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Abstract

Argument maps are used extensively in Nat-
ural Language Processing (NLP), for training
Large Language Models (LLMs) to analyze
and generate arguments coherently. This pa-
per discusses the pedagogic applications of the
concept of argument mapping to enhance criti-
cal thinking in learning within educational con-
texts. The approach was found to be useful
for shaping the thinking process during thesis
writing and courses with student project and
can be applied in higher education. In the age
of rapid Gen Al advancement, it is important
to embed critical thinking into education and
such approaches can address challenges like Al
overuse and potential loss of key skills and com-
petences in learners. Argument mapping neces-
sitates learners to visualize their thinking and
while doing so, they not only achieve clarity of
thought, but also make distinct connections be-
tween concepts in the form of arguments. Such
clarity is at a much higher level compared to
that achieved through concept or mind map-
ping as learners need to think in terms of well-
formed claims and connections between them.
In addition, collaborative argument mapping
tasks could give learners opportunities for peer
learning, and to concretize the abstract ideas
through visualization and discussion.

1 Introduction

The paper aims to present three ways of using ar-
gument maps in a classroom setting, and these in-
structional applications can be relevant in different
disciplines. The first application is the use of exist-
ing argument maps as thought seeds to introduce
the idea of argument mapping and to encourage stu-
dents to think and reflect on their use for their learn-
ing. The second task involves manual argument
mapping. The final task is collaborative argument
mapping that can be suitable for project implemen-
tations or content rich courses for group activities
to encourage critical thinking through visualized
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knowledge construction. The tasks were used in
undergraduate and post graduate programs as part
of research courses, in project implementations for
planning research, in the process of iteration, and
problem solving, and received positive feedback
during in-class discussions and feedback surveys.

2 Core Components

2.1 Argument Maps

Herman (2025), claims that "the graphical rep-
resentation of complex argumentative structures
extracted from texts offers significant pedagogi-
cal value" (p.1) as it enables critical analysis and
reasoning that can support learning (Chang et al.,
2025; Nesbit and Liu, 2025; Rider and Thoma-
son, 2014; Twardy, 2004). While argument maps
can be constructed with many levels of detail, for
pedagogic purposes teachers can adapt the maps
based on student level and their learning require-
ment weighing the effort needed in building them
and the resulting cognitive and scientific clarity
needed for the task. This paper introduces the idea
of argument mapping as an activity for reflection
using examples of argument maps available in the
literature as samples AIFdb Consortium (2014);
Lawrence and Reed (2014); Rowland (2025).

2.2 Thought Seeds

Thought seeds are inputs that expect varied out-
comes over longer periods, with potentially no im-
mediate results. They are often followed by a set
of open-ended questions where varied answers are
possible or by a set of rhetorical questions. The
facilitator could choose to conduct a whole-class
discussion after presenting the thought seed and
the questions that encourage varied answers and
not correcting the learners even if the facilitator
is convinced otherwise. The essence of a thought
seed would be lost if the discussion becomes pre-
scriptive and if it is not an open field for discussing,
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agreeing, and disagreeing freely (Deepa, 2022).

2.3 Collaborative Argument Mapping

Collaborative construction of knowledge and visu-
alization in the form of argument maps is gaining
research interest (Nesbit and Liu, 2025). Ouyang
et al. (2024) reported the use of the collaborative
argument mapping (CAM) tool among graduate
students to visualize perspective connections, and
found improvement in student cognitive engage-
ment levels and the quality of their final products.
Darmawansah et al. (2024b) discusses the use of
ChatGPT in a collaborative writing activity, where
argument maps were used to organize and represent
the structure of arguments. The study found that
ChatGPT improved student argumentative speak-
ing performance, critical thinking, and collabora-
tion.

3 Instructional Framework and
Pedagogic Applications

3.1 Argument Maps as Thought Seeds

Argument maps can be used as thought seeds to
raise learners’ awareness about argumentation. The
aim here is to use the visualization of argument
maps to decode argumentation more effectively.
This could be the introductory task in courses like
writing, research, and group projects.

3.2 Argument Mapping for Critical Reflection

Argument mapping for critical reflection can be
used in many learning contexts to make the process
of learning cognitively challenging and to enable
logical reasoning. Argument mapping as a prepara-
tory task for thesis writing was used in an academic
writing course that prepares master’s students for
their thesis work. Academic writing for research
purposes is a compulsory course in the Master’s in
Sustainable Business program offered by the Inter-
national Business department at HAMK, Finland.
The purpose of this course is to prepare students for
their thesis work by offering sessions and assign-
ments that encourage critical reflection and logical
reasoning by dividing the writing into manageable
tasks, by teaching ways to plan their writing, and
explore strategies for text organization. Argument
mapping is the first assignment in the course, fol-
lowed by tasks such as preparing a literature review
table using a template, planning the literature re-
view using the table of notes, and writing the re-
search proposal. The argument mapping task aims

Figure 1: Argument map 1 made by a student in the
course, academic writing for research purposes.

to introduce the concept of argumentation at plan-
ning the research phase so that students can shape
their research around arguments important for their
thesis and organize their work; collecting literature
to support the chosen arguments, and data collec-
tion and analysis that strengthen their arguments
relevant for each section of the thesis. Students par-
ticipated in a voluntary feedback survey after the
course, and some students gave feedback during
the sessions. The survey had open ended questions
focusing on aspects they liked in the course, their
learning from the course, and ways of improving
the approach in the future implementations. The
approach received immense positive feedback both
in the surveys and in the in-class feedback sessions
and the students stated, "they often needed to pause
and get a bird’s eye view of their research and that
view shaped their future work’. They also stated
that,’ the approach helped their process of develop-
ing argumentation, and in finding their authorial
voice’, that the assignments helped in the process
of structuring and composing their thesis, and that
they learned how to organize ideas logically and
present arguments coherently, ensuring that the the-
sis flows seamlessly’. The students have not made
argument maps following all the rules presented
in the examples (Rowland, 2025), and this was al-
lowed, rather encouraged, as the teacher expected
them to use the technique as they interpreted it.

Figures 1 and 2 show the argument maps made
in this course by the students independently and
the figures show the two formats the students used.
The maps differ significantly in terms of structure,
logic, and level of detail. Differences were encour-
aged and considered a positive learning outcome as
students critically analyzed the task requirements
and made unique visualizations of the connections
in their arguments. As argument mapping in this
course was designed to help their writing process
and bring logical reasoning and critical reflection
into the equation, adherence to a specific mapping
structure was not emphasized. Since this was their



Figure 2: Argument map 2 made by a student in the
course, academic writing for research purposes.

first attempt, the students retained motivation due to
the flexibility; otherwise, the learning curve would
have been steeper, distracting them from the re-
search. Such strategies that encourage the process
of visualization, reflection, and critical thinking can
shift the focus from product to process in courses,
making assessment more reliable.

3.3 Collaborative Argument Mapping

Introducing argument mapping in group work can
help students clarify concepts through discussion,
leading to relevant research to support their claims
(Darmawansah et al., 2024a). This task could be
especially useful in project implementations and
research groups. Collaborative argument mapping
was attempted in business laboratories, courses in
which students work on projects in groups to solve
real company challenges using design thinking ap-
proaches. This interdisciplinary course balances
industry collaboration, teacher facilitation, and stu-
dent collaboration. Students are highly motivated
in these projects because of the impact they could
create with their solutions that are relevant in real
time in the companies and because the experience
is immediately relevant to their work life. As stu-
dents need problem solving and critical thinking
skills at each step of the project, approaches that
can facilitate collaborative problem solving and it-
eration can significantly impact learning. Hence,
collaborative argument mapping was relevant in
this course. Students used chat bots like Chat GPT
and Copilot for information gathering, and it is im-
portant to note that the use of such Gen Al tools was
encouraged as the tools could not solve the problem
for the students, but could only provide the informa-
tion and guidance necessary to progress with their

work. For example, students needed to conduct
research; collect data, analyze it, and base their
solutions on the results. As chat-bots are known
to hallucinate and provide incorrect information at
times, as is the case with many information chan-
nels, students needed to use their critical eye while
gathering information, establish the credibility of
sources, and decide the relevance and applicability
of the gathered information in their context. In face-
to-face implementations, maps were made on paper
while Miro boards were used in online implemen-
tations. The maps were created at different stages
like brainstorming, empathy mapping, benchmark-
ing, etc. to give students directions at each stage.
The idea here is to map the arguments relevant ini-
tially for individuals and then work collaboratively
to connect them in a group to map the connections
and overlaps. Such maps can be useful for clarify-
ing the abstract concepts and arguments relevant
during each project phase, can ease collaboration,
and can be extremely efficient for problem solving.
The students found the maps useful and efficient
for collaboration, especially since they could pop-
ulate, connect, and edit them at different stages
of the project. In addition, teachers observed that
the maps were continually modified and improved
(even when the course did not require the students
to do so), showcasing the real use of the maps in
the process of problem solving rather than as a task
to complete and submit for course work, signifying
positive student attitude towards the usefulness of
the task.

Conclusion

The paper discusses the use of argument maps
for pedagogical purposes. Teacher observations
and feedback surveys showed that the concept of
argument mapping was found useful in raising
learners’ awareness about argumentation and
providing concrete ways to improve critical
thinking skills through visualization and peer
learning. In addition, such visualizations might
not be mimicked through Al tools with a simple
command, and hence can be better reflections
of student work and their process of learning,
addressing assessment concerns in the age of Al
The materials that support the paper are available
in the github repository: https://github.com/Sruti-
Narra/Argument-Mapping-Tasks-for-Research-
and-Project-Courses.



Limitations

The complexity of argument mapping can be con-
sidered a limitation, especially when time is at
a premium. There is usually a learning curve,
and some students may struggle more than oth-
ers. Hence, it is advisable to provide support for
such tasks in the form of materials, examples, and
feedback. Also starting with simple argument maps
and even concept maps can ease the process. The
approach and the strategies discussed were tested in
the international business department in the Bach-
elor’s and Master’s programs, at Hime university
of applied sciences, Finland which is a limitation.
Further research is needed to establish the effec-
tiveness of the tasks in different contexts. Future
research could find more empirical evidence.
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