 IT Modules 

I have worked professionally on large IT-QA projects so I was very interested in the IT 

modules on the course. I was disappointed with the Information Technology module I don’t 

feel that I really learnt anything concrete or useful. I would have liked to have studied 

technology like Big Data and Artificial Intelligence to understand these technologies better 

and examine their role in the library of the future. These technologies need to be opened up 

more to library students if the Irish library industry is to take advantage of them and to be 

library leaders of technology. 

But the Network Resource Management module was fascinating with a lot of interesting 

technologies to learn and it was through this module that I became interested in IoT and LBS 

technologies. 

 

7.8 Dissertation 

 

7.8.1 Introduction 

The dissertation was always a concern for me and in the second semester of the first year of 

the course for our Research Methods 1 module the class was asked to think about topics for 

the dissertation. I originally had an information literacy focused topic for the dissertation 

but I wasn’t completely happy with it. In year 2 semester 1 in Network Resource 

Management the first assignment was based on IoT / Cloud computing and libraries. I was 

fascinated with the IoT and what it could do for libraries and technology in general and 

especially the potential of LBS technology. 
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I brought the topic of LBS into as many assignments as I could for other modules to keep the 

topic central to my learning and allow me to decide on what aspect of it to bring into my 

dissertation. 

Completing the Interim Research proposal and the Research proposal gave me a great 

grounding for the dissertation and helped to build my confidence in my ability to complete 

the dissertation and to enjoy the process. 

 

7.8.2 Literature Review 

Throughout semesters 1 and 2 of year 2, I brought Location Based Services into as many 

assignments as I could in relation to libraries this helped with researching literature for the 

literature review. This helped to create a broader understanding of the scope and breadth 

of the topic. The literature came from America and is quite limited in quantity and this is a 

concern for me as my literature review is quite small. 

 

7.8.3 Methods 

I decided that it would be interesting seek an understanding of the awareness of the 

benefits of location based services in libraries from both a librarian and a student point of 

view. I was concerned about getting a response from students and my supervisor pointed 

out that a survey of librarians would be better and give more interesting data. This was 

great advice and made a big difference to the results of the research studies.  

The methodology had to be re-written  and I chose the convergent parallel mixed methods 

research design which allowed for the qualitative and quantitative research to be carried 

out at the same time and the results to be compared and interpreted. I found researching 

the different types of methodologies very interesting and one of my favourite parts of the 

dissertation. This has given me a deeper understanding of how research is carried out. 

7.8.4 Data Collection 
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7.8.4.1 Qualitative  

I was very nervous conducting my first interviews and I stuck to the scripts but as I realised 

that there was genuine interest in the area this gave me more confidence and I was able to 

relax and get more information out of the interviewees. 

The interview process was very new to me and I gained more confidence the more 

interviews I carried out and I think it made a difference that I conducted three face-to-face 

interviews first then two phone interviews. I was more nervous about the phone interviews 

but they were easier than the face-to-face interviews. 

I was surprised that some librarians did not respond to emails requesting interviews but for 

the survey I emailed the main library emails requesting a librarian to complete the survey 

and some replied that they didn’t know anything about LBS technology but that they would 

complete the survey as they knew how hard it can be to get responses and wished me well 

with my studies, this was very encouraging. 

 

7.8.4.2 Quantitative  

It was important to plan the survey carefully to keep the respondents interested and not to 

waste their time therefore mostly short questions were asked and skip logic was 

implemented to ensure that respondents only answered relevant questions. This took a lot 

of planning but it was important to get the structure and layout right as it added to the 

professional feel of the survey. 

The survey really gave some interesting data and it was possible to see where the 

awareness of LBS technologies was which was mostly with the largest and oldest libraries. 

This is not a surprise as the older libraries spaces were designed before technology was as 

prevalent as it is today. 

 

7.8.5 Findings & Discussion 

Transcribing the interviews was a very long drawn out process but one that was very 

worthwhile as I became very familiar with the contents of each interview, this was 

invaluable when writing up the findings and discussion. Once this was complete the 
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interviews were all coded with themes and these themes and descriptions were transferred 

to an Excel document. During the transcription and coding phase I was able to create 

discussion points and this phase allowed me to see gaps that would make interesting topics 

for further study. As this was an exploratory study on a relatively little know subject some 

very interesting topics for further study became clear.  

Both the qualitative and quantitative findings were reported on separately. The qualitative 

interviews produced a lot of themes and this was a reflection on the exploratory nature of 

the study. Some interviewees had very little awareness of LBS technologies in relation to 

libraries but they were interested and could see the value and potential of these 

technologies which was nice to see and gave me confidence that this was a worthwhile 

study. 

The discussion phase followed and ideally according to the convergent parallel mixed 

methods design the results of the qualitative and quantitative study should be similar as 

they are from the same research populations. But this was not the case as I think this is due 

in part to the newness of the technology. 

The completion of this dissertation has given me an enormous amount of satisfaction it has 

been a challenging and stressful time but a time that I will look back on proudly. 

 

7.9 Conclusion 

Return to education was something that I had always wanted to do but I feel that I got a lot 

more than I expected out of this master’s. I have gained personally and professionally, 

meeting new friends and gaining confidence in my abilities academically as well as a whole 

new skill set for the library industry and an expansion of my IT skills and interests. 
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Appendices 

Appendix A Sample Frame 

Name of Academic Institution Address Contact 

National College of Art and Design 100 Thomas St., Dublin 8 www.ncad.ie/ 

Athlone Institute of Technology Dublin Rd, Athlone https://library.ait.ie/ 

St. Angela`s College Lough Gill, Sligo www.stangelas.nuigalway.ie/ 

Institute of Technology, Blanchardstown Blanchardstown, Dublin 15 LibraryInfo@itb.ie 

Irish College of Humanities & Applied 
Sciences 

Walton House, National Technological 
Park, Castletroy, Limerick 

www.ichas.ie/ 

University College Cork (NUI) Western Road, Cork library@ucc.ie 

Marino Institute of Education Griffith Avenue, Dublin 9 Library.Desk@mie.ie 

Cork Institute of Technology Bishopstown, Cork Library.Info@cit.ie 

College of Computing Technology 30-34 Westmoreland Street, Dublin 2 www.cct.ie/ 

Institute of Technology, Carlow Kilkenny Rd, Carlow libdesk@itcarlow.ie 

Dublin Business School 13/14 Aungier Street, Dublin 2 www.dbs.ie/ 

Dublin City University Glasnevin, Dublin 9 library@dcu.ie 

Dundalk Institute of Technology Dublin Rd., Dundalk library@dkit.ie 

Dun Laoghaire Institute of Art, Design 
and Technology Kill Avenue, Dun Laoghaire www.iadt.ie/ 

University College Dublin (NUI) Belfield, Dublin 4 library@ucd.ie 

Dorset College 7/8 Belvedere Place, Dublin 1 info@dorset-college.ie 

Dublin Institute of Technology 
Rathdown House, Grangegorman, Dublin 
7 

www.dit.ie/  

Galway-Mayo Institute of Technology Dublin Rd., Galway Library@gmit.ie 

Galway Business School The Prom, Salthill, Galway www.galwaybusinessschool.ie/ 

Griffith College South Circular Road, Dublin 8 www.griffith.ie/ 

National University of Ireland, Galway Newcastle, Galway servicedeskticketingsystem@nuigalway.ie 

http://www.ncad.ie/
http://www.stangelas.nuigalway.ie/
mailto:LibraryInfo@itb.ie
http://www.ichas.ie/
http://www.cct.ie/
mailto:libdesk@itcarlow.ie
http://www.dbs.ie/
mailto:library@dcu.ie
mailto:library@dkit.ie
http://www.iadt.ie/
mailto:info@dorset-college.ie
http://www.dit.ie/
http://www.galwaybusinessschool.ie/
http://www.griffith.ie/
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ICD Business School 
84-88 South Great George`s Street, 
Dublin 2 www.icd.ie/ 

Limerick Institute of Technology Moylish Park, Limerick www.lit.ie/ 

University of Limerick Limerick, Ireland www.ul.ie/ 

Letterkenny Institute of Technology Port Rd, Letterkenny, Co. Donegal Library@lyit.ie 

Maynooth University Maynooth, Co. Kildare www.maynoothuniversity.ie/ 

Mary Immaculate College South Circular Road, Limerick www.mic.ul.ie/ 

Pontifical University, St Patrick's College Maynooth, Co. Kildare www.maynoothcollege.ie/ 

National College of Ireland (NCI) Mayor Street, IFSC, Dublin 1 Library@ncirl.ie 

Carlow College, St. Patrick`s College Street, Carlow www.carlowcollege.ie/ 

Portobello Institute 43 Lower Dominick Street, Dublin 1 www.portobelloinstitute.ie/ 

Royal College of Surgeons in Ireland 123 St. Stephens Green, Dublin 2 librarysec@rcsi.ie 

Institute of Technology, Sligo Ash Lane, Sligo www.itsligo.ie/ 

Institute of Technology, Tallaght Tallaght, Dublin 24 www.it-tallaght.ie/ 

Institute of Technology, Tralee Dromtacker, Tralee, Co. Kerry www.ittralee.ie/ 

Trinity College Dublin College Green, Dublin 2 library@tcd.ie 

Waterford Institute of Technology Cork Rd., Waterford www.wit.ie/ 

http://www.icd.ie/
http://www.lit.ie/
http://www.ul.ie/
mailto:Library@lyit.ie
https://www.maynoothuniversity.ie/
http://www.mic.ul.ie/
http://www.maynoothcollege.ie/
http://www.carlowcollege.ie/
http://www.portobelloinstitute.ie/
http://www.itsligo.ie/
http://www.it-tallaght.ie/
http://www.ittralee.ie/
mailto:library@tcd.ie
http://www.wit.ie/
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Appendix B Qualitative Interview Questions 

 

General Questions 

 

1. Is the academic Institution State funded or Private? 

 

2. How many students have access to your library? 

1000 - 5000 
5001 – 10000 
10001 – 20000 
20000 + 

 

3. What is the physical size of your library? 

100sqm – 500sqm 
501sqm – 1000sqm 
1000sqm + 

 

4. How old is your library building? 

> 5 years 
> 10 years 
> 15 years 
> 20 years 

 

5. When was the last time there was a major renovation of the physical space in the 

library? 

> 5 years 
> 10 years 
> 15 years 
> 20 years 

 

6. How often does your library review the physical use of space? 

Every year 
Every 5 years 
More than every 5 years? 
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Questions Linked to Objectives 

Objective 1 

To gain an understanding of how much awareness there is of the Internet of Things amongst 

librarians. 

1. Have you ever heard of the Internet of Things? 

If yes, then where? What?  

2. Have you heard of the Internet of Things in relation to libraries? 

If yes, then where? What? 

 

Objective 2 

To gain an understanding of how much awareness there is of LBS technologies and their 

benefits amongst librarians. 

1. Have you ever heard of Location Based Services in relation to academic libraries? 

If yes, then where?  

What were these services? 

2. How does the library currently research technological advances in libraries? 

3. Does your library subscribe to technical journals for libraries i.e. ALA TechSource? 

Objective 3 

To gain an understanding of how beneficial librarians think location based tracking of 

students is to the design and re-design of the physical library space. 

1. How does the library currently track student movement through the library?  

What are the main challenges to this type of tracking? 

 

 

2. Would LBS tracking prove beneficial in providing data on how your library is used to 

re-design library space? 
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Objective 4 

To gain an understanding of the value of space in academic libraries. 

1. What value does your library place on the physical library space as a resource? 

 

Objective 5 

To ascertain if librarians think LBS technologies have a future in Irish academic libraries. 

1. Do you think there is a place for Location Based Services in your library in the future? 

Why? 

2. What do librarians consider the greatest hurdle to implementing LBS technology? 

Data Protection, Security, Costs? 

Objective 6 

To ascertain if librarians are aware of LBS projects in other academic libraries, especially 

projects in America. 

1. Are you aware of any Location Based Services projects at other academic libraries 

most notably in America? 

If yes, then where did you hear about these projects? 

Objective 7 

To ascertain if academic librarian think LBS could improve the services offered by academic 

libraries to students. 

1. Is Library Anxiety a problem at your library? 

How do you currently deal with this issue? 

Is this an effective method? 

Would map technology via an app providing turn by turn directions to resources help 

alleviate library anxiety at your library? 
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2. Is collocation a problem for the library? 

How does the library deal with the issue of collocation? 

Would recommender services help with the problem of collocation? 

 

Objective 8 

To promote LBS technologies and their benefits amongst librarians. 

1. Do you understand the benefits of Location Based Services to libraries? 

 

2. Do you think Location Based Service could improve a student’s User experience of 

the library? 

 

3. Would map technology improve the way users use and interact with the physical 

library space? 

 

4. Will you investigate LBS technologies and their benefits to libraries further? 

 

5. Would you recommend to your librarian the benefits of LBS technologies for 

libraries? 
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Appendix C Quantitative Survey Questions 

 

Survey Title 

Awareness of the benefits of Location Based Services technology amongst Irish Academic 

librarians 

My name is Irene McGroarty and I am a postgraduate student in Dublin Business School 

undertaking an MSc in Information and Library Management. I am currently completing my 

dissertation on the "Awareness of the benefits of Location Based Services technology 

amongst Irish Academic librarians”. 

 

The aim of the research is to gain an understanding of the level of awareness of the benefits 

of Locations Based Services to libraries among Irish Academic librarians. 

 

All results are completely anonymous and will only be used for the purpose of my 

dissertation, to be submitted on Monday 20th August 2018. Some quotes from the last 

question maybe used in the dissertation but these will be anonymous. This questionnaire 

should take approximately 10 minutes to complete. 

 

1. Is the academic Institution State funded or Private? 

State 

Private 
 
2. How many students have access to your library? 

1000 - 5000 

5001 – 10000 

10001 – 20000 

20000 + 
  
3. What is the physical size of your library? 

100sqm – 500sqm 

501sqm – 1000sqm 

1001sqm – 5000sqm 

5001sqm + 
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4. How old is your library building? 

> 5 years 

> 10 years 

> 15 years 

> 20 years 
 
5. When was the last time there was a major renovation of the physical space in the library? 

> 5 years 

> 10 years 

> 15 years 

> 20 years 
 

6. How often does your library review the physical use of space? 

Every year 

Every 5 years 

More than every 5 years? 

 

7. Have you ever heard of the Internet of Things? 

Yes 

No 
 
 

8. Have you heard of the Internet of Things in relation to libraries? 

Yes 

No 
 
 
9. Have you ever heard of Location Based Services in relation to academic libraries? 

Yes 

No 

 

10. What were these services? 
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Wayfinding 

Recommender Services 

User tracking 

None of these 

 

 

11. Does your library currently track student movement through the library? 

Yes 

No 

12. What are the main challenges to this type of tracking? 

Privacy 

Data Protection 

Resources 

None of these 

 

 

13. Would LBS tracking prove beneficial in providing data on how your library is used to re-

design library space? 

Yes 

No 
 
 
14. How important is the physical library space as a resource? 

Extremely important 

Very important 

Somewhat important 

Not so important 

Not at all important 
 
15. Do you think there is a place for Location Based Services in your library in the future? 



 
122 

 

Yes 

No 
 
16. What do librarians consider the greatest hurdle to implementing LBS technology? 

Data Protection 

Resources 

Costs 

None of these 
 
17. Are you aware of any Location Based Services projects at other academic libraries most 

notably in America? 

Yes 

No 

 

18. Is Library Anxiety a problem at your library? 

Yes 

No 

 

 
19. Would map technology via an app providing turn by turn directions to resources help 
alleviate library anxiety at your library? 

Yes 

No 

 

20. Is collocation a problem for your library? 

Yes 

No 

 

21. Would recommender services help with the problem of collocation? 

Yes 

No 
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22. Do you understand the benefits of Location Based Services to libraries? 

Yes 

No 
 
23. Do you think Location Based Service could improve a student’s User experience of the 

library? 

Yes 

No 
 
24. Would you recommend to your librarian the benefits of LBS for your libraries? 

Yes 

No 
 
25. What do you think are the most interesting benefits of LBS technologies for an academic 

library? 

 

NEW QUESTION 
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Appendix D Frequency Tables 

 

Frequency Table 

 

Funding 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid State 17 77.3 81.0 81.0 

Private 4 18.2 19.0 100.0 

Total 21 95.5 100.0  

Missing System 1 4.5   

Total 22 100.0   

 

 

Size_Library 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 100sqm - 500 sqm 4 18.2 19.0 19.0 

501sqm - 1000sqm 7 31.8 33.3 52.4 

1001sqm - 5000sqm 7 31.8 33.3 85.7 

5001sqm + 3 13.6 14.3 100.0 

Total 21 95.5 100.0  

Missing System 1 4.5   

Total 22 100.0   
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Student_Population 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1000-5000 11 50.0 50.0 50.0 

5001-10000 5 22.7 22.7 72.7 

10001-20000 5 22.7 22.7 95.5 

20000+ 1 4.5 4.5 100.0 

Total 22 100.0 100.0  

 

 

Age_Library 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid > 5 years 1 4.5 4.8 4.8 

> 10 years 1 4.5 4.8 9.5 

> 15 years 8 36.4 38.1 47.6 

> 20 years 11 50.0 52.4 100.0 

Total 21 95.5 100.0  

Missing System 1 4.5   

Total 22 100.0   
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Last_Renovation 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid > 5 years 9 40.9 42.9 42.9 

> 10 years 3 13.6 14.3 57.1 

> 15 years 7 31.8 33.3 90.5 

> 20 years 2 9.1 9.5 100.0 

Total 21 95.5 100.0  

Missing System 1 4.5   

Total 22 100.0   

 

 

Often_Review_PhysicalSpace 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Every year 16 72.7 76.2 76.2 

Every 5 years 2 9.1 9.5 85.7 

More than every 5 years 3 13.6 14.3 100.0 

Total 21 95.5 100.0  

Missing System 1 4.5   

Total 22 100.0   
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Aware_IoT 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 20 90.9 90.9 90.9 

No 2 9.1 9.1 100.0 

Total 22 100.0 100.0  

 

 

Aware_IoT_Libraries 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 13 59.1 59.1 59.1 

No 9 40.9 40.9 100.0 

Total 22 100.0 100.0  

 

 

Aware_LBS_Libraries 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 10 45.5 45.5 45.5 

No 12 54.5 54.5 100.0 

Total 22 100.0 100.0  
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What_LBS_Services 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Wayfinding 5 22.7 50.0 50.0 

Recommender Services 1 4.5 10.0 60.0 

User Tracking 4 18.2 40.0 100.0 

Total 10 45.5 100.0  

Missing System 12 54.5   

Total 22 100.0   

 

 

Does_Library_Track 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 4 18.2 18.2 18.2 

No 18 81.8 81.8 100.0 

Total 22 100.0 100.0  
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Challenge_Track 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Data Protection 1 4.5 20.0 20.0 

Resources 4 18.2 80.0 100.0 

Total 5 22.7 100.0  

Missing System 17 77.3   

Total 22 100.0   

 

 

Benefit_Track_Data 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 14 63.6 63.6 63.6 

No 8 36.4 36.4 100.0 

Total 22 100.0 100.0  

 

 

 

Importance_of_Space 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Extremely important 15 68.2 68.2 68.2 

Very important 5 22.7 22.7 90.9 

Somewhat important 2 9.1 9.1 100.0 

Total 22 100.0 100.0  
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Place_LBS_Library 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 17 77.3 77.3 77.3 

No 5 22.7 22.7 100.0 

Total 22 100.0 100.0  

 

 

Implementation_Hurdle 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Data Protection 8 36.4 36.4 36.4 

Resources 7 31.8 31.8 68.2 

Costs 5 22.7 22.7 90.9 

None of these 2 9.1 9.1 100.0 

Total 22 100.0 100.0  

 

American_Projects 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 5 22.7 22.7 22.7 

No 17 77.3 77.3 100.0 

Total 22 100.0 100.0  
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Library_Anxiety 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 8 36.4 36.4 36.4 

No 14 63.6 63.6 100.0 

Total 22 100.0 100.0  

 

Map_Technology_LibraryAnxiety 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 3 13.6 37.5 37.5 

No 5 22.7 62.5 100.0 

Total 8 36.4 100.0  

Missing System 14 63.6   

Total 22 100.0   

 

 

Collocation_Problem 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 3 13.6 13.6 13.6 

No 19 86.4 86.4 100.0 

Total 22 100.0 100.0  
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Recommender_Service_Collocation 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 3 13.6 75.0 75.0 

No 1 4.5 25.0 100.0 

Total 4 18.2 100.0  

Missing System 18 81.8   

Total 22 100.0   

 

 

Understand_Benefits_LBS 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 12 54.5 54.5 54.5 

No 10 45.5 45.5 100.0 

Total 22 100.0 100.0  

 

Student_User_Experience 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 12 54.5 54.5 54.5 

No 10 45.5 45.5 100.0 

Total 22 100.0 100.0  
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Recommend_to_Librarian 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 8 36.4 36.4 36.4 

No 14 63.6 63.6 100.0 

Total 22 100.0 100.0  

 

 

Interesting_Benefit_LBS 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid  13 59.1 59.1 59.1 

For larger libraries there is 

certainly a positive role. 

1 4.5 4.5 63.6 

I am not sure of the benefits, 

if any 

1 4.5 4.5 68.2 

I'm intrigued by LBS, in 

terms of creating a deeply 

user-centric library space 

and service, but don't think 

we've figured out the privacy 

issues yet. Also, I think we 

don't have the skillset yet to 

not only implement LBS, but 

to comprehend the data in a 

meaningful or actionable 

way. 

1 4.5 4.5 72.7 
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Not really sure of what 

Location Based services are 

so finding it difficult to 

answer the survey. 

1 4.5 4.5 77.3 

Perhaps recommendation 

services 

1 4.5 4.5 81.8 

Track the use of certain 

sections within the library. 

More study space less books 

is the way forward. I am not 

sure LBS is that important 

1 4.5 4.5 86.4 

v convenient for users of 

library spaces and services - 

1 4.5 4.5 90.9 

Wayfinding, UX, evidence for 

decision making 

1 4.5 4.5 95.5 

When space is at a premium, 

it would help to redesign the 

areas more efficiently. It may 

also help to to show how the 

areas are being used if there 

is a grab for spaces. 

1 4.5 4.5 100.0 

Total 22 100.0 100.0  

 

 

 


