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SUMMARY OF ASSESSMENT (suggested length of 1-2 pages)

A. Program Learning Outcomes (PLO)
List all your PLO in this box. Indicate for each PLO its alignment with one or more institutional
learning outcomes (ILO). For example: “PLO 1. Apply advanced computer science theory to
computation problems (ILO 2 & 6).”

New Program Learning Outcomes as of October 5, 2024

1. Understand key concepts and theories of psychology’s content domains and identify

connections to personal and social issues

2. Apply scientific and statistical reasoning to interpret and conduct research on
psychological phenomena with openness and transparency (ILO 1: Critical Thinking).
Evaluate the ethics of psychological science.
Demonstrate effective communication skills (ILO 2: Written Communication).
Describe academic and career options within psychology.
Recognize how Justice, Equity, Diversity, and Inclusion objectives are advanced within
psychological science.
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B. Program Learning Outcome(S) Assessed
List the PLO(s) assessed. Provide a brief background on your program’s history of assessing the
PLO(s) (e.g., annually, first time, part of other assessments, etc.)

During the 2016-2017 and 2021-2022 school years, we assessed PLO 4 using the CSUEB ILO
Written Communication Rubric. During the 2017-2018, 2018-2019, and 2023-2024 school years,
we created and revised an online multiple-choice test to evaluate PLOs 1, 2, and 3. During the
2019-2020 school year, we used an empirical article analysis assignment to evaluate PLO 2.
During the 2020-2021 school year, we used the online multiple-choice test to assess PLO 3 and
surveyed faculty on how they cover ethics in their classes. During the 2022-2023 year, we
assessed PLO 5 using a new survey that we designed to assess career knowledge and students’



beliefs about skills they acquired throughout the program. This year, we revised the article
analysis assignment from 2019-2020 to assess PLO 2 (and ILO 1).

C. Summary of Assessment Process
Summarize your assessment process briefly using the following sub-headings.

Instrument(s): (include if new or old instrument, how developed, description of content)

Students read two short empirical articles and answered ten questions that assessed their
critical thinking ability. First, we evaluated students’ understanding of the article content by
asking questions about the theory underlying the research projects, the operationalization of
variables in the studies, the researchers’ hypotheses and rationale, and the results. Next, we
evaluated whether students could recognize pros and cons to the researchers’ approaches and
identify possible alternative explanations for the results. Lastly, we asked students to design a
follow-up study that operationalized the key variable in a different way.

The assessment committee (Drs. Baranski, Layous, and Miranda) evaluated student responses
(each student evaluated by two raters) on the Institutional Learning Outcome Critical Thinking
Rubric (approved by Academic Senate March 2016) and on more specific questions of interest
to the psychology department (e.g., How well did the student explain the importance of
replication?).

See Appendix A for the assignment, model answers, and the articles themselves. See
Appendix B for the scoring form (completed by raters on Qualtrics)

In our 2019-2020 assessment report (also focused on PLO 2 and ILO 1 like the current
assessment), the Psychology Department’s assessment committee recommended that we
change the evaluation to include two different articles with conflicting conclusions to provide
students with a clearer opportunity to compare results and state their position. We have some
evidence that this assessment allowed our students to better showcase their reasoning.

Sampling Procedure:

Our sample came from Dr. Baranski’s PSYC 491E section (n = 20), Dr. Fencsik’s PSYC 491C
sections (n = 9), and Dr. Anguas-Wong’s PSYC 200 section (n = 45). Dr. Baranski’s students
completed the assessment in class and Dr. Fencsik’s and Dr. Anguas-Wong’s students
completed the assessment on their own time for extra credit. Participants were assured non-
completion would not count against them and that their assignments would be anonymized
when evaluated. Participants were also notified that their responses would be evaluated by
faculty in the psychology department.

Sample Characteristics:

The PSYC 491 sections represented our advanced students who should have mastered our
PLO/ILO and the PSYC 200 section represented students at the beginning of their time in our
department who should likely score relatively lower on this assessment. We did not collect
demographic information from participants.



Data Collection: (include when, who, and how collected)

Dr. Baranski completed the assessment in her class on Tuesday, April 29 (during Week 14 of
the Spring 2025 semester). Drs. Anguas-Wong and Fencsik introduced the assignment as an
extra credit opportunity and allowed a couple weeks for students to turn it in (Dr. Anguas-
Wong during Weeks 5-7 and Dr. Fencsik during Weeks 13-14 of the Spring 2025 semester).
The assignment and corresponding articles were posted to Canvas. Students downloaded the
assignment, typed their answers to the questions, and then re-uploaded their completed
assignment to the Canvas assignment link. Drs. Anguas-Wong and Fencsik then downloaded
the completed assignments and sent them to the Psychology Department’s assessment
committee. Prior to evaluation, Dr. Fencsik assigned numbers to each student’s entry so raters
(Baranski, Layous, and Miranda) did not know which assignments came from which sections.

Data Analysis:

Because each student was evaluated by two raters, we first explored whether the two raters
agreed on the ratings (i.e., interrater reliability). We looked for absolute agreement (more
stringent), as well as consistency agreement (allowing for the fact certain raters may have rated
people higher or lower than others, but the rise and fall of the ratings were similar). Intraclass
correlations indicated that raters achieved good absolute agreement on scores, so we felt
comfortable averaging across raters.

Table 1 includes the means, standard errors, and percentage competent (scoring > 3) for items
on the ILO Ciritical Thinking rubric separated by PSYC 200 and PSYC 491 sections. Table 2
includes the means and standard errors for the Psychology Department’s more specific
questions again separated by PSYC 200 and PSYC 491 sections.

Descriptively, PSYC 491 students scored better than PSYC 200 students on all metrics except
for “Alternative Viewpoints” (on the ILO rubric) and the last two psychology-focused
questions about designing a new study. That said, these differences were relatively small
(Cohen’s ds between |.05| and |.39|) and therefore mostly did not rise to the level of
significance given our small sample sizes (ps .07 to .85), with one exception: use of evidence
was significantly stronger among PSY C 491 students than PSYC 200 students, t(72) = 2.06, p
= .04, d = .44. Percentage of competent PSYC 491 students (scoring > 3) was 72.4% or higher
on all ILO rubric categories except “Alternative viewpoints” (37.95%, but see Limitations
section about that category).

We also compared the means on the ILO rubric from our PSYC 491sections this year (n = 29)
to our assessment of PSYC 491 sections in 2019-2020 (n = 29) and found that the current year
outscored 2019-2020 across all six categories: Explanation of issues: t(56) = 5.92, p <.001, d
= 1.55; Use of evidence: t(56) = 3.35, p =.001, d = 0.88; Context, assumptions: t(56) = 4.39, p
<.001, d = 1.15; Alternative viewpoints: t(56) = 1.66, p = .10, d = 0.44; Statement of position:
t(56) = 5.60, p <.001, d = 1.47; Conclusions, implications, and consequences: t(56) = 5.45, p <
.001, d = 1.43. These increases could be due to our improved instrument, better instructional
attention to critical thinking, or suspected Al-use (see Limitations section).



Table 1

Means (Standard Errors) and Percentage Competent on ILO Critical Thinking Rubric

PSYC 200 PSYC 491
M (SE) % Comp M (SE) % Comp
Explanation of Issues 3.22 (0.15) 66.7% 3.48 (0.13) 82.8%
Use of Evidence 3.14 (0.16) 68.9% 3.53(0.11) 89.7%
Context, assumptions 3.11 (0.16) 62.2% 3.25 (0.13) 72.4%
Alternative viewpoints 2.72 (0.17) 53.3% 2.54 (0.19) 37.9%
Statement of position 3.16 (0.15) 68.9% 3.27 (0.15) 72.4%
Conclusions, implications, 3.21 (0.14) 31.1% 3.25 (0.16) 75.9%

and consequences

Note. 1-4 scale, with 4 being the most competent. n = 45 for PSYC 200 and n = 29 for PSYC
491. % Comp = Percentage Competent. If average scores were 3 or above, students were

deemed competent.
Table 2

Means (Standard Errors) for Focused Questions

PSYC 200 PSYC 491

How well did the student explain the main topic? 3.99 (0.19) 4.41 (0.13)

How well did the student explain the importance of 3.84 (0.20) 4.02 (0.22)
the main topic?

How well did the student explain the importance of 3.97 (0.18) 4.13 (0.22)
replication?

How well did the students describe the hypotheses 4.12 (0.19) 4.34 (0.22)
from Carney et al. (2010)

How well did the student describe the 3.62 (0.19) 3.79 (0.18)
operationalization of power posing?

Did the student accurately summarize the results 4.04 (0.17) 4.45 (0.21)
from Carney et al. (2010)?

Did the student accurately assess whether Ranehill 3.77 (0.18) 4.23 (0.23)
et al. (2015) replicated Carney et al. (2010)?

Did the student accurately assess whether the results 3.14 (0.21) 3.59 (0.26)
supported the authors’ hypotheses?

How well did the students design a new study to test 3.43 (0.20) 3.23 (0.26)
power posing?

To what degree did their study address the potential 3.31(0.21) 3.04 (0.27)

limitations of Carney et al. (2010) and Ranehill
et al. (2015)?

Note. These questions were on a 5-point scale from 1 = Not at all to 5 = Extremely.



D. Summary of Assessment Results
Summarize your assessment results briefly using the following sub-headings.

Main Findings:

Our advanced students (PSYC 491) outperformed our PSYC 200 on almost all evaluated
categories and the percentage of competent PSYC 491 students was above 70% in 5/6 1LO
Critical Thinking rubric categories. Our current PSYC 491 students also outperformed their
counterparts from the 2019-2020 critical thinking assessment.

Recommendations for Program Improvement: (changes in course content, course
sequence, student advising)

Although these scores demonstrate competence among most of our advanced students across
most critical thinking categories, we still see room for improvement in considering alternative
viewpoints and designing a new study to address the shortcomings of the reviewed studies.
Our suggestion for program improvement is to encourage instructors across the curriculum to
provide opportunities for students to critique the research they read and design studies that
might address shortcomings in current literature.

Limitations:

Although we think this instrument was an improvement over the 2019-2020 instrument, we
should further improve the “Alternative viewpoints” question. Students were still able to say
that they did not have an alternative viewpoint and therefore scored relatively lower in that
area. We likely need to state that they need to come up with an alternative explanation (instead
of “Can you think of any alternative explanations...?” to which they often say no).

Additionally, raters suspected Al use in some of the completed assignments. Coders rated the
degree to which they thought the student used Al to complete the assignment: 1 = Not at all
(e.g., no Al was used to generate responses), 2 = Somewhat (e.g., for editing purposes only), 3
= Quite a bit (e.g., idea generation, some response writing), 4 = Completely (e.g., all
responses were Al-generated). 35.5% of PSYC 200 students, 10% of Dr. Baranski’s PSYC
491 section, and 33.3% of Dr. Fencsik’s PSYC 491 sections had an average score of 2.5 or
above on this scale. Importantly, the sections with the higher suspected Al use completed the
assignment on their own time whereas the section with the lower suspected Al use completed
the assignment in class. The high percentage of suspected Al use among PSYC 200 students
could also account for their scores being higher than might have been expected. Also, the
section with higher suspected Al use in PSYC 491 was the smaller one, so that advantage was
weighted to a lower degree than the other PSYC 491 section with the lower use.

Next Step(s) for Closing the Loop: (recommendations to address findings, how & when)

We will discuss the results from the 2024-2025 assessment during a faculty meeting fall
semester.



We discussed the results of the previous year’s (2023-2024) assessment of PLO 1 at a
departmental faculty meeting on August 26, 2024. We mostly discussed why our students only
scored about 50% on the assessment of psychology topic areas. The faculty seemed to
converge on the idea that we should not use the GRE Psychology Subject questions. Instead, it
might we should ask faculty in specific subject areas to agree on topics they all cover in their
courses (e.g., Physiological Psychology) and pose multiple-choice questions that address those
topics. Previously, we had started with the GRE questions and then asked faculty to choose
and revise, but perhaps a completely bottom-up approach might be best to accurately reflect
what faculty are covering in the curriculum. Running the questions by all lecturers would also
be ideal to ensure we accurately reflect how they approach the topic areas.

Additionally, the faculty recommended that we only include scores in the report from people
who took that topic course and eliminate items from the assessment that had a very low
percentage correct.

We also discussed that scores on the ethics and research method sections of the assessment
were relatively high, perhaps because they are tackled in multiple classes and should continue
to be.

Other Reflections:

In the 2019-2020 report, the assessment committee recommended that we compare PSYC 491
students to PSYC 200 students to reflect improvement in critical thinking over the course of
the program, so we implemented that this year. That said, we wonder if the assignment was a
bit too difficult for PSYC 200 students and perhaps that’s why 35.5% turned to Al for
assistance. Indeed, Dr. Baranski said it took many of her PSYC 491 students the entire class
period (1 hour and 40 minutes) to complete the assessment, reflecting the demanding nature of
the task. In the future, perhaps we should not give this potentially discouraging assignment to
PSYC 200 and instead just evaluate the percentage competent among our PSYC 491 students.
Additionally, we might consider evaluating critical thinking in a less demanding way or using
a pre-existing course assignment.

The suspected Al use was concerning. In future written assessments, we should likely require
that students complete in class to standardize across sections and turn on the Al checker in
Canvas for an official diagnostic.

E. Assessment Plans for Next Year
Summarize your assessment plans for the next year, including the PLO(s) you plan to assess, any
revisions to the program assessment plan presented in your last five-year plan self-study, and any
other relevant information.

During spring semester of 2026, we plan to evaluate PLO 3 (ethics) and our newly approved PLO
6 (about justice, equity, diversity, and inclusion). We will likely evaluate ethics similarly to how
we have in the past, with multiple-choice questions for students and a survey of faculty asking
what topics they cover and how. For PLO 6, we will likely combine with the ethics assessment
and thus include some multiple-choice questions and a survey of faculty.



Article Analysis Assignment

Instructions:

CSUEB conducts periodic reviews of student work to improve our psychology curriculum. This
review helps us assess students' critical thinking skills, particularly their ability to interpret
scientific findings and design studies in psychology. Faculty from the Psychology Department
and other departments will evaluate your responses anonymously. Your work will not affect your
grade, but we ask that you complete this assignment carefully to best represent your skills.

Steps to Complete the Assignment:

1. Download and carefully read the two assigned articles:
e Carney et al. (2010) — The original study on power posing.
e Ranehill et al. (2015) — A replication attempt of Carney et al. (2010).
2. Answer the Ariticle Analysis Questions below.
3. Upload your completed document to Canvas.
e Do not include your name inside the document (your instructor will know you
completed it based on your Canvas submission).

Avrticle Analysis Questions:

1. What is the main topic of these articles? How does the article by Carney et al. (2010) discuss
why this topic is important to study?

The topic both studies are exploring is power posing and whether posing in a particularly
powerful stance can cause someone to feel powerful. In Carney et al. (2010), authors explain that
power is related to access to resources, motivation toward action, and enhanced cognitive
function.

2. Mhat is the purpose of the Ranehill et al. (2015) article? Why do you think it is important to

conduct studies like Ranehill et al (2015)?

The purpose of Ranehill et al. (2015) was to conduct a conceptual replication of
Carney et al. (2010) to assess the robustness and reliability of the original findings.
Their study was designed to use a much larger sample (N = 200 vs. N = 42) and a
blinded experimenter to eliminate potential experimenter bias.

Replication studies like Ranehill et al. (2015) are crucial in psychology because they
help determine whether an effect is statistically reliable or if the original findings
were false positives due to small sample sizes, methodological biases, or statistical
anomalies. This is particularly important in light of the replication crisis in
psychology, where many high-profile findings have failed to replicate.
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3. What were the researchers’ hypotheses in Carney et al. (2010)?

Carney et al. (2010) hypothesized that adopting high-power poses (e.g., expansive,
open postures) would lead to:

Increased feelings of power and dominance (self-report measure).

Higher testosterone levels (associated with dominance and social status).
Lower cortisol levels (indicating reduced stress response).

Greater risk-taking behavior (as seen in a gambling task).

4. What was the rationale for the researcher's hypotheses? Put another way, this question
asks you to explain why the researchers predicted what they predicted.

The authors thought that because testosterone is associated with status and dominance in both
humans and animals, they would expect this hormone to increase after individuals embody
dominance and power. Likewise, people high in dominance tend to have low levels of cortisol,
thus power poses should predict lower levels of this hormone. Further, in explaining why power
poses should lead to increased feelings of power and a focus on reward instead of risk,
researchers point to previous work that demonstrates the impact certain facial expressions have
on mood (e.g., head tilted up predicts pride).

5. How did the researchers operationalize power posing in each study? In other
words, describe how power posing was represented in both Carney et al. (2010) and
Ranehill et al. (2015).

For both studies, power posing was operationalized as standing in two dominant positions (i.e.,
leaning forward with hands on a table; sitting with hands on the head with legs propped up).
Carney et al. (2010) had participants hold each pose for 1 minute and Ranehill et al. (2015) had
them hold each pose for 3 minutes.

6. Please compare the results from both articles. In other words, what were the results of
Carney et al. (2010), and did Ranehill et al. (2015) successfully replicate these
findings? Also, note whether these results supported the authors’ hypotheses.

In alignment with their hypotheses, Carney et al. (2010) found that relative to those in the low-
power posing condition, high-power posers had higher levels of testosterone, lower levels of
cortisol, and reported higher levels of feelings of power and tolerance for risk. Ranehill et al.
(2015) successfully replicated the finding that those in the high power posing condition reported
stronger feelings of power, however, they did not find any effect of testosterone, cortisol, or risk
tolerance.

7. Evaluate the design of Carney et al. (2010) and Ranehill et al. (2015). How were they
similar and how did they differ? Which study do you think was a stronger test for the
impact of power-posing and why?

Ranehill et al.’s methodology closely followed Carney et al’s. Participants were first randomized
into low-power and high-power posing conditions. They then provided saliva samples before and
after the intervention, and they completed assessments of self-reported power and risk tolerance.
Ranehill et al. did differ in a few ways. First, Ranehill et al. asked participants to pose in each
position for 3 minutes (relative to Carney et al.’s 1 minute). Ranehill also added two more risk
propensity behavioral tasks: risk-taking in the loss domain and willingness to compete. Ranehill
also gave instructions via computer so that experimenters were blind to condition. Filler task was
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different. No cover story in Ranehill like in Carney, but they did not give away any details of their
hypotheses. Finally, Ranehill et al. recruited 200 participants whereas Carney et al. recruited 42.

Students will likely (or should) recognize Ranehill et al. as the stronger study due to the additional
behavioral tasks and increased sample size.

8. Can you think of any alternative explanations for the results of these two studies? In other
words, do you think the authors’ conclusions were appropriate or would you interpret
these results differently? Explain your answer.

Students may point to a self-fulfilling prophecy effect in Carney et al.’s study, where
participants likely assumed they should feel powerful or, at the very least, positive in the
high-power condition relative to the low-power condition. They may also point to
experimenter effects.

For the Ranehill et al. study, students will likely point to discrepancies between the two
studies as a reason why Ranehill did not replicate most of Carney’s findings.

9. What are the implications of the result of Ranehill et al.’s replication attempt? What do
their results say about the concept of power-posing? What about the importance of
replication in psychology?

Ranehill et al.’s mostly failed replication underscores the importance of conducting
high-powered, blinded experiments. Suggests that power posing may influence self-
perception but not physiological or behavioral outcomes. Raises concerns about small-
sample studies producing false positives. Emphasizes the need for pre-registration
and open science practices. They might also point to the possibility that the impact of
power-posing may only occur under specific conditions and that more research is
needed to understand the complexity of this phenomenon.

10. Design a study that tests the effects of power posing using a different
methodology. You may change the duration of poses, the context in which posing
occurs (e.g., real-world vs. lab setting), the dependent variables measured, or other
aspects of the experimental design. Explain why your proposed study is important
and how it could address the potential limitations of Carney et al. (2010) and
Ranehill et al. (2015).

Good study — explain manipulation of their 1V, explain their DV, explain the context (the setting,
the participants)
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Power Posing: Brief Nonverbal
Displays Affect Neuroendocrine
Levels and Risk Tolerance
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Abstract

Humans and other animals express power through open, expansive postures, and they express powerlessness through closed,
contractive postures. But can these postures actually cause power? The results of this study confirmed our prediction that
posing in high-power nonverbal displays (as opposed to low-power nonverbal displays) would cause neuroendocrine and
behavioral changes for both male and female participants: High-power posers experienced elevations in testosterone, decreases
in cortisol, and increased feelings of power and tolerance for risk; low-power posers exhibited the opposite pattern. In short,
posing in displays of power caused advantaged and adaptive psychological, physiological, and behavioral changes, and these
findings suggest that embodiment extends beyond mere thinking and feeling, to physiology and subsequent behavioral choices.
That a person can, by assuming two simple |-min poses, embody power and instantly become more powerful has real-world,

actionable implications.
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The proud peacock fans his tail feathers in pursuit of a mate.
By galloping sideways, the cat manipulates an intruder’s per-
ception of her size. The chimpanzee, asserting his hierarchical
rank, holds his breath until his chest bulges. The executive in
the boardroom crests the table with his feet, fingers interlaced
behind his neck, elbows pointing outward. Humans and other
animals display power and dominance through expansive non-
verbal displays, and these power poses are deeply intertwined
with the evolutionary selection of what is “alpha” (Darwin,
1872/2009; de Waal, 1998).

But is power embodied? What happens when displays of
power are posed? Can posed displays cause a person to feel
more powerful? Do people’s mental and physiological sys-
tems prepare them to be more powerful? The goal of our
research was to test whether high-power poses (as opposed to
low-power poses) actually produce power. To perform this
test, we looked at the effects of high-power and low-power
poses on some fundamental features of having power: feelings
of power, elevation of the dominance hormone testosterone,
lowering of the stress hormone cortisol, and an increased tol-
erance for risk.

Power determines greater access to resources (de Waal,
1998; Keltner, Gruenfeld, & Anderson, 2003); higher levels of

agency and control over a person’s own body, mind, and
positive feelings (Keltner et al., 2003); and enhanced cogni-
tive function (Smith, Jostmann, Galinsky, & van Dijk, 2008).
Powerful individuals (compared with powerless individuals)
demonstrate greater willingness to engage in action (Galinsky;,
Gruenfeld, & Magee, 2003; Keltner et al., 2003) and often show
increased risk-taking behavior' (e.g., Anderson & Galinsky,
2006).

The neuroendocrine profiles of the powerful differentiate
them from the powerless, on two key hormones—testosterone
and cortisol. In humans and other animals, testosterone levels
both reflect and reinforce dispositional and situational status
and dominance; internal and external cues cause testosterone
to rise, increasing dominant behaviors, and these behaviors
can elevate testosterone even further (Archer, 2006; Mazur &
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Booth, 1998). For example, testosterone rises in anticipation
of a competition and as a result of a win, but drops following
a defeat (e.g., Booth, Shelley, Mazur, Tharp, & Kittok, 1989),
and these changes predict the desire to compete again (Mehta
& Josephs, 2006). In short, testosterone levels, by reflecting
and reinforcing dominance, are closely linked to adaptive
responses to challenges.

Power is also linked to the stress hormone cortisol: Power
holders show lower basal cortisol levels and lower cortisol
reactivity to stressors than powerless people do, and cortisol
drops as power is achieved (Abbott et al., 2003; Coe, Mendoza,
& Levine, 1979; Sapolsky, Alberts, & Altmann, 1997). Although
short-term and acute cortisol elevation is part of an adaptive
response to challenges large (e.g., a predator) and small (e.g.,
waking up), the chronically elevated cortisol levels seen in
low-power individuals are associated with negative health
consequences, such as impaired immune functioning, hyper-
tension, and memory loss (Sapolsky et al., 1997; Segerstrom
& Miller, 2004). Low-power social groups have a higher inci-
dence of stress-related illnesses than high-power social groups
do, and this is partially attributable to chronically elevated cor-
tisol (Cohen et al., 2006). Thus, the power holder’s typical
neuroendocrine profile of high testosterone coupled with low
cortisol—a profile linked to such outcomes as disease resis-
tance (Sapolsky, 2005) and leadership abilities (Mehta & Josephs,
2010)—appears to be optimally adaptive.

It is unequivocal that power is expressed through highly
specific, evolved nonverbal displays. Expansive, open pos-
tures (widespread limbs and enlargement of occupied space
by spreading out) project high power, whereas contractive,
closed postures (limbs touching the torso and minimization
of occupied space by collapsing the body inward) project
low power. All of these patterns have been identified in
research on actual and attributed power and its nonverbal
correlates (Carney, Hall, & Smith LeBeau, 2005; Darwin,
1872/2009; de Waal, 1998; Hall, Coats, & Smith LeBeau,
2005). Although researchers know that power generates
these displays, no research has investigated whether these
displays generate power. Will posing these displays of power
actually cause individuals to feel more powerful, focus on
reward as opposed to risk, and experience increases in testos-
terone and decreases in cortisol?

In research on embodied cognition, some evidence sug-
gests that bodily movements, such as facial displays, can affect
emotional states. For example, unobtrusive contraction of the
“smile muscle” (i.e., the zygomaticus major) increases enjoy-
ment (Strack, Martin, Stepper, 1988), the head tilting upward
induces pride (Stepper & Strack, 1993), and hunched postures
(as opposed to upright postures) elicit more depressed feelings
(Riskind & Gotay, 1982). Approach-oriented behaviors, such
as touching, pulling, or nodding “yes,” increase preference for
objects, people, and persuasive messages (e.g., Brifiol & Petty,
2003; Chen & Bargh, 1999; Wegner, Lane, & Dimitri, 1994),
and fist clenching increases men’s self-ratings on power-related

traits (Schubert & Koole, 2009). However, no research has
tested whether expansive power poses, in comparison with
contractive power poses, cause mental, physiological, and
behavioral change in a manner consistent with the effects of
power. We hypothesized that high-power poses (compared
with low-power poses) would cause individuals to experience
elevated testosterone, decreased cortisol, increased feelings of
power, and higher risk tolerance. Such findings would suggest
that embodiment goes beyond cognition and emotion and
could have immediate and actionable effects on physiology
and behavior.

Method
Participants and overview of procedure

Forty-two participants (26 females and 16 males) were ran-
domly assigned to the high-power-pose or low-power-pose
condition. Participants believed that the study was about the
science of physiological recordings and was focused on how
placement of electrocardiography electrodes above and below
the heart could influence data collection. Participants’ bodies
were posed by an experimenter into high-power or low-power
poses. Each participant held two poses for 1 min each. Partici-
pants’ risk taking was measured with a gambling task; feelings
of power were measured with self-reports. Saliva samples,
which were used to test cortisol and testosterone levels, were
taken before and approximately 17 min after the power-pose
manipulation.

Power poses

Poses were harvested from the nonverbal literature (e.g., Car-
ney et al., 2005; Hall et al., 2005) and varied on the two non-
verbal dimensions universally linked to power: expansiveness
(i.e., taking up more space or less space) and openness (i.e.,
keeping limbs open or closed). The two high-power poses into
which participants were configured are depicted in Figure 1,
and the two low-power poses are depicted in Figure 2. To be
sure that the poses chosen conveyed power appropriately, we
asked 95 pretest participants to rate each pose from 1 (very low
power) to 7 (very high power). High-power poses (M = 5.39,
SD = 0.99) were indeed rated significantly higher on power
than were low-power poses (M = 2.41, SD = 0.93), t(94) =
21.03,p<.001; r=.99.

To be sure that changes in neuroendocrine levels, powerful
feelings, or behavior could be attributed only to the high-
power or low-power attributes of the poses, we had 19 pretest
participants rate the comfort, difficulty, and pain of the poses.
Participants made all four poses (while wearing electrocardi-
ography leads) and completed questionnaires after each pose.
There were no differences between high-power and low-power
poses on comfort, t(16) = 0.24, p > .80; difficulty, t(16) = 0.77,
p > .45; or painfulness, t(16) = -0.82, p > .42.
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Fig. I. The two high-power poses used in the study. Participants in the high-power-pose condition
were posed in expansive positions with open limbs.

Fig. 2. The two low-power poses used in the study. Participants in the low-power-pose condition were
posed in contractive positions with closed limbs.

To configure the test participants into the poses, the experi-  sensor placement relative to your heart, you are being put into
menter placed an electrocardiography lead on the back of each  a certain physical position.” The experimenter then manually
participant’s calf and underbelly of the left arm and explained, configured participants’ bodies by lightly touching their arms
“To test accuracy of physiological responses as a function of and legs. As needed, the experimenter provided verbal
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instructions (e.g., “Keep your feet above heart level by putting
them on the desk in front of you™). After manually configuring
participants’ bodies into the two poses, the experimenter left
the room. Participants were videotaped; all participants cor-
rectly made and held either two high-power or two low-power
poses for 1 min each. While making and holding the poses,
participants completed a filler task that consisted of viewing
and forming impressions of nine faces.

Measure of risk taking and powerful feelings

After they finished posing, participants were presented with the
gambling task. They were endowed with $2 and told they could
keep the money—the safe bet—or roll a die and risk losing the
$2 for a payoff of $4 (a risky but rational bet; odds of winning
were 50/50). Participants indicated how “powerful” and “in
charge” they felt on a scale from 1 (not at all) to 4 (a lot).

Saliva collection and analysis

Testing was scheduled in the afternoon (12:00 p.m.-6:00
p.m.) to control for diurnal rhythms in hormones. Saliva
samples were taken before the power-pose manipulation
(approximately 10 min after arrival; Time 1) and again 17
min after the power-pose manipulation (M = 17.28 min,
SD = 4.31; Time 2).

Standard salivary-hormone collection procedures were
used (Dickerson & Kemeny, 2004; Schultheiss & Stanton,
2009). Before providing saliva samples, participants did not
eat, drink, or brush their teeth for at least 1 hr. Participants
rinsed their mouths with water and chewed a piece of sugar-
free Trident Original Flavor gum for 3 min to stimulate saliva-
tion (this procedure yields the least bias compared with passive
drool procedures; Dabbs, 1991). Participants provided approx-
imately 1.5 ml of saliva through a straw into a sterile polypro-
pylene microtubule. Samples were immediately frozen to
avoid hormone degradation and to precipitate mucins. Within
2 weeks, samples were packed in dry ice and shipped for anal-
ysis to Salimetrics (State College, PA), where they were
assayed in duplicate for salivary cortisol and salivary testos-
terone using a highly sensitive enzyme immunoassay.

For cortisol, the intra-assay coefficient of variation (CV)
was 5.40% for Time 1 and 4.40% for Time 2. The average
interassay CV across high and low controls for both time
points was 2.74%. Cortisol levels were in the normal range
at both Time 1 (M = 0.16 pg/dl, SD = 0.19) and Time 2 (M =
0.12 pg/dl, SD = 0.08). For testosterone, the intra-assay CV
was 4.30% for Time 1 and 3.80% for Time 2. The average
interassay CV across high and low controls for both time
points was 3.80%. Testosterone levels were in the normal
range at both Time 1 (M = 60.30 pg/ml, SD = 49.58) and Time
2 (M =57.40 pg/ml, SD = 43.25). As would be suggested by
appropriately taken and assayed samples (Schultheiss & Stanton,
2009), men were higher than women on testosterone at both

Time 1, F(1, 41) =17.40, p<.001, r = .55, and Time 2, F(1, 41) =
22.55, p <.001, r = .60. To control for sex differences in tes-
tosterone, we used participant’s sex as a covariate in all analy-
ses. All hormone analyses examined changes in hormones
observed at Time 2, controlling for Time 1. Analyses with cor-
tisol controlled for testosterone, and vice versa.”

Results

One-way analyses of variance examined the effect of power
pose on postmanipulation hormones (Time 2), controlling for
baseline hormones (Time 1). As hypothesized, high-power
poses caused an increase in testosterone compared with
low-power poses, which caused a decrease in testosterone,
F(1,39) =4.29, p <.05; r =.34 (Fig. 3). Also as hypothesized,
high-power poses caused a decrease in cortisol compared with
low-power poses, which caused an increase in cortisol,
F(1, 38) =7.45, p <.02; r = .43 (Fig. 4).

Also consistent with predictions, high-power posers were
more likely than low-power posers to focus on rewards—
86.36% took the gambling risk (only 13.63% were risk averse).
In contrast, only 60% of the low-power posers took the risk
(and 40% were risk averse), x*(1, N = 42) = 3.86, p < .05; ® =
.30. Finally, high-power posers reported feeling significantly
more “powerful” and “in charge” (M = 2.57, SD = 0.81) than
low-power posers did (M = 1.83, SD = 0.81), F(1, 41) = 9.53,
p <.01; r=.44. Thus, a simple 2-min power-pose manipulation
was enough to significantly alter the physiological, mental,
and feeling states of our participants. The implications of these
results for everyday life are substantial.

Discussion

Our results show that posing in high-power displays (as
opposed to low-power displays) causes physiological, psycho-
logical, and behavioral changes consistent with the literature
on the effects of power on power holders—elevation of the
dominance hormone testosterone, reduction of the stress hor-
mone cortisol, and increases in behaviorally demonstrated risk
tolerance and feelings of power.

These findings advance current understanding of embod-
ied cognition in two important ways. First, they suggest that
the effects of embodiment extend beyond emotion and cogni-
tion, to physiology and subsequent behavioral choice. For
example, as described earlier, nodding the head “yes” leads a
person to be more easily persuaded when listening to a per-
suasive appeal, and smiling increases humor responses. We
suggest that these simple behaviors, a head nod or a smile,
might also cause physiological changes that activate an entire
trajectory of psychological, physiological, and behavioral
shifts—essentially altering the course of a person’s day. Sec-
ond, these results suggest that any psychological construct,
such as power, with a signature pattern of nonverbal corre-
lates may be embodied.



Power Posing

1367

16.00

12.00

8.00

4.00

0.00 T 1

—4.00

Testosterone Change (pg/ml)

—8.00

—12.00 +

—16.00-

High-Power Low-Power

Poses

Fig. 3. Mean changes in the dominance hormone testosterone following
high-power and low-power poses. Changes are depicted as difference scores
(Time 2 —Time ). Error bars represent standard errors of the mean.

These results also offer a methodological advance in
research on power. Many reported effects of power are limited
by the methodological necessity of manipulating power in a
laboratory setting (e.g., complex role assignments). The sim-
ple, elegant power-pose manipulation we employed can be
taken directly into the field and used to investigate ordinary
people in everyday contexts.

Is it possible that our findings are limited to the specific poses
utilized in this experiment? Although the power-infusing attri-
bute of expansiveness and the poses that capture it require fur-
ther investigation, findings from an additional study (N = 49)
suggest that the effects reported here are not idiosyncratic to
these specific poses. In addition to the poses used in the cur-
rent report, an additional three high-power poses and an addi-
tional three low-power poses produced the same effects on
feelings of power, F(1, 48) = 4.38, p < .05, r = .30, and risk
taking, x°(1, N = 49) = 4.84, p < .03, ® = .31.

By simply changing physical posture, an individual pre-
pares his or her mental and physiological systems to endure
difficult and stressful situations, and perhaps to actually
improve confidence and performance in situations such as
interviewing for jobs, speaking in public, disagreeing with a

0.06
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0.02

0.00 T — |

Cortisol Change (pg/dl)

-0.02

-0.04

—0.06-

High-Power Low-Power

Poses

Fig. 4. Mean changes in the stress hormone cortisol following high-power
and low-power poses. Changes are depicted as difference scores (Time 2 —
Time 1). Error bars represent standard errors of the mean.

boss, or taking potentially profitable risks. These findings
suggest that, in some situations requiring power, people have
the ability to “fake it ’til they make it.” Over time and in
aggregate, these minimal postural changes and their out-
comes potentially could improve a person’s general health
and well-being. This potential benefit is particularly impor-
tant when considering people who are or who feel chroni-
cally powerless because of lack of resources, low hierarchical
rank in an organization, or membership in a low-power social

group.
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Notes

1. The effect of power on risk taking is moderated by factors such
as prenatal exposure to testosterone (Ronay & von Hippel, in press).
2. Cortisol scores at both time points were sufficiently normally
distributed, except for two outliers that were more than 3 standard
deviations above the mean and were excluded; testosterone scores
at both time points were sufficiently normally distributed, except for
one outlier that was more than 3 standard deviations above the mean
and was excluded.
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In a growing body of research, psychologists have studied
how physical expression influences psychological pro-
cesses (see Riskind & Gotay, 1982; Stepper & Strack, 1993,
for early contributions to this literature). A recent strand of
literature within this field has focused on how physical
postures that express power and dominance (power poses)
influence psychological and physiological processes, as
well as decision making (e.g., Carney, Cuddy, & Yap,
2010; Cesario & McDonald, 2013; Yap, Wazlawek, Lucas,
Cuddy, & Carney, 2013). Carney et al. found that power
posing affected levels of hormones such as testosterone
and cortisol, financial risk taking, and self-reported feel-
ings of power in a sample of 42 participants (randomly
assigned to hold poses suggesting either high or low
power). We conducted a conceptual replication study
with a similar methodology as that employed by Carney
et al. but using a substantially larger sample (V= 200) and
a design in which the experimenter was blind to condi-
tion. Our statistical power to detect an effect of the mag-
nitude reported by Carney et al. was more than 95% (see
the Supplemental Material available online). In addition to
the three outcome measures that Carney et al. used, we
also studied two more behavioral tasks (risk taking in the
loss domain and willingness to compete).

Consistent with the findings of Carney et al., our
results showed a significant effect of power posing on
self-reported feelings of power. However, we found no
significant effect of power posing on hormonal levels or
in any of the three behavioral tasks.

Method

An initial power analysis based on the effect sizes in
Carney et al. (power = 0.8, a = .05) indicated that a

sample size of 100 participants would be suitable. On the
basis of the results of these first 100 observations, we
decided to collect data from another 100 participants to
further increase the reliability of our results. Of the final
sample of 200, 98 were women and 102 men.

Our design closely followed Carney et al.’s (full details
of our methodology, including the instructions given to
participants in all tasks, can be found in the Supplemental
Material). Each session involved a single participant who
was randomly assigned to a high-power- or low-power-
pose condition. In each condition, participants first pro-
vided a saliva sample. They then adopted two body
positions, taken from those in Carney et al., while per-
forming a filler task. Next, participants completed a risk
task in both the gain domain, as in Carney et al., and the
loss domain. In the gain domain, participants had to
choose between winning a predetermined amount of
money and a gamble that had an equal probability of
resulting in a greater win or no win at all. The loss domain
worked similarly, except that participants chose between
losing a predetermined amount and a gamble that would
result in either a greater loss or no loss. Each risk task con-
sisted of six binary choices between the safe and the risky
option (Carney et al. used one such choice in the gain
domain only). Task order was fixed to keep the results in
the risk task in the gain domain comparable with those of
Carney et al. Our measure of risk tolerance was the pro-
portion of risky choices made in each domain (using only
the single decision directly comparable with the one in
Carney et al. did not change our results).
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After the risk task, we measured competitiveness by
asking participants to choose whether to solve math exer-
cises under a competitive tournament-style payment
scheme or a noncompetitive payment scheme (Niederle &
Vesterlund, 2007). Willingness to compete was measured
from this binary choice. As in Carney et al., the behavioral
tasks were incentivized (see the Supplemental Material).
Participants did not receive feedback on the outcomes of
the behavioral tasks until they received their payment at
the end of the study. After completing the tasks, but before
being informed about their payment, participants pro-
vided a second saliva sample and filled out a postexperi-
ment questionnaire. The questionnaire measured, among
other things, self-reported feelings of power on a 4-point
scale, from 1, not at all powerful, to 4, very powerful (see
the Supplemental Material). As in Carney et al., saliva
samples were taken before and approximately 17 min
after the power-pose manipulation. The samples were
collected in privacy, using passive drool procedures, and
frozen immediately. Also as in Carney et al., participants
were tested in the afternoon (12:00 p.m.—6:00 p.m.) and
instructed not to eat, drink, or brush their teeth for the
hour preceding the study (see the Supplemental Material).

A few details differed between our design and that of
Carney et al. First, whereas participants in Carney et al.’s
study held each position for 1 min, we extended this time
to 3 min. Second, Carney et al. manually configured par-
ticipants’ positions before leaving the room, whereas par-
ticipants in our study received instructions on a computer.
As in Carney et al’s study, participants were recorded
while posing; the recordings verified that participants
complied with task instructions.! Because the instructions
were given via computer, the experimenter was blind to
experimental condition, which negated potential experi-
menter effects. Third, the filler task in our study involved
constructing words from letters and spaces; in Carney
et al’s study, the task was to form impressions of faces.
Finally, we did not use deception, but informed partici-
pants briefly in the consent form that the study investi-
gated whether physical position influences hormone levels
and behavior (the instructions and consent form are in the
Supplemental Material). The instructions gave no hints
about specific effects, their direction, or variation in treat-
ments. In the Discussion, we consider whether the above
differences are likely to provide a substantive basis for the
discrepancy between our and Carney et al’s results.
Notably, however, as did Carney et al., we found a signifi-
cant effect of power posing on self-reported feelings of
power—which indicates that outcomes on at least one
measure were not influenced by the different procedures.

Results

Using two-tailed ¢ tests, we replicated Carney et al’s
finding that participants in the high-power condition

self-reported, on average, higher feelings of power than
did participants in the low-power condition (mean differ-
ence = 0.245, 95% confidence interval, or CI = [0.044,
0.446)), 1(193) = 2.399, p = .017, Cohen’s d = 0.344.? This
suggests that the power-posing manipulation worked.
Figure 1 compares mean risk tolerance in the gain
domain and mean change in testosterone between the
high- and low-power-pose conditions. Two-tailed ¢ tests
indicated no significant impact of physical position on
either risk-taking in the gain domain (mean difference =
—-0.033, 95% CI = [-0.085, 0.019]), #(198) = —1.245, p =
215, Cohen’s d = -0.176, or changes in testosterone
(mean difference = —4.077, 95% CI = [-9.801, 1.647D),
1(196) = —1.405, p = .162, Cohen’s d = —0.200.> We also
found no effect for cortisol (mean difference = —0.028,
95% CI = [-0.078, 0.022]), #196) = -1.101, p = .272,
Cohen’s d = —0.157. Complementary nonparametric and
regression analyses yielded similar results for the whole
sample, and for women and men separately (see the
Supplemental Material). Neither of the other two behav-
ioral tasks yielded significant differences by condition.

Discussion

Replication is an important tool for identifying the robust-
ness of results, particularly when small sample sizes
increase the likelihood of false positives (Ioannidis, 2005;
Simmons, Nelson, & Simonsohn, 2011). Using a much
larger sample size but similar procedures as Carney et al.
did, we failed to confirm an effect of power posing on
testosterone, cortisol, and financial risk taking. We did
find that power posing affected self-reported feelings of
power; however, this did not yield behavioral effects.

It is possible that subtle differences between the
experimental protocols in Carney et al. and those in our
study, originally designed as an extension of Carney
et al,, led to the omission of factors crucial for power
poses to influence hormonal levels and behavior. Indeed,
a reviewer suggested a few possibilities worth consider-
ing. First, prolonged posing time in our study may have
caused participants to become uncomfortable, which
could have counteracted the effect of power posing. To
test this interpretation, we reanalyzed our data using first
only those participants who reported the postures to be
at least “somewhat comfortable” and then only those
who reported the postures to be at least “quite comfort-
able.” This did not substantively change our results (see
the Supplemental Material). Moreover, at least one previ-
ous study found power-posing effects using similar posi-
tions and time intervals as those in our study (Cuddy,
Wilmuth, & Carney, 2012; see also Fischer, Fischer,
Englich, Aydin, & Frey, 2011; Schubert & Koole, 2009).

Second, certain conditions may need to be present
during the power-manipulation phase in order for effects
to arise. For example, the reviewer suggested that a social
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filler task may facilitate power-posing effects, as sug-
gested by Cesario and McDonald’s (2013) Study 1.
However, other studies have found effects using tasks
without social components (e.g., Fischer et al., 2011,
Studies 1 and 3; Yap et al., 2013, Studies 2 and 3). A third
possibility involves what subjects were told about the
purpose of the study. Most studies that have found effects
have employed statements that explicitly obscured the
study’s purpose with a cover story (Carney et al.; Huang,
Galinsky, Gruenfeld, & Guillory, 2011). However, power-
posing effects have also been reported in at least one
case in which subjects were told that the study was about
physical motion and performance (Cuddy et al., 2012),
which is similar to the degree of information subjects
received in our design.

Hence, while it is certainly plausible that power-posing
effects generally arise only under some specific
conditions—and our study failed to include one or two
of these—it is far from clear from the literature what
these conditions are. We conclude that more research is
needed to identify the precise conditions necessary for
such effects.
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Notes

1. One participant did not fully comply with the posing instruc-
tions. Excluding this participant yielded similar results.

2. We did not have information on feelings of power for 5 par-
ticipants. Three of these cases were the result of questionnaires
not being saved correctly after laboratory maintenance.

3. Hormonal levels were not detectable in one saliva sample.
An additional sample was lost during the storage and transpor-
tation process.
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Default Question Block

Who are you? This is just for organization purposes. Your scores will not be attached to
your name in the assessment report.

O Jacob
Q Kristin

QO Erica

Please select the three-digit identifier on the assignment you are currently evaluating.

v

Instructions for raters: If participants leave relevant questions blank, please do not give
them a rating (i.e., do not give them a "Not at all" - just leave blank)

Below is the rubric for the critical thinking institutional learning outcome (from the

university). Please consider the whole assignment when evaluating each student in these

areas. That said, specific questions speak to each area better than others.

Explanation of issues: Q1 & Q2

Use of evidence: Q4 & Q6

Context, assumptions: Q7

Alternative viewpoints: Q8

Statement of position: Q7 & Q9

Conclusions, implications, and consequences: Q9

Explanation of issues

https://csueastbay.co1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_1BL5J90ti4V2dT0&ContextLibrarylD=...
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4 = Explanation
stated clearly and
provides all relevant
information
necessary for full
understanding.

O

3 = Explanation
stated less clearly
and/or provides
mostly relevant
information
necessary for full
understanding.

O

2 = Explanation
stated provides some
relevant information
necessary for
understanding.

O

1 = Explanation too

weak for necessary

understanding or not
provided.

O

Use of evidence

4 = Provides
sufficient information
to support claims and

conclusions made.

O

3 = Provides some
information to support
claims and
conclusions made.

O

https://csueastbay.co1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_1BL5J90ti4V2dT0&ContextLibrarylD=...  2/11
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2 = Provides little
information to support
claims and
conclusions made.

O

1 = Lacks information
to support claims and
conclusions made.

O

Context, assumptions

4 =Thoroughly
analyzes strengths
and weaknesses of

one's own and others'
assumptions;
carefully evaluates
influence of context.

O

3 = Analyzes
strengths and
weaknesses of one's
own and others'
assumptions;
evaluates context.

O

2 = Minimally
analyzes strengths
and weaknesses of

one's own and others
assumptions;
minimally evaluates
context.

O

1 = Fails to analyze
strengths and
weaknesses of one's
own and others'
assumptions; does
not evaluate context.

O

https://csueastbay.co1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_1BL5J90ti4V2dT0&ContextLibrarylD=...  3/11
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Alternative viewpoints

4 = Carefully
evaluates all relevant
alternative
viewpoints.

O

3 = Evaluates most of
the relevant
alternative
viewpoints.

O

2 = Evaluates some
of the relevant
alternative
viewpoints.

O

1 = Evaluates
little/none of the
relevant alternative
viewpoints.

O

Statement of position

4 = States a clear
position that is valid,
original and/or
innovative, as
appropriate.

O

3 = States a relatively
clear position that
has some validity,
originality and/or

innovation, as
appropriate.

O

https://csueastbay.co1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_1BL5J90ti4V2dT0&ContextLibrarylD=...  4/11
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2 = States a position
that lacks validity,
originality, and/or

innovation.

O

1 = Does not state a
position.

O

Conclusions, implications, and consequences.

4 = Conclusions,
implications, and
consequences flow
from student's
analysis.

O

3 = Conclusions,
implications, and
consequences
generally flow from
student's analysis.

O

2 = Conclusions,
implications, and
consequences
minimally flow from
student's analysis.

O

1 = Conclusions,
implications, and
consequences do not
flow from the
student's analysis.

O

Here are a few additional questions.

How well did the student explain the main topic? (Q1)?

https://csueastbay.co1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_1BL5J90ti4V2dT0&ContextLibrarylD=...  5/11



7/14/25, 11:19 AM Qualtrics Survey Software
Not at all

O

Slightly
O

Somewhat

O

Moderately

O

Extremely

O

How well did the student explain the importance of the main topic (Q1)?

Not at all

O

Slightly
@)

Somewhat

O

Moderately

O

Extremely

O

How well did the student explain the importance of replication (Q2; Q9)?

Not at all

O

Slightly
O

https://csueastbay.co1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_1BL5J90ti4V2dTO&ContextLibrarylD=...  6/11
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Somewhat

O

Moderately

O

Extremely

O

How well did students describe the hypotheses from Carney et al. (2010) (Q3)?

Not at all

O
Slightly

O

Somewhat

O

Moderately
O

Extremely

O

How well did the students describe the operationalization of power posing (Q5)7?

Not at all

@)
Slightly

O

Somewhat

O

https://csueastbay.co1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_1BL5J90ti4V2dT0&ContextLibrarylD=...  7/11
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Moderately

O

Extremely

O

Did the students accurately summarize the results from Carney et al (2010) (Q6)?

Not at all

O

Slightly
O

Somewhat

O

Moderately

O

Extremely

O

Did the students accurately assess whether Ranehill et al. (2015) replicated Carney et al.
(2010) (Q6)?

Not at all

O

Slightly
O

Somewhat

O

Moderately

O

Extremely

O

https://csueastbay.co1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_1BL5J90ti4V2dT0&ContextLibrarylD=...  8/11
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Did the students accurately assess whether the results supported the authors' hypotheses
(Q6)?

Not at all

O

Slightly
O

Somewhat

O

Moderately

O

Extremely

O

How well did the students design a new study to test power posing (Q10)?

Not at all

O

Slightly
@)

Somewhat

O

Moderately

O

Extremely

O

To what degree did their study address the potential limitations of Carney et al. (2010) and
Ranehill et al. (2015) (Q10)?

https://csueastbay.co1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_1BL5J90ti4V2dT0&ContextLibrarylD=...  9/11
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Not at all

O

Slightly
O

Somewhat

O

Moderately

O

Extremely

O

Do you suspect Al was used to generate this student's responses?
@) yes
O no

QO maybe

To what extent do you suspect Al was used to generate this student's responses?

Not at all (e.g., no Al
was used to generate
responses)

O

Somewhat (e.g., for
editing purposes
only)

O

Quite a bit (e.g., idea
generation, some
response writing)

O

Completely (e.g., all
responses were Al-
generated)

O

https://csueastbay.co1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_1BL5J90ti4V2dT0&ContextLibraryID... 10/11
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