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INTRODUCTION 
 In this paper, we take an in-depth look at the physics faculty and student volunteers, which 
we will refer to as the program personnel, involved in informal physics programs to better 
understand their roles and responsibilities, their interactions with audiences, and their 
connectedness with content and activities.  Understanding the complexities between programs, 
personnel, and audiences allows us to look for areas to improve informal physics programs in 
being inclusive, in being equitable and accessible, in supporting physics students who participate, 
and in connecting more strongly to the community and home institution. It is clear from previous 
studies that university students volunteering in informal physics programs can be impacted by 
their experience; however, we do not yet know how the ways the experiences are designed and 
then unfold affect personnel participation. In order to design informal programs that best support 
undergraduate and graduate students in achieving the desired outcomes, it is necessary to 
determine what program structures and practices are important to this end. This leads to the 
following research questions: How can structures shape the participation of physics volunteers in 
informal physics programs? How can the volunteers influence the content, activities, and 
audience interactions of these programs?  
 
FRAMEWORK 

To gain an understanding of how the structures of 
different informal physics programs are related to 
personnel experiences, we draw on prior work 
contextualizing an organizational theory (OT) framework to 
informal education spaces. Organizational theory 
originates from the business literature and describes the 
internal and external relationships present in 
organizations. By contextualizing an organizational theory 
framework to the informal physics context, we seek to 
understand how organizational components of the programs 
interact with each other. Our goal in data collection and 
analysis is to reveal the pieces critical to how personnel and 
programs function. The dimensions of the contextualized 
framework consist of six categories as displayed in Figure 1.  
 

 
 
 

 
Figure 1: The dimensions of the 
organizational theory framework 
contextualized to the informal 
physics setting. 
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METHODOLOGY 
With a focus on the personnel of informal physics 

programs, we looked to characterize numerous facets of the 
personnel (see Box).  To answer these questions, we take a 
qualitative approach in order to gather the rich and complex 
details of the experiences and roles of informal physics program 
personnel. Using surveys, interviews, and site visits, we obtained 
information from 31 participants, spanning programs in seven 
states and two international programs. Each interview was with 
an informal physics program lead facilitator. Lead facilitators are 
the main organizers of the program's operations. Interviews were 
recorded, transcribed and coded for the elements of the six 
framework categories. Through emergent coding, we identified 
themes under each of the six categories.  

In this paper, we take a case study 
approach and present analysis of three 
programs of different formats, physics 
topics, and audiences (“Pub Physics”, 
“Camp Physics”, and “Physics Club”) 
These cases were chosen as examples of 
rich data with diverse and effective ways 
that personnel are integrated and integral to 
the program. In looking across these 
programs, our goal is not to prove a specific 
claim, but instead to uncover a better 
understanding of the organizational 
framework components.  

 
FINDINGS 
Importance of Personnel 

In our initial analysis, we found Personnel 
to be a dominant code (Figure 2) as well as the 
main code overlapping with the other categories 
(Figure 3). This analysis demonstrates how 
important this category is to the lead program 
facilitators.  
 

 

Pub 
Physics 

monthly public lecture series hosted at a 
local bar on topics related to astronomy 
and physics research 

Camp 
Physics 

week-long summer camp for high school 
students held at a large physics research 
facility 

Physics 
Club 

undergraduate student organization that 
does demonstrations, open house events, 
planetarium shows, and visits to schools 

Questions about personnel: 
• Who are the people 

involved in the program?  
• What are their roles and 

tasks in the program?  
• What are the challenges 

the programs face with 
personnel?  

• How do the personnel and 
audience interact?  

 

Figure 2: The percent of codes present for each 
framework category for each program. Personnel is 
the largest, accounting for roughly a third of all 
codes in each interview. 
 

Table 1: Case Studies – program descriptions 
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Personnel Roles and Tasks 

Characterizing how the personnel involved in these programs is critical to understanding 
who has influence over content, interactions with the audience, and what training and experiences 
personnel bring to their work. The table below gives examples of the work carried out by different 
people in the program.  
 
Table 2: Common program tasks and who in the program carries out these tasks. 

Program Tasks Pub Physics Camp Physics Physics Club 

Giving a 
presentation 

Guest speakers, 
typically faculty at 
other institutions 

Lab faculty presenting on 
their work 

Undergrad volunteers 
answer audience 
questions after show 

Designing and 
choosing activities 

Grad student 
organizes trivia 

Grad students & postdocs 
design experiments 

Lead facilitator chooses 
demos 

Engaging audience 
with demos and 
activities 

Lead facilitator, grad 
student, postdocs 
answer questions  

Grad students & postdocs 
interact alongside 
experiments 

Undergrad volunteers 
engage with demos 

Recruiting 
volunteers 

Lead facilitator sends 
emails and connects 
with guest speakers 

Lead facilitator puts out ad, 
recruits one-on-one, talks 
with guest speakers 

Lead facilitator buys and 
set-up posters, sends 
messages in group chat 

Advertising events Lead facilitator designs 
flyers, promotes on 
social media 

Lead facilitator shares info 
with teachers and schools  

Lead facilitator buys 
promotional materials 

Communicating 
with partners 

Lead facilitator works 
with venue for space, 
organize tickets for 
speakers and raffles 

Lead facilitator talks with 
resident halls  
Support staff organizes 
catering 

Lead facilitator 
communicates with 
mega-organization for 
regional events 

Maintaining 
connection with 
Institution 

Lead facilitator 
communicates with 
department organizers 

Lead facilitator 
communicates with 
newsletter and lab faculty 

Lead facilitator 
communicates with 
faculty advisor 

Figure 3: Overlap between framework categories for each program. The weight of the line 
indicates the relative amount of overlap. Personnel is to the far left, center, in blue. 
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DISCUSSION 
Thus far in our findings, we have explored the contexts in which five of the framework 

categories (Personnel, Audience, Program, Institution, Resources) connect with each other in 
ways which are foundational to these programs' functionalities. Figure 4 is a reimagined model of 
the informal physics organizational theory framework, showing connections between categories, 
with some descriptive examples from the data set.  Personnel was the most salient framework 
category and connected with all other categories among our cases. Assessment is not included 
visually as a separate box, as it can be considered for each of the categories and their 
relationships. An important point is that challenges identified in one area can connect and impact 
other aspects. For example, programs experience challenges with the location of their events and 
this has an impact on the attendance of their audiences. 

 

 

 
We observed that the distribution of personnel tasks and responsibilities personnel often 

overlapped with the codes related to challenges, primarily due to programs having difficulties with 
recruiting personnel. Often a lack of personnel resulted in inefficiently distributed duties, with most 
of the burden on lead facilitators.  
 As noted by the lead facilitators of these programs, there is a need for assessment tools 
in informal physics programs to evaluate and monitor many aspects of their work. Given the 
importance of personnel members in these programs, assessing the nature of their interactions 
with audiences and with other program personnel, as well as their satisfaction in the program can 
be crucial in retaining volunteers as well as helping develop their physics identity and interest in 
participating in informal physics. 
 

Figure 4: A visualization of how the framework categories connect with each other. 
Each connection is accompanied by an example extracted from the interview data.  
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