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Survey

▪ questions were designed to explore attitudes of participants before and after their participation

▪ was sent to 392 facilitators of physics outreach at Texas A&M between 2014-2019. 117 surveys received.

Interviews

▪ 35 current and former students 

▪ Conducted remotely by researcher unfamiliar with each interviewee

Methods
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Our mixed method study based on self-reported data showed that students who facilitated informal physics 
programs 

• positively developed their physics identity experienced increased sense of belonging to the physics 
community;

• developed 21st century career skills: communication, teamwork and networking, design skills; 

• female students experienced a statistically significant shift in their confidence of choice of major when 
comparing between prior to and after participating in the programs. 

• all female students discussed positive effect on their interest and motivation with regards to the field of 
physics and the development of characteristics indicative of growth mindset. Majority of female students 
reported a positive impact on their confidence and self-efficacy, internal and external recognition, 
persistence, performance, and competency beliefs. 

SUMMARY OF OUR PREVIOUS RESULTS
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CREATING A NATIONAL SURVEY

➢Collaborative effort between Texas 
A&M, UT Austin, Texas Lutheran, and 
AIP’s SRC with SPS. 

➢Created a ~60 item survey to 
sample dimensions identified in 
single institution studies as 
important. 

NSF IUSE 2214493 
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Survey Validation

➢Pilot survey distributed to Texas A&M, UT Austin, and Texas 
Lutheran SPS chapters in winter 2022-2023. 

➢Received 103 responses. 

➢After reviewing responses, made changes to a single item. 
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National Survey - Responses 750 SPS chapters
Total Responses: 704
     International ~ 11%



National Survey – Closed Response Questions

Results from regression models:

➢ Participating in outreach is positively related to students’ physics 
identity (p < 0.001)

➢ Participating in outreach is positively related to students’ growth 
mindset (p < 0.001)

➢ Participating in outreach is positively related to students’ 
competence (p < 0.05)
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National Survey – Open Response Questions

• What has been your most memorable experience from participating 
in physics/astronomy outreach?

• How has participating in outreach provided you with opportunities to 
utilize your physics/astronomy knowledge in a real-world setting?

• How has your perception of yourself as a physicist changed through 
your participation in physics/astronomy outreach?

Responding students: 239  Total written responses: 650
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❑Hazari’s physics identity framework 
    Dynamic Systems Model of Role Identity (DSMRI)

❑Situated Learning Theory

❑Transformative Learning Theory

❑Essential non-disciplinary skills relevant to 21st century 
physics careers

❑Outcomes related to career trajectories

Open Response Questions - Coding



Coding: 43 codes total

Soft Skills

• Creativity & Innovation, Teamwork & 
Leadership, Networking

• Communication – with peers, with 
audience

• Teaching – Scaffolding, ZPD

Hard Skills

• Disciplinary skills

• Conceptual understanding, Real world 
connections

• Design

Identity

• Interesting & Motivation, Recognition 
(Internal, External), Performance & 
Competency beliefs

• Worldview, Confidence, Legitimate 
peripheral participation

Affect & 
Experience

• Seeing new perspectives, excitement, 
empowering, uplifting, persistent in major

• Authentic purpose or impact

• Transformation –changing assumptions, 
beliefs, or perspectives 

Community

• Connecting with participants or peers, 
belonging, authentic audience

• Accountability – to roles, leaders in outreach, 
scientific community, or general public

Outcomes

• Academic positions

• Non-academic positions

• Teaching profession



Coding

• Three researchers coded all survey responses, meeting regularly to discuss 
and resolve disagreements on a significant minority of data set. 

• Intercoder agreement of kappa 0.90

• Codes combined from all researchers. Pearson correlation coefficients 
calculated to produce a network map. 
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Network map. The relationships between codes 
at the level of p < 0.001, Q = 0.476.

Resilience

Disciplinary

development

Internal 

perceptions

Audience dialog

Transformation

Disciplinary

connectedness

“I don't just see myself as an undergrad 
anymore, I truly embrace and feel like I am an 
astronomer/Physicist. ““It helped me realize that I know more physics 

than the average person and it helped alleviate the 

imposter syndrome that is so prevalent when 

beginning a physics career.”

“I find it especially rewarding to mentor high-school aged girls, as 

that is what had the largest impact on me and it feels good to 

give that feeling to others. The most memorable is when I had a 

highschool girl who hadn’t been interested in physics prior to the

outreach activity we did, but then shared afterwards how interest[

ed] it made her in physics.”

“…outreach has helped me understand the vitality of 

science communication, and how valuable a skill that is for 

a physicist. By taking part in these events, I have had the 

opportunity to grow that skillset and become an entirely 

different person because of it. I no longer feel like just a 

student in the physics community, but also an active 

member of it.” 

“the demonstrations required us to see 

how feasible and practical the 

theoretical knowledge actually is.”

“feel better involved

with [their] major”

“relationships [they’ve] built

with other participants”



Takeaways and Future Plans

• There are significant positive relationships between participating in outreach programs with 
measures of students’ physics identity and growth mindset.

• Observed similar themes and clusters as noted in pilot study, though larger data set produced a 
much more complex network map of interrelated ideas. 

• Impacts from outreach across identity, belonging, career skills, and learning are connected to 
each other. 

• Mindset is strongly connected to participation in outreach. Models are unclear if causal and, if so, 
in what direction. Plan to expand code book, incorporating mindset. Will look for evidence of fixed 
versus growth and try to examine direction of influence. 

• Create and compare maps across subpopulations (gender, ethnicity, and perhaps others)
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