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ABSTRACT

Artificial Intelligence (Al) is increasingly becoming an invaluable
tool in action research, particularly in educational contexts. This
article examines how Al functions as a ‘critical friend’
throughout the action research process. Teacher-researchers
can use Al to create environments that build trust, boost self-
confidence, and encourage open-mindedness which are
essential qualities for fostering critical thinking. Traditionally,
the role of a critical friend involves providing constructive
feedback and encouraging reflective practice. This article
argues how Al can effectively replicate this role by engaging
users in meaningful dialogues, challenging assumptions, and
prompting deeper analysis of methodologies and outcomes.

Introduction

Action research has long been used due to its
participatory and reflective approach to problem-
solving in education and other fields. To achieve its
meaningful outcomes, action research relies on its
cyclical process of planning, acting, observing and
reflecting (Kemmis & McTaggart, 2005). Central to
this process is the role of a ‘critical friend” which is
important for enhancing the reflective practice and
methodological rigor of researcher (Mat Noor &
Shafee, 2021). Traditionally, this role has been
fulfilled by colleagues or mentors who give
feedback, challenge assumptions, and deeper
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insights (Reason & Bradbury, 2008). However, as
technology advances, Artificial Intelligence (Al)
present intriguing possibilities for simulating this
crucial role in novel ways. This article examines
how action research could benefit from the
integration of Al as a digital critical friend. It argues
that Al-powered systems have the potential to
foster meaningful dialogues, challenge entrenched
assumptions, and encourage deeper analysis of
methodologies and outcomes, offering researchers
a dynamic and reflective companion throughout
the research process.

The concept of a critical friend in action
research, as defined by Costa and Kallick (1993),
involves a trusted person who asks provocative
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questions, provides alternative perspectives, and
offers critique of a person’s work. Recent
advancements in technology, particularly natural
language Al models, present a new possibility, a
critical friend who is always available and ready to
engage (Reason & Bradbury, 2008). Al interfaces
and  sophisticated language models allow
researchers to engage in ongoing reflective
dialogues, receive real-time feedback on their
methodologies, and explore alternative viewpoints
or interpretations of data (Dwivedi ez al, 2023;
Pozdniakov ef al., 2024). This digital critical friend
has the potential to enhance the iterative cycles of
planning, acting, observing and reflecting that are
central to action research (Kemmis & McTaggart,
2005).

This article aims to explore the potential of
Al as a critical friend in the action research process.
Using the theoretical foundations of action
research and the role of a critical friend, the article
seeks to establish a framework for integrating Al
into action research in a way that complements and
enhances traditional practices. The scope of the
article includes an analysis of case studies where Al
has been used in action research, and a discussion
of the challenges and considerations associated
with this integration. The article ultimately aims to
contribute to the ongoing discourse on the role of
Al in education. It offers insights and practical
recommendations for teacher-researchers who are
exploring ways to incorporate Al into their action
research practices.

Artificlal Intelligence (Al) defined

Al, as defined by Popenici ez a/l. (2017, p.2) refers to
“computing systems that are able to engage in
human-like processes such as learning, adapting,
synthesising, self-correction and the use of data for
complex processing tasks”. These systems can
range from narrow Al designed for specific tasks
to more general Al capable of adapting to various
contexts (Collins ¢# a/., 2021). This broad definition
encompasses a wide spectrum of technologies and
approaches. Narrow or weak Al, which is currently
more prevalent, excels at specific, predefined tasks
such as image recognition, natural language

processing, or game-playing (Bory ez al, 2024
Rashid & Kausik, 2021). Some examples include
virtual assistants like Siri or Alexa, or specialised
systems like IBM’s Watson (Krishnan ez al., 2023).
In contrast, general or strong Al remains largely
theoretical but aims to replicate human-like
cognitive  abilities across diverse domains,
showcasing the flexibility and adaptability that
characterize human intelligence (Goertzel, 2014).

The field of AI draws from multiple
disciplines, such as computer science, mathematics,
linguistics, psychology, and neuroscience. Machine
learning, a subset of Al, focuses on algorithms that
can learn from and make predictions or decisions
based on data. Deep learning, a further specialised
area, utilises artificial neural networks inspired by
the human brain to process complex patterns in
large  datasets  (Lepakshi,  2022).  These
advancements  have led to  significant
breakthroughs in areas such as computer vision,
speech recognition, and strategic decision-making,
with implications across various sectors including
healthcare, finance, education, and scientific
research.

Background of action research

Action research is a participatory, democratic
process concerned with developing practical
knowing in the pursuit of worthwhile human
purposes, grounded in a participatory worldview
(Reason & Bradbury, 2001). It aims to integrate
action and reflection with theory and practice
through collaboration, addressing pressing issues
that matter to individuals while promoting the
growth and well-being of both individuals and their
communities (Brydon-Miller ez a/., 2003).

The origins of action research can be traced
back to the work of Kurt Lewin in the mid-20th
century. Lewin, a social psychologist, coined the
term ‘action research’ in 1944 and describe it as
comparative research on the conditions and effects
of various forms of social action and research
leading to social action (Burnes, 2020). He
emphasised a cyclical process of planning, acting
and observing, and reflecting about the result of the
action. Since Lewin’s foundational work, action
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research has evolved into various streams and
approaches. Kemmis and McTaggart (2014)
describe action research as a self-reflective spiral of
cycles of planning, acting and observing, reflecting,
and then re-planning. This iterative process allows
for continuous improvement and adaptation based
on evidence and reflection.

Action research differs from traditional
research methodologies in several ways. Unlike
conventional approaches that primarily aim to
understand social arrangements, action research
seeks to create change as a pathway to generating
knowledge and empowering stakeholders (McNiff,
2013). Researchers in action research take on an
active, participatory role, working collaboratively
with those who are the focus of the research, rather
than remaining detached observers. Its cyclical
process, involving repeated cycles of planning,
acting and observing, and reflecting, contrasts with
the linear structure of traditional research designs
(Kemmis & McTaggart, 2014). Action research
takes place in specific contexts and tackles real-
wortld problems to ensure both its relevance and
practical impact (Dusty, 2024). Action research
researchers emphasise critical reflection, constantly
examining their assumptions, methods, and
findings (Nislund, 2002; Luttenberg ef al., 2017).
Thus, this ongoing evaluation helps them refine
their approach and improve both the research
process and its outcomes. Over the years, action
research has been applied in various fields
including education, healthcare, organisational
development, and community work (Shani &
Coghlan, 2021). It has proven particularly valuable
in situations where flexibility, participation, and
iterative improvement are crucial (Coghlan &
Brannick, 2014).

In education, action research is widely used
as a powerful tool for professional growth that
empowers teachers to drive change within their
classrooms and schools (Francisco ef al., 2024). It
allows them to adapt teaching strategies, integrate
new technologies, and implement innovative
policies that are grounded in empirical evidence
and collaborative input (Manfra, 2019). The
reflective nature of action research ensures that the
process is iterative, enabling teacher-researchers to
continuously learn, unlearn, and relearn (Kemmis
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& McTaggart, 2005). This ongoing cycle leads to
the consistent improvement of educational
practices (McNiff, 2013).

The role of a critical friend in action
research

The concept of a ‘critical friend’ in action research
reflects the collaborative nature of this
methodology. Stenhouse (1975) introduced the
concept of a critical friend in action research,
emphasizing the value of involving colleagues to
gain diverse perspectives and constructive
feedback in curriculum development. A critical
friend is usually a trusted colleague or peer who
provides  constructive  feedback, challenges
assumptions, and supports the reflective process
(Reason & Bradbury, 2008). This role involves
engaging in dialogue with the researcher and
offering an external perspective that helps identify
potential biases, oversights, and areas for
improvement. In action research, the critical friend
plays a crucial role in ensuring the rigour and
integrity of the research process. By offering
objective feedback, the critical friend encourages
the researcher to reflect deeply on their practices
and assumptions. This reflective process is essential
to the iterative nature of action research, as it allows
the researcher to refine strategies and interventions
based on insights gained from each cycle of
reflection (Costa, 2008).

Numerous studies have highlighted the
importance of the critical friend’s role in action
research. For example, a study by Blake and Gibson
(2021) explored the use of critical friends group
protocols in a collaborative action research project
in New Zealand context. This study finds out that
critical ~ friends  benefit structured collegial
discussion for teachers to disclose challenges,
engage peer critiques, and receive constructive
feedback. Similarly, Swaffield (2007) emphasises
that the critical friend is not merely a supportive
colleague but also an agent of change that
encourage the researcher to question the status quo
and consider alternative approaches. Similarly,
Costa and Kallick (1993) argue that the critical
friend catalyses professional growth who help the
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researcher to develop new skills and insights
through the process of reflection and dialogue.
Together, these studies describe the integral role of
critical friends in sustaining the rigour, integrity,
and iterative nature of the action research process
which make them a vital element for both
individual and collective professional
advancement.

The critical friend framework

The critical friend framework can be seamlessly
integrated into the cyclical process of action
research, which involves reconnaissance, planning,
acting and observing, and reflecting (Mat Noor &
Shafee, 2021). At the reconnaissance stage, critical
friends help researchers identify key issues, analyse
the context, and refine the study’s focus. During
planning, they assist in crafting a detailed action
plan, anticipating challenges, and exploring
alternative strategies. In the action and observation
phase, critical friends provide ongoing support,
observe practices, and offer constructive feedback.
Finally, during reflection, they engage in
collaborative discussions to help researchers
interpret findings, draw meaningful conclusions,

Figure 1

and prepare for subsequent cycles of action
research.

To be most effective, a critical friend should
possess key qualities such as trustworthiness,
expertise,  objectivity,  supportiveness,  and
commitment (Swaffield, 2007). Trustworthiness
ensures that the researcher feels comfortable
sharing ideas openly, while expertise provides
relevant knowledge and experience in the field or
methodology. Objectivity allows the critical friend
to challenge assumptions and biases, and
supportiveness offers encouragement alongside
constructive criticism. On the other hand,
commitment involves a willingness to invest time
and collaborate continuously throughout the action
research process. Incorporating critical friends in
action research brings several benefits, such as
enhanced validity through external perspectives,
improved practice by refining strategies and
decision-making, and professional development by
practising  critical reflection and continuous
improvement. Moreover, collaborative learning
with critical friends promotes shared knowledge,
idea exchange, and the creation of a supportive
professional network (Herr & Anderson, 2005).
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To sum up, critical friends play a central role
in action research by challenging researchers to
critically evaluate their assumptions, refine their
methodologies, and adopt evidence-based
practices. They challenge researchers to engage in
deep reflection and facilitate rigorous inquiry by
providing constructive feedback and alternative
perspectives. Researchers create opportunities for
authentic professional growth and collaborative
learning when they incorporate critical friends into
their work. However, critical friends must go
beyond offering support by actively questioning
and critiquing to ensure the research process
delivers meaningful outcomes and fosters
continuous improvement (see Figure 1).

The role of Al in action research

The integration of Al in action research is
increasingly recognised for its potential to enhance
educational practices (Xu, 2024). Al technologies
can support various aspects of the action research
process, from data collection and analysis to
personalised learning experiences.

Al tools can significantly streamline the data
collection and analysis phases of action research.
For instance, Al can automate the gathering of
qualitative and quantitative data. This means, Al
allows researchers to focus on interpreting results
rather than on the logistics of data collection. This
automation can include the use of natural language
processing to analyse student feedback or
performance data, providing insights that might be
missed through traditional methods (Zawacki-
Richter ez al., 2019). Similarly, Al applications can
also facilitate personalised learning environments,
which are essential in action research aimed at
improving teaching practices. For example,
adaptive learning systems can adjust content
delivery based on individual student performance
which is an important element in supporting
differentiated instruction (Perrotta & Selwyn,
2020). This personalisation allows teachers to
implement interventions that are more closely
aligned with the needs of their students, thereby
enhancing the effectiveness of their action research
initiatives.
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The iterative nature of action research is
complemented by AT’s ability to provide real-time
feedback. AI systems can analyse student
engagement and learning outcomes, offering
teachers immediate insights into the effectiveness
of their interventions. This feedback loop enables
teachers to reflect on their practices and make
necessary adjustments quickly, fostering a culture
of continuous improvement (Baker, 2016). The
concept of ‘humans in the loop’ emphasises the
importance of collaboration between teachers and
Al systems. Rather than replacing human
judgment, Al can augment teachers’ capabilities by
providing data-driven insights that inform
decision-making (Ifenthaler et al., 2024). This
partnership allows teachers to leverage Al’s
strengths in data analysis while maintaining the
critical human elements of empathy, creativity, and
context-aware decision-making.

Al as the digital critical friend in
action research

Al can serve as a powerful digital critical friend in
action research by augmenting the roles
traditionally played by human critical friends. One
of the key functions of a critical friend is to provide
an objective perspective on the data collected
during the action research process (Kember e7 al.,
1997). Al can excel at this by rapidly analysing large
volumes of data using advanced machine learning
algorithms. Al systems can identify patterns,
trends, and insights that may not be readily
apparent to human researchers, thereby offering a
fresh viewpoint on the research findings. For
instance, Al can quickly process student
performance data, classroom observations, and
teacher reflections to uncover areas for
improvement or highlight successful interventions
(Zawacki-Richter ez al., 2019).

Critical friends are known for their ability to
provide constructive feedback and ask probing
questions that challenge researchers to think
critically about their practices. Al can emulate this
role by offering real-time feedback on teaching
strategies and student engagement. By monitoring
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Figure 2
The proposed framework for Al as a digital critical friend in action research

Reconnaissance Predictive Insights

Al assists in data collection

Data Analysis & Contextualization

l

Planning
Al helps simulate scenarios

Simulation of Scenarios

e

Action & Observation

Al provides real-time feedback

Continuous Feedback & Support

l

Reflection

!

Al offers insights

Enhanced Reflection

Al-based Recommendations

classroom interactions and analysing student
responses, Al systems can generate reports that
highlight areas for improvement and suggest
alternative approaches. This feedback mechanism
can encourage teachers to engage in continuous
reflection and adapt their strategies based on data-
driven insights (Baker, 20106).

Moreover, critical friends often setve as
facilitators that foster collaboration and open
dialogue among researchers and stakeholders. Al
can play a similar role by mediating interactions
between students and teachers. Conversational Al
agents or Al-driven platforms can facilitate
discussions, encourage peer feedback, and support
collaborative problem-solving. This collaborative
environment can enrich the action research process
by enabling teachers to engage in meaningful
dialogues with both Al and their students,
ultimately leading to more effective interventions
(Cohn ¢t al., 2024).

Critical friends can also provide personalised
support and guidance tailored to the specific needs
of the researcher. Al can enhance this aspect of
critical friendship by adapting to the unique
requirements of each teacher engaged in action
research. For example, by analysing individual

teaching styles, student demographics, and
contextual factors, Al can recommend targeted
strategies, resources, and interventions. This

personalisation can lead to more effective and
impactful action research projects (Al-Mahmood,
2020).

The Al Tools that function as a critical
friend

As action researchers engage in the cyclical process
of reconnaissance, planning, acting and observing,
and reflecting, Al tools like ChatGPT, Perplexity,
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Consensus, Claude Al and Gemini Al can serve as
invaluable c‘critical friends.” These tools offer
support, guidance, and a fresh perspective to help
researchers navigate the complexities of their
studies.

Phase 1: Reconnaissance

In the initial reconnaissance stage, researchers aim
to identify relevant issues, analyse the context, and
clarify the focus of their project (Kemmis et al.,
2014). To assist researchers in this stage, Al tools
can assist in this phase by quickly synthesising vast
amounts of literature and providing insights into
existing research.

Based on previous studies, Kumar and Gunn
(2024) describe how doctoral students used
generative Al tools such as LitMaps and Scite to
uncover recurring themes, identify seminal works
and visualise relationships between research topics.
Throughout this study, LitMaps enabled students
to create visual “seed maps” of scholarly
connections that allowed them to see how different
authors and studies interlink across temporal and
topical dimensions. This approach not only helped
students understand the broader research
landscape but also guided their focus toward gaps
in existing literature. Similarly, Wagner ¢ a/. (2022)
highlight the efficiency of tools like ResearchRabbit
and Scholarcy in assisting researchers with initial
searches. ResearchRabbit provided interactive
literature exploration by connecting articles, while
Scholarcy summarised papers into exportable
flashcards. These features allowed researchers to
quickly assess the relevance of sources, prioritise
readings and refine their research questions based
on emerging patterns.

Other examples include the use of tools like
Perpelxity and Consensus. Perplexity, for instance,
can be used to explore complex questions and
uncover nuances in the data to help researchers
understand the broader context of their study.
Consensus can further validate the focus by
highlighting the convergence and divergence of
expert opinions on key issues. Therefore, Al tools
can enhance the reconnaissance phase by
streamlining the process of literature review,
offering visual and textual summaries and
facilitating connections between related works.
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Phase 2: Planning

Planning serves as a foundation to inform effective
interventions. At this stage, researchers move from
identifying  and  analysing  issues  during
reconnaissance to designing actionable strategies
aimed at addressing the problem (Mat Noor &
Shafee, 2021). This phase involves setting clear
objectives, outlining detailed methodologies, and
anticipating potential challenges. Al tools can play
a transformative role during this phase by
supporting researchers in crafting well-rounded
and evidence-based action plans.

For instance, a study by Acquah ez a/. (2024)
demonstrated how Al tools such as Teacherbot (T-
Bot) provided valuable support to educators in the
planning process. In this study, T-Bot offered real-
time assistance by generating adaptive strategies,
tailoring content to specific objectives and
delivering immediate feedback on draft lesson
plans. This streamlined the planning process and
ensured alignment with educational goals. In the
context of action research, similar Al capabilities
can empower researchers to develop plans that are
both creative and systematic.

During the planning phase of action
research, Al tools like ChatGPT and Claude Al can
assist researchers in developing clear and robust
action plans. ChatGPT, with its conversational
capabilities, can act as a sounding board, helping
researchers brainstorm and refine their ideas. It can
anticipate  potential challenges and suggest
alternative strategies, drawing on a vast database of
knowledge. Claude Al on the other hand, can offer
more structured guidance by analysing the planned
methodology and providing recommendations for
improvement. This collaboration ensures that the
research plan is well-rounded and considers various
possible outcomes.

Phase 3: Acting and observing

In the action and observation phase, researchers
implement their plans and data to
understand the outcomes of their interventions.
This phase is critical for testing the efficacy of
strategies and identifying areas for improvement.
For example, Tang ez al. (2024) conducted a study
that utilised generative Al tools to support

collect
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classroom interventions in secondary education.
During the implementation of Al-driven teaching
strategies, researchers employed ChatGPT to
generate dynamic, context-specific content in real-
time such as tailored discussion prompts and
activity suggestions. These prompts were designed
to align with the objectives of the intervention
while maintaining adaptability to emerging
classroom dynamics. Researchers observed how
these Al-generated materials influenced student

engagement and adapted their instructional
approaches accordingly. This iterative process
llustrates how Al tools can support the

observation and refinement of interventions during
action research.

Furthermore, as researchers implement their
plans and observe the outcomes, tools like Gemini
Al and ChatGPT can provide ongoing support.
Gemini Al, known for its advanced data processing
and real-time analytics capabilities, can monitor the
researcher’s practice, offering insights and flagging
anomalies as they occur. This allows researchers to
make informed decisions and adjustments on the
fly. ChatGPT can offer real-time feedback, helping
to interpret data as it is collected and suggesting
immediate actions to optimise the research process.

Phase 4: Reflecting

Reflection is the final stage in the action research
cycle, where researchers critically evaluate the
outcomes of their interventions and the overall
process towards professional growth (Leitch &
Day, 2000). This phase involves synthesising
findings, revisiting research questions, and
considering how the insights gained will inform
future cycles. In the reflection phase, the role of Al
as a critical friend becomes even more pronounced.
Tools like Consensus and Claude Al can help
researchers engage in deep reflection by analysing
the results and drawing meaningful conclusions.
Consensus can synthesise feedback and compare
the research findings against existing knowledge,
while Claude Al can assist in generating reports and
visualisations that highlight key insights. In
addition, ChatGPT can facilitate collaborative
reflection sessions, enabling researchers to discuss
their findings and plan for future cycles of action
research.

For example, a study by Lewis and Hayhoe
(2024) highlights the potential of large language
models (LLMs) such as ChatGPT in improving
reflective practices among healthcare professionals.
In one of the cases in this study, ChatGPT
supported a general practitioner (GP) trainee using
the Gibbs Reflective Cycle by generating thought-
provoking questions which suited to their case
vignette. These questions prompted the trainee to
explore the dynamics of patient expectations, own
emotional responses, and strategies for balancing
patient satisfaction with clinical best practices. Such
Al-driven prompts can help researchers reflect on
the emotional, ethical, and contextual dimensions
of their interventions which finally enhance the
depth of their reflective practice (Matli, 2024).

Conclusion

While AI holds great potential as a digital critical
friend in action research, it is essential to recognise
the importance of ‘humans in the loop.” Al should
augment and enhance the work of human
researchers rather than replace them entirely. By
collaborating with Al systems, teachers can
increase the strengths of both human and Al to
improve teaching practices and student outcomes
through more effective and reflective action
research processes. However, several challenges
must be addressed to ensure that this collaboration
is effective and beneficial.

One  significant  challenge is  the
trustworthiness of Al systems. Many teachers and
stakeholders’ express scepticism about the
reliability and efficacy of Al technologies in
educational contexts. Concerns about data privacy,
algorithmic bias, and the potential for misuse of Al
can hinder the acceptance and implementation of
these systems (Rodrigues., 2020). Teachers need to
trust that Al tools will provide accurate feedback
and insights without compromising student data or
reinforcing existing biases. Building this trust
requires transparency in how Al systems operate
and the data they use, as well as ongoing dialogue
among teachers, students, and Al developers to
address these concerns (Baker & Hawn, 2022).
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Another challenge is the need for appropriate
training and support for teachers. Many teachers
lack formal training in Al technologies and may feel
overwhelmed by the prospect of integrating these
tools into their practice. Without adequate
professional development, teachers may struggle to
utilise Al effectively as a critical friend in their
action research processes (Zawacki-Richter ¢f al.,
2019). It is crucial to provide teachers with the
necessary skills and knowledge to navigate Al tools,
interpret data, and incorporate Al insights into
their reflective practices. In addition, the ethical
implications of Al in education must be carefully
considered. The deployment of Al systems raises
questions about equity and fairness, particularly
regarding access to technology and the potential for
reinforcing systemic inequalities (Al-Mahmood,
2020). Ensuring that all students benefit from Al-
enhanced learning experiences requires a
commitment to equitable access and the
development of Al applications that are sensitive
to diverse student needs.

Moreover, the complexity of human-Al
collaboration presents another challenge. While AL
can analyse data and provide insights, it lacks the
emotional intelligence and contextual
understanding that human critical friends bring to
the table. Teachers must remain actively engaged in
the action research process, interpreting Al-
generated data within the broader context of their
teaching and learning environments (Liu e/ al.,
2022). This necessitates a balanced approach where
Al serves as a supportive tool rather than a
replacement for human judgment and interaction.
Finally, there is a need for ongoing research and
evaluation of Al applications in education. As Al
technologies continue to evolve, it is essential to
assess their impact on teaching practices and
student outcomes systematically. Research should
focus on identifying best practices for integrating
Al into action research, understanding the long-
term effects of Al on educational equity, and
exploring how Al can be designed to support
rather than supplant human teachers (Baker, 2016).
In conclusion, while Al has the potential to act as
a valuable digital critical friend in action research,
addressing the challenges of trust, training, ethics,
collaboration, and ongoing evaluation is essential.
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By recognising and overcoming these challenges,
teachers can harness the strengths of both human
and Al, leading to more effective and reflective
action research processes that ultimately enhance
teaching and learning outcomes.
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