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Abstract 
Educational chatbots represent a promising technology for improving 

learning. Prior research studies revealed the benefits of using chatbots in 

educational settings, e.g., to enable students to engage with learning con-

tent. However, the technology is not widely used in teaching practice. In 

response to this gap between scientific findings and usage of the technol-

ogy in practice, we aim to enable lecturers to create their own customized 

chatbots based on educational videos by developing a chatbot creation tool 

that can create tailored chatbots (semi-)automatically. Following a design 

science research approach, we iteratively designed a software prototype 

that can convert lecture recordings or similar learning videos into chat-

bots. The specialty of the prototype is that it is designed to make the chat-

bot technology accessible to lecturers by reducing technical barriers. With 

the help of the prototype, it is possible to adapt the chatbot to the lecturer’s 

teaching content without the need for a time-consuming, manual creation 

of a knowledge base. Our evaluation with experienced lecturers, instruc-

tional designers, and developers of educational technology indicate posi-

tive results. In this paper, we present the results of our development and 

evaluation process. 

Keywords Chatbot, Technology-Enhanced-Learning, Video-based Learn-

ing, Large Language Model, Education 
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Introduction 
Chatbots have been used and researched in educational settings for years 

(see, e.g., Hobert & Meyer von Wolff, 2019; Winkler & Söllner, 2018; 

Wollny et al., 2021). Many different use cases have been analyzed in the 

past. Use cases for chatbots in educational settings are, for instance, sup-

porting students in language learning (Huang et al., 2022), supporting 

students in learning programming (Hobert, 2023), or improving video-

based teaching by integrating chat interactions (Winkler et al., 2020). 

When integrating chatbots into online learning settings, the engagement 

of users with the learning content typically changes. Typical passive inter-

actions with learning content like reading textual learning modules or 

watching videos can be extended by conversations with a chatbot. This has 

been found to be supporting for the learning process, e.g., for engage-

ment, learning, and self-efficacy (Chang et al., 2022). 

Although positive effects of well-designed chatbots on the learning pro-

cess are to be expected, and many use cases have already been researched, 

no widespread use of chatbots to support learning can be identified in 

teaching practice. Grounded in our experience of integrating educational 

chatbots into multiple field settings in the past (e.g., Hobert, 2023; Hobert 

& Berens, 2024), we consider various reasons to be particularly important: 

(1) Teachers need easy-to-use tools to create their own chatbots. (2) Creat-

ing sufficient materials for training a chatbot manually is time-exhaustive. 

(3) Available chatbot tools are often aimed at technology-affine users. 

The emergence of large language models (LLMs) seems to be a catalyst 

for educational chatbots. Available tools make it easy even for less tech-

nology-affine users to create customized chatbots for various settings. 

However, a prerequisite for this is the availability of textual content (such 

as slides, books, or scripts) specifically aligned to the course. In teaching 

practice in formal learning scenarios, however, it can be experienced that 

although the available learning materials (often slides) provide a basic 

building block, much additional knowledge is conveyed orally in face-to-

face lectures, video conferences, or on the spoken track of recorded 
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learning videos. If teachers are required to reproduce all of the knowledge 

conveyed orally in full in writing, this, in turn, involves a great deal of 

additional effort. 

Based on this problem and with the aim of easily integrating chatbots into 

our own AI courses, we aim to make chatbots easy to create and easy to 

customize based on lecture recordings. To this end, we follow a design 

science research approach (Hevner, 2007; Hevner et al., 2004) to design 

and evaluate an educational technology tool that allows lecturers to create 

customized chatbots based on learning videos. The underlying idea is that 

lecturers do not have to spend any additional time creating written teach-

ing materials but can simply use a recording of their lecture as a basis. 

Thus, we aim to answer the following research question: How to enable 

lecturers to create their own customized chatbots based on educational 

videos? To answer this research question, we build on our experiences 

from various previous chatbot studies. In contrast to these prior studies 

(e.g., Hobert, 2019, 2023; Hobert et al., 2023; Hobert & Berens, 2024; Win-

kler et al., 2020), in which we spent a lot of time and effort to manually 

create knowledge bases, the further development in this project is to au-

tomate the creation of a knowledge base using the technology of LLMs. In 

doing so, we want to take a small but relevant step towards the further 

dissemination of chatbots in educational settings. 

Theoretical Background 
Educational chatbots can be defined as software programs that interact 

with learners using natural language (Følstad & Brandtzaeg, 2020; Hobert 

& Meyer von Wolff, 2019) in educational settings (like lectures or online 

courses). By providing a chat-based user interface, educational chatbots 

aim to mimic human-like interactions (Følstad & Brandtzaeg, 2020; 

Weizenbaum, 1966), e.g., about learning content or organizational as-

pects of learning. 

In recent years, educational chatbots received substantial research inter-

est, which is reflected in the emergence of several literature reviews (e.g., 

Hobert & Meyer von Wolff, 2019; Winkler & Söllner, 2018; Wollny et al., 
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2021). In prior research studies, many purposes and use cases have been 

researched (like language learning (Huang et al., 2022), programming 

(Hobert, 2023), enhancing video-based learning (Winkler et al., 2020), or 

corporate training (Hobert et al., 2023)). Summarizing the results of prior 

research shortly, it can be concluded that educational chatbots seem to be 

able to foster students’ learning in many different use cases. 

From a theoretical point of view, the benefit of including chatbots in edu-

cational settings for supporting learning processes can, for instance, be 

explained with the ICAP framework (Chi & Wylie, 2014). According to the 

ICAP framework, it is to be expected that learning success can be fostered 

by increasing learning engagement (Chi & Wylie, 2014). Purely text-based 

or video-based online learning formats can often be regarded as rather 

passive. This can also apply to (large) lecture formats with limited interac-

tion. According to the framework, however, interactive formats, such as 

discussions, are considered to be beneficial for successful learning pro-

cesses. This is where educational chatbots can support the learning pro-

cess, as they can discuss and interact with users (even in purely online 

formats) using natural language. Therefore, it is to be expected that more 

interactive learning settings can be created with the help of educational 

chatbots. 

Building on the promising prior research results and the theoretical 

grounding in the ICAP framework (Chi & Wylie, 2014), this research pro-

ject aims to support lecturers in integrating educational chatbots in their 

educational settings to improve students’ learning. 

Research Design 
In this project, we follow a design science research-oriented research de-

sign. We specifically base our methodology on the three-cycle design sci-

ence research framework (Hevner, 2007; Hevner et al., 2004). To develop 

our software prototype and the underlying technical process to create chat-

bots (semi-)automatically from learning videos, we first ground our de-

sign process on our own prior research studies on chatbots in the educa-

tional sector (e.g., Hobert, 2019, 2023; Hobert et al., 2023; Hobert & 
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Berens, 2024; Winkler et al., 2020) and related learning theories (i.e., the 

ICAP framework (Chi & Wylie, 2014)). Additionally, we ground our re-

search results on the application context (i.e., the environment) and the 

expertise of experienced educators. 

 

Fig. 1. Design science research process (adapted from (Hevner, 2007; 

Hevner et al., 2004)). 

As displayed in Fig. 1, the research process consists of eight consecutive 

steps. First, we derive the underlying research problem from the educa-

tional practice (relevance cycle) as well as from prior research studies and 

learning theory (rigor cycle). Based on this, we derive software require-

ments and design the technical process to (semi-)automatically create a 

chatbot from an educational video. In the fourth step, we technically eval-

uate the capabilities of the technical process before we implement a web-

based software prototype in the fifth step. In an evaluation study with ex-

perienced lecturers, instructional designers, and developers of educa-

tional technology, we evaluate the software prototype to identify sugges-

tions for improvements. Finally, we revise the prototype and document 

the design knowledge in this paper. 
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Design and Evaluation 

Specifying the Problem Statement 
As motivated in the introduction section, we aim to improve the interac-

tion of students with learning content by enabling lecturers to create edu-

cational chatbots easily. In typical video-based learning settings, students 

watch learning videos (e.g., lecture recordings, micro learning videos, or 

recordings of hands-on tutorials) in a rather passive way. Interacting with 

learning materials in a passive way is, however, expected to be less suc-

cessful in terms of fostering learning success compared to active, con-

structive, or even interactive learning settings, according to the ICAP 

framework (Chi & Wylie, 2014). 

Fostering the interactivity in asynchronous video-based learning is, how-

ever, not easy as students typically watch videos not in a formal learning 

environment (e.g., at home for the exam preparation). One possibility to 

increase the interactivity is the integration of chatbots (i.e., pedagogical 

conversational agents). For instance, in a prior research study it could be 

shown that learning success in a video-based learning setting can be fos-

tered when specifically designed chatbots are integrated to interact with 

students about the video’s learning content (Winkler et al., 2020). 

Integrating chatbots in a similar way as it was done in Winkler et al., 

(2020) is, however, challenging for lecturers as it requires a lot of addi-

tional (manual) work. This can particularly be explained by the required 

design process of a tailored chatbot. So far, as in Winkler et al., (2020), the 

learning materials must be specifically prepared to be accessible by a chat-

bot. In a learning video and specifically in a lecture recording, the learning 

contents are typically not fully available in written form and can, thus, not 

easily be integrated into common chatbot platforms. To address this prob-

lem, we aim to extract not only the learning content from lecture slides 

but also the lecturer’s voice-based instructions from learning videos. Us-

ing this extracted information, we aim to automatically create a knowledge 

base that can be used by an LLM-based chatbot to answer students’ ques-

tions. In doing so, we are focusing on a content level in which a chatbot 
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is provided that can answer content-related questions about the given 

learning video (e.g. “What is the definition of term XY?”, “Please explain 

term XY again in different words”, “Please summarize the most im-

portant aspects of the video.”). 

Deriving Requirements 
As outlined in the introduction section and based on the problem state-

ment, the software to be designed should be able to create chatbots in an 

easy-to-use way even by less technology-affine lecturers based on educa-

tional videos. To this end, we derived requirements as the basis for the 

subsequent implementation process (see Table 1). First, the software to 

be designed needs suited functionalities to select and upload a learning 

video (R1). Ideally, the lecturer should not need to care about specific 

video codecs or formats as this would hinder less technology-affine lectur-

ers. After uploading the video, a (semi-)automated process should start to 

create the chatbot’s knowledge base and initiate the chatbot. To this end, 

the learning content of the uploaded video needs to be extracted (R2). This 

should include the learning content from slides as well as the lecturer’s 

voice-based instructions. Based on the extracted learning content, a suita-

ble knowledge base should be created automatically (R3) that can be used 

by state-of-the-art chatbot technology (i.e., LLMs) as an input to provide 

chatting functionalities using an easy-to-use user interface for students 

(R4). The whole creation process should be provided in an easy-to-use user 

interface guiding lecturers step-by-step through the creation process with-

out needing specific technical knowledge (R5). 
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Table 1. Overview of the core requirements for the software prototype. 

# Description 

R1 
Provide functionalities to select and upload arbitrary learning vid-

eos 

R2 

Provide functionalities to automatically extract the learning content 

from a learning video (including the content from slides and the 

lecturer’s voice) 

R3 

Provision of functionalities for the automatic creation of a suitable 

knowledge base based on the automatically extracted learning con-

tent 

R4 
Provide chatting functionalities using an easy-to-use user interface 

for students 

R5 
Provide an easy-to-use user interface guiding lecturers through the 

creation process without needing specific technical knowledge 

 

Designing the Technical Process 
Based on the derived problem statement and the corresponding require-

ments, we designed the technical process visualized in Fig. 2. We divided 

the chatbot creation process into four subprocesses: (1) video pre-pro-

cessing, (2) extraction, (3) LLM-based pre-processing, and (4) chat. 

At the beginning of the video pre-processing, the video must first be up-

loaded. After completing the upload, the video can be analyzed to detect 

the different slides. To do this, the video stream is analyzed and it is de-

tected when the visual content changes substantially. This is interpreted 

as a slide transition and is used for splitting the video into chunks. After 

splitting the video into smaller chunks (aligned with the slides), the first 

subprocess terminates. In the second subprocess, the learning content is 

extracted from the video chunks. For each video chunk, the textual content 

of the slide is extracted using optical character recognition (OCR). Addi-

tionally, the audio of the video chunk is extracted and transcribed using 

speech-to-text (STT). 
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Fig. 2. Derived process to automatically create a chatbot from educational 

videos 

Using the extracted textual information from OCR and STT as the input, 

the LLM-based pre-processing starts. First, using an LLM the STT-based 

textual extraction of the speaker’s voice is improved. To this end, the LLM 

is prompted to “correct only spelling mistakes and grammatical errors”. 

This step seems particularly helpful as automatic transcriptions using 

STT are – according to our experience – often prone to grammar and 

spelling issues. The reason for this is that lecture recordings are often rec-

orded spontaneously in the lecture hall without following a detailed man-

uscript. The spoken language, therefore, often contains mistakes that do 

not typically occur in written learning materials. Using an LLM for im-

proving automatic transcriptions works well – at least for our tests during 

this research project. The improved transcriptions, as well as the extracted 

texts from the slides (OCR), are then further processed. Creating sum-

maries of all slides and the entire lecture video and extracting key points 

seem to be particularly helpful. To this end, we prompt the LLM to create 

such summaries for the extracted content. For instance, we prompt the 

LLM to “summarize the text in one sentence” or to “list the most 
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important key points”. These summaries and key points are then used to 

create an embedding database together with the extracted and improved 

content of the OCR and STT steps. 

Finally, a chatbot can be provided using retrieval augmented generation 

(see, e.g., aws.amazon.com, 2024). With this method, the chatbot is then 

able to respond to the user’s questions. To this end, the user first need to 

ask the chatbot a question. This question is then passed to the embed-

dings database to conduct a similarity search. The most relevant results 

from the similarity search are then passed to the LLM, which is promoted 

to “answer the question briefly in two sentences” and to “use the following 

information from [the similarity search]” as a basis. This has the effect 

that the chatbot’s response depends to a large extent on the results of the 

similarity search and the answer generation by the LLM. Since the pro-

cessed content of the learning video is stored in the embedding database 

(see previous steps), the generation of the response is aligned to the con-

tent of the learning video. 

Based on the technical design of the process, we implemented it as a col-

lection of multiple small Python and bash scripts using common open-

source tools and libraries (like pytesseract (Github, 2024c) for OCR, whis-

per (Github, 2024a) for STT, chroma (trychroma.com, 2024) for the em-

bedding database, and ffmpeg (ffmpeg.org, 2024) for analyzing and split-

ting the video). This collection of scripts was used as the input for the 

technical evaluation and allowed the designed technical process to be fully 

tested. 

Technical Evaluation 
Before implementing a full user interface to execute the designed tech-

nical process, we aimed to test the technical process manually in a first 

technical evaluation. To this end, we selected ten different learning videos 

from our own lectures and ran the full process manually. Afterward, we 

manually tested the quality of chat conversations. 
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To generate exemplary chat messages, we use exemplary user messages 

retrieved from prior chatbot studies that we conducted in previous years 

(e.g., (Hobert, 2023; Hobert & Berens, 2024)). For instance, we tested the 

following messages: Please define the term $topic. What is meant by $topic? 

What is the video about? On which slide can I find more information about 

$topic? 

Whereas questions about getting a summary or about defining specific 

terms mentioned in the videos resulted in good-quality answers, getting 

information about where to find specific information (e.g., on which slide) 

was less successful. The reason for this was that we did not provide the 

slide number as an information to the LLM. After adding this information 

to the database, the answer quality increased, and the LLM was capable of 

responding to these types of questions as well. After getting a sufficiently 

high answer quality with our ten exemplary learning videos, we decided 

to continue with the implementation of a fully functional software proto-

type. 

Implementing the Software Prototype 
To enable lecturers – even without specific technical knowledge – to create 

chatbots for their lecture recordings easily, we implemented a web-based 

software prototype using Python’s Flask framework (Github, 2024b). To 

design an easy-to-use user interface, we rely on the MIT-licensed Tabler 

UI kit (The Tabler Authors, 2024). 

To implement the technical process, we refined our script collection im-

plemented during the design of the technical process and integrated it 

into our web-based user interface. 

As visualized in Fig. 3, the resulting user interface guides the lecturers 

step-by-step through the creation process. The procedure consists of one 

introductory welcome screen (step #1), six intermediate steps (#2 – #7) for 

video pre-processing, extraction, and LLM-based pre-processing, and fi-

nally, the user may directly interact with the resulting chatbot while being 

able to watch the video at the same time (#8). 
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Fig. 3. Overview of the implemented software prototype 

Evaluating the Software Prototype 
To evaluate the software prototype, we created an online survey and dis-

tributed it among experienced lecturers, instructional designers, and de-

velopers of educational technology. Hereby, we chose a mixed-method 

evaluation, as similar approaches have been shown to be suited for evalu-

ating and developing chatbot-based system in prior studies (e.g., Hobert, 

2019; Hobert & Berens, 2024). 

Within the online evaluation, the participants first received a written in-

troduction to the overall context of the research project, including further 
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information on the scientific background. Afterward, we asked the partic-

ipants to self-evaluate their AI literacy using the Meta AI Literacy Scale 

(Carolus et al., 2023). We included the measurement of AI literacy to en-

sure that the participants had sufficient prior knowledge of AI. In the next 

step, the usage scenario was introduced in an executive summary and the 

software prototype with an exemplary learning video was demonstrated in 

a video screencast. Demonstrating the prototype in a screencast ensured 

that all participants had the chance to get insights into all steps of the pro-

totype. After this demonstration step, the participants were asked to eval-

uate the software prototype using the user experience questionnaire 

(UEQ) scale (Laugwitz et al., 2008). Finally, we asked the participants for 

qualitative feedback to give us additional insights on how to improve the 

prototype. Hereby, we were particularly interested in aspects of the proto-

type that were considered to be useful and valuable, as well as possible 

suggestions for improvement. 

Quantitative Feedback on the User Experience 
The participants evaluated the user experience of the developed software 

prototype positively in all six sub-scales of the UEQ (Laugwitz et al., 2008). 

According to the benchmark included in the UEQ Data Analysis Tools 

(The UEQ Team, 2024), the software prototype was rated as excellent in 

terms of attractiveness, perspicuity, efficiency, simulation, and novelty. 

Only in the scale dependability, it receives lower but still positive ratings. 

This can maybe be explained by the nature of the creation process. During 

the semi-automated process, most steps are automatically executed by the 

system, and the results are dependent on the results of the large language 

model. This can maybe result in a feeling that the next steps are less pre-

dictable compared to traditional, not AI-supported, systems. Overall, the 

results of the user experience evaluation do not indicate any major prob-

lems. 
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Qualitative Feedback 
To analyze the qualitative feedback collected as part of the evaluation pro-

cedure, we aggregated and categorized the mentioned aspects. We trans-

lated selected quotes into English to include them in this paper. 

1. Positive Aspects 

First, we analyzed the aspects of the prototype that were particularly 

named as useful and valuable. Related to this question, the participants 

named 33 aspects, which we aggregated. Many aspects were mentioned 

by several participants, so a total of four major aspects emerged after we 

finished our qualitative analysis. 

The simplicity of the usage of the creation process of the chatbot was 

named by many of the participants. For instance, the participants high-

lighted the simplicity of the “automatic creation of the chatbot” and the 

“simple usage and process”. 

Closely related to simplicity is the intuitive user interface. Hereby, the par-

ticipants stated that “the individual steps are displayed clearly”, and “the 

look and feel correspond to the familiar interface of chats”. The qualitative 

statements related to the user interface are in line with the quantitative 

feedback on the user experience. 

The possibility to interact with the chatbot about the specific learning con-

tent of the uploaded video was named by multiple participants as a major 

benefit. For instance, one participant highlighted “the ability to interact 

with the chatbot, e.g., to give instructions and ask questions”. The natural 

language conversation with the chatbot (“interaction using free text in the 

user’s natural language”) was also highlighted as a benefit. 

Finally, the (semi-)automatic processing of the video and its content was 

evaluated as particularly valuable. The participants mentioned this aspect 

the most. For instance, participants highlighted that “the slides are auto-

matically recognized from the video and [that] the text is automatically 
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extracted”, “the chatbot can specify the slides on which the answer is 

based on when asked”, “the ability to extract and analyze both written and 

spoken language”. These quotes highlight once again the usefulness of 

the implemented process to (semi-)automatically generate the chatbot 

based on the video. 

2. Suggestions for improvement 

The participants made 39 suggestions for improvement. Many of them 

were named multiple times. After aggregating them, we resulted in four 

aspects related to the creation process of the chatbot and two aspects re-

lated to the learners’ interaction with the chatbot. 

First, multiple participants requested the possibility to enable uploads for 

further documents in addition to the learning video. For instance, “addi-

tional textual lecture materials or literature sources” could be uploaded. 

One participant also suggested including the software artifact directly into 

a learning management system and enabling the import of the content of 

the entire course into the video. 

In addition, multiple participants asked whether it would be possible to 

provide a multilingual chatbot that is capable to converse, for instance, in 

either German or English. This form of internationalization would enable 

non-native speakers to interact more easily with the learning content. 

To make the creation process of the chatbot more transparent, it was sug-

gested to provide “more detailed explanations in the intermediate steps” 

while the chatbot is created. This suggestion is somehow contradicting to 

the suggestion to “automate the next buttons for the intermediate steps”, 

which was state by another participant. 

One participant requested to offer better possibilities for quality assur-

ance. For instance, she or he suggested offering the possibility to read the 

automatic transcription from the video. This seems to be an interesting 

suggestion at first glance, but it is – according to our opinion – 
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questionable whether this really would improve the quality of the output 

as the transcription are only one building block for the generation of the 

chatbot’s answer using the LLM. 

In addition to these suggestions for improvement targeting the creation 

process, two further aspects were suggested related to the learners’ inter-

action with the chatbot. 

First, it was requested by several participants to include the possibility to 

jump directly to the slide when the chatbot mentioned a specific slide: “It 

would be good if I […] can jump directly to the point in the video where 

the information is mentioned”. This would enable learners to watch the 

specific section of the video once again. 

Finally, some participants asked to proactively offer learners the possibil-

ity to get a summary or the key message of the video. This could for in-

stance be included in the starting point of the conversation. 

According to our assessment, the suggestions for improvement seem to 

be helpful and might contribute to further improve our developed soft-

ware artifact. 

Nevertheless, we also want to disclose one mostly critical aspect men-

tioned by one participant who responded that “I can also just take the 

slides and search for terms using the search function. That would be more 

efficient on the one hand and would also show me 1:1 what is relevant 

without additional information.” This statement seems controversial but 

misses – according to our estimation of the benefits of chatbots in educa-

tional settings – that chatbots allow learners a different way of interacting 

with the learning content using natural language conversations.  

Revising the Software Prototype 
Based on the suggestions for improvements revealed in the qualitative 

feedback, we revised our software implementation. In particular, we re-

vised the prototype in four areas. (1) We enabled the possibility to upload 

not only one video during the creation process but users are now allowed 
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to also upload further text documents at the same time. These text docu-

ments are processed similarly to the video without executing the tran-

scription and OCR steps. This enables lecturers to integrate additional 

materials like handouts or speaker notes. (2) We added more explanatory 

information on the processing steps and also automated the next buttons 

at the same time (by moving to the next step after the processing steps has 

finished either when the user clicks the next button or after a timer of 10 

seconds expired). (3) For learners, we revised the initial welcome message 

of the chatbot. We integrated a button to switch to English in the conver-

sation. Additionally, the chatbot proactively offers the possibility to show 

a short summary of the learning video. (4) We added links to the chatbot’s 

answer every time a specific slide number is referenced. By clicking on 

the slide number, the video jumps directly to the corresponding slide, and 

the user may replay the video again at this point. 

Overall, we believe that the implemented suggestions for improvement 

make sense and that the revision improved the prototype. We believe that 

the implemented improvements do not require another evaluation with 

lecturers at this time. Instead, we suggest that the next step would be to 

test automatically generated chatbots in real learning settings with learn-

ers. This is subject to future research. At this point in time, we are ending 

this development process as part of our research project at this point. 

Discussion and Conclusion 
In this design science research project, we aimed to enable lecturers to 

create their own customized chatbots based on educational videos. To 

achieve this, we derived requirements, designed the underlying technical 

process, and developed a software prototype in multiple design cycles. The 

software prototype was evaluated by experienced lecturers, instructional 

designers, and developers of educational technology. Both the quantitative 

and qualitative evaluation results were encouraging and predominantly 

positive, so we assume that we have developed a helpful first prototype. 

Nevertheless, this paper presents only an intermediate step and educa-

tional chatbots should continue to be the subject of future research. 
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Implications for Spreading Educational Chatbots 
Although research has targeted educational chatbots for many years and 

shows their benefits, we observe that they are still used rarely. With this 

research and development project, we aim to address this issue by ena-

bling lecturers to create chatbots for their teaching easily. We see particu-

larly two main use cases: (1) Lecturers in in-class teaching settings can 

record their lectures and use those lecture recordings to create tailored 

chatbots for their students. Students can then use the provided chatbot for 

their follow-up work and for the preparation for the final exam. By giving 

them an additional interactive way to engage with the learning content, to 

ask content-related questions, and to discuss relevant aspects of the lec-

ture, a positive impact on the learning process is to be expected according 

to the ICAP framework (Chi & Wylie, 2014). (2) The developed software 

prototype can be used to improve online-based courses (like MOOCs or 

online study programs). These courses are, in many cases, pre-dominated 

by a substantial part of passive learning when watching videos. When in-

tegrating the ability to discourse with a chatbot about the learning content, 

it is to be expected that this could have a positive impact on the students’ 

learning. 

We assume that both use cases can be implemented with our developed 

software prototype by lecturers - even without specific technical expertise. 

We hope - also on the basis of the positive feedback from the evaluation - 

that we can contribute to the spread of the chatbot technology in the edu-

cational sector. 

Implications for our AI Education 
In addition to the implications for spreading the educational chatbot tech-

nology, we plan to integrated the developed software prototype as a show 

case of an AI use case in two AI courses. To this end, chatbots for sup-

porting in-class teaching in both courses should be provided to the stu-

dents. This enables them to interact with a tailored LLM-based chatbot 

and gives them the opportunity to interact with an LLM to analyze its 
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possibilities and limitations. Afterward, the underlying architectures (e.g., 

LLM, RAG, STT) should be discussed.  

Limitations and Future Research 
The software developed as part of this project is currently a software pro-

totype. Bugs known to us have been fixed as part of the iterative develop-

ment process, but the prototype should be tested in more detail before 

going into production. For instance, it would be interesting to test in more 

detail how accurate the individual process steps (e.g., STT, TTS, or LLM-

based improvements of the transcriptions) work. In addition to that, an 

evaluation with students is still pending. Here it would be particularly in-

teresting to analyze how accurate the chatbot’s answers are. As part of this 

step, it could also be further investigated how the system should deal with 

incorrect answers. For example, a retro perspective quality control, or a 

way for students to report answers that are then reviewed by a lecturer, 

could be feasible here. As a follow up study, we are interested in testing 

the chatbot in a field setting. We expect that this will provide us with fur-

ther insights on how to improve the student-centered chat interface. By 

conducting a subsequent discourse analysis, we might be able to get ad-

ditional insights into the students’ interaction with the chatbot and it’s 

answer quality. Overall, we also hope to gain further insights into whether 

the automatic creation of the knowledge base using our derived technical 

process can lead to a change in the discourse quality. As a comparison, we 

could rely on insights that we gained from several prior chatbot studies 

(e.g., Hobert, 2019, 2023; Hobert et al., 2023; Hobert & Berens, 2024; Win-

kler et al., 2020) in which knowledge bases were created manually. 
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