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Who is with us today?
In the chat...

please introduce yourself!

* Provide your name, institution & S-STEM
award track (if applicable)

what are you curious about?

 What question(s) do you have about
Imposter Syndrome?
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Housekeeping

Please keep you microphone on mute when not speaking. You are welcome to use the “raise your hand”
‘ button or type into the chat if you have a comment.

@ A great deal of how we communicate involves body language and nonverbal cues are helpful to let us know
how you are responding to the discussion. If possible, please turn on your camera.

E You are welcome to introduce yourself in the chat.
BH Live ASL Interpretation and closed captioning is available.
Today’s slides and recording will be posted on the event page of the S-STEM REC website.

0 Contact Jamila Blake in the chat or at jblake @aaas.org for technology questions or issues.

Please take our short live survey to provide feedback on this virtual event!
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Disclaimers

This material is based upon work supported by the National Science Foundation under Grant
No. DUE-2224093.

Any opinions, findings, interpretations, conclusions, or recommendations expressed in this
material are those of its authors and do not represent the views of the AAAS Board of
Directors, the Council of AAAS, AAAS’ membership or the National Science Foundation.

The AAAS S-STEM REC is promoting consultation with MN Associates, Inc. as they are a REC
partner, but this does not constitute an endorsement of MN Associates, Inc. as evaluators by
the National Science Foundation.

| NSF AwaRD #2224093
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AAAS S-STEM Resources & Evaluation Center (REC)

The S-STEM REC seeks to cultivate a network of S-STEM stakeholders and promote the exchange of ideas,
resources, opportunities, and knowledge related to the effective strategies and practices to increase the
number of talented low-income students obtaining degrees in STEM and entering the STEM workforce.

AAAS S-STEM REC works to:

(éL)) Increase the effectiveness of the S-STEM Portfolio

A
w Build the capacity of S-STEM Network Programs

]‘ Build the capacity of S-STEM Scholars

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

| AAAS.ORG | 7/23/2025




S-STEM REC Team

NSF SCHOLARSHIPS IN STEM NETWORK SOLICITATION

NSF AWARD #2224093: AAAS-NSF S-STEM

m‘ AAAS S-STEM REC Resource & Evaluation Center

Quality Education for Minorities
(QEM) Network

conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the NSF.
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Objectives of the Webinar

Primary

1. Engage S-STEM grant project stakeholders in discussion and
knowledge exchange about evidence-based practices (EBPs)
promoted in S-STEM programs

Secondary

1. Determine the utility and effectiveness of a series of webinars
highlighting research and evaluation measures for EBPs

2. Identify areas where the REC can provide evaluation technical
assistance and support to S-STEM grant project stakeholders
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Today’s Agenda

|. EBP Resources & Speaker Introduction

. Featured Presentation by Dr. Yao Yang

1. Q&A

V. Wrap Up




EBP Resources on the REC Website

AYAAAS | SSTEMREC

EBP Repository

About Awards Events

Filter: Select “Evidence-Based Practices” under “Types”

STEM Identity EBP Repository

Description: Students’ self-perception as members of
the broader STEM community. A strong STEM identity
motivates students to persist in challenging
coursework...

June 28, 2024

Evidence-Based Practices

Sense of Belonging EBP Repository

Description: A sense of belonging is about feeling
part of something bigger. It's the extent to which
students feel accepted, respected, and included...

June 28, 2024

Evidence-Based Practices

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

Social & Academic Integration EBP
Repository

Description: Helping students feel connected to their
peers, faculty, and the broader academic community.
This integration fosters a sense of belonging where
Sewe

June 28, 2024

Evidence-Based Practices

Peer Led Tutoring EBP Repository

Description: Providing academic support and building
a sense of community through peer-led tutoring.
Students learn from each other, build confidence,
and real...

June 28, 2024

Evidence-Based Practices

Resources Blog

www.sstemrec.aaas.org

Share Effective Practices

Search Q

Guidebook for Preparing Research

& Evaluation Plans

Filter: Select “Guidebook” under “Types”

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

GUIDEBOOK FOR

PREPARING RESEARCH

AND EVALUATION

PLANS FOR NSF S-STEM
GRANT PROPOSALS

AAAS.ORG

7/23/2025


http://www.sstemrec.aaas.org/

Understanding and Applying
the Clance Imposter
Syndrome Scale

Yao Yang Ph.D.

Purdue University



Session Goals

@

Understand the
foundations and
structure of the CIPS

Consider institutional
practices

Explore new findings
from a structural
equation model

Reflect on how to apply
these insights in your
own work

11



What is Imposter
Syndrome

Imposter syndrome refers to
an individual’s belief that
their achievements stem
from external factors, such
as luck or error, rather than
their own intellect or abilities
(Clance & Imes, 1978).
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Structure of CIPS

“ Key Features:

* Format: 20 items on a 5-point
Likert scale (1 =Notatalltrue, 5
= Very true)

* Scorerange: 20-100
* 20-40 =None to mild
* 41-60 = Moderate
* 61-80 = Significant

* 81-100 = Intense impostor
feelings

m What It Measures | Sample ltem

Fake (Fear of
Exposure &
Inauthenticity)

Discount
(Difficulty
Internalizing
Success)

Luck (External
Attribution of
Success)

Anxiety about
being “found out”;
self-doubt despite
evidence of
competence

Dismissing
achievements or
praise; rejecting
internal validation

Belief that success
is due to luck,
timing, or
deception

“I'm afraid people
important to me may
find out that I'm not
as capable as they
thinklam.”

“It's hard for me to
accept compliments
or praise about my
intelligence or
accomplishments.”

“At times, | feel my
success has been
due to some kind
of luck.”
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Clance Impostor Phenomenon Scale (CIPS) History

-

~N

eClance & Imes define
the lmposter
Phenomenon in high-
achieving women

eBased on clinical
observations and

therapy sessions

1978-Conceptual

Foundation

1985-CIPS

published

*Clance published
20-item CIPS

*To assess the
intensity

-

*Psychometric studies (e.g.,
Chrisman et al.)confirm a
three-factor structure.

*Fake (Fear of exposure)

eDiscount (Difficulty
internalizing success)

eLuck (External attribution)

1995-Factor

Structure Validated

~N

2000s- Cross-

Cultural Expansion

eUsed in multiple
global contexts (e.g.,
Germany, Iran,
Korea)

*No major revisions
made despite

cultural variation
\_ 4

(

e Lack of

eConcerns about

\

systemic/contextua
litems, such as
discrimination or
underrepresentation

cultural and racial
generalizabilitv grow

2010s -Emerging

Critiques

2020s -Proposed

Refinements

eAdd afourth factor
for systemic
influences

eOngoing critique
regarding
inclusivity,
contextual validity,
and standardized
cutoff scores
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’/*:? Think about:

What are common imposter
thoughts among college students
in STEM—

especially those who are female,
first-generation, or racially
minoritized?

iam
amazing

N
\

\' -
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Yang et al. (2024) study

Article
Jourmal of College Soudent F;.Ef.-:ntu:ln.
Achievement Goals, ey T e
£ The Autheors) 204
Imposter Syndrome, Articie reuse guidelines
= b comdfjowrnals-permis sons
and Psychulngical DC)TT;.II??JIIEEIDEIFIISI?I?ESE
- Fourmals. opepub. . comdhsosmel’csr
Distress Among S Sage

Female STEM Students:
A Structural Equation
Model

Yao Yang' ', Chunyu Xu”®,
Tugce Karatas®, T;bresha E. Glass”
and Yukilko Maeda

Abstract

Psychological distress can influence a student's decision-making process regarding
whether to persist in their academic journey. This soudy examined the influence of
achievement goals and imposter syndrome on fermale STEM college students” psycholog-
ical distress. It involved 395 partdipants, with 37.72% identifying as minoritizmed and
44 05% as first-generation students, who completed an online survey. Findings of soruc-
wural equation modeling indicated that higher imposter syndrome levels mediated the link
between performance-avoidance and mastery-avoidance goals and psychological distress.
Conversely. emphasizing mastery-approach goals was linked to lower imposter syn-
drome levels, reducing psychological distress. Multigroup analyses revealed these effects
were consistent aoross different soudent groups, regardless of their minoritzed status.
But these effects are different between first-generation and continuing-generation college
students. This suggests that educational institutions can implement strategies to support
the mental wellbeing and retention of female STEM soudents.
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III Research Questions

What are the relationships
among achievement goal
orientations, imposter
syndrome, and
psychological distress of
female college
students from STEM?

J

Does the status of being
minoritized female college
students moderate the
relationship among
achievement goal
orientations, degree of
imposter syndrome, and

psychological distress?

Does the status of being
first-generation female
college students moderate
the relationship among
achievement goal

orientations, degree of
imposter syndrome, and
psychological distress? /




Hypothesis

Figure 1
Initial Model Specification about the Relationships among Achievement Goals Orientations, Imposter Syndrome, and Psychological

Distress

Performance-approach goals

Somatization
Performance-avoidance goals
Depression
Mastery-avoidance goals
B Anxiety
Mastery-approach goals




Participants and
procedure

* Participants: female college
students in STEM disciplines

* Context: aresearch-based
university in Midwestern
areas of U.S.

 Datacollection: online
survey; between June and
October in 2021

* Final analytic sample
without missing values:
N=395, age= 18 to 35

Table |. Sociodemographic Characteristics of Participants.

Characteristics n (%)
Academic standing

Undergraduate 263 (66.58)
Master’s student 48 (12.15)
Ph.D. student 84 (21.27)
Race/ethnicity

White 95 (24.05)
Asian 148 (37.47)
Black 56 (14.18)
Hispanic 52 (13.16)
Native American 44 (11.14)
First-generation

Yes 174 (44.05)
No 221 (55.95)
Note. N=395.
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Measures

Clance Imposter Syndrome Scale (CIPS; Clance, 1985)

* 20-item survey, Likert-response format

* A5-point rating scheme, ranging from 1= not at all true through 5=very true
* Cronbach'sa=.912

Achievement Goal Questionnaire-Revised (AGQ-Revised; Finney & Barron, 2004)
* Finney et al. (2004), a modified version of Elliot and McGregor (2001)

* A12-item survey, Likert-response format, Four three-item subscales

* A7-pointrating scheme, ranging from 1= Not at all true of me to 7= Very true of me
* Cronbach’sa: 0.73-0.87

20



Brief Symptom Inventory 18 (BSI-18; Derogatis, 2001)
* Ashortversion of the Symptom-Checklist 90-R (Derogatis, 1975, 1977)

Six-item subscales of somatization, depression, and anxiety
5-point scale ranging from 0 = not at all to 4=extremely
Global Severity Index (GSl) to calculate sum scores
Somatization, a =. 88; Depression, a=.887; Anxiety, a =.898

CFAresults: X2 (132)=554.863, P <.001, RMSEA =.085, TLI=.895, and CFl
=.919

Standardized factor loadings: somatization, 0.72 - 0.79; depression,
0.77 -0.87; anxiety, 0.77 - 0.78.
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Key Findings:
Mediation Model

Figure 2

Standardized Regression Weights (B) of Paths in Selected Model (Model 3)

Performance-avoidance goals

Mastery-avoidance goals

Mastery-approach goals

-~ Takeaway: Avoidance-oriented students are more
vulnerable to impostor syndrome, which in turn
increases distress.

Imposter syndrome

Psychological
distress

Somatization

Depression

Anxiety
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Key Findings:

. - Implication: The mechanisms operate similarly
Mpderqtlon by across racial/ethnic lines—but other contextual
Minoritized Status stressors may still vary.

Table 4

Goodness-of-Fit Indexes in Group Invariances Tests for Group of Being Minoritized

Models ¥ df AP df p RMSEA CFI  AIC
1. Unconstrained (model 4) 4802 22 - - - 055 976 144.022
2. Factor Loading equal (model 5) 51.70 24 368 2 159 054 974 143.701

3. Paths equal (model 6) 5209 26 039 2 823 051 976 140.088
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Key Findings:
Moderation by First-
Generation Status

Table 5

 Differences found:

* Performance-avoidance goals had a stronger effect on
impostor syndrome among first-gen students.

* Mastery-approach goals did not significantly reduce impostor
feelings for first-gen students.

Implication: Achievement motivation plays a distinct role for
first-gen students, perhaps due to added socioeconomic/familial
pressures.

Goodness-af-Fit Indexes in Group Invariances Tests for Group of Being First-Generation College Students

Models

- df Ay df p RMSEA CH AIC

1. Unconstramed (model 7)
2. Factor Loading equal (model 8)

3. Paths equal (model 9)
Imposter Syndrome=Psychological Distress (%a)

Performance-Avoidance Goals= Imposter Syndrome (95) 48 14 23 55

Mastery-Approach Goals= Imposter Syndrome (%c)
Mastery-Avoidance Goals= Imposter Syndrome (9d)

51.75 22 - - 059 973 147.75
53.64 24 1.89 2 389 056 974 145.636
63.52 26 9.88 2 007 061 973 151.524
513 23 -2.34 1 126 056 974 145.296
i 1 019 053 977 142138

48.53 23 -5.11 1 024 053 976 142529
48.03 23 -5.61 1 018 053 977 142.030
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Implications of Yang et al. (2024)

shift from performance-
avoidance to mastery-approach
goals

Cognitive
reframing

Normalize imposter feelings

Individual-
Level

Interventions -
Cognitive-

behavioral therapy Reduce internalized blame

Build/Affirm Build self-compassion and
scholar identity confidence

25



Implications of Yang et al. (2024)

a4 Institutional
Strategies

Support
groups

Awareness
training

Increase
visibility

Share navigations

Validate experiences

Empower one another

Gender bias

The real impact of
microaggressions

Stereotype threat

26



What InSt|tUt|OnS : Example 1: First-Year Scholars

o at Yale (FSY)

Are D O i N g_a N d Iy Program Components

° * Enrollin:
Learning? . English 114
* Quantitative course

* Workshops on navigating campus,

Scholar Identity financial aid, advising

* |ntroductions to Yale resources

Personal Experiential Learning
Wellness & Career Preparation . .
% Community & Support
* Cohort-based, building peer connection
Social . and belonging
Engagement EnAg.;Zi;n;Irft

* Guided by Yale student counselors and
mentors

* Ongoing events and alumni panels

27



How the asset-based reframing might reduce Imposter

Syndrome
FSY Reframing How it helps with IP
Scholar ldentity > Affirmation of ¢ Humanized faculty through small-group * By affirming their
Self-Worth & Belonging lunches and advising inherent scholar
* Created space for authenticity and self- identity, FSY disrupted
expression internalized deficit
narratives
Personal Wellness > Reduces * Emphasized balanced routines: sleep, FSY taught students that
Overwork & Self-Doubt Spiral exercise, journaling, boundaries struggle is expected, not
* Normalized help-seeking and coping with shameful
mistakes
* Promoted the idea that self-care is part of
success
Experiential Learning & Career * Engaged students in future-focused planning FSY helped students
Preparation > Expands Sense of through alumni panels and goal-setting visualize themselves in
Competence * Engagedin applied, student-centered successful futures,
learning reducing self-doubt about

* more field-based exposure long-term competence

28



FSY Reframing How it helps with IP

Academic Engagement > Delivered rigorous coursework with FSY redefined course rigor
Strengthens Mastery & Reduces  structured support: ENGL 114, QR, as growth, not gatekeeping
Comparison Anxiety office hours, ULAs
Social Engagement > Counters * Designed inclusive, randomized FSY created an environment
Isolation & “Only One” Syndrome events to break cliques and widen where being different was
connections normalized and valued,
* Emphasized shared identity, peer encouraging students to

validation, and support be authentic self.

29



Example 2: Perspective
Project at Purdue

The Perspective Project integrates Purdue’s
Steps to Leaps pillars into academic courses
to support student well-being, growth, and
reflection.

How It Works

@ Instructors embed the Well-Being pillar +
at least one other pillar into course activities.

Students engage in reflections, projects,
and class discussions tied to personal
development.

% Campus partners (e.g., CAPS, CCO) visit
classes to connect students with resources.

LEADERSHIP

WELL-BEING

&

IMPACT

30



How Each Pillar Might Reduce Imposter Syndrome
Pillars | Whatitdoes | HowithelpswithlP

Well- * Teaches self-compassion and stress management practices * reframes failure as part of
Being * Encourages students to normalize help-seeking behavior wellness
* Promotes reflection, helping students recognize growth and * reduces toxic self-
internalize their success. comparison.
Leadersh ¢ Builds confidence through structured leadership practice * Providesrepeated evidence
ip * Teaches ethical, inclusive leadership, which validates diverse that students can lead and
voices. succeed, reducing fear of
* Emphasizes peer feedback and team-based decision-making, being “afraud.
helping students recognize their contributions.
Impact * Encourages students to connect coursework to real-world * Shifts the internal narrative
change from “Am | good enough?”
* Uses experiential learning opportunities to highlight different to “How can | contribute
paths to impact meaningfully?”

* Reinforces that impact can be made in collaborative, not just
competitive, ways.
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Networks * Facilitates peer bonding through group work and shared ¢ Strengthens sense of

reflections. belonging
* Expands access to mentors, guest speakers, and * Normalizes common
support systems (e.g., CCO, CAPS). struggles through
* Builds social capital authentic social
connections.
Grit/Persist * Teachesthat struggle is a normal part of learning and * Reframes “not knowing”
ence growth. as a normal
* Validates the importance of trying, failing, and iterating developmental phase,
* Encourages students to own their progress decreasing fear of

inadequacy.
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Closing
Reflections:
From Self-

Doubt to Self-
Compassion

EMOTIONAL AGILITY

IMPOSTER SYNDROME

v ® 4

" fak No one should I’'m not smart
m a fake.

VS. SELF-COMPASSION

2 % @

This is new My experience is | made a mistake.
to me. useful and valid. I'm still learning.

Tough thoughts are normal. They’re often a form of self-protection.

But don’t let them call the shots on who you are and how you live.

listen to my advice. enough for this job.

33



CONNECTED PAPERS: Psychometric Properties of CIPS

' CONNECTED PAPERS

—_—

Q] Impostor Phenomenon Measurement Scales: A Systematic Review

Showing paper suggestions for "Impostor Phenomenon Measurement Scales: A Systematic Review".

Choose a paper to huild a graph:

Search powered by Semantic Scholar

Impostor Phenomenon Measurement Scales: A Systematic Review
Karina K. L. Mak, S. Kleitman, Maree J. Abbott

Frontiers in Psychology 2019,

148 Citations, 43 References

@f\rm [ sae

e impostor phenomenon is a pervasive psychological experience of perceived intellectual and
professional fraudulence. Itis not a diagnosable condition yet observed in clinical and normal

populations. Increasingly, impostorism research has expanded beyond clinical anc Show more

Gender, age, and longitudinal measurement invariance of child and adolescent

depression scales: A systematic review.
Pascal Schlechter, Mona Hillmann, Sharon A. §. Neufeld
Clinical Psychology Review 2024

6 Citations, 105 References

.“ {, y @ T\r m D Save

$ihae ¥ Fo

¢+ CONNECTED PAPERS Q, Search for a paper..

Impostor Phenomenon Measurement Scales: A Systematic Review

Origin paper

Impostor Phenomenon Measurement Scales: A
Systematic Review

Karina K. L. Mak, S. Kleitman, Maree J. Abbott 2019

Prevalence, Predictors, and Treatment of Impostor
Syndrome: a Systematic Review

D. Bravata, S. Watts, Autumn L. Keefer, DivyaK.. 2019

The facets of animpostor - development and
validation of the impostor-profile (IPP31) for...

Fabio Ibrahim, Johann-Christoph Miinscher, P... 2020

Validation of the German-language Clance
Impostor Phenomenon Scale (GCIPS)

Kay Brauer, Annegret Wolf 2016

Validation of the Impostor Phenomenon among
Managers

S. Rohrmann, M. Bechtoldt, Mona Leonhardt 2016

Commentary: Prevalence, Predictors, and
Treatment of Imposter Syndrome: A Systematic...

D. Bravata, Divya K Madhusudhan, M. Boroff, K... 2020

Validation of the Clance Imposter Phenomenon
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120 Citations
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The impostor phenomenon is a pervasive
psychological experience of perceived intellectual
and professional fraudulence. It is nota
diagnosable condition yet observed in clinical and
normal populations. Increasingly, impostorism
research has expanded beyond clinical and into
applied settings. However, to date, a systematic
review examining the methodological quality of
impostorism measures used to conduct such
research has yet to be carried out. This systematic
review examines trait impostor phenomenon
measures and evaluates their psychometric
properties against a quality assessment
framework. Systematic searches were carried out
on six electronic databases, seeking original
empirical studies examining the
conceptualization, development, or validation of
self-report impostor phenomenon scales. A
subsequent review of reference lists also included
wo fulltext dissertations. Erﬂietermined



Thank you!

Contact: yang1/707@purdue.edu



Questions & Answers
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https://teachonline.ca/tools-trends/exploring-future-education/five-key-questions-about-state-online-learning
https://creativecommons.org/licenses/by-sa/3.0/
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S-STEM REC Evaluation Technical Assistance Request Form

Link:
https://tinyurl.com/yckdwhmd
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https://tinyurl.com/yckdwhmd

Participant Survey

Link:
https://airtable.com/appquXkwkvOGC
P3CD/paglKZLG8dHaZNRYE/form
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https://airtable.com/appquXkwkvOGCp3CD/pagIKZLG8dHaZNRYE/form
https://airtable.com/appquXkwkvOGCp3CD/pagIKZLG8dHaZNRYE/form
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Stay Connected With Us!

Explore: https://sstemrec.aaas.org/
Get on our Mailing List: http://eepurl.com/grH5C9
Connect on LinkedIn: https://www.linkedin.com/company/csew
Follow on Bluesky: https://bsky.app/profile/aaascsew.bsky.social

NSF AWARD #2224093: AAAS-NSF S-STEM Resource & Evaluation Center
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE


https://sstemrec.aaas.org/
http://eepurl.com/grH5C9
https://www.linkedin.com/company/csew
https://bsky.app/profile/aaascsew.bsky.social

	Slide 1: S-STEM Resource & Evaluation Center (REC)       
	Slide 2
	Slide 3: Housekeeping
	Slide 4: Disclaimers
	Slide 5: AAAS S-STEM Resources & Evaluation Center (REC)
	Slide 6
	Slide 7
	Slide 8: Today’s Agenda
	Slide 9: EBP Resources on the REC Website   www.sstemrec.aaas.org 
	Slide 10: Understanding and Applying the Clance Imposter Syndrome Scale   
	Slide 11: Session Goals
	Slide 12: What is Imposter Syndrome
	Slide 13: Structure of CIPS
	Slide 14: Clance Impostor Phenomenon Scale (CIPS) History
	Slide 15: 🧠  Think about:
	Slide 16: Yang et al. (2024) study
	Slide 17: Research Questions
	Slide 18: Hypothesis
	Slide 19: Participants and procedure
	Slide 20: Measures
	Slide 21
	Slide 22: Key Findings: Mediation Model 
	Slide 23: Key Findings: Moderation by Minoritized Status
	Slide 24: Key Findings: Moderation by First-Generation Status
	Slide 25: Implications of Yang et al. (2024)
	Slide 26: Implications of Yang et al. (2024)
	Slide 27: What Institutions Are Doing—and Learning? 
	Slide 28: How the asset-based reframing might reduce Imposter Syndrome
	Slide 29
	Slide 30: Example 2: Perspective Project at Purdue
	Slide 31: How Each Pillar Might Reduce Imposter Syndrome 
	Slide 32
	Slide 33: Closing Reflections: From Self-Doubt to Self-Compassion
	Slide 34: CONNECTED PAPERS: Psychometric Properties of CIPS
	Slide 35: Thank you!  Contact: yang1707@purdue.edu
	Slide 36: Questions & Answers
	Slide 37
	Slide 38
	Slide 39

