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1. Practitioners are encouraged to acknowledge the presence of IP in university students.

2. Practitioners are advised to acknowledge the role of socio-cultural environment in students’ experience
of IP.

3. Practitioners are encouraged to consider integrating educational workshops as a management strategy
against IP in their educational settings.

4. Researching long-term impact of educational workshops would be valuable to strengthen interventions
addressing IP.
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Introduction

Psychological distress among university students has far-reaching implications, impacting their
ongoing physical and mental health, academic success, and completion rates, presenting
challenges for students, universities, and workforce planners (Deasy et al., 2016; Stallman, 2010).
Numerous studies over the past decade have reported increasing levels of psychological distress
among university students in Australia (Leahy et al., 2010; Oftedal et al., 2024). Stressors
identified by students include challenges in balancing university workload with work, social and
personal commitments, managing time effectively, financial stress, concerns about future career
prospects, and the increasingly recognised impostor phenomenon (IP) (Henning et al., 1998;
Logan & Burns, 2023). Further mental health stressors that are unique to international students
include acculturative stress, feelings of isolation, and reduced social support; potentially
increasing their risk of experiencing mental health challenges (Browne et al., 2017; Forbes-
Mewett & Sawyer, 2011). Given the complexity and multifaceted nature of student experiences,
addressing specific stressors could help improve their well-being at university.

IP is a psychological construct that is marked by persistent feelings of intellectual fraudulence
despite clear evidence of success (Clance & Imes, 1978). Individuals experiencing IP fear being
exposed as a “fraud” and often attribute their achievements to external factors such as luck or
systemic errors (Oriel et al., 2004). Due to persistent feelings of self-doubt, students with IP often
procrastinate or overprepare for achievement-based tasks, which may intensify stress related to
time management and university workload, factors previously identified as significant contributors
to psychological distress (Clance & Lawry, 2024). Although IP is not listed in the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) or in the International Classification of Diseases
(ICD-10), it is associated with mental health disorders such as anxiety and depression (Garba et
al., 2024).

Socio-cultural context plays an important role in the manifestation and maintenance of IP (Clance
& Lawry, 2024). Personal demographics such as gender, racial background, and international
graduate status have the potential to significantly influence the experience of IP. A meta-analysis
on IP and gender differences has reported that female-identifying individuals have higher levels
of IP than male-identifying individuals, a finding supported by numerous other studies (Henning
et al., 1998; Price et al., 2024; Villwock et al., 2016). Research has identified that IP is prevalent
among African American, Asian American, and Latino/a American university students, though
direct comparisons with other racial or ethnic student groups were not conducted (Cokley et al.,
2013; Cokley et al., 2017). Although research comparing levels of IP among domestic and
international students is limited, international medical graduates were reported to have higher
levels of IP than their domestic counterparts (Legassie et al., 2008). Individuals belonging to these
groups are often underrepresented, lack role models, and face systemic biases, which potentially
intensifies their experience of IP (Chakraverty, 2020).

IP has been consistently reported among students across various academic levels, from high
school to graduate students, spanning diverse fields of study including healthcare, psychology
and liberal arts (Bravata et al., 2020). Research has shown that IP is particularly prevalent in
healthcare disciplines, such as medical, dental and nursing fields, likely due to their rigorous
academic requirements and high-stakes clinical environments (Henning et al., 1998; Holliday et
al., 2020; Legassie et al., 2008; Oriel et al., 2004; Villwock et al., 2016). Metz et al. (2020) reported



that dental students’ IP experiences were particularly salient during examinations and clinical
placements, when their knowledge and clinical skills were being assessed. Although health
science courses are typically academically intensive, with practical examinations and clinical
placements, only a small body of literature has explored IP among this student group. Preliminary
findings, based on responses from over a thousand graduate students across health science
programs, indicate a significant IP prevalence of about 70% (Anderson et al., 2023).

Across healthcare and broader university students, higher levels of IP are associated with greater
psychological distress, stronger intentions to quit their courses, and lower confidence in their
academic abilities (Cokley et al., 2015; Henning et al., 1998; Ikbaal et al., 2018). Lower academic
self-concept has also been linked to greater academic disengagement (Cokley et al., 2015). Self-
efficacy, closely related to confidence, refers to an individual's belief in their ability to successfully
perform a task (Bandura, 1977). Self-efficacy is considered a reliable predictor of academic
achievement and persistence (Bartimote-Aufflick et al., 2015). A small body of research has
reported negative associations between |IP and students’ academic self-efficacy skills, such that
students who experienced higher levels of IP had lower self-efficacy, which then contributed to
reduced intentions to persist in their programs (Batur et al., 2024; Jdstl et al., 2012; Pakozdy et
al., 2023; Tao & Gloria, 2018). Thus, to improve student academic engagement and success,
developing interventions aimed at enhancing self-efficacy and reducing the impact of IP is crucial.

Recent scoping reviews exploring IP interventions categorised them into group-based or
individual approaches (Para et al., 2024; Siddiqui et al., 2024). Individual approaches, mainly
trialled in non-healthcare fields, involves one-on-one coaching or implementing personal
strategies. Individual strategies reported in the literature include journalling, record keeping,
seeking mentorship, and maintaining physical reminders of success (Siddiqui et al., 2024). Group-
based interventions, which are common within healthcare fields, involve workshops that
acknowledge IP collaboratively and equip participants with strategies to combat it. Both scoping
reviews highlighted heterogeneity in intervention methodologies and evaluation methods. For
example, Siddiqui et al. (2024) reported that out of the 17 included studies, only eleven studies
assessed the interventions’ impact on IP, with eight measuring post-intervention outcomes
exclusively, and three lacking clear evaluation timeframes. Nevertheless, group-based workshops
that integrate individual coping techniques demonstrate potential in addressing IP.

The aims of this study are two-fold. First, to measure the extent to which graduate health science
students experience IP. Second, to pilot and evaluate a workshop-based intervention designed
to address IP in a subsample of Audiology students at an Australian university. In addition, this
study aims to explore the association between IP and students’ self-efficacy skills, and to identify
any potential differences in levels of IP across student attributes including gender, international
vs domestic student status, age, student marks and study year.

Method

This cross-sectional study was conducted in two phases. The first phase involved measuring the
prevalence of IP and self-efficacy skills among graduate health science students enrolled at a
large, research-intensive Australian university using an online survey. In the second phase,
Audiology students participated in a workshop-based intervention and completed the same survey
as a post-workshop assessment to explore the efficacy of the intervention. This study was
approved by the University of Melbourne Human Ethics Research Committee (Project ID 29882).



Phase 1

Participants

All graduate students enrolled in the School of Health Sciences at The University of Melbourne
were invited to participate in this study. Students were enrolled in one of the entry-to-practice
health science Master level courses offered at the school: Audiology, Optometry, Physiotherapy,
Speech Pathology, Nursing, or Social Work. Students at all year levels were eligible to partake in
the survey. Invitations to participate were distributed via announcements on student learning
portals by course coordinators at the start of the second semester in 2024. The survey was
available online for six weeks, and participants were able to complete it at their convenience.

Measures

The student facing survey collected information from participants related to IP, self-efficacy and
demographic information. It included three components: the Clance Impostor Phenomenon Scale
(CIPS), the Employable Skills Self-Efficacy Survey (ESSE), and a demographic questionnaire.
The CIPS is a validated measure of IP, featuring 20 items assessing clinically observed IP
characteristics, rated on a 5-point Likert scale (1 = not at all true to 5 = very true) (Clance, 1985).
The CIPS is designed to yield a total score, with higher scores indicating greater severity of IP
experiences. The total CIPS score ranges from 20 to 100, and are categorised into four levels
based on Clance’s original guidelines: few impostor characteristics (scores of 40 or less),
moderate IP experiences (scores 41-60), frequent impostor feelings (scores 61-80) and intense
IP experiences (scores higher than 80) (Clance, 1985). This scale demonstrates good internal
consistency, with Cronbach’s alpha values ranging from 0.85 to 0.96 (Mak et al., 2019).

The ESSE is a validated measure of self-efficacy across four employable skills: communication,
analytical inquiry, collaboration and professional development (Ciarocco & Strohmetz, 2018). The
survey comprises of 51 items rated on a 6-point Likert scale (1 = strongly disagree to 6 = strongly
agree). The scale produces separate scores for each subscale and demonstrates high internal
consistency (Cronbach’s alpha values from 0.66 to 0.87).

The demographic questionnaire included six questions relating to gender, international versus
domestic student status, age, weighted average marks (WAM) as a measure of general academic
achievement, study year and a question identifying audiology students for pre- and post-workshop
comparisons. All students had access to their WAM on the university’s online portal and were
instructed to consult this if needed.

Procedures

The online survey was hosted on Qualtrics (qualtrics.com). A summary of the project was
provided at the start of the survey, along with a link to a plain language statement further
explaining the project. Participants were then guided to a consent form, and the survey proceeded
only after consent was provided.



Phase 2

Participants

All students enrolled in the Master of Clinical Audiology course were invited to participate in a
workshop-based intervention through an announcement on the student learning portal. A total of
151 first year and second year Audiology students were invited early in the second semester in
2024. Audiology students were selected as a convenience sample because the authors hold
teaching roles in this course and were therefore able to integrate the workshop-based intervention
into existing classes. This approach is supported by evidence that entry-to-practice health science
courses share similar structural features based on professional standards and accreditation
requirements, and that students’ academic experiences tend to be broadly similar across these
disciplines within the Australian educational context (Brown et al., 2011; McAllister & Nagarajan,
2015).

Workshop design

The workshop design was informed by the current literature on IP (Rivera et al., 2021). The
workshop design and learning objectives are detailed in Table 1. A 90-minute workshop was
designed with 30-minutes of content delivery and 60 minutes of interactive activities. The
theoretical content included an introduction on IP, its impact, and literature-based strategies for
addressing it, and the interactive activities involved group discussions, self-reflection activities
and case discussions. Cases were developed from literature-based scenarios where health
science students commonly experience IP, including clinical placements and examinations
(Appendix 1).

Procedures

The workshops were facilitated by the authors in this study. The session began with an
anonymous online discussion exploring students’ understanding of IP to facilitate open
discussions. This discussion was hosted on Poll Everywhere (polleverywhere.com). Once an
introduction was provided, participants engaged in discussions about their personal experiences
with IP in groups of 4-5, which were shared anonymously in a larger online discussion hosted on
Padlet (padlet.com). In the segment addressing IP, the facilitators shared their personal strategies
for coping with IP, which created a safe and supportive environment. Participants were also
encouraged to share their strategies. University resources available to students such as
psychological support and academic skill development services were shared with the participants.
Finally, post-workshop evaluation was conducted immediately after the session ended. To
facilitate pre- and post-workshop comparisons while ensuring anonymity, each Audiology student
was assigned an anonymised identifier code after completing the pre-workshop survey. This
code, which students were instructed to retain, enabled the pairing of pre- and post-workshop
responses.

Data Analysis

Analyses were conducted using Minitab, version 21.4. Descriptive statistics were used to estimate
the prevalence of IP. CIPS scores were interpreted and categorised as per the author guidelines
(Clance, 1985). The ESSE domains were totalled and scored using the authors’ criteria (Ciarocco



& Strohmetz, 2018). Associations between IP and self-efficacy were explored using bivariate
correlations. Further, comparisons between IP and demographic variables were conducted using
2-sample t-tests and ANOVA. Pre-workshop and post-workshop responses were compared for
participants with matching identifiers using dependent sample t-tests. To determine if any
demographic variables were associated with changes in IP scores following the workshops, a
general linear model was used to compare demographic variables with pre- and post-workshop

CIPS scores.

Table 1

Workshop Lesson Plan

Time required

Learning Activity

Learning objectives

0 — 5 minutes

5-10 minutes

10-20 minutes

20-50 minutes

50 —55 minutes

55-60 minutes

60-90 minutes

90-95 minutes

Workshop introduction
Discuss learning objectives

Introduction to IP:

Open-ended responses on “what
is IP?”

Open-ended responses on
“could you guess the % of
people experiencing IP?”
Definition of IP:

Brief history & groups most
impacted by IP

Prevalence of IP in health
science students

Negative self-talk examples

Self-reflection

Small and large group
discussions

Impact of IP on students

Addressing IP:

Review of strategies in the
literature

Peer-level and institutional level
strategies

Self-reflection
Small & large group discussions

Conclusion

Understand and define IP

Normalise talking about IP
symptoms

Recognise feelings of IP in self
and others

Recognise IP in a sociocultural
context

Open discussions on
experiences of IP

Understand the impact of IP,
particularly in health science
students

Understand individual-level
strategies to address IP

Develop own strategies to
combat IP

Recognise IP at institutional
level




Phase 1

Results

A total of 115 participants completed the survey. The majority of participants identified as female
(72.2%) and domestic students (67.8%) (Table 2). The female gender representation is
comparable to the trends of the country’s allied health workforce (Australian Institute of Health
and Welfare, 2024). The proportion of international students (16.5%) closely aligns with the
national higher education statistics that reports approximately 16% of students in health courses
are from overseas (Department of Education, 2023). Missing data rates varied across variables
from 13.9% to 23.5%.

Table 2

Participant Demographic Data and Mean CIPS scores (n= 115)

Variable Participants (n) Mean CIPS score

Gender Woman or female 83 (72.2%) 72.6
Man or male 11 (9.6%) 53.0
Non-binary 2 (1.7%) 86.0
| use a different term 1(0.9%) 85.0
Not reported 18 (15.7%)

Age 21-22 25 (21.7%) 73.7
23-24 42 (36.5%) 69.1
25-30 25 (21.7%) 71.2
31 or older 5 (4.3%) 76.0
Not reported 18 (15.7%)

Student status Domestic student 78 (67.8%) 711
International student 19 (16.5%) 71.6
Not reported 18 (15.7%)

Study year First year 50 (43.5%) 72.2
Final year 48 (41.7%) 70.1
Not reported 17 (14.8%)

Student WAM 50-64% 4 (3.5%) 77.5
70-74% 20 (17.4%) 69.9
75-79% 22 (19.1%) 70.7
80-100% 42 (36.5%) 71.2
Not reported 27 (23.5%)

Audiology Audiology student 66 (57.4%) 70.6

student Other health science 33 (28.7%) 72.0

student

Not reported

16 (13.9%)




Pre-workshop CIPS scores

All but two students reported moderate or higher levels of IP, with an overall mean CIPS score of
71.5 (SD=15.7) (Table 3). The largest group (42.6%) reported frequent IP symptoms and 34.8%
of students experienced intense IP symptoms.

Table 3

Distribution of CIPS Scores

CIPS scores Number of respondents Percentage
(N=115)
Few impostor characteristics 2 1.7%
(40 or less)
Moderate IP (41 to 60) 24 20.9%
Frequent IP symptoms (61to 49 42.6%
80)
Intense IP (Higher than 80) 40 34.8%
IP and self-efficacy

Bivariate correlations revealed a weak negative correlation between CIPS scores and each of the
four domains of ESSE: communication (r = -0.254, p = 0.012), analytical inquiry (r = -0.324, p =
0.001), collaboration (r =-0.313, p = 0.002) and professional development (r = -0.280, p = 0.005).
In other words, students with higher levels of IP tended to report poorer self-perceived efficacy in
these four employable skills.

IP and demographic information

Female-identifying students had significantly higher levels of IP compared to male-identifying
students (t(13) = -4.65, p < 0.001). Non-binary students reported the highest mean IP score (86),
suggesting intense IP. However, as only two students identified as non-binary, it was not possible
to conduct meaningful statistical analyses between IP and gender for this group of participants
beyond descriptive statistics.

No significant differences were observed in the levels of IP between domestic and international
students (£(29) = -0.13, p = 0.899), age groups (F(3, 93) = 0.59, p = 0.625), study year (#95) = -
0.65, p = 0.516) and student WAM (F(3, 84) = 0.25, p = 0.859).

Phase 2

A total of 32 Audiology students completed both the pre- and post-workshop surveys.

Post-workshop CIPS scores

The mean CIPS score on the post-workshop survey was 63. A dependent samples t-test between
pre- (67.8 + 15.8) and post-workshop CIPS scores (63.0 + 16.2) indicated a statistically significant
reduction in IP scores following workshop participation ({(31) = 3.09, p = 0.004) (Figure 1).
Furthermore, the distribution of IP levels demonstrated a positive shift towards lower levels of IP



following the workshop intervention (Figure 2). Notably, the percentage of students experiencing
intense IP symptoms decreased from 34.8% to 22.5%, and those with frequent IP symptoms
dropped from 42.6% to 30%. After the workshop, most participants reported moderate IP
symptoms, with 45% now falling into this category.

Figure 1

Pre- and Post-Workshop CIPS Scores (n=32)

1007

901

80

70

601

CIPS scores

501

301

20+

Pre-workshop Post-workshop

Note. Data presented as means + SD, an asterisk (*) indicates a significant difference between
pre-workshop and post-workshop CIPS scores (p = 0.004).

Figure 2
Distribution of CIPS Scores Pre- and Post-Workshop

Intense IP (Higher than 80)

Frequent IP symptoms (61 to 80)

Moderate IP (41 to 60)

Few impostor characteristics (40 or less)

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

M Pre-workshop Number of respondents (N=115)

B Post-workshop Number of respondents (N=32)



IP and self-efficacy

On dependent sample t-tests, all four domains showed an improvement in scores following
workshop participation, with a statistically significant improvement observed in analytical inquiry
skills domain ({(31) = -2.29, p = 0.029). No statistically significant difference was observed in
communication (£(31) =-1.90, p = 0.067), collaboration (£(31) =-0.59, p = 0.561) and professional
development (£(31) = -1.79, p = 0.084).

IP and demographic information

The general linear model between pre-workshop, post-workshop CIPS scores and demographic
variables did not reveal significant interactions, suggesting that the CIPS scores following
workshop participation did not differ significantly across demographic variables. However, a
significant main effect of gender was found, (F(2, 32) = 4.49, p = 0.019). Tukey's pairwise
comparisons revealed that female-identifying students (M = 61.72, SE = 2.52, p = 0.021) had
significantly higher overall CIPS scores compared to male-identifying students (M = 41.49, SE =
6.57), regardless of the timepoint.

Discussion

This study reveals three key findings. First, high levels of IP were observed among graduate
health science students, with significantly greater levels in female-identifying participants.
Second, a negative correlation between |IP and students’ confidence in their job-related skills was
noted, which is a novel finding. Third, the educational workshop developed and piloted among a
cohort of Audiology students resulted in statistically significant reduction in IP scores immediately
following workshop participation, indicating the potential effectiveness of this intervention at least
in the short-term.

Prevalence of IP

The current study found 77% of graduate health science students experience significant IP
(defined as students reporting frequent and intense IP). The prevalence findings are comparable
to previous literature conducted with graduate health science students (70%) using the same
validated measure of IP (CIPS) (Anderson et al., 2023). However, lower prevalence of significant
IP has been reported among dental (60%) and medical students and residents (ranging between
23% to 47%) (Metz et al., 2020; Thomas & Bigatti, 2020). These rates are much lower than the
current study and the one conducted by Anderson et al. (2023), and one explanation for this
finding may be attributed to the gender distribution of participants. The current study's cohort
predominantly consisted of female-identifying students, which is typical for health science
programs in Australia. In contrast, medical and dental courses traditionally have a more balanced
gender distribution, reflected in the studies investigating IP in this cohort (Legassie et al., 2008;
Metz et al., 2020; Oriel et al., 2004). The higher prevalence of significant IP observed among
health science students in the current study may be explained by the potential link between
female-identifying individuals and elevated levels of IP, as consistently demonstrated in previous
research (Price et al.,, 2024). The current study findings further corroborate this relationship,
revealing that female-identifying students exhibited higher levels of IP compared to male-
identifying students.



The gender difference findings strengthen the argument that the experience of IP depends on an
individual’'s social and cultural environment (Clance & Lawry, 2024; Gullifor et al., 2023).
Individuals who perceive themselves as atypical in their social environments may be vulnerable
to IP (Harvey, 1981). Interestingly, international students in this study had comparable levels of
IP to their domestic peers. Although higher levels of IP were reported among international
graduates in older research (Legassie et al., 2008), the current study’s findings align with broader
literature reporting comparable levels of psychological distress between international and
domestic students (King et al., 2023; Skromanis et al., 2018). Notably, research has identified
higher levels of self-compassion in international students (Larcombe et al., 2023). Given that self-
compassion is a recognised coping mechanism against IP, this may explain these somewhat
unexpected results (Liu et al., 2023). In assessing other demographic variables, IP did not vary
significantly based on students’ academic performance (WAM), study year, or age group, which
aligns with previous research (Bravata et al., 2020; Oriel et al., 2004). These findings reinforce
the concept that IP is a pervasive phenomenon that individuals encounter regardless of academic
success or life stage (Clance & Imes, 1978).

IP and Self-efficacy

The association between higher levels of IP and lower reported self-efficacy is one of the key
findings of this study and aligns with existing literature (Pakozdy et al., 2023; Tao & Gloria, 2018).
While previous research has used general self-efficacy scales, the present study employed a
more targeted scale, the ESSE, which specifically assesses students’ confidence in their
employable skills (Ciarocco & Strohmetz, 2018). This was particularly relevant for entry-to-
practice health science student participants, where employability plays a crucial role in their
academic and professional development. Moreover, improvements in student self-efficacy skills
were observed following workshop participation, but only analytical inquiry skills were statistically
significant. Given that self-efficacy is a well-established predictor of academic achievement,
addressing IP among university students could potentially enhance their confidence in vocational
skills, improving both their academic performance and future career prospects (Bartimote-Aufflick
et al., 2015).

Post-intervention Evaluation

To the authors’ knowledge, the current study is the first to demonstrate a significant reduction in
levels of IP following workshop participation among Audiology students. The percentage of
students experiencing intense IP reduced from 34.8% to 22.5% as measured by the CIPS. While
positive outcomes following workshop participation have been reported in healthcare-related
literature, evaluating methods have been inconsistent, in the form of Likert-scale responses or
free-response comments on self-developed questionnaires (Baumann et al., 2020; Haney et al.,
2018; Rivera et al., 2021). This study builds on previous research by conducting the workshops
with the same validated measure (CIPS) for pre- and post- intervention evaluations. The
workshop-based intervention was designed to raise awareness and to initiate open conversations
on IP in a formal university setting. It provided students with opportunities for self-reflection and
for sharing their IP experiences with peers. Clance and Imes (1978) suggested that when one
person shares their experiences, others realise they are not alone, which helps to normalise the
phenomenon. An honest introduction to IP, self-reflection activities, and peer group discussions
formed the core elements of the workshop. In this workshop, case studies were used to introduce



IP and facilitate discussions. The case studies were specific to health science settings; however,
the core elements of the workshop can be adapted to wider educational contexts, potentially
providing a foundation for addressing this pervasive issue.

Limitations & Future directions

This cross-sectional study identified high levels of IP among graduate health science students
and demonstrated the success of an educational workshop among Audiology students. It should
be acknowledged that despite anonymity, post-workshop evaluations may have been influenced
by social desirability bias, with inflated responses driven by desires to please the facilitator.
Moreover, self-selection bias could have occurred, as those experiencing IP were more likely to
attend, and those perceiving benefit were more likely to respond, potentially overestimating the
workshop's impact. Another limitation is that our data was collected from one of Australia’s
highest-ranked universities and the workshop evaluation in Phase 2 was limited to Audiology
students, so the findings may not be generalisable to other educational institutions or disciplines.
Additionally, the small sample size of international students (16.5%) and male-identifying students
(9.6%) limits our ability to draw robust conclusions about the influence of these demographics on
IP. Replicating such educational workshops with more balanced gender representation, diverse
populations across health science disciplines, and other universities would be valuable.

Given the cross-sectional design, the study cannot assess the long-term benefits of the workshop
or any causal associations between IP and self-efficacy skills. Longitudinal research is required
to track the sustained impact of the workshops and determine whether changes in IP experiences
occur as students transition into health science professionals. This would also help clarify any
causal connections between IP and self-efficacy. Qualitative research methods could be
employed to gain a deeper understanding of students’ IP experiences, as well as specific coping
mechanisms that are most beneficial to them. Overall, while this study demonstrates the
workshop's success, future research should address these limitations to strengthen our
understanding of IP and effective interventions.

Conclusion

The high levels of IP among graduate health science students underscores the critical need to
address this issue during their academic journey. The present study highlights that students
experiencing high levels of IP tend to have lower confidence in their employability skills. By
addressing students’ experience of IP, universities can potentially foster greater self-efficacy in
these crucial abilities, supporting both psychological wellbeing and workforce readiness. The
results of our pilot workshops demonstrate a potential approach to manage this pervasive issue
across various educational fields.
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