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ABSTRACT 

Today formal education like higher education relies on 
digital learning content like learning videos or quizzes. 
Using such online learning material enables students to 
learn independently from time and place. While 
improvements have been made, there are still many issues 
as the two-year long crisis in 2020 has revealed. Many 
offerings do not consider the learners’ needs and can result 
in unsuccessful learning. One way to address these short 
comings is to actively include learners in the creation 
process of learning content. However, co-creation 
oftentimes relies on face to face and or group settings that 
may not be possible for all students at all times. Therefore, 
we undertake a long-term action design research project to 
investigate the novel concept of conversational co-creation 
of learning material using a conversational agent and 
persuasive design to engage and motivate learners. In this 
article we present an early-stage prototype and concept of 
conversational co-creation. 

Keywords 

Conversational agents, co-creation, digital education, 
action design research. 

INTRODUCTION 

Nowadays education often times relies on digital content 
such as recordings of lectures or dedicated learning videos 
to teach students. Some classes also include learning 
quizzes based on that learning material that students can 
use as they please. This approach allows students to follow 
a more self-directed or self-regulated learning (e.g., while 
on the bus). While this approach to digital education has 
gained momentum and made good progress, the two-year 
long Covid crisis showed us that there is still a lot of work 
to do (Lockee, 2021; Yates et al., 2021; Triviño-Cabrera et 
al., 2021). For instance, learning material is created 
without the learners’ needs or concerns in mind. This can 
lead to learning content that is not as easily understandable 
or that doesn’t address the learners’ needs. Moreover, such 
distant digital education can leave students to be 
disengaged or demotivated. This can also lead to students 
postponing their learning activities and prolonged 

procrastination, thus lower learning efficiency when left on 
their own. Therefore, researchers argue and emphasize on 
the need to provide students with the means to support 
them in self-directed learning (Wellnhammer et al., 2020). 
To address these issues there are various approaches such 
as motivating design, interactive learning content or 
directly incorporating students in the whole process. The 
latter approach refers to content co-creation and allows 
students to actively participate in creating and improving 
learning material to better suit their needs. This approach 
has already been proven to be able to improve the 
performance of students and engage them more effectively 
in the overall learning (Mai et al., 2021). This means that 
in digital co-creation settings students may be left to their 
own and thus requiring more advise and instructions. A 
typical face-to-face co-creation setting may include 
broader range of tools, people and possibilities for 
cooperation than a digital one. Regarding the application 
of CAs, research highlights the potential of conversation-
based co-creation (Weinert et al., 2022) and first 
applications exist.  However, they are limited in 
functionality and not geared towards digital higher 
education or incorporate learning videos (Billert et al., 
2020). Additionally, the aspect of engagement and 
motivation is not yet very well investigated and requires 
additional research. Thus, motivation and engagement of 
students may require a more support. Here, persuasive 
design may prove as a feasible tool to strengthen the 
motivation and engagement of students (Benner et al., 
2022a; Shevchuk et al., 2019). For instance, nudging can 
help to push students to learn more intently while 
gamification offers motivational incentives to students to 
sustain their self-directed learning activities. In the case of 
co-creation this approach may help explain the students the 
benefits for their co-creation efforts and motivate them. To 
investigate this proposed novel conversational co-creation 
approach for learning content in higher education we 
therefore raise the following research question (RQ): 

RQ: How should conversational co-creation of learning 
content in higher education be designed? 

To address this issue, we conduct an Action Design 
Research (ADR) project (Sein et al., 2011) and develop a 
first prototype for conversational co-creation of learning 
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content in higher education. To do so, we present a first 
early version of a conversational agent (CA) prototype 
based on raised requirements from literature and practice, 
including university students.  

RELATED RESEARCH 

Conversational agents in digital education 

In general CAs refer to advanced computer programs that 
make use of natural language and convey a human-like 
experience (Knote et al., 2021; Hauswald et al., 2016). 
This experience can be conveyed using different channels 
(i.e., voice or text) and be enriched by including different 
conversational human characteristics (Lembcke et al., 
2020; Feine et al., 2019). The general idea behind CAs is 
to provide assistance to users (Hauswald et al., 2016), for 
instance provide assistance for the co-creation of learning 
materials. Additionally, CAs can be used independently 
from time, place and in most cases also the technological 
platform. These characteristics make CAs a popular tool in 
digital education and technology-mediated learning (Gupta 
& Bostrom, 2009; Hobert, 2019; Winkler et al., 2020). 
Moreover, CAs have proven to be useful tool in helping 
students with their learning activities, helping them to 
advance and provide general assistance during learning 
activities (Hien et al., 2018; Luo et al., 2020). For instance, 
CAs can enhance students problem-solving capabilities 
(e.g., Janson et al., 2020) and collaborative learning (e.g., 
Kang & Santhanam, 2003) that could prove as useful for 
conversational co-creation. This is also reinforced because 
CAs enable students to advance at their own pace in a self-
directed manner (Gupta et al., 2019). In the context of this 
research, we will focus on text-based CAs (i.e., chatbots) 
because of the one-to-one interaction relation between 
students and the CA that we intend, as well as our use case 
and organizational boundaries.  

Co-creation in digital education 

The term of co-creation can be defined in various similar 
ways. In general, value co-creation supports creative 
collaboration in any kind of social process by involving 
individuals in different phases of a service development 
process (Roser et al., 2013). Generally, services can be 
found in each context, also allowing us to establish value 
co-creation for learning services and processes. In a value-
co creation process in digital learning, we can involve 
different stakeholders such as learners and teachers or we 
can support a value co-creation between learners by 
involving them in working together for completing 
different group tasks and enabling them to effective and 
efficient collaboration (Cook-Sather et al., 2014). Thus, in 
the context of digital education, the term co-creation can be 
defined as a “collaborative, reciprocal process through 
which all participants have the opportunity to contribute 
equally, although not necessarily in the same ways, to 
curricular or pedagogical conceptualization, decision 
making, implementation, investigation or analysis” (Cook-
Sather et al., 2014, pp. 6-7). Simply put, in a co-creation 

process in digital learning, learners are triggered to 
collaborate with others also enabling them to create their 
own learning materials (Auvinen & Oy, 2009). In such a 
collaborative or creative setting, learning and also learning 
success happens because of the learner’s participation in 
cooperation or in the interaction with learning material. 
Co-creating learning materials can also lead to benefits in 
learning outcomes and satisfaction (Oeste-Reiss et al., 
2016). However, co-creation and its success heavily 
depend on adapting it to the needs of learners and context 
characteristics (Bovill et al., 2016). To cover such aspects, 
it is important to integrate learners in the design process of 
learning materials, which still misses some contributions in 
research (Bovill et al., 2016). Therefore, with this paper, 
we aim to shed some light on the creation of learning 
processes that involve the creation of learning materials by 
co-creation. 

Learning content co-creation boundaries 

In order to design quality learning content – be it analog or 
digital – a framework that defines boundaries and 
expectations should be consulted (Kang & Santhanam, 
2003). Thus, it should be considered what content is to be 
taught and in our context co-created (e.g., basic knowledge 
Dokukina & Gumanova, 2020). Therefore, the learning 
goals should be defined first since their characteristics are 
related to the potential implementation of co-created 
material as well as the general level or dimension of 
content. In this regard, we draw on the cognitive learning 
goal dimensions framework that considers these factors 
and categorizes learning along several increasingly 
demanding learning goal dimensions (Anderson et al., 
2001). The base level learning goal dimension regards to 
the simple recollection of base concepts and knowledge, 
whereas the higher level dimensions require complex 
problem-solving skills (Bloom, 1956; Anderson et al., 
2001). In the context of our research, the co-creation CA 
can draw on learning goal dimensions to recommend 
suitable question types and provide examples. This way, 
students can be enabled to create content-appropriate 
learning material that fits the learning goals (e.g., learning 
base knowledge of a course).  

RESEARCH APPROACH 

For our general research approach (see figure 1) we follow 
ADR as introduced by Sein et al. (2011). In general, ADR 
is concerned with developing solutions for practical 
problems of people in a specific context where an 
unresolved issue exists. To develop a solution, ADR 
follows continuous three phase cycle that includes 
researchers, practitioners and end-users in the 
developmental process from conceptualization to final 
evaluation. In our case we focus on the organizational 
dominant variant of ADR because of the tight relation to 
university organizational processes for digital education. 
ADR in general follows three major steps: the problem 
formulation, the conceptualization of research and the 
build-intervention-evaluation cycle. 
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Figure 1. ADR approach (following Sein et al., 2011) 

In this article we focus on the conceptualization and early-
stage build steps, after we have presented the problem 
formulation in the introduction. Our ADR project and 
research is set in the context of higher education. Thus, our 
end users are students at a university, where we also 
integrate and evaluate our artifact in the existing 
educational landscape. The student base for our evaluation 
will be primarily early to mid-stage bachelor students for 
this iteration. We plan to transfer our prototype to more 
advanced topics and master students eventually. Our first 
step was to consider relevant literature that we have 
incorporated in our related research section and the 
learners’ needs from conducted field investigation. In 
particular, we have questioned students about their needs, 
let them construct a persona and learning journey, as well 
as describe how or where they require additional material 
or can even contribute themselves. We describe these 
findings in the following section.  

CONVERSATIONAL CO-CREATION CONCEPT 

In this section we first conceptualize our novel 
conversational co-creation approach. We then present the 
requirements from practice that we gathered from 
university students and how we integrate our artifact in the 
existing educational landscape. Lastly, we present the co-
creation CA itself. The basic concept for conversational co-
creation can be seen in figure 2. The students or general 
learners interact with the embedded CA and by doing so 
can provide input for new learning content. This input can 
be simple questions or remarks where students do not 
understand a topic, voice their need for additional support 
or even some content they have created on their own. 
Especially the latter is encouraged during CA interaction 
where students can create simple single or multiple-choice 
quizzes based on the learning content they have interacted 
with (e.g., a learning video). 

 

Figure 2. Proposed solution concept 

In this case, the CA can provide instructions and support 
for co-creating novel content. This content is then pre-
processed and prepared for a human tutor to curate and 
derive novel learning content from to ensure quality and 
correctness. 

Requirements for a conversational co-creation 

In order to develop our early-stage prototype we first 
consulted a group of end users i.e., university students (n = 
34), considered organizational requirements of the 
university as well as technical limitations. From these 
insights we have derived a set of requirements from users 
(U#), from literature (L#), the organization (O#) and from 
a technological (T#) point of view (see tables 1-4). 
Additionally, students were asked to construct a persona 
and learning journey.  

User requirements 

Almost all of the 34 students we asked voiced their need 
for an easy-to-use solution that does not require any 
learning to use (U1). Thus, the resulting artifact must be 
intuitive and ready to use without a prior tutorial. Similarly, 
the vast majority of students would find a CA immensely 
useful that could supply them with additional material for 
things they do not fully understand or wish to learn more 
about (U2). Many students mentioned examples like 
additional links to videos, definitions, (practice/industry) 
examples and related course material. Students who 
commented on co-creation specifically revealed that they 
would need a CA that explains to them how good content 
should look like i.e., what question types, when, where and 
how to use including practical examples. This case is also 
illustrated in figure 4. Another finding related to U2 is that 
many students are afraid of asking the wrong questions i.e., 
questions that may seem “stupid” which may negatively 
influence the teacher’s perception of the student. Here, 
many students would very much prefer to ask a CA such 
questions. Next, the majority of students also mentioned 
that the CA should be motivating, encouraging or engaging 
(U3) as they perceive learning as bothersome or boring at 
times. Some also specified designs they would welcome to 
see such as rewards or progress. Particularly points and 
progress bar design elements were mentioned by students. 
Additionally, many students also expressed their desire for 
checking their learning progress using CA. Student 

Design Knowledge
(e.g., Design Principles, 

Design Theory) 
IT Artifact

(final version of CA) 

Utility
(Learning & co-creation

offering to students) 

Researchers Practitioners End-users
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examples include single or multiple-choice quizzes, free-
text questions and pre-exam training in this context (U4). 
These findings are in line with recent research on 
pedagogical CAs (e.g., Benner et al., 2022a; Benner et al., 
2022b; Hobert & Meyer von Wolff, 2019).  

Lastly, some students also mentioned that the CA should 
be robust and able to recover from errors. This requirement 
stems from negative past experiences with CAs the 
students had. As example, students mentioned cases where 
the CA doesn’t know the answer and as consequences 
hands the situation to a qualified tutor. This hand-over 
strategy can also be found in recent research (e.g., Benner 
et al., 2021; Poser et al., 2021).  

## Description 
U1 No learning curve, easy to learn and use (i.e., no tutorial 

required)  
U2 CA should provide helpful information (e.g., links, 

examples, etc.) 
U3 CA should be encouraging, engaging and motivating to use 
U4 CA should enable students to learn and test their knowledge 

(e.g., quizzes, tests) 
U5 CA should be able to recover from errors or issues (e.g., 

doesn’t know the answer) 

Table 1. User requirements 

Requirements from related research 

The two most significant findings for conversational co-
creation and related CA design are reflected in L1 and L2. 
When co-creating learning content, the targeted learning 
goal dimension should be clearly outlined (L1). Depending 
on the content, content type and intended goal the 
dimensions will translate into different results. For 
instance, the basic course depicted in figure 3 could make 
use of simple remembering of base knowledge. Thus, the 
baseline learning goal dimension would be adequate 
(Anderson et al., 2001).  

## Description 
L1 Learning goal dimension should be considered for co-

created content 
L2 Learning tasks (e.g., question types) should match the 

learning goal and dimension 

Table 2. Requirements from related research 

Followingly, when selecting learning tasks like what 
questions, quizzes or tests should be asked, the learning 
goals (i.e., what should be learned) and the goal dimensions 
(i.e., L1) should be considered (L2). These requirements 
translate into the CA supporting students during co-
creation with instructions on what goal dimensions could 
be desirable and how example questions could look like 
(see figure 4). 

Organizational requirements 

These requirements are related to the boundaries set by our 
higher education setting and discussions we have had with 
university administration staff. First, the quality of the co-
created content must be ensured and curated by a human 

tutor or teacher (O1). This step is required to avoid 
supplying students with co-created material that is false or 
unreliable. The second organizational requirement refers to 
existing laws in our environment i.e., EU and German law 
as well as university internal policies that demand strict 
protection of data and anonymity of students (O2). This 
second requirement is also partially reflected by student 
feedback of students who worry about “stupid” questions 
or answers being linked to them or their bad performance 
being publicly show cased. Thus, our artifact must be fully 
anonymized and follow the principal of data minimization.  

## Description 
O1 Quality of learning content must be ensured and verified by 

qualified teachers/tutors 
O2 Principle of data protection, anonymity (i.e., EU GPDR and 

German DSGVO law)  

Table 3. Organizational requirements 

Technical requirements 

Additionally, to strictly organizational requirements, there 
are also technical requirements that are partially related 
organizational restraint. The first technical requirement 
(T1) is that the prototype should be integrated in the 
existing educational landscape and particularly the 
university LMS. While the former partial requirement is 
also supported by students who do not wish to have to deal 
with yet another platform, the latter is mainly given by our 
organization that is not flexible concerning its LMS in use. 
Concerning T2, our university and states ministry of 
education require the solution to be open source and future 
proof. These two requirements are also reflected in our own 
agenda as we wish to support open education and provide 
both practitioners and academics with access to our artifact 
and enable them to create and use their own conversational 
co-creation tool down the road.  

## Description 
T1 Direct integration into existing LMS (side by side to 

learning videos) 
T2 Fully open-source and compatible with university systems 
T3 Future-proof, leading conversational technology 

Table 4. Technical requirements 

Similarly, T3 also stems from both given requirements as 
well as our own agenda. The goal of this project is to 
provide a future-proof and scalable technology. In order to 
meet this requirement we chose RASA as conversational 
technology (Bocklisch et al., 2017). The RASA platform 
fulfills all critical capabilities for modern conversational 
agents and was recently included in the Gartner Magic 
Quadrant for Enterprise Conversational AI Platforms. 
(Revang et al., 2022a, 2022b). Moreover, recent studies 
also confirm the performance of RASA that is in par with 
some class leading conversational technologies from 
global players like Google (Liu et al., 2019). 
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Prototype implementation 

General application and integration 

The resulting early-stage prototype is then integrated in a 
customized experimental version of the existing learning 
management system1 of our university (see figure 3). The 
prototype is composed of two main sections: a frame for 
viewing dedicated learning videos (left side) and a frame 
for the CA (right side). The video itself features all regular 
interactive elements that allow rewind, fast forward or 
pause and have no restriction for the learners implemented.   

 

Figure 3. LMS integrated prototype 

By implementing our artifact in this fashion, we address T1 
as all components are integrated into the existing LMS and 
allow side by side usage. T2 is also satisfied as only fully 
open-source software is used (e.g., Moodle LMS and 
RASA conversational AI). The latter also addresses T3 and 
satisfies the requirement for a future proof and established 
technology in form of a CA based on the RASA platform. 
The intuitive and simple design should also satisfy U1 
since all included elements should be known to users of any 
modern computer application user, especially younger 
ones like university students that are our target user group.  

Conversational co-creation agent 

The CA as seen on the right side of figure 2 also follows a 
simple and intuitive design (see figure 4). Regarding the 
functionality the early-stage prototype should satisfy all 
raised requirements as follows. The CA can provide useful 
information, answer simple questions and consult students 
with regard to question types and provide examples (U2). 
For instance, this translates into providing students with 
information on what type of question they could create and 
what learning goal dimension this would target (L1, L2). 
Figure 4 highlights this instance where the CA 
recommends the student to start by creating simple single 
or multiple-choice questions that target the lowest learning 
goal dimension. The CAs recommendation should be 
adequate for an entry level course where basic knowledge 
is focused. The students co-created learning content would 
then be saved anonymously to a data base for a human tutor 

 
1 The learning management system used in the context of 
this research is Moodle, see https://moodle.org/  

to be reviewed (O1, O2). This early-stage prototype 
concept highlights how our raised requirements translate 
into a technological artifact. 

 

Figure 4. Co-creation CA 

However, due to the nature of our CA being still in an early 
stage, not all requirements have been translated yet. We 
plan to iteratively develop our prototype to satisfy all raised 
requirements as well as potential new requirements that 
may emerge during ADR cycles.  

NEXT STEPS AND EXPECTED CONTRIBUTION 

Continuing our ADR journey, we will next test the already 
implemented requirements and the basic co-creation 
function with a small class of university students. We will 
also include tutors to evaluate the created learning material 
and put both test results in relation. Following this ADR 
cycle evaluation, we will continue down the path towards 
a first MVP with all requirements included.  

A first follow-up implementation would be to target U3 
and U4. Regarding U4 we plan to include the co-created 
and curated learning material into the MVP and allow the 
CA to also function as a learning mate. This way students 
can use the CA to co-create learning content for each other 
and answer each other’s co-created learning content i.e., 
more or less directly learning with and from each other. 
This case would also fulfill our concept as proposed in 
figure 2. With regard to U3, we will also investigate the 
case of procrastination and task avoidance (Schouwenburg, 
1995) since some students voiced issues with not being 
able to motivate themselves. This issue can become critical 
in a setting where students are encouraged towards self-
regulated learning and co-creation of learning content 

col-1

You have asked for question types.
You can try single or multiple
choice questions for starters.

Why multiple choice or
single choice?

Okay, what questions
should I ask?

Single or multiple choice questions
are good to remember basic
knowledge.
This is an entry level class video,
these questions are adequate for
this purpose.

Can you give me an example?

moodle KurseDieser Kurs Suche Suche

Artificial Intelligence (AI) – zu Deutsch Künstliche Intelligenz (KI) – und Machine
Learning (ML) sind fortschrittliche Methoden der Datenverarbeitung. Systeme
künstlicher Intelligenz zielen darauf ab, menschliches Denken und Verhalten nachzuahmen.
Machine Learning ist dabei ein Teilbereich der Künstlichen Intelligenz.
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This is a good initial question.
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Single or multiple choice questions
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knowledge.
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these questions are adequate for
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Can you give me an example?

Try basic definitions of terms first.
This is a good initial question.
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(Senécal et al., 1995), such as our setting. In this context, 
we may draw on motivating and engaging designs that can 
persuade students to engage in self-directed learning more 
responsibly and intently. This type of design that has 
persuasive power over users can be defined as persuasive 
system design and prove useful for further motivating and 
engaging students in potentially unfavorable learning and 
co-creation tasks (Fogg, 2009; Torning & Oinas-
Kukkonen, 2009; Shevchuk et al., 2019). Additionally, we 
will also evaluate the student experience and perception of 
using the CA to co-create and learn.  

Moreover, while O1 is an organizational requirement set 
by our university, we wish to investigate alternatives to 
purely tutor curated co-created learning material. 
Therefore, we seek to investigate the following potentially 
viable alternative: first, we will employ machine learning 
to pre-process and cluster the content and second use pre-
processed content in live learning settings and let students 
rate the content in order to further improve the selection of 
quality content creating with our approach. Especially the 
latter part would further emphasize on the whole concept 
of conversational co-creation since the interaction between 
learner and CA would be largely responsible for the new 
learning materials. In this circular relation students would 
co-create new content by interacting with the CA, then rate 
each other’s content for the CA to select only the well-
regarded ones and then allow students to learn from co-
created and co-curated learning material.  

Overall, we hope to contribute to practice by enabling 
university teachers to offer conversational co-creation to 
their students and consequently allow for a better 
experience in higher education. We also hope to advance 
theory in the context of conversational agents and co-
creation (i.e., value creation in the context of higher 
education) as well as potential smaller contributions to 
niche contexts like formerly explained.  

ACKNOWLEDGMENTS 

This research is funded by the Stiftung in der Hochschule 
within the project “Universität Kassel digital: Universitäre 
Lehre neu gestalten”.  

REFERENCES 

1. Anderson, L. W., Krathwohl, D. R. & Airasian, P. W. 
(eds.) (2001) A taxonomy for learning, teaching, and 
assessing: A revision of Bloom's taxonomy of educational 
objectives, Complete ed. Longman, New York. 

2. Auvinen, A.-M. & Oy, H. P. (2009) The challenge of 
quality in peer-produced eLearning content. eLearning 
Papers, 17, 1–11. 

3. Benner, D., Elshan, E., Schöbel, S. & Janson, A. (2021) 
What do you mean? Recovery Strategies to Overcome 
Breakdowns of Conversational Agents. International 
Conference on Information Systems, 42. 

4. Benner, D., Schöbel, S., Suess, C., Baechle, V. & Janson, 
A. (2022a) Level-Up your Learning - Introducing a 

Framework for Gamified Educational Conversational 
Agents. Wirtschaftsinformatik, 17. 

5. Benner, D., Schöbel, S. & Süess, C. (2022b) Towards 
Gamified Conversational Agents for Self-Regulated 
Learning in Digital Education. International Conference 
on Information Systems, 43. 

6. Billert, M. S., Weinert, T., Janson, A. & Leimeister, J. M. 
(2020) Co-Creation durch Peers im digitalen Lernen – 
Wie Plattformen und Chatbots die Partizipation bei der 
Lernmaterialerstellung begleiten können. HMD Praxis 
der Wirtschaftsinformatik, 57 (4), 722–743. 

7. Bloom, B. S. (1956) Taxonomy of educational objectives: 
The classification of educational goals. Cognitive 
domain. 

8. Bocklisch, T., Faulkner, J., Pawlowski, N. & Nichol, A. 
(2017) Rasa: Open Source Language Understanding and 
Dialogue Management. NIPS 2017 Conversational AI 
workshop. 

9. Bovill, C., Cook-Sather, A., Felten, P., Millard, L. & 
Moore-Cherry, N. (2016) Addressing potential 
challenges in co-creating learning and teaching: 
Overcoming resistance, navigating institutional norms 
and ensuring inclusivity in student‐staff partnerships. 
Higher Education, 71 (2), 195–208. 

10. Cook-Sather, A., Bovill, C. & Felten, P. (2014) Engaging 
students as partners in learning and teaching: A guide for 
faculty. Jossey-Bass a Wiley Brand, Hoboken. 

11. Dokukina, I. & Gumanova, J. (2020) The rise of chatbots 
– new personal assistants in foreign language learning. 
Procedia Computer Science, 169, 542–546. 

12. Feine, J., Gnewuch, U., Morana, S. & Maedche, A. 
(2019) A Taxonomy of Social Cues for Conversational 
Agents. International Journal of Human-Computer 
Studies, 132, 138–161. 

13. Fogg, B. J. (2009) Creating Persuasive Technologies: An 
Eight-Step Design Process. In: Proceedings of the 4th 
International Conference on Persuasive Technology. 
Chatterjee, S. (ed.), p. 1. ACM, New York, NY. 

14. Gupta, S. & Bostrom, R. (2009) Technology-Mediated 
Learning: A Comprehensive Theoretical Model. Journal 
of the Association for Information Systems, 10 (9), 686–
714. 

15. Gupta, S., Jagannath, K., Aggarwal, N., Sridar, R., Wilde, 
S. & Chen, Y. (2019) Artificially Intelligent (AI) Tutors 
in the Classroom: A Need Assessment Study of 
Designing Chatbots to Support Student Learning. PACIS 
2019 Proceedings. 

16. Hauswald, J., Laurenzano, M. A., Zhang, Y., Yang, H., 
Kang, Y., Li, C., Rovinski, A., Khurana, A., Dreslinski, 
R. G., Mudge, T., Petrucci, V., Tang, L. & Mars, J. (2016) 
Designing Future Warehouse-Scale Computers for 
Sirius, an End-to-End Voice and Vision Personal 
Assistant. ACM Transactions on Computer Systems, 34 
(1), 1–32.  

17. Hien, H. T., Cuong, P.-N., Le Nam, N. H., Nhung, Ho Le 
Thi Kim & Le Thang, D. (2018) Intelligent Assistants in 
Higher-Education Environments: The FITEBot, a 



Benner et al.  Conversational Co-Creation in Digital Education 

Proceedings of the Twenty-First Annual Pre-ICIS Workshop on HCI Research in MIS, Copenhagen, Denmark, December 11, 2022 7 

Chatbot for Administrative and Learning Support. ACM 
SoICT Proceedings, 69–76. 

18. Hobert, S. (2019) Say Hello to ‘Coding Tutor’! Design 
and Evaluation of a Chatbot-based Learning System 
Supporting Students to Learn to Program. In: ICIS 2019 
Proceedings. Krcmar, H., Fedorowicz, J. (eds.), pp. 1–17. 
AIS. 

19. Hobert, S. & Meyer von Wolff, R. (2019) Say Hello to 
Your New Automated Tutor – A Structured Literature 
Review on Pedagogical Conversational Agents. In: pp. 
301–314. 

20. Janson, A., Sӧllner, M. & Leimeister, J. M. (2020) 
Ladders for Learning: Is Scaffolding the Key to Teaching 
Problem-Solving in Technology-Mediated Learning 
Contexts? Academy of Management Learning & 
Education, 19 (4), 439–468. 

21. Kang, D. & Santhanam, R. (2003) A Longitudinal Field 
Study of Training Practices in a Collaborative 
Application Environment. Journal of Management 
Information Systems, 20 (3), 257–281. 

22. Knote, R., Janson, A., Söllner, M. & Leimeister, J. M. 
(2021) Value Co-Creation in Smart Services: A 
Functional Affordances Perspective on Smart Personal 
Assistants. Journal of the Association for Information 
Systems, 22 (2), 418–458. 

23. Lembcke, T.-B., Diederich, S. & Brendel, A. B. (2020) 
Supporting Design Thinking Trough Creative and 
Inclusive Education Facilitation: The Case of 
Anthropomorphic Conversational Agents for Persona 
Building. Twenty-Eigth European Conference on 
Information Systems. 

24. Liu, X., Eshghi, A., Swietojanski, P. & Rieser, V. (2019) 
Benchmarking Natural Language Understanding 
Services for building Conversational Agents. 

25. Lockee, B. B. (2021) Online education in the post-
COVID era. Nature Electronics, 4 (1), 5–6. 

26. Luo, C. J., Wong, V. Y. L. & Gonda, D. E. (2020) Code 
Free Chatbot Development. In: Proceedings of the 
Seventh ACM Conference on Learning @ Scale. Joyner, 
D., Kizilcec, R., Singer, S. (eds.), pp. 233–235. ACM. 

27. Mai, B., Kwok, L. F., Lu, A. & Hui, Y. K. (2021) 
Learning engagement through content creation: a case 
study. International Journal of Innovation and Learning, 
29 (3), 287. 

28. Oeste-Reiss, S., Sollner, M. & Leimeister, J. M. (2016) 
Development of a Peer-Creation-Process to Leverage the 
Power of Collaborative Knowledge Transfer. In: 2016 
49th Hawaii International Conference, pp. 797–806. 

29. Poser, M., Singh, S. & Bittner, E. (2021) Hybrid Service 
Recovery: Design for Seamless Inquiry Handovers 
between Conversational Agents and Human Service 
Agents. Hawaii International Conference on System 
Sciences 2021. 

30. Revang, M., Mullen, A. & Elliot, B. (2022a) Critical 
Capabilities for Enterprise Conversational AI Platforms. 
Gartner Reports. 

31. Revang, M., Mullen, A. & Elliot, B. (2022b) Magic 
Quadrant for Enterprise Conversational AI Platforms. 
Gartner Reports. 

32. Roser, T., Defillippi, R. J. & Samson, A. M. (2013) 
Managing your co‐creation mix: co‐creation ventures in 
distinctive contexts. European Business Review, 25, 20–
41. 

33. Schouwenburg, H. C. (1995) Academic Procrastination. 
In: Procrastination and Task Avoidance: Theory, 
Research, and Treatment. Ferrari, J. R., Johnson, J. L., 
McCown, W. G. (eds.), pp. 71–96. Springer, Boston, 
MA. 

34. Sein, M. K., Henfridsson, O., Purao, S., Rossi, M. & 
Lindgren, R. (2011) Action Design Research. MIS 
Quarterly, 35 (1), 37–56. 

35. Senécal, C., Koestner, R. & Vallerand, R. J. (1995) Self-
Regulation and Academic Procrastination. The Journal of 
Social Psychology, 135 (5), 607–619. 

36. Shevchuk, N., Degirmenci, K. & Oinas-Kukkonen, H. 
(2019) Adoption of Gamified Persuasive Systems to 
Encourage Sustainable Behaviors: Interplay between 
Perceived Persuasiveness and Cognitive Absorption. 
Fortieth International Conference on Information 
Systems, 1–17. 

37. Torning, K. & Oinas-Kukkonen, H. (2009) Persuasive 
system design. In: Proceedings of the 4th International 
Conference on Persuasive Technology. Chatterjee, S. 
(ed.), p. 1. ACM, New York, NY. 

38. Triviño-Cabrera, L., Chaves-Guerrero, E. I. & Alejo-
Lozano, L. (2021) The Figure of the Teacher-Prosumer 
for the Development of an Innovative, Sustainable, and 
Committed Education in Times of COVID-19. 
Sustainability, 13 (3), 1128. 

39. Weinert, T., Billert, M., Gafenco, M. T. de, Janson, A. & 
Leimeister, J. M. (2022) Designing a Co-creation System 
for the Development of Work-process-related Learning 
Material in Manufacturing. Computer supported 
cooperative work CSCW an international journal, 1–49. 

40. Wellnhammer, N., Dolata, M., Steigler, S. & Schwabe, G. 
(2020) Studying with the Help of Digital Tutors: Design 
Aspects of Conversational Agents that Influence the 
Learning Process. Hawaii International Conference on 
System Sciences 2020, 146–156. 

41. Winkler, R., Hobert, S., Salovaara, A., Söllner, M. & 
Leimeister, J. M. (2020) Sara, the Lecturer: Improving 
Learning in Online Education with a Scaffolding-Based 
Conversational Agent. In: Proceedings of the 2020 CHI 
Conference on Human Factors in Computing Systems. 
Bernhaupt, R., Mueller, F. '., Verweij, D., Andres, J., 
McGrenere, J., Cockburn, A., Avellino, I., Goguey, A., 
Bjørn, P., Zhao, S., Samson, B. P., Kocielnik, R. (eds.), 
pp. 1–14. Association for Computing Machinery, [S.l.]. 

42. Yates, A., Starkey, L., Egerton, B. & Flueggen, F. (2021) 
High school students’ experience of online learning 
during Covid-19: the influence of technology and 
pedagogy. Technology, Pedagogy and Education, 30 (1), 
59–73. 


	Towards Conversational Co-Creation of Learning Content in Digital Higher Education
	Recommended Citation

	11-PRE-RIP-2271 - Conversational Co-Creation of Learning Content - Manuscript

