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Is reflective writing a valid summative assessment in the era of GenAl?
A scoping review

Emma Furzer (® and Philip M. Newton

Swansea University, Swansea, UK

ABSTRACT

Introduction: Reflective practice is central to medical education at all levels and is com-
monly assessed using asynchronous written reflections. The emergence of new generative
artificial intelligence tools such as ChatGPT has led to concern that they may be used to
generate written reflections and so to bypass the reflective process, potentially undermining
the value of written reflections as a summative assessment. This scoping review asked
whether written reflections remain a valid summative assessment in the age of GenAl by
identifying papers which examined the ability of GenAl to write reflectively, the detection of
such writing, and the use of GenAl for reflection by health professionals.

Methods: A scoping review was conducted in accordance with PRISMA-ScR guidelines using.
Medline, CINAHL, Education Research Complete and Google Scholar. Data were charted and
the descriptive content thematically analysed.

Results: Eighteen publications were included. We find that free GenAl chatbots such as
ChatGPT can write reflections to a high academic standard, and these are difficult to detect
either by humans or software. We also find that health professionals and students are using
GenAl for this purpose, but also that GenAl might be used to support and enhance the
reflective process through scaffolding, acting as a conversational partner and assisting in the
redesigning of assessments.

Discussion: The findings suggest that asynchronous written reflection is vulnerable as a
summative assessment in the presence of GenAl. Future research should seek to answer the
question as to how the validity of reflective writing as a summative assessment can be
maintained in a world where GenAl use continues to grow.
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Introduction . .
Practice points

Reflection can be defined as ‘the process whereby e GenAl chatbots can produce high-quality
an individual thinks analytically about anything relat- reflective Wr|t|ng that can evade human

ing to their professional practice with the intention
of gaining insight and using the lessons learned to
maintain good practice or make improvements
where possible’ [1]. Sandars [2] suggests three main
aims to reflection ‘reflection for learning’,
‘reflection to develop a therapeutic relationship’ and
‘reflection to develop professional practice’. These
can enable practitioners and students to identify
learning needs, support professional growth and
improve practice through increased self-awareness,
as well as highlighting opportunities to enhance
quality of patient care and safety within organisa-
tions [3]. Professional bodies advocate that ‘reflection
should be part of a doctor's everyday practice’ [1],
and it is required as part of doctors’ training and
revalidation in education systems all over the
world [4].

and automated detection.

e Health professions students and clinicians
are using GenAl to generate reflections.

e GenAl may support reflective practice
through scaffolding and conversational
guidance.

e The validity of asynchronous reflective writ-
ing as a summative assessment is increas-
ingly uncertain.

e In-person assessment may offer a more
valid alternative.

Achievement of these aims is often assessed
through asynchronous written reflections [5,6]. Charon
[7]1 suggests that writing reflectively about patients

allows for deeper understanding and self-reflection
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compared to other methods, whilst Shapiro, Kasman
[8] comments that the act of writing allows learners to
consider a broader perspective. In addition, the act of
writing reflection may lead to new ideas and insight
about an event and allow for reconsideration of the
facts [9].

ChatGPT (Chat Generative Pre-Trained
Transformer) [10] is estimated to have 700 million
weekly users since release in November 2022 [11].
Similar chatbots have been released since, including
Microsoft’s Copilot [12] and Google’s Gemini [13].
These chatbots are powered by large language mod-
els (LLMs) which are Al systems trained on extensive
amounts of data that can produce responses mimick-
ing human language [14], hence the term ‘generative’
artificial intelligence (GenAl). The LLM which powers
ChatGPT has been updated multiple times since its
release [11], owing to significant improvements in the
technology [15]. Through a simple interface, users
can provide chatbots with a question or set of
instructions, known as a ‘prompt’ [16], and the chat-
bot will generate a response. ‘Prompt engineering’
refers to the ways in which LLMs are instructed by
prompts, and the interactions with, and output of the
chatbots is dependent on the initial and subsequent
prompts [16].

GenAl has shown great potential within medical
education, from performing well on the UK Medical
Licensing Assessment [17], to acting as a virtual
patient for consultations [18]. However, use of this
technology within education raises concerns around
academic integrity [19]. Surveys examining ChatGPT
use amongst medical and pharmacy students in the
United States found that 48.9% [20] and 30.2% [21]
had used ChatGPT for academic purposes respectively.

A review of GenAl policies in higher education
assessment found that originality of students’ work
is viewed in relation to academic misconduct, and a
spectrum exists ranging from complete prohibition
to conditional permitted use [22]. Given the poten-
tial for GenAl to write reflectively, and the variation
that exists in academic policy across institutions, this
scoping review aims to answer the question as to
whether reflective writing is a valid summative
assessment in the era of GenAl. We do this by identi-
fying papers which ask the following:

e s reflective writing a valid summative assessment
in the age of GenAl?

e Can GenAl write reflectively?

e What properties do GenAl-written
have?

e Can GenAl-written reflections be differentiated
from those written by humans?

e Can GenAl be incorporated into the process of
reflective writing for summative assessment?

reflections

Methods

A scoping review was used to address the research
question. A scoping review is designed to identify
the current evidence base, clarify important con-
cepts, ascertain key characteristics, and determine
knowledge gaps, particularly in emergent concepts
[23]. We use the framework originally defined by
Arksey and O'malley [24], and further developed by
Levac, Colquhoun [25]. The PRISMA-ScR [26] stand-
ards were followed, with references to updated infor-
mation [27,28]. The five stages defined by Arksey
and O'malley [24] are:

Stage 1: identifying the research question

Stage 2: identifying relevant studies

Stage 3: study selection

Stage 4: charting the data

Stage 5: collating, summarising and reporting the results.

Identifying the research question

The over-arching research question for this scoping
review was: ‘Is reflective writing a valid summative
assessment in the era of generative Al?. There are
many related research questions which can influence
the answer to this over-arching question and so we
identified papers which tested the following:

e (Can GenAl generate reflective writing?

e Is it possible to detect reflective writing if it has
been produced using ChatGPT, either by using
detection software or human-based detection?

e Are health professionals or students using GenAl
for reflective writing assessments?

e Can GenAl be used to support the reflective process?

The ‘Population, Concept, Context’ framework [27]
was used to help guide the search strategy and
inclusion criteria as follows:

Inclusion criteria

e Population - learners or educators in health pro-
fessions education (e.g. medical, nursing, phar-
macy, dentistry, allied health professionals)

e Concept - use of GenAl chatbots, studies explor-
ing the role of GenAl in producing or supporting
reflective writing/practice including surveys of
health professionals using it for this purpose

e Context - health professions education (under-
graduate or postgraduate including continuous
professional development) worldwide, any form
of reflective writing/practice as either formative
or summative exercises

e English language only

e 2022-present
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources

[ Identification of lies via datab and regi } [ Identification of studies via other methods ]
—
Records identified from:
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o MEDLINE (n = 57) Records removed before References of included
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Not reflective writing/practice
(n=8)
v
3
= Studies included in review
S (n=18)
c

Figure 1. PRISMA flow diagram.

Exclusion criteria were the inverse of the inclusion
criteria, and studies utilising tailored Al-tools were
excluded.

Medline, CINAHL, Education Research Complete
electronic databases and Google Scholar were
searched in July 2025 using the following terms:

Database search terms

e ‘Generative artificial intelligence’ OR ‘generative
Al' OR genAl OR ‘artificial intelligence’ OR ‘large
language model’ OR ‘large language models’ OR
LLM OR ChatGPT OR GPT-4 OR copilot OR claude
OR gemini) AND (Reflect® N1 (writing OR write
OR essays OR essay OR log OR practice OR self)’

Google Scholar search terms
e ‘Generative Al' AND ‘reflective practice’ AND

‘medical students’ OR ‘health professions’

The reference lists of all included articles were
hand-searched, and forward citation chasing was
conducted, whereby reviewing papers that had sub-
sequently cited the key articles, to identify publica-
tions not included in the initial search. This process
was conducted between 16th July 2025 and 12th
August 2025. Studies were included if they were
published in 2022 or later.

Study selection

Titles and abstracts were screened against eligibility
criteria. If it was unclear whether a study fulfilled the

criteria then the full text was reviewed. PRISMA flow
diagram is shown in Figure 1. The aim of a scoping
review (compared to a full systematic review) is, as
originally stated by Arksey and O’Malley, to under-
take an analysis to guide a narrative account of the
literature. They go on to state that ‘emphasis is not
placed on the ‘weight of evidence’ nor on evaluating
the quality of evidence’. Thus, we did not limit our
study selection based on quality metrics such as
sampling method, blinding etc. We included all pub-
lications that met the inclusion criteria, and then
considered the quality of the evidence as part of our
analysis and discussion.

Charting the data

The following were extracted from each paper:
author, year of publication, country, journal (includ-
ing whether it was a predatory journal), type of pub-
lication (journal article, conference paper), title,
health-professions speciality (e.g. medical students,
pharmacists, dentists etc), study aims, study design
(e.g. cross-sectional, systematic review, commentary
etc), sampling methods (if applicable), piloting of
surveys (if applicable), ethical approval (if applicable),
type of GenAl (e.g. ChatGPT, Copilot, Gemini etc)
and version used (if specified), date of data collec-
tion (if applicable), response rate (if applicable), sam-
ple size (if applicable), applications of GenAl (e.g. as
a conversational partner, to write reflections etc),
main findings, limitations of GenAl, limitations of the
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study, conclusions and future directions. Data chart-
ing was done independently by one author (EF) with
any uncertainty resolved through discussion with the
second (PMN).

Quality appraisal was undertaken through critical
reading of the studies by both authors. Given the nov-
elty of the question and the broad range of methodol-
ogies considered, there were no obvious established
quality appraisal tools that could be used. Quality fea-
tures are noted within the results section where they
affect the interpretation of the findings.

Collating, summarising and reporting the results

A thematic analysis was conducted to identify common
themes within the studies, using the six-step method
of Braun and Clarke [29]. One author (EF) made exten-
sive notes about each of the included studies in discus-
sion with the second author (PMN). These notes were
on topics relating to the research questions and were
used to develop provisional themes.

The notes were then used to undertake an
adjunct thematic analysis using ChatGPT running
GPT-5, based on prior studies which have identified
effective prompting for this purpose, and which
have demonstrated that ChatGPT is effective for this
task [30-32]. ChatGPT-5 Plus in ‘thinking’ mode was
used as this ensures that ChatGPT ‘thinks longer for
better answers’ [33]. Analysis was undertaken on 23
August 2025 and the detailed prompting strategy is
in supplementary material S1. In summary, the first
prompt was ‘can you give me a short summary (2
paragraphs) of the contents of the uploaded file
please?, to ensure that ChatGPT was analysing the
document correctly. ChatGPT was then asked to per-
form a thematic analysis in accordance with Braun
and Clarke’s methodology [29]. This was done using
three variations of prompts in three separate chats
to see how this would affect ChatGPT’s output, and
whether any new themes emerged. The middle sec-
tion of each prompt varied, but the beginning and
end of the prompt remained the same throughout.

The authors compared the provisional themes
generated by EF with those generated by ChatGPT,
which showed remarkable similarity. The provisional
themes were merged with those generated by
ChatGPT to create a final set of themes which were
then discussed and agreed by both authors.

Results

18 publications were included. The PRIMSA flow dia-
gram is shown in Figure 1, and a summary of the
included studies is in Table 1.

Thematic analysis

The final set of themes is in Table 2, with a mapping
to identify which studies were included.

GenAl can write reflections that cannot be mean-
ingfully distinguished from human-authored texts
Multiple studies examined the ability of GenAl to
produce reflective writing. Li, Sha [34] generated
reflections using nine prompting strategies and com-
pared these to reflections written by students prior
to the launch of ChatGPT. Student reflections were
based on students’ feelings of a prior learning
experience, using Driscoll's model [35]. Reflections
generated by Al were slightly shorter, but were
marked higher on an established rubric with an
overall score of 4.3 (out of 6, SD = 0.99) for ChatGPT
reflections compared with 2.9 (out of 6, SD = 1.72)
for human reflections, although the sample was
small (N=45 for each author type) [34]. Neither
human nor tech-based detection systems could reli-
ably distinguish between human and Al generated
reflections, even across a much larger sample
(N=180 per author type) [34]. Similar problems with
detection was reported by Wraith, Carnegy [36],
using Microsoft Co-Pilot but with a very small sam-
ple (N=4 per author type, ratings from 28 educa-
tors). Conversely, Brondani, Alves [37] showed that
three experienced instructors could identify the
author as ChatGPT or human ~85% of the time,
although the sample was very small (N=20 per
author type) and there was no way to guarantee
that the human-authored reflections had not been
generated with the assistance of Al and the quality
of the reflections was not determined. The authors
deliberately used reflections that were ‘generic’ and
written in the third person. All studies appeared to
use unedited outputs from GenAl and neither Li nor
Brondani state the model used, although the date of
the research suggests it was likely GPT-3.5 or GPT-4.
Nabasenja, Chau [38] showed that ChatGPT-40 could
produce reflections on clinical radiography place-
ment experiences. The standard of the reflections
aligned with professional standards in diagnostic
radiography in Australia, although they lacked some
properties as outlined below in section ‘Authenticity
and emotional nuance of Al-generated reflections’. In
all studies it was unclear whether markers were
blinded to the source of the reflective writing when
undertaking their analysis.

Kaliterna, Zuljevi¢ [39] et al. aimed to see whether
ChatGPT and Google’s Bard could produce unstruc-
tured reflective essays on medical students’ experi-
ences, and whether these were distinguishable from
human-written texts. Fifth- and sixth-year medical
students wrote essays reflecting on moral, ethical or
professional dilemmas they encountered during their
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.3 studies. The student-written essays were collected in
iE Sé; _ggr_u% §§ 2023, and keywords extracted from these essays
§ fo E £ %2 %E;% were then used to develop prompts for generating
2|23 éé o ‘f;% ESy’ GenAl reflections. Attempted detection of Al-gener-
S|gz88 § So g“g, %E ated essays was undertaken using ‘Originality.Al’ and

§§ 5 ETERER §§ ‘GPTZero' software. Analysis (N =47 per author type)
= revealed that 34% of student essays were high-
&g . lighted as being either partially or fully written by
i 28 £ § 5 GenAl. A sub-analysis of these essays found that
§ %Z %gég; their linguistic properties were more similar to the
g g% gggg EB GenAl essays than the ‘true’ student ones. The
= §§ -;‘E gg %E authors presume that these students had used
g% £EEERS GenAl in their essays.
- A viewpoint published by Wang [40] contends
¢33 3 é o c that written reflective essays in physician training are
o g % § ‘E g2 § 2o s particularly vulnerable to GenAl due to the ability of
é 25 §E ééé% éé% LLMs to write high-quality responses. They discuss
clz8 g583552 ¢ EEg the inaccuracies of Al-detection software to distin-
<\ ‘—E’ -g% % = GSE = ‘ng; £ guish between human and GenAl-written content,
S33E §'§ REZEER which becomes even more difficult when Al-gener-
C = ated text is altered [41].
2 = In summary, GenAl can generate reflective writing
E%‘ % to a high academic standard, although they may be
cE g qualitatively different to human generated reflec-
% 3 E tions as described in section ‘Authenticity and emo-
%E g tional nuance of Al-generated reflections’. Assessors
% '6'3 cannot reliably distinguish between student-auth-
ored and GenAl-authored reflections.
% Authenticity and emotional nuance of Al-gener-
3 © ated reflections
“; _'g At least two opinion pieces argue that GenAl cannot
% % simulate the lived experience, nuance and complex
- g cognition required for reflective practice (Furey [42],
Lewis and Hayhoe [43]). However when comparing
linguistic properties of ChatGPT and Bard-generated
5 essays to medical student essays, Kaliterna, Zuljevi¢
% [39] et al. found that Al-generated essays contained
g . significantly more ‘affect’ related words, particularly
S relating to positive emotion. Bard’s text scored sig-
;3 nificantly higher on the ‘social processes’ variable
and was more human-like. In comparison, ChatGPT’s
g essays seemed more authentic due to the signifi-
k= § cantly higher use of more complex words and ana-
%‘mi ,—:U lytical thinking. Student-written essays contained
3 £ significantly more words-per-sentence and used
7 i more cognitive language.
S However, Nabasenja, Chau [38] found that reflec-
tions created by ChatGPT-40 scored highest for
3 ‘clarity & structure’ but lowest for ‘depth & insightful-
é 5 ness’. Qualitative comments provided by the markers
§ 5 ‘_g U, revealed that the reflections were lacking empathy,
~|E2& £8 not person-centred, superficial and lacking depth,
= g%ég g?c"% nuance and complexity. However, the very small
SlEE88 LIRS sample size, confidence intervals and unblinded
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Table 2. Themes including descriptions and summary of key findings.

Theme Description

Summary of key findings Study numbers

GenAl Can Write Reflections That
Cannot Be Meaningfully
Distinguished from Human-
Authored Texts

Explores the ability of LLMs to
write reflections and whether
humans or computational
classifiers can distinguish
between the reflective writing
from humans vs GenAl

Explores the authenticity of
generative Al-authored
reflections with a focus on their
emotional and linguistic
characteristics

Authenticity and Emotional
Nuance of Al-generated
Reflections

Adoption and Patterns of Use Explores the prevalence and
purpose of generative Al use
amongst health professions

education

Explores ethical concerns around
generative Al use and the
desire for increased guidance

Ethics, Governance and
Responsible Use

Generative Al as a Reflective
Scaffold and Coach

Explores how generative Al can be
used to support reflective
practice

Explores how reflective
assessments can be redesigned
to ensure validity is maintained

Redesigning Reflective
Assessments

GenAl-authored reflections were 10, 12, 14, 15, 16, 17
rated higher than human-

written reflections and could

pass undetected by humans

and software

GenAl-authored reflections tended
to use affective language but
were perceived as lacking
emotional depth when
compared to human-written
reflections

Studies highlighted that health
professionals, students and
faculty have frequently used
GenAl, with a proportion
having used it to write
reflections for their portfolio

Studies highlight risks related to
privacy with regards to patient
confidentiality, as well as
concerns around academic
integrity and transparency of
use amongst students and staff

GenAl can support reflection by
acting as a conversational
partner by offering structured
prompts and encouraging
deeper questioning

Studies outlined ways in which
reflective assessments could be
adapted to either incorporate
GenAl or reduce the risk of use

4,6, 12, 14,15, 16, 17

2,3,6,7,11,18

2,3,4,57,8,10, 11

1,23,456,728913

4,56,7,8,9 10, 11,12, 14,15,
16, 17, 18

nature of the analysis may limit the generalisability
of these findings.

Wraith, Carnegy [36] interviewed markers of
GenAl-authored reflections who reported that GenAl
essays contained perfect spelling and grammar,
whereas student essays contained mistakes, were
poorly constructed and lacking in flow. However, in
‘features of reflection’, student reflections discussed
emotions and identified aims for improvement, com-
pared to GenAl reflections that lacked detail, authen-
ticity and were too articulate.

In summary, GenAl can produce polished reflec-
tions that score highly on emotional criteria, and
there is concern that they are superficial by lacking
the lived experience and depth that is crucial to
reflecting.

Adoption and patterns of use

Warrington and Holm [44] surveyed 211 UK doctors
in 2024 and found more than 50% of doctors had
used Al, with younger doctors and doctors-in-train-
ing more likely to have used it. Strikingly, the most
common use was for writing reflective pieces for
their assessment and continuing professional devel-
opment portfolios, with 37.1% of GenAl users
deploying it for this purpose. Other survey studies
show that both students [45] and faculty Basri, Attar
[46] are using GenAl very frequently, but participants
showed modest levels of agreement when asked
whether GenAl can be used effectively for reflective

practice. These survey studies use convenience sam-
ples with unvalidated instruments and so it is
unclear how representative the results are.

A systematic review by Pham, Karunaratne [47]
assessed the impact of GenAl on health professions
education and mapped this against Laurillard’s
Conversational Framework [48]. They found that 73%
of studies used GenAl to ‘practice’ something, such
as virtual patient consultations, communication skills,
managing medications as well as reflective practice.
Other use cases included writing essays, simplifying
complex information and correcting errors.

Thus, it appears that health professionals and stu-
dents use GenAl, including to generate reflective
writing.

Ethics, governance and responsible use

Concerns around the ethics and governance of
GenAl use was a prominent theme in many studies,
with surveys and commentaries commonly reporting
high levels of concern about patient confidentiality,
data privacy, output accuracy and overreliance on
GenAl (Almazrou, Alanezi [45], Basri, Attar [46],
Pham, Karunaratne [47], Warrington and Holm [44]).
Authors called for professional bodies to issue guid-
ance around GenAl use, particularly around these
ethical issues. For example, the ‘Al Assessment Scale’
which details how GenAl can be used in assessment
and appears to reduce misconduct (Furze et al. 2024
as cited in Wang [40]). However, doctors who
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reported greater knowledge of Al were less support-
ive of Al regulation (Warrington and Holm [44]).

Khojasteh, Kafipour [49] advocates ‘ethical and
responsible Al integration’, where students should
be taught how to critique GenAl’s output and should
use it to supplement, and not substitute, their own
learning. Concerns regarding biases are also echoed,
as these may be unintentionally perpetuated by
GenAl algorithms based off their training data [49].

Honesty around using GenAl is important not
only for students, but for educators too. Samuel, Soh
[50] used ChatGPT to redesign reflective practice
assessments. They discuss the importance of being
transparent with learners when GenAl has been used
to design their assessments, thus facilitating discus-
sions about ethical use.

Generative Al as a reflective scaffold and coach
The use of GenAl to support reflection through pro-
viding tailored support or acting as a coach was a
theme present in over half of the studies included
[42,43,45-47,49-53], although evidence to support
this role was limited. Both Alexander, Johnson [51]
and Furey [42] used case study approaches, for
example using Socratic prompting, tailored to spe-
cific clinical experiences and expertise level. They
also suggest some potential benefits such as instant
feedback, and allowing the learner to focus on the
process, rather than the grade.

Some studies provided empirical evidence to sup-
port these ideas [43,47,49,50,52,53]. Lewis and
Hayhoe [43] presented three different case studies to
show how ChatGPT can ‘formulate insightful and
challenging questions’ for different levels of experi-
ence within GP. Using voice input technology, case
vignettes (based on real patient encounters) were
narrated into ChatGPT-4, aimed at different levels of
professional experience. One vignette asked ChatGPT
to guide the user through Gibbs Reflective Cycle [54]
and to encourage deeper reflection by asking two
probing questions. Another was designed for a more
experienced practitioner reflecting on a difficult case
and asks ChatGPT to integrate Brian and Eno's
‘Oblique Strategies’ (prompts to inspire creative
thinking amongst artists). This approach generated
unexpected questions which prompted reflection
from new perspectives. Another vignette used
ChatGPT's real time voice abilities, where the GP dic-
tated their experience into ChatGPT, employing an
interactive conversational approach. The authors rec-
ommended that GenAl could guide individuals
towards more personal, authentic reflection by
encouraging deeper introspection. However, there is
no data comparing this approach to traditional
reflective methods or exploring whether using GenAl

for reflection would be considered acceptable by
practitioners or assessors.

Pham, Karunaratne [47]'s systematic review exam-
ined the impact of GenAl on health professions edu-
cation (HPE). Studies were included if they
specifically mentioned how HPE students engaged
with GenAl, and quality was assessed using the
Medical  Education  Research  Study  Quality
Instrument. 73% of studies described how GenAl
could be used for ‘practice’, which was defined as
‘actions that were repeated and accompanied with
feedback cycles’. Within this domain, six studies
noted students using GenAl for reflective practice.
However, no further detail is provided as to how
GenAl was used for reflection within those studies,
and the authors do not define reflective practice.
The cited studies do not all appear to relate to
reflective practice as described here, and those that
do are included here.

Studies by Stratton-Maher [52] and Huang, Lin
[53] reviewed how students could use ChatGPT to
help write their reflections. Stratton-Maher [52]
reviewed the impact of integrating ChatGPT into
portfolio assessment for the ‘literacy and communi-
cation for healthcare’ course within a Nursing pro-
gram. Students were instructed how to effectively
use ChatGPT within their assessment and were able
to use it to structure their language and generate
reflections for their portfolios. Stratton-Maher [52]
suggests that this approach could transform port-
folios into interactive platforms to facilitate personal-
ised learning, although the quality of the reflections
was unclear. Similarly, Huang, Lin [53] evaluated
ChatGPT as a tool to support reflective practice at
the end of a course on community health nursing.
Students used ChatGPT to guide them through six
reflective stages to create accounts based on their
caregiving experiences before completing a self-
reflection questionnaire about Al-assisted reflection.
Both Stratton-Maher [52] and Huang, Lin [53] high-
lighted the ability of ChatGPT to provide instant
feedback and personalised writing assistance. Huang,
Lin [53] also described how ChatGPT asked reflective
questions and generated summaries, with students
reporting good engagement, although there was no
control group, no pre-post comparison and again
the quality of the reflections was unclear.

Khojasteh, Kafipour [49] and Samuel, Soh [50] sug-
gest that GenAl can scaffold reflection and improve
the quality of students’ work through improving
structure and self-assessment. Khojasteh, Kafipour
[49] asked medical students to write short essays on
various topics. Students then prompted GenAl to
‘review and revise’ their essay, suggesting and justi-
fying improvements to coherence, punctuation,
grammar and vocabulary. Medical students then



wrote reflections about their experiences of using
GenAl. These essays underwent thematic analysis,
which was then discussed in expert focus groups as
part of the toolkit creation process. A comparative
evaluation was conducted of student’s self-assess-
ment scores related to the GenAl feedback both
with and without the Al self-assessment toolkit. The
results showed that the toolkit demonstrated high
reliability, face and content validity. Use of the tool-
kit supported the reflective process by improving
students’ ability to critically assess their own writing,
set achievable goals and utilise feedback more
effectively. Feedback was also aligned with teacher
feedback, allowing for more accurate self-assess-
ment. Samuel, Soh [50] showed how GenAl can scaf-
fold reflection by using ChatGPT-40 to redesign
reflective practice assessments in graduate-level
health professions education courses. Using ChatGPT
to redesign the reflective assignment provided more
detail and scaffolding for students than previous ver-
sions, as noted by the course instructor. Student
assignments produced before and after the assess-
ment redesign were assessed by two independent
faculty members that were blinded to the study and
revealed that the quality of the students’ work had
improved, although outcomes were not quantified
and sample size not reported.

Redesigning reflective assessments

Many studies advocated changing the way in which
the reflection is assessed
[34,36-40,42-44,47,49,50,52,55], while allowing learn-
ers to use (or not) GenAl during the reflective pro-
cess. For example Warrington and Holm [44] suggest
it could be acceptable for GenAl to write reflections
that doctors then reflect upon, as long as this is
acknowledged, and the clinicians discuss their reflec-
tions with colleagues [The Schwartz Centre. Schwartz
rounds, as cited in 44]. A similar argument is made
by both Wang [40] and Wraith, Carnegy [36] who
suggest that the traditional reflective essay could be
replaced with discussion-based activities, acknowl-
edging that GenAl can be a helpful tool for those
who find writing reflections difficult. This means of
assessment would also have the added benefit of
removing the expectation on faculty members to
identify GenAl authored reflections and instead focus
more on appraising the quality of the reflections.
Similar conclusions were reached by Nabasenja,
Chau [38], who suggest that students could engage
in the reflective process by editing reflections written
by GenAl, or by analysing human versus GenAl-writ-
ten reflections. Brondani, Alves [37] also propose a
human-GenAl collaborative approach, suggesting
that GenAl could be used as a ‘springboard’ when
beginning an assignment. The authors suggest that
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students could prompt GenAl to write the initial
reflection, before editing and personalising its output
to add their own perspectives. However, it was
unclear how these human-GenAl collaborative reflec-
tions could be meaningfully assessed.

Li, Sha [34] and Kaliterna, Zuljevié [39] both advo-
cate the refining of detection software, based in part
on their findings that the linguistic properties of
GenAl reflections are different, and thus novel detec-
tors could be trained on these findings. Kaliterna,
Zuljevi¢ [39] advocate for the return of hand-written
essays as a credible alternative, to ensure students
engage with the reflective process.

Many studies build on the earlier content about
using GenAl as a scaffold or reflective coach, provid-
ing recommendations for how this could be devel-
oped into the assessment of reflection. For example
Furey [42] advocated for research into profession-
specific models that integrate aspects of clinical
work such as language, professional standards and
ethical subtlety, while Kawakami, Nomura [55] sug-
gest using GenAl for more creative purposes such as
creating images. However further work is needed to
understand how these novel assessments could be
assessed.

Khojasteh, Kafipour [49], writing about assign-
ments generally, suggest that educators could use
GenAl feedback to supplement human feedback,
where GenAl could highlight technical issues such as
grammar, allowing human markers to focus on con-
tent. Students could use GenAl tools in their assign-
ments before reflecting on its output, to encourage
critical thinking and reduce the risk of over-reliance.
Lewis and Hayhoe [43] make similar suggestions,
based on a view that integration of GenAl within
medical practice is inevitable, and that we should
exploit its potential as opposed to seeing it as a
threat. Samuel, Soh [50] also argued for GenAl as a
supplemental marker to save faculty workload and
allow human markers to concentrate on content.
They identify some practical steps for doing this, but
more rigorous testing is needed, with control groups
and quantitative outcomes. Similarly Stratton-Maher
[52] state that incorporating ChatGPT into portfolio
assessments ‘significantly impacted student learning’
and deepened students ‘understanding of nursing
concepts’, but don’t give further details or objective
outcomes as to how GenAl did this.

Discussion

Reviewed studies showed that GenAl is able to gen-
erate high quality reflective writing that is difficult to
meaningfully distinguish from human-authored
reflective writing [34,36-40]. Clinicians and students
are using GenAl for reflective writing. Thus, it is
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difficult to justify the continued use of asynchronous
written reflections as a summative assessment.
Studies also suggested how the situation might be
addressed, in the context of the literature, such as
refining detection software [34]. However, the rapid
evolution of the technology means that this seems
unlikely to be effective and the idea seems to have
fallen from favour. Hand-writing essays [39] may also
not be a viable solution since students could still use
GenAl where they hand-write their essays.

Rather than try and ban, or detect GenAl use in
written reflections, many studies advocated for
embracing GenAl, bring it into the process and
assessment of reflection [36-38,42-44,49-53,55].
However, the evidence that GenAl is effective was
limited, based mostly on expert opinion and qualita-
tive case studies. Rigorously designed experimental
studies testing the efficacy and safety of GenAl as a
reflective partner would give educators more confi-
dence (or not) in this approach. Many studies articu-
late both policy and ethical concerns that can
impact this approach, and the conflict between
these embracing GenAl and these ethical issues was
not really addressed in any meaningful detail.

To address this conflict, authors call for clear guid-
ance about the use of GenAl within assessments and
portfolios, but, at the time of writing, it is far from
clear what that guidance might look like. For
example the International Association for Health
Professions Education published a guide about Al,
aiming to highlight how educators can embrace its
potential in health professions education assessment
[56]. They acknowledge that the ‘take-home essay’ is
particularly vulnerable to Al input but suggest that
banning or minimising the use of GenAl does not
equip learners with the skills needed to navigate the
real world and risks losing sight of some of the key
benefits that Al can have. Instead, Masters, MacNeil
[56] argue that we should embrace Al and consider
other methods of assessing learning. One example is
to see the written essay as one component of the
assessment process, rather than the only means of
assessment. Learners could utilise Al to create text,
images and audio to meet their assignment brief.
However, whether this is feasible with regards to
reflective assessments remains to be seen.

A study by Neshaei, Mejia-Domenzain [57]
showed how GenAl (GPT-40 and a fine-tuned BERT
model) can be used to support reflection. They built
an Al-enabled reflective writing assistant called
‘Reflectium’, a web-based application which guided
health and welfare learners through Gibbs Reflective
Cycle, allowed for practice and gave sentence-by-
sentence feedback. They concluded that using cus-
tomised GenAl tools can support learning through
development of metacognitive skills, and assist

learners to write more structured, reflective texts.
Whilst this is only one study, there is potential for
scalability and utility in health professions education
across the board, and future research could explore
these customised tools unlike the freely available
ones reviewed here.

Another approach might be to adapt the way in
which reflection is assessed. As suggested by some
of the articles within this review, one answer could
be to introduce assessed discussions, either with a
supervisor or in a group setting. Discussion could
prompt learners to reflect more deeply on their
experiences through thinking aloud. Even if the
learner uses GenAl to create their reflection, discus-
sing this with another would require them to reflect
on GenAl's output. However, this approach could be
resource-intensive.

Limitations

There are multiple limitations to the review, and our
conclusions. Perhaps most striking is that multiple
studies did not specify the version of ChatGPT used,
or the date in which it was used. This is particularly
important as the LLMs powering ChatGPT now are
more sophisticated than those used prior [11,15].
Most studies also used modest samples, and it was
unclear whether markers were blinded when grading
assignments. Sampling bias through convenience
sampling may have affected results, and social desir-
ability bias was often not acknowledged. Small sam-
ple sizes may affect generalisability of findings. Lack
of comparison with control groups limits the ability
to infer causal relationships and control for con-
founding variables. We also included expert opinion
commentary-type articles which did not have empir-
ical data but given the speed and scale with which
GenAl is developing, and the slow pace of peer
review making primary research out of date quite
quickly, the authors considered it important to
include expert opinion. A set of protocols for educa-
tional benchmarking would greatly aid the field [58].

Conclusion

It appears difficult to justify asynchronous reflective
writing as a valid summative assessment. GenAl
chatbots such as ChatGPT can write reflections to a
high academic standard that can evade detection by
humans and software, and it is being used for this
purpose by health professions students and clini-
cians. This undermines any learning that comes from
reflection, and the means that learning cannot be
certified in any reliable or valid way using written
reflection. In-person assessment of reflective writing
might be a viable alternative in the short term, while



future research could robustly test whether GenAl
can meaningfully support the reflective process
while protecting learning and respecting ethical and
privacy concerns.
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