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Abstract: Reflection is an indispensable skill, enabling students to evaluate
their learning journeys and foster professional development critically.
While the significance of reflection has gained increasing acknowledgment
in higher education, persistent challenges remain in its integration into ac-
ademic curricula and in the establishment of practical assessment. This
systematic review synthesized findings from 88 articles to critically exam-
ine the integration of reflective writing in academic curricula, explore
dominant research themes, and analyze methodologies for its evaluation.
Reflective writing is most frequently incorporated into a single semester-
long theoretical course using reflective writing assignments, with a signif-
icant concentration in health professions education. The literature's nine
sub-themes were categorized into three principal research domains: As-

sessment of Reflective Writing, Reflective Writing as an Assessment Tool,
and Factors Influencing Reflective Writing. Methodologically, content
analysis remains prevalent, but the application of machine learning and
natural language processing for assessment constitutes an ongoing trend.
The findings provide a comprehensive overview of current reflective writ-
ing practices and assessment frontiers, offering crucial implications for
curriculum development and future research trajectories.

Keywords: Reflective writings; higher education; assessment; systematic
review

1. Introduction

In higher education, transforming theoretical insights into practical knowledge represents a foundational challenge
(Yorke, 2003). This obstacle is further compounded in today’s rapidly evolving digital and globalized educational land-
scape, where students are pressed to acquire knowledge quickly and apply it adeptly to solve intricate problems (Nufiez-
Canal et al., 2022). Reflection has proven to be an instrumental solution in addressing these multifaceted issues. For
example, it guides students in identifying and grappling with their learning strengths and weaknesses, bridging theoretical
comprehension and practical application (Korthagen et al., 2001; Rogers, 2001). Reflection has gained prominence over
the past few decades, primarily through reflective writing, a well-researched and widely practiced technique (Christof et
al., 2018). It has become an essential paradigm for nurturing personal and professional development across various higher
education disciplines (Ryan and Ryan, 2013; Van Beveren et al., 2018). For instance, whether in health professions edu-
cation (Jung and Wise, 2020), computer science (Alrashidi et al., 2020), arts education (Kovanovi¢ et al., 2018), or teacher
education (Alsina et al., 2019; Azimi et al., 2019; Poldner et al., 2014), reflective writing has been recognized as a versatile
tool, paving the way toward enhanced learning and professional development.

In recent studies, several systematic reviews reveal reflecitve writing complex and multifaceted roles across various
disciplines, particularly in health professions education. For example, researchers have systematically examined reflective
writing to determine its impact on future healthcare professionals, discovering significant enhancements in key areas such
as empathy (Chen and Forbes, 2014), critical thinking and learning (Woldt and Nenad, 2021), communication skills
(Franco et al., 2022), and transformative learning (Mitchell et al., 2021). These cumulative insights underscore the vital
role that reflective writing plays in fostering a wide range of abilities in students. In addition to these findings, a systematic
review by Mann et al. (2009) delved into the inherent challenges and intricacies of defining and assessing reflective
practice. The authors have elucidated the inconsistencies present across various studies and contexts, thereby accentuating
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the need for standardization and more rigorous investigation. This appeal for coherence not only emphasizes the complex
nature of reflective practice but also underscores the pressing need for a unified, standardized approach to both research
and application. Moreover, the scope of systematic reviews has extended into other disciplines, such as the social and
behavioral sciences, probing reflection’s intricate purposes within higher education (Van Beveren et al., 2018). This study
conducted 42 related works and categorized the aims of reflection into three dimensions: personal, interpersonal, and
social structure. This nuanced analysis shed light on the varied and sometimes conflicting educational purposes assigned
to reflection, adding another layer of complexity to our understanding of reflective practices. While these systematic
reviews offer valuable insights into reflective writing across various disciplinary areas, it is essential to recognize that
they focus primarily on specific fields or characteristics within those disciplines. This concentration on particular areas
underscores the need for a more comprehensive and cross-disciplinary exploration to grasp the multifaceted nature of
reflective practice fully.

Reflective writing has gained widespread acceptance in higher education, yet its implementation is marked by vary-
ing approaches, research topics, and assessments across different fields. This inconsistency creates challenges and leads
to potential duplication of resources and research efforts, which may undermine the overall efficiency and effectiveness
of this educational tool. By synthesizing and learning from diverse practices across disciplines, we can forge a more
unified and robust approach that leverages the strengths of each field. Building on these considerations, we have chosen
to explore a specific review of approaches, research topics, and assessments within the empirical literature on reflective
writing in higher education. The following research questions will guide this review:

RQ 1: How are reflective writings integrated into higher education curricula?

RQ 2: What research trends have been observed in the papers over the past ten years?

RQ 3: What assessment methods for reflective writing have been employed within higher education?

2. Method

Marine storage is mainly based on the solubility of CO, in water, which is injected into the deep sea to dissolve it, or
used to react with seawater to form carbonates (Sun et al., 2023). This systematic review aims to understand how reflective
writing is used in higher education by investigating where and how reflective writing has been utilized (approaches), what
research papers’ topics are (research trends), and how reflective writing has been evaluated (assessments). In conducting
this review, we adhered to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020
guidelines outlined by Page et al. (2021).

2.1 Search strategy

The preliminary stage of this review encompassed a comprehensive search in three databases, namely Web of Science
(https://www.webofscience.com/), Scopus (https://www.scopus.com/), and Science Direct (https://www.sciencedi-
rect.com/). Utilizing the following search syntax within titles, keywords, and abstracts facilitated the literature exploration:
(“reflective writing” OR “reflective practice” OR “written reflection”) AND (“assessment” OR “evaluation” OR “analy-
sis”) AND (“student” OR “learner” OR “trainee””) AND (“higher education”).

2.2 Eligibility criteria

Following the search strategy, we retrieved the search results in the bibfile format and imported them into the refer-
ence management software Citavi 6.17. The software automatically removed any duplicate entries prior to a detailed
review. Subsequently, an examination of titles, keywords, and abstracts was conducted by pre-established inclusion and
exclusion criteria. Studies were selected if they met the following inclusion criteria: (1) The studies focused on higher
education students, (2) The studies incorporated form of reflective writing in a learning or teaching context, (3) The
studies carried out empirical research on reflective writing, (4) The studies were primary in nature, (5) The studies were
published in a peer-reviewed journal or renowned international conferences, (6) The studies were published in the English
language, (7) The studies were accessible in full text, (8) The studies were published within the timeframe from January
1, 2010, to July 31, 2023, (9) The studies weren’t short papers (less than 5 pages). In cases of uncertainty concerning a
particular study, a full-text review was undertaken to facilitate informed decision-making. Following the initial selection,
the selected articles’ suitability for inclusion was confirmed through a full-text review. Furthermore, a snowballing strat-
egy has been adopted to enhance this study’s reliability. This involved conducting an additional review of the references
found in the selected papers, leading to the extraction of articles that conform to the inclusion criteria.

2.3 Data extraction and synthesis

In undertaking a qualitative analysis of the full texts, the PRISMA protocols for systematic review reporting and conduct-
ing were employed as guiding principles (Shamseer et al., 2015). Comprehensive scrutiny and extraction of the following
information from the full text were carried out: (1) identifying information of the study such as title, author(s), year of
publication, country of the first author’s affiliation, and the type of publication, (2) approaches to incorporating reflective
writing into curriculum programs (subject disciplines, applications of reflective writing, educational programme, duration
of study, and guiding mechanisms), (3) research topics of the included papers (aims, and thematic focus), and (4) methods
of reflective writing assessment (methodological approaches). Google Sheets was used to synchronize and share the ex-
tracted data, thereby facilitating discussions. Considering the heterogeneity of the included articles, content analysis
(Glaser-Zikuda et al., 2020) was utilized to synthesize the data from the articles. We utilized Python 3.10 as the
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programming language of choice in quantitative and visual analyses. Jupyter Notebook version 6.4.12 served as the de-
velopment environment. Any discrepancies encountered during this process were resolved through deliberation. No
additional analyses were performed after that.

Figure 1 provides a visual representation of the PRISMA flow diagram, detailing the procedure for extracting data.
The process began with retrieving 4501 articles from three distinct databases: Web of Science, which contributed 206
articles; Scopus, which provided 1457 articles; and ScienceDirect, which offered 2838 articles. With the aid of Citavi 6,
288 duplicate articles were identified and subsequently removed. The screening was executed in stages. In the first stage,
3953 articles were ruled out based on the inclusion and exclusion criteria. These criteria were applied to the article titles,
abstracts, and keywords. In the subsequent stage, a detailed review was conducted on 260 articles. Out of these, 188 were
eliminated as they failed to meet the eligibility requirements. In addition to the initial searches, 16 articles were discovered
within the reference lists of the remaining 72 articles, where were found to align with the search criteria. Ultimately, the
analysis was conducted on 88 articles, all satisfying the defined inclusion criteria.

[ Identification of studies via databases ]
g Records identified from:
E= ecores 1 en71 1ec trom. Records removed before screening:
S WoS (n = 206) .
= _ > Duplicate records removed
= Scopus (n = 1457) (n - 288)
Z ScienceDirect (n = 2838)
Studies excluded (n = 3953):
Reason 1: The studies didn’t carry out empirical research on reflective writing (n
Studies screened by title, keyword and =3610).
abs}grac ¢ - &Y | Reason 2: The studies didn’t incorporate some form of reflective writing in a
& (n=4213) learning or teaching context (n = 323).
= Reason 3: The studies weren’t published in the English language (n = 18).
% Reason 4: The studies weren’t published within the timeframe from January 1,
5 2010, to July 31, 2023 (n=2).
2
= Studies excluded (n = 188):
'E Reason 1: The studies didn’t focus on higher education students (n = 4).
g Reason 2: The studies didn’t carry out empirical research on reflective writing (n
@ =84).
Studies screened by Full-Text | Reason 3: The studies didn’t incorporate some form of reflective writing in a
(n=260) learning or teaching context (n = 44).
— Reason 4: The studies were short papers (less than 5 pages) (n = 15).
Reason 5: The studies weren’t published in a peer-reviewed journal or renowned
Studies incl ‘crl 1 - international conferences (n = 4).
1dies m(illl ; 2)111 Leview Reason 6: The studies weren’t accessible in full text (n =37).
E
E < I Backward Snowballing (n = 16)
<
= Final included studies for synthesis
(n=288)
Figure 1 PRISMA flow diagram
3. Results

3.1 Results of metadata

3.1.1 Publications by year

Figure 2 displays the trend in the number of studies published each year focusing on reflective writing. The data
indicates a significant uptick in research in this area, with 2019 being particularly notable for having 17 publications. In
contrast, the years 2010 and 2018 each saw the most minor activity, with only one publication. Notably, the most recent
five-year period, spanning 2019 to 2023, has experienced a greater volume of published articles than the years before it.

3.1.2 Publications count by country

Figure 3 presents the geographic distribution of studies according to the country of the first author’s affiliated insti-
tution. Most of the research originated from North America and Europe, demonstrating a geographic concentration in
these regions. The United States was the most represented country within this concentration, contributing 31 studies to
the pool. Australia followed with 11 studies, and the United Kingdom accounts for seven. This geographic distribution
underscored the prevailing regional focus of research on this subject.

3.1.3 Type of publication
Of the 88 papers analyzed in this review, 74 were disseminated through academic journals, and 14 were conference papers.
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Within the sphere of journal publications, a preponderance was published in medical and health-related journals. Notable
examples included the American Journal of Pharmaceutical Education, Health Professions Education, and Medical
Teacher, each hosting three papers. Academic Medicine, Procedia-Social and Behavioral Sciences, and Reflective Practice
were frequent outlets, each publishing two papers. The presentations were spread across various academic platforms on
the conference front, with the International Conference on Learning Analytics and Knowledge (LAK) emerging as the
most recurrent venue, represented by six papers.
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3.2 Integration of reflective writing in higher education curricula

To address the first research question, an exhaustive review was conducted focusing on multiple variables: the academic
disciplines where reflective writing was employed, the distinct forms this reflective writing took, the educational pro-
grams in which it was incorporated, the duration over which it was implemented, and the availability of guided prompts
or support mechanisms. These multi-faceted factors allowed for a nuanced understanding of the landscape surrounding
the application of reflective writing in educational settings.

3.2.1 Subject disciplines

A systematic review of selected literature was conducted according to the categorization found in Science-Direct
Topics (https://www.sciencedirect.com/topics). The findings reveal a notable distribution across various disciplines. The
category of Medicine and Dentistry contained the highest number of papers, totaling 29. This was followed by the Social
Science category, with 22 studies. A mixed category encompassing different disciplines accounted for ten articles, while
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the categories of Pharmacology, Toxicology, and Pharmaceutical Science contained nine. Other categories included Nurs-
ing and Health Professions with six reviews, Computer Science with four, Psychology with two, Engineering with two,
and Mathematics, Biochemistry, Genetics, and Molecular Biology, each with one review.

3.2.2 Applications of reflective writing

Various forms of reflective writing were utilized in the higher education context. Reflective writing assignments
emerged as the predominant method, appearing in 50 instances. They were closely followed by reflective essays, observed
in 13 cases, and reflective journals, cited in 12 instances. Additional formats encompassed portfolios, reported in seven
instances; blogs, identified in three instances; written logs, documented in one case; and the One-Minute Paper, recorded
in one instance. In one case, the specific form of reflective writing was not disclosed.

3.2.3 Educational pregame

Reflective writing is integrated into an extensive range of courses within higher education. Theoretical courses were
most prevalent, accounting for 47 instances. Next, these were succeeded by internship modules, which make up 23 cases.
Hybrid courses were presented in four instances, combining theoretical and internship components. Other educational
settings where reflective writing was incorporated consist of workshops, cited in five instances; mentoring programs noted
in one case; and study abroad programs observed in two cases. Importantly, six papers failed to provide specific details
concerning this particular aspect.

3.2.4 Duration of study

In our systematic review, we categorized the duration of reflective writing into several distinct groups. Short Term
referred to three months or less and encompassed 15 studies. Medium Term included durations between three and six
months, totaling 25 studies. Long Medium Term consisted of 16 studies between six months and one year. Long Term
pertained to durations exceeding one year; this category was represented in six studies. Additionally, there were 26 studies
where the duration was either not specifically reported or was unclear. The statistical analysis revealed a mean duration
of 8.58 months for reflective writing application, with a maximum of 48 months, a minimum of one day, and a standard
deviation of 10.91 months.

3.2.5 Guiding mechanisms

In reflective writing, prompts were widely recognized as valuable guiding mechanisms. Our systematic review un-
derscored this observation, revealing that 56 studies confirmed the utilization of prompts as an integral part of the guiding
structure. Conversely, in 32 studies, there was no report of using any scaffolding.

3.3 Research trends in the literature over the past decade

We systematically utilized qualitative content analysis to categorize themes from the selected articles to address the
second research question. These main categories are outlined in Table 1. Furthermore, Figure 4 provides heat maps to
show the change in themes and sub-themes depending on the year. Subsequent subsections offer a detailed explanation
of these findings.

3.3.1 Assessment of reflective writing

Development of Automated Assessment Mechanisms. The assessment of reflective writing through automated means
principally utilized computational text analysis software alongside machine learning algorithms. The Linguistic Inquiry
and Word Count (LIWC) software (Pennebaker et al., 2015) emerged as the most frequently applied tool among the range
of computational resources dedicated to this analysis (Liu et al., 2021). Beyond LIWC, several other software solutions
warranted mention for their utility in text analysis. Among these were Academic Writing Analytics (AWA) (Hanlon et al.,
2021), Xerox Incremental Parser (XIP) (Gibson et al., 2017), and T-Lab (Bruno et al., 2021). Each tool brought distinct
advantages to text analysis, thereby enhancing the methodological repertoire available to researchers. Concurrently, ma-
chine learning and deep learning approaches were increasingly leveraged for the automated assessment of reflective
writing. Notably, Chen et al. (2016) employed Latent Dirichlet Allocation (LDA) to identify prevalent themes in reflective
texts. Nehyba and Stefanik (2023) advanced the field by using feedforward neural networks (FFNN) and long-short-term-
memory neural networks (LSTM) for automated classification of varying reflective dimensions in textual data. Addition-
ally, researchers were interested in the potential application of pre-trained language models for such inquiries. Wulff et al.
(2023) provided a pertinent example, employing the BERT model to segment specific components within written reflec-
tion crafted by pre-service physics teachers.

Formulation of Rubric-Based Frameworks. The analysis revealed that several examined studies significantly contrib-
uted to formulating standardized rubrics for assessing reflective writing. For instance, the REFLECT (Reflection
Evaluation for Learners’ Enhanced Competencies Tool) Rubric, conceived by Wald et al. (2012), has garnered widespread
acclaim in health professions. This assessment tool exhibits substantial inter-rater reliability, face validity, feasibility, and
acceptability. It draws upon seminal theories formulated by Schon (1983), Boud et al. (1985), Moon (2013), and Mezirow
(1991), providing a robust theoretical foundation for its application (Wald et al., 2012, p. 48). Similarly, Bell et al. (2011)
developed an optimized standardized scale to assess levels of reflection within the field of social sciences. This scale is
informed by the theoretical framework initially proposed by Kember et al. (1999). Next, in the computer science field,
Alrashidi et al. (2020) have developed the Reflective Writing Framework (RWF). The RWF comprises seven distinct
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metrics, namely descriptive, understandings, feelings, reasoning, perspective, new learning, and future action, along with
three graded levels of reflection: non-reflective, reflective, and critically reflective. These metrics and levels collectively
facilitate a robust manual evaluation of reflective writing.

Validation of Assessment Instruments. Another subset of the surveyed articles provides empirical validation for the
reliability and validity of instruments designed to assess reflective writing. For instance, Ullmann et al. (2019) undertook
a study to validate machine learning methodologies, concluding that automated analyses yielded results that were, on
average, about 10% less accurate than their manual counterparts. Additionally, several other contributions have honed in
on validating the generalizability of existing assessment tools. Lucas et al. (2019) explored the cross-national applicability
of specific scales, thereby assessing their generalizability. Miller-Kuhlmann et al. (2016) conducted a comparative study
to examine the reliability of two distinct assessment instruments rigorously. Further contributing to this academic dis-
course, studies such as those by Alsina et al. (2017), Moniz et al. (2015), and Young et al. (2016) have been instrumental
in validating novel tools explicitly designed for the assessment of reflective writing.

3.3.2 Reflective writing as an assessment tool

Assessment of Professional Identity, Competencies, and Learning Outcomes. Reflective writing serves as an alterna-
tive way to assess student performance. Reflective writing has garnered significant attention as a multifaceted evaluative
tool in educational research and practice. Initially, a body of scholarly work substantiated the utility of reflective writing
as an instrument specifically tailored to explore the subtleties of professional identity (Adams et al., 2020; Findyartini et
al., 2020; Wise et al., 2020). Building upon this foundation, subsequent researchers have expanded its applicability to
assess various other constructs, including but not limited to professional development (Azimi et al., 2019; Braun et al.,
2013), domain-specific knowledge (Dors et al., 2020), awareness (Isaac et al., 2015), and metacognitive processes (Gib-
son et al., 2016; Mayne, 2012). Consequently, reflective writing has evolved into a robust assessment mechanism that
evaluates various cognitive and metacognitive competencies. As such, it remains a burgeoning area of inquiry, drawing
considerable scholarly interest and shaping educational methodologies and practices.

Assessing the Effectiveness of Targeted Interventions. This categorization focusses on the utility of reflective writing
as a methodological instrument for gauging the effectiveness or impact of specific educational and instructional interven-
tions. Although often relegated to the status of a “soft” research method, reflective writing stands out for its capacity to
elucidate the intricate and multidimensional attributes of these interventions, nuances often eclipsed by more conventional
research methodologies. This analytical approach has found applications across diverse contexts, including palliative care
(Roji et al., 2017), simulation-based activities (Burnnett and Akerson, 2019), and patient debriefing sessions (Chua et al.,
2019), to name a few. Corroborating this, Dressler et al.’s 2019 study reveals that reflective writing contributes rich qual-
itative data and actionable insights that can refine existing educational paradigms and practices.

3.3.3 Factors influencing reflective writing

Form Factors. Within the body of existing literature, four studies are particularly noteworthy for investigating the
influence of diverse formats on the depth and quality of reflective writing. Fischer et al.’s 2011 research revealed negli-
gible differences in subject matter and reflective depth when students completed assignments through online blogs or
traditional essays. In juxtaposition, Brown et al.’s 2020 study indicated a general predilection among students for using
social media platforms for collective reflection; however, this did not translate into a discernible variation in the depth of
reflection, irrespective of whether the reflections were disseminated privately or via social platforms. Enriching this in-
tricate discourse, Coleman and Willis’s 2015 research posited that poetry as a reflective writing format granted students
an expanded expressive scope and deepened emotional engagement with patients. Finally, Wright and Lundy's 2012 study
augmented this conversation by suggesting that group blogging could be a conducive medium for promoting reflective
practice.

Instructional Factors. Three research studies are explicitly focused on evaluating the impact of specific instructional
variables on the quality of reflective writing. These variables include graduate attributes defined by Dunne in 2019, the
effectiveness of peer feedback as studied by Demmans Epp et al. in 2019, and the incorporation of scaffolding tools as
investigated by Houston et al. in 2016. Dunne’s study underscores that guiding student reflection through the lens of
graduate attributes and core theoretical tenets led to a noticeable elevation in the quality of their reflective compositions.
On the other hand, Demmans Epp et al.’s 2019 research offered a counter-narrative, asserting that the influence of peer
feedback on the quality of reflective writing did not exhibit significant variation across diverse academic programs. This
challenges the widely-held assumption that peer feedback is a universally efficacious mechanism for enhancing the quality
of reflective writing. Houston et al.’s 2016 study demonstrated that the employment of specially designed scaffolding
tools enhanced the depth of student reflection. There exists a scholarly consensus affirming that prompts serve as effective
catalysts for fostering student reflection, a conclusion that is corroborated by the findings presented in our first research
question.

Contextual Factors. Within the included papers, six articles are specifically dedicated to investigating the impact of
various contextual factors on the quality of reflective writing. Academic achievement emerges as the most frequently
studied variable, constituting the central focus of three articles. Gender is the subject of two articles, while group diversity
is scrutinized in a single study. There is a uniform agreement among these articles indicating a positive correlation between
academic achievement and the quality of reflective writing, thereby implying that higher academic performance is gen-
erally concomitant with more nuanced reflections (Cengiz et al., 2014; Taylor-Haslip, 2010; Tsingos-Lucas and Schneider,
2017). Gender-specific variations in the quality of reflective writing have also been identified, with evidence indicating
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that women tend to employ a broader linguistic range, particularly in utilizing emotion-oriented vocabulary (Cengiz et
al., 2014; Lin et al., 2016). In contradistinction, a single study reports that nationality-based diversity within groups did
not yield a measurable impact on the quality of reflective writing (Ottenberg et al., 2016).

3.4 Assessment methods for reflective writing in higher education

Content analysis, grounded theory, and thematic analysis. Research on reflective writing predominantly adheres to
qualitative content analysis, frequently employing small sample sizes to conduct an in-depth analysis of the writing’s
qualitative attributes, constituent elements, and thematic content. Noteworthy contributions to this study include Cochran
et al. (2013) and Dunne (2019), who concentrated on evaluating the depth of reflection in their respective studies. Simi-
larly, Alt et al. (2022), Bell et al. (2011), and Bowman (2021) contributed by examining the specific components that
constitute reflective writing. Additionally, Pryjmachuk et al. (2019) and Roji et al. (2017) distinguished themselves by
identifying emergent themes within the corpus of reflective writings under consideration. In the investigation of reflective
writing, qualitative analysis is a pivotal tool for unearthing insights into individual variances, cultural determinants, and
underlying psychological processes. Qualitative methodologies are indispensable for eliciting detailed insights into indi-
vidual differences, cultural factors, and complex psychological underpinnings in this context. Nevertheless, it is crucial
to note that the circumscribed scope and particularity of the contexts studied in qualitative research often limit the gener-
alizability of the findings to broader demographic cohorts.

Machine learning. The employment of machine learning techniques to analyze reflective writing has witnessed a
significant surge in recent years, culminating in a corpus of 22 specialized articles that explicitly utilize such computa-
tional methods. The overarching aim of this burgeoning research trend is to facilitate the automation of the assessment
process for reflective writing by deploying machine learning algorithms. A thorough examination of the extant literature
reveals that Random Forest algorithms (Beigman Klebanov et al., 2017; Kovanovié et al., 2018; Liu et al., 2019; Ullmann
etal., 2019), Support Vector Machines (Fan et al., 2017; Liu et al., 2019; Ullmann et al., 2019), and Naive Bayes classifiers
(Poonetal., 2017; Ullmann et al., 2019) emerged as the most efficacious computational methods. Language representation
techniques employed within these models vary, ranging from uni-, bi-, and tri-gram Bag-of-Words techniques (Jung &
Wise, 2020; Kovanovic et al., 2018) to the incorporation of linguistic features extracted from LIWC and AWA (Liu et al.,
2019) as well as part-of-speech tagging (Fan et al., 2017). In a noteworthy deviation from traditional models, Wulff et al.
(2022) employed a BERT pre-training language model adapted for assessing reflective writing and demonstrated its su-
periority in performance metrics. It is imperative to acknowledge that the challenge of achieving a high level of evaluation
accuracy persists in the realm of reflective writing analysis, with reported model accuracy typically fluctuating between
60% and 80% (Cheng, 2017; Kovanovic et al., 2018; Jung and Wise, 2020; Wulff et al., 2021).

Text analysis (e.g. Text mining, NLP). Within the scholarly landscape, a subset of 15 articles explicitly applies com-
putational linguistics to nuanced, reflective writing analysis. These investigations employ an array of methodological
frameworks capable of isolating cognitive, affective, and linguistic variables, thereby capturing the inherent richness and
complexity of reflective texts. The Linguistic Inquiry and Word Count (LIWC) tool emerges as a recurring choice for
research methodology, prominently featuring in investigations by Cui et al. (2019), Savicki and Price (2015, 2021), and
Springer and Yinger (2018). Complementing the utility of the LIWC tool, the Affective Writing Analysis (AWA) tool has
been adopted in scholarly works by Hanlon et al. (2020) and Shum et al. (2016). Beyond these, keyword analysis is
another widely employed methodological approach, evidenced by its utilization in the research undertakings of Chong et
al. (2019) and Ullmann (2017). Linguistic attributes have also been systematically analyzed through Part-of-Speech (POS)
tagging, as exhibited in the works of Gibson et al. (2016) and Chong et al. (2019). Adding another layer of methodological
richness, the study conducted by Wise et al. (2020) explored co-occurrence networks within the scope of reflective writing.
Collectively, these methodological paradigms, anchored in computational linguistics, contribute invaluable perspectives
to the academic discourse, thereby enriching quantitative and qualitative analyses pertinent to the domain of reflective
writing.

4. Discussion

4.1 Integration strategies of reflective writing in higher education curricula

The study’s findings reveal that most of the papers in this review are related to medical education. Given the strong
emphasis on practical training in medical education, reflective writing has been shown to offer multiple benefits. These
include enhancing clinical skills and diagnostic accuracy (Blatt et al., 2007; Mamede et al., 2008), fostering better self-
awareness and emotional management (Talwalkar et al., 2019), as well as improving teamwork and communication (Nae-
ger et al., 2015). In addition to its application in health professions education, reflective writing also holds a significant
place in the social sciences, particularly within teacher education. For example, pre-service teachers often employ reflec-
tive writing to critically assess and analyze an array of pedagogical aspects (Poldner et al., 2014). Reflective writing is a
versatile and valuable methodological approach, extending its utility across various educational disciplines. Strategically
integrating reflective training into other disciplines in higher education may provide a strong foundation for the well-
rounded development of students.

In considering integrating reflective writing into educational programs, it is crucial to identify effective methodolo-
gies for embedding this pedagogical tool into the curriculum. Our systematic review indicates that most current empirical
research promotes reflection via reflective writing assignments in theory-based courses. Such courses primarily equip
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students with theoretical knowledge and concepts for addressing practical career issues. In the early stages of professional
education, which predominantly focus on theoretical courses, incorporating learning strategies like “reflective practice”
(Lachman & Pawlina, 2006) is a cost-effective approach. However, including practicum courses may yield more signifi-
cant benefits in the advanced phases of the professional learning trajectory. This is because practicum courses prioritize
applying knowledge and experiential learning in real-world settings. Reflective writing is crucial for students to bridge
their practical experiences with theoretical understanding (Korthagen & Kessels, 1999).

However, it is essential to note that incorporating reflection is not a mandatory component across all disciplines. Our
systematic review reveals that the duration of most studies concerning this educational tool is limited, often extending
only for a single semester. Few studies have longitudinally tracked and fostered student reflection. Among the exceptions
is an individual study conducted within a dental program at a U.S. university, which established a specific system for
submitting reflective writing. In this program, students were required to engage in reflective writing throughout their four-
year study continuously (Jung and Wise, 2020; Wise et al., 2020; Jung et al., 2022). Reflection encompasses critical
viewpoints, mental processes, and emotional aspects, as delineated by Nguyen et al. (2014). Consequently, the efficacy
of reflective writing as an instructional and assessment tool may not be fully discernable in a short-term period. The
nuanced changes in factors such as critical thinking, self-awareness, and professional development typically manifest
over an extended timeframe. Therefore, educational programs aiming to integrate reflective writing should consider lon-
gitudinal approaches to better capture its multi-dimensional impact.

4.2 Trends in reflective writing research over the past ten years

Our empirical analysis underscores a burgeoning focus within the scholarly community on the development of auto-
mated assessment mechanisms, as evidenced by 22 published studies within the last five years. One of the primary
motivators for this research impetus is the capability of automated assessment methods to address the time-consuming
and labor-intensive challenges traditionally associated with evaluating reflective writing (Ullmann, 2019). Additionally,
a pivotal factor fueling this surge in research is the advent of recent technological advancements, particularly in ML and
NLP. Noteworthy among these are deep learning algorithms that have fundamentally transformed our approach to lan-
guage comprehension and generation. Key models such as Word2Vec (Mikolov et al., 2013), Long Short-Term Memory
(LSTM) (Hochreiter and Schmidhuber, 1997; Sutskever et al., 2014), and Transformer architectures (Vaswani et al., 2017;
Devlin et al., 2018) have significantly enhanced machine capabilities in understanding natural language. These models
have improved accuracy and broadened the scope of application, encompassing text classification, semantic analysis, and
beyond. Consequent to these technological strides, there has been an evident paradigm shift in the methods used for
automated assessment. Earlier approaches primarily relied on dictionary-based (Ullmann, 2017) and rule-based methods
(Chong et al., 2020; Gibson et al., 2016). However, the field has now evolved to incorporate machine learning-based
approaches (Kovanovié et al., 2018; Ullmann et al., 2019) and is increasingly turning to pre-trained language models for
more sophisticated evaluations (Wulff et al., 2023). Moreover, it is critical to note that automated assessment methods are
increasingly grounded in well-established theoretical models of reflection, thereby enhancing their interpretability and
credibility. For example, reflection is often conceptualized within a hierarchical framework, ranging from non-reflective
to highly reflective levels, as posited by Ip et al. (2012), Kember (1999), and Mezirow (1991). Other frameworks offer a
more multidimensional and process-oriented understanding of reflection, such as those proposed by Gibbs (1988), Kolb
(1984), and Mansvelder-Longayroux et al. (2007). These two types of theories can provide students with holistic and
analytical assessments. Whatsmore, these theoretical underpinnings lend robustness to automated assessment methods,
making them not merely algorithmic “black boxes” but interpretable and educationally meaningful tools.

Additionally, during our systematic review, we earmarked “Reflective Writing as an Assessment Tool” as a critical
domain warranting further exploration within the realm of higher education. The primary impetus for integrating reflective
writing as an assessment mechanism is twofold: first, to gauge students’ performance meticulously, and second, to validate
the effectiveness of a diverse array of educational interventions. Our systematic review robustly substantiates the utility
of reflective writing as a versatile and effective assessment strategy. This methodology has proven instrumental in evalu-
ating various educational outcomes, including but not limited to academic achievement (Tsingos-Lucas and Schneider,
2017), emotional self-regulation (Toivonen et al., 2017), and professional devlopment (Azimi et al., 2019; Wise and Cui,
2019). One of the most compelling attributes of reflective writing is its inherent capability to marry surface-level and in-
depth learning experiences seamlessly. This harmonized approach is especially laudable for its inclusivity, as it accom-
modates and recognizes the idiosyncrasies among individual learners. Complementing its multiple strengths, reflective
writing exhibits considerable sustainability and transferability, thus rendering it applicable across diverse educational
milieus. Continued engagement with this form of assessment yields manifold benefits by nurturing indispensable skills
such as critical thinking, problem-solving aptitude, and self-management. Reflective writing in educational settings is
subject to various challenges, including excessive subjectivity, ambiguous evaluation criteria, and the significant time
investment required for instruction and assessment. However, our review suggests that advancements are being made to
mitigate some of these issues. A noteworthy development pertains to the creation and validation of objective assessment
scales explicitly designed to counterbalance the issue of excessive subjectivity. Additionally, the deployment of machine
learning algorithms for automatic reflective writing assessment shows promise in reducing subjectivity and administrative
burden. Nevertheless, there are inherent limitations that must be acknowledged. For instance, not all students possess the
aptitude or willingness to engage in deep reflection, which can negatively impact their learning experience and assessment
outcomes. Consequently, the pedagogical design of courses incorporating reflective writing assignments must be thought-
fully conceived. Strategies should focus not only on the development of more reliable assessment tools but also on
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fostering a classroom environment that actively encourages student engagement in reflective practices.

4.3 Assessment methods for reflective writing in higher education

While qualitative content analysis has traditionally served as the benchmark for evaluating reflective writing in higher
education, burgeoning advancements in ML and NLP present compelling alternatives. Qualitative content analysis has
long been lauded for its ability to provide intricate and nuanced insights into reflective writings, a perspective underscored
by studies such as Poldner et al. (2014). However, this methodological richness comes with the trade-off of labor-inten-
siveness and potential subjectivity, often necessitating considerable time and specialized expertise for effective
implementation (Ullmann et al., 2019). Conversely, ML and NLP-based technologies offer the advantage of promptness,
delivering immediate analyses. Beyond merely dissecting syntactic structures, these computational methodologies extend
their analytical reach to multidimensional aspects like semantic interpretation and sentiment analysis, as highlighted in
emerging studies like Solopova et al. (2023). Furthermore, our review substantiates that many Al functionalities designed
for assessing reflective writing are anchored in solid theoretical frameworks. This adherence to theoretical rigor enhances
the methodological robustness of Al-based assessments and lends them the capacity to standardize evaluations. In doing
so, they can potentially ameliorate some of the subjectivity often associated with traditional qualitative content analysis.

However, adopting ML and NLP in this realm is challenging. These algorithms are primarily data-driven and depend
heavily on large, annotated datasets for training (Nehyba and Stefanik, 2023). Ironically, generating these datasets often
requires initial human annotation based on qualitative content analysis, forming a circular dependency. Moreover, current
machine learning models may fall short in capturing the intricate cognitive processes involved in reflective thinking—a
facet where qualitative approaches excel. Equally concerning is the issue of interpretability. While machine learning al-
gorithms excel at providing quantitative assessments, they often obfuscate the underlying rationale. This lack of
transparency can impede instructional decision-making, as educators and policy-makers might find it challenging to un-
derstand the “why” and “how” behind algorithmically generated evaluations. At the same time, the opaque nature of Al-
based automated assessments can cause anxiety among students and may erode trust in the assessment process (Zhang et
al., 2023).

5. Conclusion

This systematic review synthesizes the findings of 88 empirical studies and contributes significantly to ongoing re-
search on reflective writing in higher education with respect to its application, themes, and assessment. The review
highlights three main aspects: the integration of reflective writing in higher education, the important domains of current
research, and the methodologies used for reflective writing evaluation. Firstly, our selection of eligible studies reveals
that the application of reflective writing varies considerably across subject disciplines, applications of reflective writing,
educational programs, and study durations. Most studies primarily employed one-semester-long theoretical courses as the
instructional setting, with reflective writing assignments as the dominant approach. Most of these studies have focused
on health professions education. Moreover, the scope of these studies extended beyond the mere evaluation of reflective
writing itself. Researchers also investigated its utility in assessing educational outcomes, and a subset of these studies
further examined factors contributing to the quality of such writing. Furthermore, a notable trend in assessment method-
ologies is the burgeoning application of Al-based approaches, particularly ML and NLP. These emerging technologies are
gaining traction for their potential to offer rapid, scalable, and more objective evaluations (e.g., Ullmann et al., 2019;
Nehyba and Stefénik, 2023; Wulff et al., 2023).

While this systematic review offers several insights into the application of reflective writing in higher education, it
is crucial to acknowledge its limitations. Firstly, one key constraint pertains to the generalizability of the results. The
search language for this study was restricted to English, thus primarily yielding research from English-speaking countries,
most notably the United States. Furthermore, the broad scope of this review, encompassing methodologies, research
themes, and assessment methodologies in higher education, inherently circumscribes the depth of discussion achievable
for each aspect. While this expansive approach provides a comprehensive overview, it potentially dilutes the nuanced
understanding of each subject area. Lastly, resource constraints resulted in the entire review process being conducted by
a single researcher. Even though stringent inclusion-exclusion criteria were followed, and attempts were made to ensure
objectivity, the single-researcher format inherently introduces the potential for personal bias. This limitation cannot be
entirely mitigated.

The findings of this systematic review bear significant implications for the instructional application of reflective
writing within higher education contexts. Firstly, the results reveal that reflective writing is predominantly concentrated
within single-semester theory-based courses and mainly focused on health professions education. Such a focus suggests
that educators and curriculum designers should contemplate expanding reflective writing into other disciplinary realms
and consider its longitudinal integration across multiple semesters. Secondly, the review substantiates the efficacy of
reflective writing as a robust mechanism for assessing student performance and the impact of various educational inter-
ventions. Hence, our findings posit reflective writing as a potential multidimensional assessment tool that can transcend
traditional evaluation forms. This insight encourages educational stakeholders to reconsider the scope and dimensions in
which reflective writing can serve as an alternative or complementary assessment method. Lastly, the emergence of Al-
based assessment tools in reflective writing offers promising opportunities for personalized instruction and scalable eval-
uation.

In light of the findings garnered from this systematic review, several avenues for future research emerge as
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particularly salient. First of all, while the current inves-tigation substantiates the value and efficacy of reflective writing
within short-term course frameworks, there must be a discernible gap in understanding its impact on longitudinal learning
outcomes and professional development trajectories. Future studies could extend this line of inquiry by longitudinally
assessing students' academic and vocational performance after completing reflective writing tasks. Such endeavors would
elucidate the long-term dividends accrued from this instructional strategy. Next, there exists an opportunity for the liter-
ature to broaden its scope by examining factors that influence reflective writing at various levels—personal, interpersonal,
and social. A nuanced investigation into these aspects will deepen our comprehension of what constitutes high-quality
reflective writing. Last but not least, the advent of ML and NLP in the assessment landscape of reflective writing is a
promising yet under-investigated domain. Upcoming research could contribute by scrutinizing the effectiveness and lim-
itations of these emergent technologies. Developing and validating algorithmic models designed to more accurately
discern the key elements and quality indicators intrinsic to reflective writing would be of particular interest. This could
mitigate limitations and promote greater transparency and reliability in Al-driven assessment mechanisms.
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