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Abstract

Several studies have confirmed that undergraduates in computing
programs frequently experience the Impostor Phenomenon (IP).
However, this work has largely focused on North America and
Europe, and no work has evaluated graduate students in comput-
ing. This study evaluates the rate of IP experiences in graduate
programs globally to determine whether rates of IP experiences
are consistent and whether there are institutions or locations with
lower rates of IP that might inform the development of support
systems to reduce its prevalence. We perform a multi-institutional,
multi-national survey-based study of 11 institutions, with at least
one on every populated continent. The survey asks graduate stu-
dents to complete the Clance IP scale (CIPS), which is the standard
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evaluation instrument for IP, as well as to answer a number of
demographic questions that establish their experience level, gender,
and ethnicity. We evaluate the overall level of IP experiences at each
institution as well as across regions, and we explore the interaction
between CIPS scores, region, and demographic factors.
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1 Introduction

The Impostor Phenomenon (IP) refers to the experience of feeling
that others perceive you as more successful and competent than
you perceive yourself to be. The phenomenon was identified by
Clance and Imes [11] in 1978 and has been found to be a common
experience for people across a range of age groups [3], including
both students [23] and working professionals [20]. Unfortunately, IP
has been linked to anxiety [1], lower self-efficacy [22], and reduced
performance and burnout [3], making it a useful indicator.

In computing, two studies at North American research institu-
tions have found high rates of students experiencing IP at high
levels [31, 38]. Rosenstein et al. [31] suggested that it could be
possible that computing undergraduates experience IP at higher
rates than students in other fields. Rosenstein et al. [31] found that
57.4% of computing students experienced IP at high rates, and an
even higher proportion of women (71%) frequently experienced
IP feelings. Zavaleta Bernuy et al. [38] confirmed that the higher
rates reported by Rosenstein et al. [31] were present at a second
institution. However, with just these two studies on North Ameri-
can (primarily) undergraduate populations, as well as a few studies
focusing on working professionals (see, e.g., [19, 28]), it is unclear
if computing students in graduate programs across the world expe-
rience IP at similar rates.

We believe that graduate students in computing experience IP
at high rates, similar to findings reported for other fields (see the
review by Bravata et al. [3]). However, factors that contribute to un-
characteristically high rates in undergraduate computing students
may not apply. Zavaleta Bernuy et al. [39] found that social com-
parisons to peers combined with unrealistic expectations of success
fostered by unfamiliarity with computing led to IP experiences of
students in their population, and graduate students will be more
familiar with the expectations and norms in computing.

In this paper, we investigate the following research question:

RQ: To what extent do graduate students in comput-
ing programs in universities around the world experi-
ence IP?

Our research question is framed with a global perspective. We
intentionally collect data from institutions with diverse missions
and geographic locations.

This observational study aims to understand how IP manifests
among computing graduate students globally. To inform future
studies, we also collect qualitative responses that hint at differences
in students’ experiences that could be explored in more depth in
future work. Our goal is set a baseline for the prevalence of IP in
computing graduate students and to inspire future research and
intervention design in this space.

By understanding the prevalence of IP among computing gradu-
ate students, academics can observe potential causes and can design
interventions targeting it. If IP is experienced by computing gradu-
ate students around the world, the issue is at the global scale and
should be addressed broadly.

2 Related Work

The Impostor Phenomenon (IP) was first defined by Clance and Imes
[11] in 1978. This phenomenon is prevalent among high-achieving
people from various backgrounds [11, 12, 15, 29]. However, despite
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the prevalence of IP, the literature does not agree on its conceptual-
ization. Kolligan Jr. and Sternberg [24] classified IP as an illusion of
fraudulence that causes an individual to be wary of the impressions
others have of them, and Leary et al. [26] suggested a unidimen-
sional conceptualization where the individual feels inauthentic
within a group that is not restricted to successful individuals. Re-
gardless of the exact conceptualization, IP is characterized by an
individual disregarding internal factors that lead to success, be-
lieving instead that their successes are a result of external factors
such as luck. People experiencing IP doubt themselves and fear that
others will consider them undeserving of their accomplishments
[12]. As mentioned in the introduction, IP has been found to con-
nect to burnout, lower performance, depression and anxiety [3].
Individuals experiencing IP struggle with perfectionism, putting in
significant effort into unrealistic or unachievable goals[10].

The Clance Impostor Phenomenon Scale (CIPS) is the most re-
ported method for determining the prevalence of IP experiences.
Other scales exist, such as the Harvey Impostor Phenomenon Scale
(HIPS), Perceived Fraudulence Scale (PFS) and the Impostor Phe-
nomenon Assessment (IPA). However, the PFS is lengthy (contain-
ing 51 items), the HIPS does not differentiate between individuals
with frequent IP experiences and infrequent experiences, and the
IPA has not yet been widely validated [17, 27, 37]. In contrast, the
CIPS is brief and measures the distinction between low and high
impostorism more effectively than the HIPS [27].

Despite its widespread use, the CIPS has significant limitations,
particularly in its failure to account for cultural and racial contexts.
Recent research suggests that the traditional conceptualization of
IP may contribute to marginalization by pathologizing individuals
rather than recognizing systemic barriers [35]. Moreover, there has
been increasing recognition of the need for a culturally informed
IP measure, as existing scales may underestimate the prevalence
of IP among racially and ethnically minoritized individuals [14].
While efforts are underway to develop new scales that incorporate
these cultural dimensions, no validated alternative currently exists
[14]. Given this gap, we rely on the CIPS while supplementing our
study with qualitative data to capture aspects of IP that may not be
fully reflected in existing quantitative measures. Other studies have
used qualitative methodologies to examine the cultural dimensions
of IP experiences, such as the prevalence of IP in Native American
PhD students in STEM [5].

The CIPS is often used in studies measuring the prevalence of
IP experiences in STEM. Within STEM fields, IP feelings are tied
to an underestimation of accomplishments and talents [12, 15, 22,
32], which increases the difficulty of retaining individuals in this
field [33]. Within computing, a recent study by Guenes et al. [19]
surveyed 624 software engineers working in corporations around
the world using the CIPS. 52.7% of participants reported frequent to
intense levels of IP experiences, with 60.6% of women reporting the
prevalence of IP, compared to 48.8% of men. Furthermore, Guenes
et al. [19] found that perceived productivity among participants
was negatively affected by the prevalence of IP.

Multiple studies have investigated IP experiences within comput-
ing contexts at educational institutions [6, 25, 31, 38, 39]. Rosenstein
etal. [31] surveyed over 200 computer science students at a research-
intensive North-American university, and Zavaleta Bernuy et al.
[38] surveyed about 750 students at a different university. Similarly
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to Guenes et al. [19], the CIPS was used to evaluate the preva-
lence of IP experiences. Rosenstein et al. [31] found that 57.4% of
computer science students had a CIPS score that meets the diag-
nostic criteria for IP, while Zavaleta Bernuy et al. [38] found that
69-70% of participants met the diagnostic criteria. On the other
hand, research conducted between 1998 and 2019 showed that 27-
48% of students in other fields of study had CIPS results that met
the diagnostic criteria [31]. Both studies found that the rate of IP
experiences among computer science students was high across all
years of study, and that IP-related feelings were more frequent
among female-identifying students than their male counterparts
[31, 38]. A later multi-institutional study of IP gathered data from
computing undergraduates at 18 institutions and found that IP is
prevalent across a range of different university settings and that
feelings of imposterism persist throughout the undergraduate cur-
riculum [25]. However, while large, this study primarily draws from
North American universities, and it calls for future work in other
settings. Chen et al. [6] studied the frequency of IP experiences in
computer science undergraduates completing their final year at a
university in Oceania. Participants filled out a survey with a modi-
fied CIPS that focused on feelings about troubleshooting and code
analysis, as well as a demographic survey which included questions
about their prior programming experience. The study found that
female-identifying participants had higher CIPS scores than male-
identifying participants, which aligns with Rosenstein et al. [31]
and Zavaleta Bernuy et al. [38]’s findings. Chen et al. [6] did not de-
tect an influence of prior coding and software industry experience
on the prevalence of IP among participants. Zavaleta Bernuy et al.
[39] also reported on computer science students’ observations of
sources of IP. Participants reported that school or internship envi-
ronments, their identity, and internalized expectations contributed
to IP feelings. These findings highlight the importance of studying
IP in computing graduate students, as graduate education can exac-
erbate feelings of self-doubt due to increased academic competition,
isolation, and higher expectations [13]. The prevalence of IP in
graduate students is closely linked to their motivation, sense of
belonging, and perceptions of mentorship quality [13, 36].

3 Methods

Table 1: Participating institutions categorized using the
Carnegie Classification!.

. Student Carnegie Survey
Region (ID) Count Classification Language
Africa (A) 20-50k | Doctoral / Professional English
Asia (B) 20-50k | High research activity English
Europe (C) 10-20k | High research activity English
Europe (D) 20-50k | High research activity English
Europe (E) 20-50k | High research activity English
North America (F) >50k High research activity English
North America (G) | 20-50k High research activity English
North America (H) | 20-50k | High research activity English
Oceania (I) <10k Baccalaureate college | Indonesian
Oceania (J) >50k High research activity English
South America (K) 20-50k Baccalaureate college Spanish
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This study replicates prior studies [31, 38] examining the preva-
lence of IP in a different population: graduate students, rather than
undergraduates. Consequently, we designed the data collection and
analysis processes to be comparable to these prior studies. Our
goal is purely observational: we seek to provide a snapshot of the
prevalence of IP among graduate students and compare it to prior
studies conducted on undergraduate populations. By quantifying
the range of IP experiences in graduate computing students, we aim
to inform future research on interventions and support strategies.

3.1 Data Collection

We deployed a single survey, aiming for the end of a semester,
prior to final exams. This timing is comparable to the timing used
by Rosenstein et al. [31]. While some graduate students may be less
sensitive to timing than undergraduates (who are more likely to
take exams), we chose the earlier date to avoid having students ex-
perience a significant assessment of their ability prior to the survey
and because students in some phases of their graduate programs
may have exam pressures.

The survey was delivered using the Qualtrics platform and was
strictly voluntary. After confirmation of consent, the survey begins
with the Clance Impostor Phenomenon Scale (CIPS) [8]. The CIPS
is the original scale for evaluating the prevalence of the Impostor
Phenomenon, and despite some concerns about the conceptual
clarity of impostorism [27], the CIPS is generally considered to be
valid [7, 17] and more reliable than alternatives [21]. This scale was
also used by both Rosenstein et al. [31] and Zavaleta Bernuy et al.
[38]. Like Rosenstein et al. [31] and unlike Zavaleta Bernuy et al.
[38], our survey does not introduce the concept of IP prior to the
scale, to avoid introducing bias.

After the CIPS scale, the survey asks a set of questions about
(1) the graduate program the student has enrolled in, (2) their
progress in the program, (3) the student’s experience with com-
puting and with research prior to entering graduate studies, (4)
the student’s perceptions about their research community, and
(5) their demographic data, including gender, age, and ethnicity.
Like Zavaleta Bernuy et al. [38], we used an open-text response
field for gender and a multi-select question for ethnicity to allow
respondents maximum flexibility to define their identity.

The survey was delivered at 11 different institutions that have
graduate-level computing programs. Table 1 contains a list of the
participating institutions, categorized using the Carnegie Classifi-
cation!. The population skews to larger universities with higher
research presence due to the requirement of there being a graduate
population to study.

The protocol for this study was first approved at the University
of Toronto, as the host site. Depending on the regulations for ethics
review at each institution, the team either: (a) obtained separate
approval at the institution, using the the original protocol as a model
or (b) added the institution (and a researcher from the institution)
to the original protocol as a secondary data collection site.

The Carnegie Classification is used to characterize US institutions, and we apply its
criteria, which consider amount of funding and number and diversity of graduate pro-
grams, to non-American institutions. We did not differentiate between High and Very
High Research Activity due to the difficulty of collecting comparable data on research
expenditures. While all the participating institutions have graduate programs, some
are categorized as Baccalaureate Colleges due to the number of graduate programs.
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Care was taken to provide as similar a survey as possible at all
institutions. However, small changes to the survey were required.
For example, some European institutions were unable to collect
data on ethnicity, and the question about ethnicity was localized to
use terms familiar to students at each context. The questions about
program of study were also customized to match the programs
available at a particular institution. In both cases, the research
team worked with the local contact at each institution to make
sure that questions about ethnicity and program of study were
appropriately localized while providing data that could be analyzed
with the other institutions. In addition to these changes, significant
deviations include:

Africa (A) removed questions about prior experience.

Asia (B) simplified the English used in the CIPS.

Europe (C) was unable to share raw individual data and,
instead, ran analyses as requested and provided only results
on aggregate data.

North America (F)’s data collection occurred earlier than the
other institutions, as it piloted the survey.

The survey was translated into a local language at two loca-
tions (see Table 1 for the survey language). When translation was
required, the survey was first translated by a member of the re-
search team and then reviewed by a faculty member at the local
institution. These faculty members are fluent in both the local lan-
guage and English, providing support to ensure the accuracy and
appropriateness of the translation.

A local contact at each institution recruited the participants for
the study by emailing two invitations to participate (the second
one week after the first) to graduate students in computing at their
institution. The same invitation emails were used at all institutions
(modulo translation), and the contact inviting participation was not
given information on which students chose to participate (or not)
in the study, to reduce pressure to participate.

3.2 Analysis Plan

We analyze CIPS data first, without considering any other fac-
tors. Prior work has raised concerns about the factor structure of
CIPS [17] and the conceptualization of impostorism in general [27].
Thus, like [31] and [38], we evaluate the instrument as a single
score obtained by summing the responses. Since the CIPS is com-
posed of 20 5-point questions, the score has a value between 20 and
100. According to Clance’s original interpretation, 41-60 represents
“moderate” impostor experiences, a score of 61-80 represents “fre-
quent” IP experiences, and 81-100 represents “intense” impostor
experiences [9]. We analyze the CIPS data both (a) separately (by in-
stitution) and (b) in aggregate. We anticipate at least some of the the
data to not be normally distributed, based on past results [38], so we
use non-parametric statistical tests after verifying deviation from
normality using D’Agostino’s K-squared test and visual inspection.

First, we combine all of the data to create a single distribution.
We compare the median and IQR to previously reported data from
undergraduates in computing to determine if graduates in comput-
ing experience IP to a different extent.

Second, we use the Kruskal-Wallis H test to compare the data
from each institution. The Kruskal-Wallis H test indicates if the
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samples are likely to be drawn from the same underlying distribu-
tion. If the Kruskal-Wallis test indicates that samples may be drawn
from different distributions, then the Dunn-Bonferroni post-hoc
test is used to identify which samples differ. Additionally, we com-
pute effect sizes and perform power analyses to determine whether
our sample size is sufficient to detect meaningful differences and
patterns in IP experiences.

After analysis of the CIPS data alone, we investigate the relation-
ship between IP score and other factors collected in the survey. We
code gender, ethnicity, progress in the program, prior experience
with computing, prior experience with research, and the individual
questions about perception about the field and used them as cate-
gorical predictor variables. We calculate a correlation matrix for the
independent variables and removed items with high correlation (>
.7) to avoid issues of multicollinearity. We use a multiple regression
with the predictor values and IP score as the dependent variable.
Predictor variables with high p-values were considered for removal,
and the R? for the model is reported.

Moreover, we perform a thematic data analysis to identify un-
derlying themes in participants’ responses. This analysis, presented
in Section 5, provides additional depth to our understanding of the
experiences that influence IP in graduate students and captures
additional factors not explored in the quantitative data.

4 Data

4.1 IP Prevalence

Table 2: IP rates at each institution, including the percent of
respondents reporting a IP score above the diagnostic criteria
of 61 (%DC).

[ Institution® [ N [ Mean | StDev | Med | IQR [ %DC |
Africa (A) 41 53.20 13.89 52 14 22.0
Asia (B) 15 56.20 15.89 56 18 33.3
Europe (C) 117 63.36 14.66 62 19 59.0
Europe (D) 36 61.78 12.57 60 17 50.0
Europe (E) 15 65.73 14.51 67 19 73.3
North America (F) 67 69.33 14.66 72 15 77.6
North America (G) | 23 62.09 15.61 63 16 52.2
North America (H) | 17 74.53 15.74 74 15 82.4
Oceania (I) 12 63.50 15.04 62 12 50.0
Oceania (J) 50 68.88 13.47 70 20 70.0
South America (K) 30 55.03 18.77 56 28 36.7

[ Overall [ 423 [ 6346 | 16.01 | 63 | 22 | 57.2 |

This observational study provides insight into the current state
of IP experiences among computing graduate students. We first
analyze the full set of data (across all institutions) to determine if
graduates in computing appear to experience IP at different rates
than in previously published studies. We collected data from 423
students (across all institutions).? To assess whether parametric
statistical tests are appropriate, we applied the D’Agostino’s K-
squared test (7.682, p=0.021). We chose this test over alternatives

2We use the continent in which the institution is located as an identifier, but we note
that a single institution cannot be seen as representative of the breadth of experiences
in such a broad geographic area.
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such as the Shapiro-Wilk or Kolmogorov-Smirnov tests because
of its robustness to larger sample sizes and its joint consideration
of multiple distributional moments. The test revealed a significant
deviation from normality, consistent with findings from prior work.
Our sample had a median of 63 with an interquartile range (IQR) of
22. The diagnostic criterion suggested by Clance is IP > 61 [11], so
the median IP score we observed is above the diagnostic criterion.
This result suggests that experiences of IP are prevalent across the
entire (global) population we surveyed.

In total, 57.2% of the sample population reported an IP score at or
above the diagnostic criterion. While this percentage is comparable
to the 57.8% reported by Rosenstein et al. [31] and slightly lower
than the 68% reported by Zavaleta Bernuy et al. [38], both of whom
studied students from undergraduate computing programs in North
America, it remains notably higher than the 27-48% typically found
in fields outside of computing [31].3

We were also able to compare IP scores reported by the under-
graduate and graduate populations at the institutions of Rosenstein
et al. [31] and Zavaleta Bernuy et al. [38]. In one case, the percent-
age of undergraduates reporting IP scores above the diagnostic
criteria was slightly higher (57.8% vs. the 52.2% reported by gradu-
ate students), but in the other, the percentage of undergraduates
reporting above the diagnostic criteria was lower (68% vs. 77.6%).
These samples were collected from the undergraduate and graduate
populations at different times, which is a threat, but these results
suggest that IP scores reported by undergraduate and graduate
populations are comparable.

As described in Table 2 and represented visually in Figure 1, IP
scores vary widely. Three institutions (Africa (A), Asia (B), and
South America (K)) stand out for particularly low median IP scores
(< 56). They are moderate-sized relative to the other institutions in
our sample. Another group of four institutions report median scores
near the diagnostic criteria (60-63): Europe (C), Europe (D), North
America (G), and Oceania (I). This institution includes our smallest
institutions and another moderate-sized institution. The final four
institutions (Europe (E), North America (F), North America (H), and
Oceania (J)) report relatively high (> 70) IP scores.

A Kruskal-Wallis H test indicated statistically significant differ-
ences in IPScore across institutions, H = 53.237, p < .001. This
nonparametric test was selected because the distribution deviated
significantly from normality (as shown previously), which makes
ANOVA inappropriate. The H test assumes that the samples are
independent and that the distributions of the dependent variable
have similar shapes across groups; visual inspection of score distri-
butions indicated that these assumptions were reasonably justified.

To estimate the magnitude of the differences identified by the
H test, we computed the effect size (¢2) [34]. The resulting value,
€2 = 0.149, exceeds the threshold of 0.14 typically interpreted as a
large effect [18], suggesting that institutional affiliation accounts
for a substantial portion of the variance in scores. To evaluate the
adequacy of the study’s design, we conducted a post-hoc power
analysis. Converting £ to Cohen’s f (f = 0.42) and using the
observed sample size (N = 306) and a = .05, we estimated the

3Since this analysis is performed on individuals, rather than across institutions, it is
sensitive to the number of responses at each institution. Weighing each institution
equally reduces the average slightly, but we come to a similar conclusion that IP rates
are elevated in relation to past work.
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statistical power to be 0.999, indicating that the analysis was suffi-
ciently powered to detect an effect of this magnitude.
Dunn-Bonferroni post-hoc tests were conducted to identify which
institutional pairs showed significant differences in IP scores. Dunn’s
test is appropriate following a Kruskal-Wallis H-test, and we con-
servatively applied a Bonferroni correction to reduce the risk of
false positives. The analysis indicates that there are significant dif-
ferences (at @ < 0.05) between two of the institutions with the
lowest reported IP scores (Africa (A) and South America (K)) and
three of the institutions with the highest scores (North America (F)
and (H) and Oceania (J)). Asia (B) and Europe (E) were not found to
vary significantly from the other institutions due to the relatively
small sample sizes at both. These results suggest that there may
be effects related to size and geographic location, as smaller insti-
tutions tended to report lower IP scores and European and North
American institutions tended to report higher IP scores.

4.2 IP and Demographic Factors

Next, we performed a multiple regression to investigate the poten-
tial relationship between IP score and other factors collected in the
survey. This method was selected to evaluate the unique contri-
bution of each predictor, assuming a linear relationship between
predictors and outcome. We dummy-coded categorical variables
such as gender, ethnicity, and institution and converted Likert-
style responses to numeric values (1-5) for analysis. While Likert
responses are ordinal, transformation to numeric values is com-
mon, based on the assumption that the scale approximately reflects
interval-level measurement.

Prior to modeling, we examined a correlation matrix to detect
multicollinearity. Several of the factors were highly (>]0.7]) corre-
lated, so we removed one question from each highly-correlated
pair. The resulting model had an R? close to 1, indicating extreme
overfitting. We performed manual stepwise pruning, ultimately
reducing the model to consider only gender, the number of years
the student had been a graduate student (which acts as a proxy for
Ph.D./masters program), and the number of years in computing (as
a proxy for prior experience). These were retained due to theoreti-
cal relevance and improved model parsimony. This model, which
had the highest fit of the models we tried, had an R? of only 0.037,
indicating that these observable factors do not strongly predict IP
scores. Notably, neither the number of years in computing (prior
experience) or number of years in graduate programs were corre-
lated with feelings of imposterism, indicating that students across
a range of backgrounds and at levels of the program experience
IP feelings. More generally, the lack of a strong model suggests
that the causes of IP experiences either (a) vary across contexts or
(b) are not reflected in the questions about visual characteristics,
experience, or belonging that we asked.

Since prior work (see, e.g., [31]) has suggested that gender is
correlated with the rate of IP experiences reported, we conducted
a post-hoc analysis to specifically investigate the relationship be-
tween gender and IP scores. Table 3 describes the proportion of
men and women at each institution* and the average IP score for

“Europe (C) is only partially included, as its ethics protocol prohibits it from reporting
data at an individual level.
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Figure 1: Imposter Phenomenon (IP) Score per Institution

Table 3: IP rates for men and women at each institution.

Institution

Median IP

(Men) % Women

% Men

Median IP
(Women)

Median

% No Response (o Remmarca)

Africa (A)

48.8 50.5 17.1

50.0

34.1 52.5

Asia (B)

40.0 56.5 46.7

51.0

13.3 64.5

Europe (C)

- 59.7 -

71.5

Europe (D)

33.3 60.5 41.7

63.0

25.0 57.0

Europe (E)

40.0 65.0 26.7

64.5

33.3 69.0

North America (F)

28.4 64.0 20.9

74.0

50.7 73.5

North America (G)

82.6 63.0 17.4

60.5

0.0 -

North America (H)

35.3 69.0 35.3

83.5

29.4 72.0

Oceania (I)

16.7 62.0 33.3

62.0

50.0 64.5

Oceania (J)

42.0 66.0 20.0

78.0

36.0 72.0

South America (K)

53.3 56.0 26.7

59.5

20.0 39.5

Overall (excluding Europe (C)) |

41.5 61.0 25.8

66.0

324 66.0
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men and women at the institution.’ Across the entire population,
men (n=127) reported a median IP score of 61, and women (n=79)
reported a median IP score of 66. Because, as noted earlier, the IP
scores were not normally distributed, we used the Mann-Whitney
U test to assess whether the scores differ significantly between gen-
ders. This test assumes that the distributions have similar shapes;
visual inspection of the distributions supports this assumption. The
Mann-Whitney U test (U=4289.5, p=0.080), while suggestive, does
not provide strong evidence that the distributions differ between
genders across all of our insitutions.

Earlier, we found that there was significant variation in IP scores
between institutions, and visual inspection of Table 3 identifies a
few institutions where the median IP score for men and women vary
(see, e.g., North America (F) and (H)). To examine whether gender
differences in IP scores vary across institutions, we conducted sepa-
rate Mann-Whitney U tests within each institution, comparing the
IP scores of men and women. We applied the Benjamini-Hochberg
procedure to adjust for multiple comparisons across institutions.
After correction, no institution showed a statistically significant
difference in IP scores between men and women. A larger sample
may be required to provide stronger evidence for or against the
hypothesis that IP scores are distributed differently across genders.
Regardless, the lack of statistically significant difference—globally
or at any single institution—suggests that any difference, if it were
to exist, would be small.

Table 4: Responses to an open-ended question about re-
sources available to support sense of belonging.

Code l Examples

Sense of community Clubs, friendly classmates

Encouragement from faculty Encouragement from lecturers,

mentors

Listening to students Wellness surveys, academic ad-

visors

Well-being programs

Pride

Support for student endeavors | Funding for projects, faculty

works with students

Unfriendly environment Fellow students unwilling to

communicate

Not satisfactory Some support exists, but it’s not

good enough

5 Thematic Analysis

The survey questions we asked about visual characteristics (eth-
nicity, gender, and age), belonging, and experience did not identify
any factors consistently related to higher rates of IP experiences.
Nevertheless, we observe some variation between institutions. To
better identify potential sources of these differences for future in-
vestigations, we performed a thematic analysis of the open-ended

SWe report only men and women, since we received a very small number of responses
that identified as a gender other than man or woman. We hope that future work will
be able to investigate IP rates across a full spectrum of gender identities.
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question, “Does your institution do anything to support your sense
of belonging? If yes, please describe what your institution does”

Thematic analysis followed a structured, iterative approach. A
single reviewer initially read all participant responses and identified
preliminary codes. These codes, along with example quotes, were
discussed with a second reviewer to develop consensus and to
refine the coding framework. Following this discussion, the entire
dataset was recoded using the finalized set of codes. This approach
is consistent with the thematic analysis framework described by
Braun and Clarke [2], which emphasizes identifying, analyzing,
and reporting patterns (themes) within qualitative data.

The resulting codes and their descriptions are presented in Ta-
ble 4. The analysis suggests that graduate students often develop a
sense of belonging through support from their community (other
students and faculty). However, many believe that their institutions
are not doing enough to actively support their sense of belonging.

The source of the sense of community may play a meaningful
role in shaping their experiences with IP. Students from all institu-
tions mentioned developing belonging through their communities.
However, we identified a pattern when comparing institutions with
differing IP prevalence. At institutions with higher IP scores, stu-
dents described the sense of community as coming from peers,
while students at institutions with lower IP scores indicated that
community was being fostered by faculty and staff. One student
states that, “our professors often give us projects to work in groups
... we get to build relationships from there,” and another noted that
their lecturers provide significant encouragement and are highly
engaged. Although we are unable to determine whether the role of
peers in the development of community is a reaction to IP experi-
ences or their source, the data suggests that more engaged faculty
involvement in creating and supporting the community is
linked with lower perceived feelings of imposterism.

Several students also discussed the existence—or the lack—of
support programs. While we are unable to determine whether the
presence of support programs is a response to existing negative as-
pects of the community that might cause IP feelings, the existence
of support programs does not appear to be related to lower
IP experiences. Several of the institutions with the highest rates
of reported IP experiences had at least some well-being programs
(though perhaps “not enough”). One student stated that there were
multiple “events that celebrate and support different identities” as
well as “clubs get togethers and semesterly celebrations” However,
another student at the same institution shared that these events
were “not very successful and the attempts are somewhat half put
together,” while another student suggested that the sense of be-
longing is purposefully absent “to make [students] work harder” In
contrast, institutions with the lowest rate of IP experiences appears
to have no such programs, and several of the other institutions with
lower rates of reported IP experiences also appear to have little or
no support of this type available. Taken together, this emphasizes
the importance of individual community members, rather
than institutional programs, in supporting the development
of the community.
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6 Discussion

Our findings confirm that the Impostor Phenomenon (IP) remains a
prevalent and impactful experience for graduate students globally.
Consistent with prior studies using the Clance Impostor Phenome-
non Scale (CIPS) in computing [19, 31, 38], we observe high rates
of IP across the majority of institutions in our study. We were also
able to compare the IP experiences reported by graduate students
in our sample with previously collected data from undergraduates
at the same institution. At the two institutions where we could
compare graduates and undergraduates, the two populations had
comparable scores, with graduates reporting higher rates of IP at
one institution and lower rates at the other. Taken together, this
suggests that IP experiences persist through the undergraduate
population to both graduate and professional [19] contexts.

While rates of IP experiences were generally high, we observed
geographic variability. Previous large-scale studies have focused
on North American institutions [31, 38]. Our data suggest that
institutions in Europe, North America, and other culturally aligned
regions report higher IP scores compared to institutions elsewhere.
However, this observation is based on a limited amount of sampling
(only one institution in a continent in multiple cases), and we expect
that experiences will vary widely within each geographic region.
As a result, this pattern requires validation by further sampling
underrepresented regions such as Africa, Asia, and South America.
Nevertheless, the result aligns with other research that appears
to show that rates of impostor feelings vary across cultures, with
IP experiences found to be less pervasive in Korea than in the
United States [4]. These results raise important questions about the
extent to which cultural, structural, or educational differences shape
the manifestation and intensity of IP. They also align with recent
critiques of the CIPS and IP conceptualizations that highlight the
need for more culturally sensitive frameworks [14, 35]. Our findings
reinforce the argument that global IP research must move beyond
Western-centric constructs and measurement tools.

We also evaluated IP rates for both men and women. Clance and
Imes [11]’s original work suggested that women are more likely
than their male counterparts to experience impostor feelings, and
previous work [6, 31, 38] in computing contexts have generally
found that women report higher IP scores than men. However,
while rates of IP appeared (visually) to differ between men and
women at some of the institutions we observed, we were unable
to find statistical evidence of a difference. While unexpected, other
work outside of computing has failed to find a difference between
men and women, leading Rohrmann et al. [30] to consider the issue
of whether women experience IP more frequently than men to be
unsettled. It is possible that the experiences of men and women
may be more similar in graduate computing contexts than in under-
graduate contexts. However, it is also possible that a larger data set
is required to identify differences. These results also invite further
exploration asking whether prior findings in computing contexts
are driven by the unique cultural norms and gender imbalances in
those environments.

Unfortunately, our open-ended questions did not elicit responses
that revealed cultural differences that might explain variation be-
tween institutions in different regions. However, our qualitative
analysis was able to examine the supports that students identified at
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their institutions. Students frequently described finding belonging
through building relationships with peers and faculty mentors, but
many also expressed that their institutions were not actively provid-
ing support or fostering that sense of belonging. These open-ended
responses suggest that informal community support, particularly
faculty engagement, may play an important role in mitigating IP
experiences. This observation is in line with prior work that found
that the prevalence of IP in graduate students is linked to mentor-
ship quality [13, 36] and echoes broader research that emphasizes
the protective effect of strong mentoring relationships—in addition
to supportive networks—in building healthy self-concept [16].

In sum, our findings both support and extend existing literature.
They reaffirm the high prevalence of IP in computing contexts and
the value of mentorship. At the same time, they suggest that both
men and women experience IP at similar rates in graduate contexts,
so the effect of gender may be less consistent than previously re-
ported. Our results also hint at the possibility that there is regional
variation in the rates at which IP experiences are felt, which high-
lights the need for more international and relational approaches to
understanding and mitigating the impostor phenomenon.

7 Threats to Validity

We have previously identified a number of potential threats, in-
cluding differences in the surveys distributed (due to translation,
the desire of particular institutions to not ask specific questions,
and restrictions on what data can be collected and reported). We
have also cautioned against drawing broad conclusions about the
experiences of students in a particular region from a single (or small
number) of observations. While our study has demonstrated that
there is variance in IP experiences and while our data suggests
that those differences may be related to region and institutional
size or mission, more data—and more rich qualitative data—will be
required to understand the diverse range of experiences of students
across the globe. Our data is particularly skewed toward larger
universities with higher research activity, due to the need to re-
cruit graduate students for the survey and based on the personal
networks we used to recruit participating institutions; smaller or
differently-classified institutions may have different IP rates.

In addition to these previously discussed threats, our study de-
sign also admits the possibility of selection bias. Students experi-
encing IP might avoid participating due to fear or anxiety related
to the disclosure of their feelings to institutional contacts, resulting
in an underestimation of the prevalence of IP. It’s also possible that
students who feel IP experiences more frequently respond to the
survey rates, as the ideas in the survey resonate with them.

8 Conclusions

This study highlights the prevalence of IP among graduate students
globally, with significant variation between institutions and po-
tential variation across geographic regions. Institutions in Europe,
North America, and culturally aligned regions report higher rates of
IP compared to those in other parts of the world, although these re-
gional trends require further validation, especially in understudied
regions such as Africa, Asia, and South America. We paid special
attention to interactions between IP and gender but found little
evidence that reported IP varies between men and women.
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Our analysis suggests that differences in IP prevalence are not
strongly associated with institutional support programs but, rather,
appear to be linked to community engagement within institutions.
Specifically, a faculty-driven sense of belonging correlates with
lower IP scores. This underscores the critical role that faculty and
staff engagement play in mitigating feelings of imposterism, consis-
tent with prior research emphasizing the importance of mentorship.

Future research should prioritize expanding and diversifying
data collection across institutions and regions, to better understand
why students in some regions report lower levels of IP than oth-
ers. In addition, future studies should expand on our findings by
collecting richer qualitative data to examine how faculty involve-
ment can be effectively fostered and what specific forms of support
most strongly promote a sense of belonging that reduces IP. Ad-
ditionally, longitudinal and qualitative studies could explore the
relationships between community sources and IP experiences, clari-
fying whether peer-driven communities emerge as a response to IP
or contribute to its development. Given that institutional programs
alone do not appear sufficient to reduce IP, future work might also
focus on the interpersonal dynamics and cultural factors that shape
graduate students’ experiences. Broadening geographic and institu-
tional representation and better understanding the role that faculty
involvement plays will be essential to capture the diversity of grad-
uate experiences and to design targeted interventions that address
IP in specific contexts.
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