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EVALUATION METRICS
“Evaluation is crucial for education and 
outreach programs as it provides a 
systematic and objective assessment of their 
effectiveness, allowing for informed decision-
making, continuous improvement, and the 
enhancement of overall outcomes.” 

– NSF’s Research Infrastructure Workshop 
Literature
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Presenter Notes
I’m going to add a “Yes…but” here.  HOW do we do this in a way that strengthens our data AND goes beyond what can often be limiting pre/post survey data? 




LOOK TO WHAT WE 
KNOW FROM OUR 
ECOLOGY LESSONS… 
DIVERSIFY

Presenter Notes
We know from basic ecology that a more diverse ecosystem is a stronger ecosystem, so too our research can be stronger if we look to diversify the type of data we collect. We all know pre/post surveys are a go-to for many reasons (ease of use, likert scale easily quantifiable, feels like a known and thus recognizable and more comfortable data collection tool), but we also know these have their own limitations (self-reported data is often skewed, not as accessible for some, so “known” it’s often boring to complete and thus often not completed by all attendees, etc.). Therefore, I am in favor of broadening our evaluation data and trying to remember to diversify the type of data we collect. 



LOOK TO K-12 
FOR 
INSPIRATION

Presenter Notes
Professional K-12 teachers don’t survey their students all the time, and yet they get data on what their students are learning constantly. Every teacher will tell you the standardized testing they do have to do takes up far too much time already. Instead, they prefer to collect a diverse variety of evaluative data from their students. Teachers talk a lot about the different types of evaluation measures they use. Some are diagnostic, some are formative (meaning they are evaluating the learning that is forming/in process), and some is more summative or more of an overall/final perspective. -CLICK- Today I want to bring up some examples and ideas that are more formative and can be grabbed as data but also are learning experiences for those people you’re evaluating. 




FORMATIVE EVALUATION  
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Presenter Notes
This is by no means a complete list of options you could look to, but if I was doing a professional development or running a program where I was evaluating learning outcomes these are some of the activities they could do, in which they would be learning while doing, and which I could take back with me as a researcher and use as data to evaluate that learning. And I want to point out these could be done with any age learner. I would have different expectations as to the outcomes based on age/grade/or prior experiences, but these can be used as learning opportunities as well as evaluation measures, beyond the pre/post survey. 



POSTCARD 
EXAMPLE
Used by nature centers across Maine as 
*part* of program evaluation. 
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BLANK PROMPT

Presenter Notes
This is an example that I used when working with a network of nature centers across Maine. They were looking to get more expansive evaluative data on their programs and needed to deepen their understanding of the learning experiences from the learners/youth's perspective. Clicking through surveys are not ideal for upper elementary/middle school students (who was the target age of this program) as you can imagine for so many reasons. So along with data captured from other activities throughout the 3 day program we designed a postcard that they filled out during the last moments of the learning experience. We prompted a few open ended responses and gave them room to write a postcard to themselves answering those prompts, and gave them the front of the postcard to draw a picture of whatever they wanted to represent their learning while at the nature center. Then I took a copy of the postcards before mailing them to their schools 2 weeks later. That way I got the data and they got a postcard reminding themselves of their experience, and a reminder to the teacher to keep helping the students process and reflect on the experience.  What worked about this tool was that the writing did not feel intimidatingly long for the students, they were more invested since they were writing to themselves, and it gave them a writing and a drawing component, so they got to show their thinking in multiple ways. I do want to point out thought that this was a part of a more expansive evaluation protocol that included other formative assessments, but also some traditional surveys as well (esp. to the teachers and parents of the students). It doesn’t have to be all or nothing, and yet there are ways of getting data that can also be part of the student’s learning. What is also important to point out is that this was an evaluation tool we then replicated and used across the network of nature centers that were all part of a learning collaborative of sorts across Maine and the centers were able to consider the patterns, anomalies, and findings broken out by center, or across the whole network. It was an easily implementable, adaptable, and replicable tool that gave good evaluation data but also was part of the learning experience. 



JOURNAL 
EXAMPLE
Used by organizers as part of a multi-day 
conference gathering. 

Presenter Notes
As part of a 3 day conference, attendees filled in a google form each day that encouraged reflection and evaluation of how the conference was progressing for them. 



DAILY 3 MIN DIGITAL JOURNAL 
VIA GOOGLE FORM

9

Presenter Notes
As you can see people were given the freedom to answer as much or as little as they wanted. They were prompted each day, with the same questions, so it felt known and easy to accomplish. It also gave us really quick data to look at the end of each day, and we could then modify the next day’s agenda as needed based on real time data. 



SOCIAL 
NETWORK 
ANALYSIS 
OPTION
Specific research technique used across 
multiple projects that are part of networks. 

Presenter Notes
Another example is a technique you might want to consider if you’re working in networks. I was invited to come do this presentation because of my work on an NSF-funded AccelNet project called ASTRO ACCEL. ASTRO ACCEL uses a network of networks to leverage transformative change in the areas of astronomy education, communication, engagement, and culture. One way we are measuring that change is by analyzing the network with SNA. So, I thought I would share that technique as well. 



Social Network 
Analysis (2023 
Data 
Visualization)

Play with the visualization in Kumu: https://kumu.io/sbyrd23/astroaccel-non-anon-2023#draftv4/b046

Presenter Notes
Social Network Analysis often creates visualizations based on the data in order to grapple with so many connections. It can be helpful to see not only who and what make up the network but how they are connected. This is a 2-mode network of people, organizations, and organizing committees and is constructed from affiliation data gathered in the August of 2024 on the ASTRO ACCEL Council and Core Organizing Group members during 2023. It represents a baseline or foundation in core connections for the ASTRO ACCEL project to build out collaborations and network 'folding' in years 2 and 3. But to understand how we grow and transform, we need to know where we are starting, and this visualization creates the foundation of the social network analysis of ASTRO ACCEL.  This is what ASTRO ACCEL’s network looked like year 1. 
If you would like, you can click on the link or the QR code, and it will link you to this data in software called Kumu. In Kumu it is fun to play with the data and click on nodes, move them around, and be able to dive deep into sections as you like. The data is anonymous in Kumu. In order to protect the data of specific people I made it so you can see the specific name of what organizations are part of ASTRO ACCEL, you can also see what type of ASTRO ACCEL members are part of the network (i,.e., ECR, Associate, mentor, etc.) but not their specific name, and you can see how those members and organizations/networks are connected.



Social Network 
Analysis (2023 
Data 
Visualization)

Presenter Notes
(CLICK to show the parts of the network)
For example…
1st click = ASTRO ACCEL = council, 2nd = COG, 3rd = Individual, 4th = individual, and 5th shows an organization that both individuals are connected to.
We can see how they are linked and the directionality of those linkages.



Social Network 
Analysis (2023 
Data 
Visualization)

Presenter Notes
By using the Kumu software in this way we can get to know ASTRO ACCEL in deeper ways, and explore areas of high/low transitivity. Meaning there are some individuals and networks with a lot of bidirectional connections, indicating high levels of collaboration, or the inverse. (CLICK 1 to show high areas of transitivity) (CLICK 2 to show low areas of transitivity)
Visualizing networks can help generate insight about potential connections and collaborations and also where 'structural holes' (Burt, 1992) in the network could be easily bridged.
Analyzing the 2023 NoN and comparing it to other years will answer questions such as: How is the NoN growing and who is doing the brokering and connecting? Is the NoN growing in ways that is more collaborative and inclusive of new members? Are members of larger networks or associations more likely to grow the network or not?



Presenter Notes
If we click on one individual, what we also call a NODE, 029, seen here with a red circle around their circle, we can see in light blue all the networks they are connected to, some connection directionality going from them to a network, some from the network to them, and some bidirectionally- back and forth. We can also see the individuals they are connected do and the same directionality connections. If I were in Kumu right now, I could pull apart the bubbles and move them around so I can see connections and directionality more easily. But another thing you might notice, is if you click on an individual, you will see the metrics of how we can measure these connections in a quantitative way. But what point I would like to make sure is noted is that this is just part of the data we collect. 



QUALITATIVE DATA IS 
CRITICAL AS WELL 
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- Qualitative survey 
questions

- Interviews
- Focus groups
- Researcher memos
- Text from reports, 

documents, 
communications

Presenter Notes
Qual data is critical as well. To get rich DESCRIPTIVE data we also need to collect qualitative data and that can come from lots of sources. What you do with this qual data can vary, but following rigorous analytical protocols and not just pulling out anecdotal notes is required to see patterns, descriptions, and themes. But this project shows that you can use some mixed methods as well to get great data beyond a Likert scale pre/post survey. 



CONCLUSION
Big take home points 

Presenter Notes
These techniques are not even the tip of the iceberg. There are so many ways to grab data while people are involved in an informal learning experience. But, to grab the data that is helpful, you always need to come back to your questions. What are you aiming for? You need to know what answers you’re aiming to capture so you know what data you need to collect. Depending on those questions, your data collection can be wildly different. 



DIVERSIFY BEYOND 
PRE/POST SURVEYS

• Diversify your data: Aim to get more qualitative 
(descriptive) data, and/or just make it more fun 
for your participants to generate the data you 
need. 

• Find inspiration by collaborating with 
educators: Work with educators to determine 
what they are already planning on using for 
assessments and see if they might be able to be 
utilized or adapted to fit your evaluation goals. 

• Be willing to be creative (yet rigorous) in 
analysis options: Sometimes using this kind of 
data can take creativity to analyze and a 
willingness to try other analytical methodologies 
beyond basic quant. 
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QUESTIONS? WHAT 
ABOUT YOUR 
PROJECT? CAN I HELP 
YOU BRAINSTORM 
DATA OPTIONS?

THANK YOU!Anica Miller Rushing, PhD, MEd (she/her)
STEM Education Research Associate
Email: amillerrushing@aui.edu
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