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This paper describes the development of an educational artificial intelligence (AI) chatbot prototype to support 

teachers in developing digital reading lists for their students. The chatbot aims to teach users how to use an 

educational system – Talis Aspire – effectively by giving them quick answers to questions, offering demonstrations 

and instructions on how to complete essential tasks on Talis Aspire, advising them how to solve problems and 

providing solutions for common issues. We have presented the prototype, together with the approach we used to 

design and develop it by considering the concepts of ‘Recontextualisation’ and ‘Quality Function Deployment’. We 

argue that the use of chatbot technology can not only help tutors develop online education and teaching materials 

but may also improve the quality of educational services during and after the COVID-19 pandemic. A number of 

recommendations and further work suggested by domain experts have also been highlighted in this paper in order 

to improve our prototype further. 

CCS CONCEPTS • Applied computing • Education • Computer-managed instruction  

Additional Keywords and Phrases: AI Chatbot, AI in Education, Educational Service Improvement, Quality Function 

Deployment (QFD), Talis Aspire, Post-Pandemic

1 Introduction 
The COVID-19 pandemic has affected everyone across the world; it has changed the way we live, the way we work 

and the way we teach and learn. In the educational domain, it has become crucial to carefully listen to the voice of 

our staff and students and effectively respond to their changing needs and expectations. Chatbot technology has 

the potential to capture and prioritise our students’ and our staff’s changing needs. 

In this paper, we have conducted a case study and developed an AI chatbot prototype to support teachers and 

students to develop digital reading lists via Talis Aspire. Based on the digital lists developed, students can then 

access the reading resources available in the library and on the Internet efficiently. The principles of Quality 

Function Deployment have been applied in focusing on capturing the key stakeholder needs and understanding 

whether the technology can be aligned to satisfy these needs. 

2 LITERATURE REVIEW  

2.1 Theorical Considerations: Recontextualisation and Quality Function 
Deployment 

Recontextualisation is a process that extracts knowledge from its original context and reuses it in another context 

to bring added value to it [1, 2]. In the education domain, this means that knowledge can be extracted from 
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traditional contexts, such as textbooks and classrooms, to other digital contexts, such as web pages, instructional 

videos and blogs [3]. In this paper, a case study is presented. An AI chatbot is used as a new knowledge 

communication medium to communicate technical knowledge within the Talis system to develop digital reading 

lists from the perspective of recontextualisation. The key stakeholders that were identified for this phase of the 

evaluation were teaching staff, teaching support staff and students.  

There are limitations to teaching people how to use educational applications effectively in traditional contexts 

(through textbooks and in classrooms), especially when users are under pressure and only have a limited amount 

of time. As in most cases, technical knowledge is represented by texts and diagrams. Learners might not be able to 

understand the concepts easily and may not be able to apply them in practice quickly. They may become bored 

easily because of the language, text fronts and colors used, or they may be exposed to a large amount of irrelevant 

information. Additionally, there are fewer interactions available during the knowledge communication process. 

The learning must take place within a fixed timeframe or at a fixed location – users cannot take control of their 

own learnings flexibly. The tutors and learning support team may not be able to respond to the enquires quickly 

enough if the learners are based in different time zones, especially during the Pandemic. AI chatbots have the 

potential to improve upon these limitations. 

The AI chatbot, as a new knowledge communication media, has the potential to teach students and teachers in 

a way that is more interesting, engaging and flexible than traditional teaching methods [4]. A chatbot encourages 

them to take more control of their own learning. It aims to filter out unnecessary and irrelevant information to 

help users complete specific tasks. It also promotes communication and interactions between users and the 

university systems. The use of multimedia in the chatbot has the potential to help users engage with the content 

more effectively [5]. The other potential benefits will be discussed in later sections. 

In a previous study to assess the potential for Virtual and Mixed Reality (VR and MR) to help enhance student 

engagement in engineering degree courses, a similar approach was taken where the modern Quality Function 

Deployment (QFD) methods were used to help capture, structure and prioritise needs and evaluate the alternative 

VR and MR technologies against these needs [6]. 

2.2 AI Chatbot for Learning and Teaching 
A few recent studies have been conducted to develop chatbots for learning and teaching. Vanichvasin [7] 

implemented a chatbot to help students develop their research knowledge. Makhkamova’s team [8] proposed the 

idea of multi-chatbots for online teaching. Gonda and Chu [9] highlighted a chatbot’s potential roles in the pre-

module, in-module and post-module stages. Neto and Fernandes [10] developed a bot to support online 

collaborative learning. 

However, none of the chatbot studies have addressed technology in terms of quality improvement and quality 

function deployment (QFD) aspects, and none of them have created a chatbot to support the development of 

digital reading lists. 

3 The Reading list chatbot prototype  
The reading list chatbot prototype aims to give quick answers to questions, offer demos and instructions on how 

to complete certain tasks on the Talis system, help to solve problems and provide details about issues. Students 

can then access the reading resources available in the library based on the digital lists developed. These lists are 

very useful, especially when teachers and students are working remotely. The AI chatbot supports the following 

main features.  
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3.1 Explains to users what they need to do when updating their lists (see Figure 
1) 

Figure 1: What to do next 

3.2 Provides demos and instructions regarding how to find, edit and publish 
reading lists (see Figure 2) 

Figure 2: How to publish the list 
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3.3 Offers advice to users regarding how to solve problems and get further 
human help if users cannot resolve the issues by themselves (see Figure 3) 

Figure 3: Troubleshooting FAQs 

4 Processes to develop the chatbot  
The reading list chatbot prototype aims to give quick answers to questions, offer demos and instructions on how 

to complete certain tasks on the Talis system, help to solve problems and provide details about issues. Students 

can then access the reading resources available in the library based on the digital lists developed. These lists are 

very useful, especially when teachers and students are working remotely. The AI chatbot supports the following 

main features.  

4.1 Understanding Chatbot Technology
Chatbots normally consist of three main components: intents, entities and blocks. The actual names may vary in 

different bot development frameworks. Intents are what a user wishes to achieve in a conversation; entities are 

variables like names, numbers and locations, which help the bot to filter answers; and blocks are sections that 

group a number of intents and entities together by a particular topic in the dialogue. 

Different bot development frameworks have their own strengths and weaknesses. They can be integrated into 

websites, software applications, messages and social networks. It is important to choose the most suitable bot 

development platform during the early stages. We have chosen a bot development platform based on the fact that 

its chatbot can be easily integrated into universities’ existing educational systems. 

4.2 Getting to Know the Users 
We have been helping teachers and students to use the reading list over the past five years and have gained some 

insight into their needs. For example, we have found out what their pain points are and what questions, problems 

and tasks they frequently have. However, their needs will always change over time; we cannot capture them all 

effectively. 
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4.3 Creating dialog flows 
Making the chatbot user/stakeholder-centered is one of the design principles we have considered using the 

Modern QFD framework described in the ISO 16355 standard parts 1 and 2 [11, 12]. We have applied a number of 

use cases that address the common tasks that teachers frequently perform, e.g. finding the lists, editing the lists 

and publishing the lists. We have also included use cases for beginners and experienced users (see Figure 4) FAQs 

are also considered. The chatbot provides details about issues and offers demos and instructions that tell users 

how to resolve common problems encountered when updating their lists. 

To start with, sticky notes are a useful tool to develop the dialogue flows. We can move and rearrange the flows 

easily and endlessly on a wall or a whiteboard. There are also commercial software, such as BotMock [13], that 

allow team members to develop/refine the dialogue flows collaboratively and remotely. 

Figure 4: Different type of users  

4.4 Developing Dialogues Contents 
Depending on the nature of the answers, we classified the chatbot responses into the followings (see Table 1): 

 Short answers from the chatbot 

 Long answers/instructions on webpages or in PDF files. 

 Instructional video demos on the media hosting server 

Table 1: List of some dialogue contents 

Intents Sample Query Type of response Location to host the response 

#create_new_list How to create a new list Short answer Bot platform 

#bookmark_item How to bookmark an article Video demo and long 

instructions in texts 

Media server and web pages 

#get_further_help How to get further help Short answer Bot platform 

#reading_importance How to change reading 

importance 

Video demo and long 

instructions in texts 

Media server and web pages 

#install_bookmark How to install bookmark 

button - Safari 

Video demo and long 

instructions in texts 

Media server and web pages 

#cannot_find_list Still cannot find my list Long instructions in texts Web pages 

#cannot_open_link Still cannot open my list Video demo and long 

instructions in texts 

Media server and web pages 

#item_not_in_library Still cannot find my item from 

the library 

Video demo Media server 

#review_button What will happen the list is 

published 

Short answers Bot platform 
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The table above lists some of the questions that the reading list bot can answer, as well as how and where the 

responses are hosted. We have reused most of the currently available resources developed by the educational 

institution. We have also developed some extra video demos and step-by-step instructions for chatbot users. 

5 Technology Evaluation  
The reading list chatbot prototype aims to give quick answers to questions, offer demos and instructions on how 

to complete certain tasks on the Talis system, help to solve problems and provide details about issues. Students 

can then access the reading resources available in the library based on the digital lists developed. These lists are 

very useful, especially when teachers and students are working remotely. The AI chatbot supports the following 

main features.  

5.1 Involving Humans in Interactions and Integrating Them into Existing 
Systems 

The chatbot can give quick answers to questions, provide details about issues and help solve problems. However, 

at times, the chatbot will reach its limit. Ideally, human helpers from the support team should get involved. Some 

bot development frameworks do have such a feature; however, the communication channels they can support are 

limited. Some only support live chat in Facebook messenger or Intercom email service; thus, it is not 

straightforward to integrate into a university’s current system. Currently, the queries that are not answered by 

the chatbot are answered by a human via email. 

5.2 Usage Analysis and Service Quality Improvement 
Some chatbot development frameworks also have a built-in usage analytics feature. This may report the number 

of conversations that occurred over a period of time, the number of top intents (see Figure 5). This feature is very 

useful for understanding customer requirements and the usage of the chatbot. However, the user requirements 

analytics are still limited. We cannot export the usage data, we cannot customize the analysis approach and we 

cannot distinguish/prioritise the importance of each requirement, i.e. determining which are necessary and which 

are not. We cannot measure customer satisfaction level, i.e. how many users are happy and with what or how 

many users are unhappy and with what. These measurement and indications are very useful in helping us 

understand the quality of educational services we have provided. These findings also have the potential to help us 

to identify areas of improvement regarding currently used e-educational systems.  

Figure 5: Top requirement analysis  
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6 DISCUSSION WITH EXPERTS 
We have discussed this prototype with industry partners and IT experts as well as educational specialists and 

have has several recommendations made for future work. These will be looked at in the following sub-sections. 

6.1 Service improvements

The Talis Aspire reading list system is only one of the many educational applications commonly used in the UK. 

Due to the COVID-19 pandemic, more and more universities are moving their teaching online and, therefore, more 

educational systems are being introduced to support this than ever before; for example, MS Teams and Zoom are 

being used to support online lectures and seminars, and alternative assessment systems have been employed to 

support online examinations and assignments. Developing teachers’, students’ and university staff’s digital 

capability has become more important. However, training and supporting teachers and students to make use of 

these new systems is a large task for most educational institutions. AI chatbot technology has the potential to take 

over some responsibilities, thus reducing staff workload and associated stress. It also has the potential to support 

the use of newly introduced popular educational systems other than Talis Aspire. Such technology can improve 

the quality of educational services by: 

 Helping tutors to deliver online education or develop teaching materials. 

 Helping to capture and prioritise teachers’ and students’ changing needs when using educational 

systems. 

 Helping users of new educational applications identify where they can be improved. 

 Promoting active and autonomous learning in an online environment. 

 Promoting user-centred one-to-one interactions and consultations. 

 Providing flexible 24/7 online support across multiple time zones. 

 Promoting personalised learning pathways. 

 Reducing teachers’ and support staff’s workloads and reducing costs. 

6.2 AR and AI

One aspect of our future work will include integrating the AI chatbot into our augmented reality (AR) learning 

environment in order to create richer and more comprehensive experiences for our learners and explore 

innovative teaching methods for our users. However, there are still several design and technical challenges to 

explore and overcome. This would include extending the QFD study on use of AR/ VR to engineering education, 

courses [6] to refine the Customer Voice Table, shown in Figure 6 below, to add specific needs for the Chatbot 

users as well as the AR/VR users. 
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Figure 6: Customer / Stakeholder Voice Table for AR/VR Usage [6] 

6.3 Learning accessibility and inclusion

Accessibility has become more and more important in recent times. ‘Being inclusive is about giving equal access 

and opportunities to everyone wherever possible’ [14]. Chatbot’s built-in voice feature has the potential to 

support disabled users by improving accessibility and interaction, particularly by providing support for those 

users with reading or writing difficulties. 

6.4 User experiences

Learning design is one of the key factors in creating a good learning experience. When we developed the chatbot, 

we were not only thinking about what a user does at each step but also considering what they are thinking and 

feeling. Another avenue for future work is evaluating this chatbot further by exploring what emotions have been 

generated while users are interacting with it. 

6.5 Adapt to changes

The Talis Aspire system has been updated regularly every year, adding new features and improving the user 

interfaces (UI) over time. The AI chatbot, which supports the use of the Talis Aspire system, has to be updated 

regularly to mirror these improvements. This includes the videos and instructions, which need to be changed 

frequently. This places an additional workload on the maintenance and support teams. It should be noted that 

training people to maintain the chatbot and subscribing to the chatbot hosting platform costs money. It is worth 

considering the balance of costs and benefits for this as an investment, as well as making sure to choose the most 

appropriate educational applications and chatbot technology from which to obtain the most value.

7 Conclusions 
This paper has proposed the prototype of an AI chatbot to support users in developing and making use of digital 

reading lists in educational institutions. The potential educational, technical and management stakeholder 

benefits have been highlighted and discussed throughout the paper. It is recommended that the further use of 
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modern QFD methods can help achieve an even greater alignment of chatbot technology developments and 

stakeholder needs. 

We argue that chatbot technology can not only be applied to e-commerce or e-government but can also 

improve the quality of the e-learning services that we are providing, especially in the post-COVID-19 pandemic 

era. Several recommendations and further works suggested by domain experts have also been highlighted in this 

paper, in order to improve our prototype further in the near future.
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