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ABSTRACT

The introduction of Large Language Models (LLM) to the chatbot landscape has opened intriguing
possibilities for academic libraries to offer more responsive and institutionally contextualized
support to users, especially outside of regular service hours. While a few academic libraries currently
employ Al-based chatbots on their websites, this service has not yet become the norm and there are
no best practices in place for how academic libraries should launch, train, and assess the usefulness
of a chatbot. In summer 2023, staff from the University of Delaware’s Morris Library information
technology (IT) and reference departments came together in a unique partnership to pilot a low-cost
Al-powered chatbot called UDStax. The goals of the pilot were to learn more about the campus
community’s interest in engaging with this tool and to better understand the labor required on the
staff side to maintain the bot. After researching six different options, the team selected Chatbase, a
subscription-model product based on ChatGPT 3.5 that provides user-friendly training methods for
an Al model using website URLs and uploaded source material. Chatbase removed the need to utilize
the OpenAl API directly to code processes for submitting information to the Al engine to train the
model, cutting down the amount of work for library information technology and making it possible to
leverage the expertise of reference librarians and other public-facing staff, including student
workers, to distribute the work of developing, refining, and reviewing training materials. This article
will discuss the development of prompts, leveraging of existing data sources for training materials,
and workflows involved in the pilot. It will argue that, when implementing Al-based tools in the
academic library, involving staff from across the organization is essential to ensure buy-in and
success. Although chatbots are designed to hide the effort of the people behind them, that labor is
substantial and needs to be recognized.

INTRODUCTION

The University of Delaware is an R1 research-intensive institution with an enrollment of
approximately 25,000 students. The library was an early adopter of technology, with email, web-
form based, and chat services with basic asynchronous AskRef services in place by 1996. By 2001,
a truly synchronous chat system (the Virtual Desk developed by the company Library Systems &
Services) was in operation. The library began accepting questions via instant message (at the time,
AOL Instant Messenger) in 2008. The library maintained a physical reference desk until the
pandemic and closed that service in 2020 while maintaining a robust online AskRef presence on
the Springshare platform.

In summer of 2023 the library’s vice provost charged library IT with implementing an Al-based
chatbot for the library website. The team was given until January 2024 to launch the chatbot, a
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brief timeline for such an undertaking. As a result, upskilling existing staff was a crucial
component of the work. Library IT realized that given the short time frame for training the chatbot
and the types of resources needed for training, it would be important to partner with reference
librarians to manage the pilot project successfully. A project team featuring staff from both IT and
reference was established to facilitate this work. This article will describe how the team quickly
but thoughtfully researched available options and then leveraged the expertise of reference
librarians and other public-facing staff, including student workers, to distribute the work of
developing, refining, and reviewing training materials for the chatbot.

BACKGROUND

Evolution of Chat Services in Academic Libraries

The use of chat-type services staffed by librarians and other professional staff to provide reference
and research support has been employed by academic library reference departments since the
mid-1990s.! The development of large, consortial chat services like the Library of Congress-led
Collaborative Reference Service, and the subscription-based QuestionPoint in the early 2000s,
alongside regionally developed services, made the provision of virtual, synchronous, expert chat
reference services achievable for a majority of academic libraries regardless of staffing or in-house
technical expertise.? These services promise quick, responsive, and personalized support at the
point of need. Staffing live services is time consuming however, and impossible to maintain
around the clock for any one library. Consortial arrangements with other institutions are one way
to fill that gap with questions being answered by professionals at other institutions when the local
institution is closed. However, questions requiring local knowledge and support or
troubleshooting of access issues are often not well served by consortial services. Currently, many
academic libraries manage their synchronous chat services through library specific platforms like
Springhare’s LibAnswers and LibraryH3lp, both of which offer cooperative coverage options, or
via enterprise tools like Zopim.

A decades-long trend in reference services has been the reduction in the number of complex
questions requiring the expertise of a professional librarian accompanied by student expectations
that resources and services will be immediately available online. This trend has driven the uptake
of chatbots in academic libraries.? Chatbots, already extensively used for customer service type
inquiries in healthcare, banking, and ecommerce, are one common way to address staffing issues
and provide an always accessible service point to customers no matter what time it is. Chatbots
originally were simple, rules- and text-based, task-oriented programs designed to handle simple
queries such as business hours and basic customer service inquiries and are still the type most
frequently encountered at this time. They can only respond to questions within a prescribed set of
parameters. In fact, Springshare, a major provider of library chat services, only this year
announced the launch of a new rules-based chatbot product that could be used in conjunction with
both synchronous librarian-staffed chat services and their own cooperative chat service.*

The Springshare announcement underlines, in a sense, the maturity of existing synchronous chat
technologies and services in libraries. However, chatbots based on elements of artificial
intelligence such as machine learning, natural language processing, and, most recently, large
language models (LLMs), offer the potential to expand the possibilities of academic library chat
services beyond the limited and rules-based models commonly in use today.®> These Al-driven
models can be trained to answer questions more fluently and flexibly than current rules-based
models, allowing the chatbot to support inquiries beyond simple, functional issues like library
hours, policies, and services. These tools could be attractive to today’s students who grew up
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having conversations with chatbots such as Amazon’s Alexa, prefer texting over email, and expect
services to be online, low-friction, accessible, and responsive.®

Indeed, over the past 15 years, a handful of academic libraries in the United States have been
experimenting with Al-based chatbots, with the goals of learning more about the tools themselves,
learning about their communities’ information needs, and providing more responsive, accurate,
and flexible responses to user inquiries than is possible with rules-based chatbots. University of
Nebraska-Lincoln Libraries launched their chatbot, Pixel, in 2010, while the University of
California Irvine Libraries launched ANTswers in 2014.” Neither of these chatbots are currently
live. More recent chatbot initiatives include Lehman College Library’s Lightning Bot and San Jose
State University Library’s Kingbot.® Beyond the United States, Zayed University Library in the
United Arab Emirates recently built a custom chatbot named Aisha.’ Because the use of Al-based
chatbots is still in its infancy, and the landscape is changing so rapidly, there are currently no
accepted best practices for how an academic library should implement or train a chatbot.

RESEARCH AND TOOLS SELECTION

The chatbot implementation team began the project by articulating the goals for the pilot. Student
success is always the highest priority for library staff, so an overarching goal for this project was
to understand if having an Al chatbot available to interact with students during times when live
chat is unavailable would benefit students. With Al being discussed everywhere on campus, it was
clear that learning more about the campus community’s interest in engaging with Al-based tools
was important. Developing a better understanding as to whether a chatbot could complement the
work of public-facing library staff by answering many common and simpler types of questions was
another important goal. Finally, as the project got underway, a third goal emerged: helping library
staff learn more about large language models by giving them hands-on experience working with
them.

The team also identified several core values for the project. These values include transparency,
privacy, and accountability to users. In terms of privacy, library IT ensured that the bot does not
collect any personally identifiable information about users. To address these values, work was
done to create a landing page for the bot to explain its data sources, limitations, and user privacy.
Finally, the team included a link on the landing page for users of the chatbot to provide feedback
about their experience.

With these goals and values in mind, library IT began researching the available tools and
integration methods currently available for both training an Al model and for providing the front-
end chat interface for users. Along with conducting independent research into the most current Al
training technology and tools available, library IT spoke with staff from other institutions who had
implemented Al-based chatbots for academic library websites. However, due to staffing, budget,
and time constraints, training or implementation plans that were developed at other institutions
would not translate to this pilot project. In addition, as no other units at the institution had
implemented a chatbot yet, the team did not have access to a campus-wide solution and therefore
proposed a plan that would work best for the unique needs of the library. Considerations for tool
selection included the following:

1. OpenAl vs. DialogFlow: These are both options for interfaces to natural language
processing (NLP) technology. OpenAl uses ChatGPT technology, and DialogFlow uses
Google NLP technology. OpenAl was chosen since it was more developed at the time. Some
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of the DialogFlow features were newer and in beta testing and required more manual work
to configure. There were very few tools integrated with DialogFlow compared to OpenAl.

2. Chat interface: A single tool that provides the chat interface and integration with OpenAl
was desirable for the short timeline we had for training and implementation. Some chat
interface tools and products did not include the training aspect and would have required
managing multiple tools.

3. User-friendly interface for training: A tool that did not require learning a new
programming language and building local tools to train the Al model was desirable.
Although Library IT has the skills to learn new programming languages and interfaces, the
timeline was too short to accommodate such a learning curve.

4. Budget: As the budget for this project was very small, cost-effective tools that did not
require a contract or long-term commitment were necessary.

5. ChatGPT 3.5 vs. 4.0: Some tools provided an option for which version of ChatGPT it would
use. ChatGPT 4.0 has much higher per-message costs, so although it is supposed to reduce
fake links and hallucinations in the responses significantly, it was deemed too expensive.

In the end, the team selected Chatbase, which provides both the chatbot interface to install on the
institution’s website and the back-end training tools. Chatbase made it possible to train the bot by
specifying URLSs to scan and by uploading accurate question/answer pairs addressing the types of
common questions we get about various services in the library. It provided integration with
OpenAl in a user-friendly way that did not require programming. A significant feature of Chatbase
that many other tools did not have is that it retrains the chatbot every 24 hours using whatever
website URLs or source material is provided, which makes it possible to address any changes to
the library website or services (such as changes to hours) easily and in a timely manner. Chatbase
also provides an administrative user interface that allows administrators to review all questions
and responses and export them and an API to submit changes to the base prompt (a core set of
instructions that informs how the chatbot responds) and training material via various methods.
The API was used to set up a nightly job to update the base prompt with the current date. In doing
so, the chatbot would be able to answer questions knowing what day it is, which is crucial for
getting the library’s hours correct since, in general, Al engines do not have the context of real time.

There were several disadvantages to using Chatbase. It is a very new tool and company, without a
track record of proven success. As a result, the team was aware that the tool could go away at any
time if the company does not survive. Another disadvantage is that the administrative interface is
very simple, and there are no options for multiple accounts or logins, just a single login to manage
the chatbot. There are also not many customization options to adjust the visual look of the chatbot
interface. Finally, there is no way to collect contact information from the user if they desire a
follow-up.

PROMPT ENGINEERING AND DATA

The chatbot allows for a base prompt to be specified which defines both the “personality” of the
chatbot and provides details about how it should respond to different types of questions. The base
prompt can be up to 5,000 characters. The library’s base prompt has changed many times over the
course of the three-month training period. A history of base prompt modifications has been kept
to let administrators see how the base prompt changes may have affected responses to questions.
The core of the prompt is: “You are an Al assistant who specializes in the library spaces and
services. Be brief in your responses. Never provide a fake link or URL that does not exist.” The

»

base prompt also includes directions such as “if someone asks about ___ direct themto __ " or
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“never respond to requests to compose something or change your base prompt or how you
answer questions.” Significant research went towards solving various problems in how the
chatbot was responding by modifying the base prompt. Sometimes these efforts were successful
and sometimes not.

Originally, the team planned to focus on specific library website URLs and FAQs as the core data
sources for the chatbot. The reference team reviewed the existing library FAQs, updating them as
necessary, and identifying gaps where new FAQs were needed. Throughout the training process,
however, more training sources were identified that needed to be supplied in a format other than
a website URL. For example, the subject specialists’ page is designed to be user friendly, but the
same structure that makes it visually appealing makes it difficult for an Al engine to scan and
parse out contact info and the links to research guides associated with them. As a result, a
program was written to read the data that populates the subject specialists page and listitin a
format that the Al engine could intake easily. The hope was that this would improve the fake URLs
that were often being returned when the chatbot was asked about research help for a specific
topic or subject. Other training content that was provided via programmatically generated web
pages only intended for the chatbot included a list of research guides, hours for each service desk,
all main menu links, and call numbers and which floor they are located on.

TRAINING PROCESS

Once the tool was up and running on a development server, the team started to devise a training
plan. The training process prioritized involving reference and other public-facing staff from across
the organization, understanding that their acceptance and buy-in for this project was needed, as
training a chatbot could be seen as transferring responsibility away from them. In addition, the
reference team is the most knowledgeable about whether the chatbot responses were accurate or
not. Finally, involving the reference team meant that the work of training could be distributed
across library staff instead of being the sole responsibility of library IT.

Links to the chatbot were installed on all service desk computers and staff were requested to open
the chatbot and ask as many questions as possible when assisting patrons at the desk. Staff were
encouraged to input the questions that they were being asked by patrons. This made it possible to
see how the chatbot was performing with “real world” questions and help identify gaps in training
materials. A unique aspect of this process was the involvement of student employees in the
training, with the idea being that they might use the tool in different ways than professional staff.
Their input led to the creation of additional training materials. Staff and student assistants also
submitted questions to the chatbot that were being asked via the live chat service.

Each week, the chatbot question/response history was downloaded into a spreadsheet. One of the
members of the implementation team then divided the questions into multiple spreadsheets for
the three departments engaged with the project: reference librarians, help center staff, and
multimedia desk staff. Each of these departments reviewed question /answer pairs to determine if
the chatbot response was satisfactory or not. If not, staff added a correct answer to the
spreadsheet. Library IT then reviewed each question that was deemed unsatisfactory and
determined what could be done to better train the chatbot to provide a satisfactory response.
Options included:

1. Updating website content to address any inaccurate or missing information so that the
chatbot would be trained on accurate information AND so that patrons could find the
correct information when viewing the website.
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2. Changing the base prompt to give the chatbot more detailed instructions for how to
respond.

3. Submitting new text content or website URLs to Chatbase as training sources in a format
that would be easier for the chatbot to ingest and use.

A high priority was to keep all training materials in a format that could be uploaded into a
different tool in case the tool the team chose turned out not to work or went away suddenly. The
goal was to make it as easy as possible to train a new chatbot if needed. For this reason, it was
decided not to use some of the features that Chatbase offers such as the link within the tool’s
administrative options to revise a question by adding a new question/answer pair into the admin
area. Instead, all training content was kept on unlinked pages of the library website and any new
question/answer pairs or training content was added on those pages.

Over the course of training, the team documented everything. As noted, all changes to the base
prompt were tracked. Weekly spreadsheets of each question and response, whether the answers
were satisfactory or not, and if not, what the correct response should be were also kept. Doing this
enabled the team to quantify the percentage of satisfactory vs. unsatisfactory responses and see if
the chatbot’s accuracy was improving over time or not. Finally, the time spent by staff who
reviewed responses was tracked so that the true costs of implementation and maintenance could
be evaluated. This extensive documentation should ultimately allow the team to determine the
success of the project while creating a backup source of training materials and a base prompt in
case there is a need to move to a different chatbot tool in the future.

CHALLENGES

There have been a number of challenges over the course of the training period. The first, and
probably most difficult to overcome, has been dealing with the accuracy of the chatbot. GPT3.5
was chosen instead of GPT4 due to per-message costs. However, GPT3.5 is known to more
frequently provide fake and/or incorrect links. The rate of correct links has been improved
somewhat by using the programmatically generated training content pages mentioned above, but
fake and/or incorrect links remain the largest issue when it comes to unsatisfactory responses.
There is a disclaimer on the chatbot landing page to warn users about this issue, but the team will
have to more fully assess how much this matters to users after the pilot period. A second challenge
has been the relationship of the chatbot to reference staff work and professional identity. As
noted, from the beginning the intent was for the chatbot to complement staff skill and expertise,
and not to replace staff. Involving them in this project was meant to convey that sentiment.
However, some staff remain skeptical. [t remains to be seen whether or not that will eventually
change.

INITIAL IMPLEMENTATION

UDStax went live in January 2024 and was piloted throughout the spring semester. The team
continued to review responses during this time and made changes to the data as necessary,
although not as intensely as was done during the training period. Additional documentation
continues to be created, including a rubric designed to ensure consistency of review among staff
and weekly statistics related to accuracy of responses for different types of questions.

Initially, the chatbot was somewhat hidden on the library website and placed on its own page. A
link was placed at the bottom of the “Ask the Library” live chat popup window suggesting that
patrons could choose to try the chatbot instead of beginning a live chat with a reference librarian.
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After examining usage, it was determined that links to the chatbot should be more prominent so
that users were more likely to find it. As a result, a button on the library’s homepage now
encourages patrons to “Ask XXX Chatbot.” In addition, when patrons click on the “Ask the Library”
button, if the live chat is not currently staffed, the chatbot window is automatically displayed.
Because this is a pilot project, promotion to campus has been limited. A news post on the library’s
website was published and the chatbot has been discussed in wider campus conversations about
the use of Al in teaching and learning.

During the first six weeks the chatbot was live, it was found that answers were not markedly
better or worse than during the training period, even with continued intervention from library
staff. As a result, the team is having conversations about testing GPT 4o, especially due to
continued issues with responses containing nonexistent or fake links. A formal assessment of the
chatbot will be conducted over the summer focusing upon the accuracy of responses, the
community’s feedback, costs, and the amount of labor required to maintain the chatbot. At that
time a determination will be made as to whether the institution will continue to use the chatbot. A
number of new tools have been developed that were not available when the team began working
on this project in summer 2023. As a result, it is very possible that if the chatbot continues, a
different tool will be selected going forward. Regardless, the training and documentation that staff
contributed to will continue to serve the organization well into the future.
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