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There is considerable research on effective professional development (PD) in both 
undergraduate and K-12 educational settings, but less on how the characteristics of PD can 
influence teacher uptake and retention of PD resources and lessons (Zhang et al., 2024, Hill et 
al., 2013, Henderson et al., 2011). The TADD 2.0 (NSF DRL No. 2405432) project focuses its 
research on teachers’ perceptions of critical characteristics of PD impact on sustainably affecting 
teacher instruction and student learning. Using the preliminary findings and analysis of the 
survey of 157 teachers who participated in 1 of 6 chosen large-scale NSF-funded research 
projects within the last 1 to 5 years can shed light on the characteristics that could also be 
emphasized in STEM undergraduate PD.  

The initial survey was designed to utilize Likert-scale items and follow-up open-ended 
questions, allowing participants to elaborate on their numeric responses based on six 
characteristics of PD. Upon factor analysis and Cronbach’s alpha tests, researchers used a five-
factor model to define the characteristics. These new categories included administrative support, 
resources and materials, community, classroom practices, and facilitation. The results of the 
factor analysis reveal that teachers’ perceptions of what is thought to be well-defined in the 
research community may not be as explicit as thought. The same could be said about feedback in 
undergraduate PD, as the variety of training and experience can vary greatly in a department 
(Postareff, 2008). 

Upon redefining and analyzing the categories, researchers determined the average scores of 
participants across each factor and conducted descriptive statistics, along with ANOVA tests, 
which showed that the factors were statistically significant across all PDs. Results showed that 
all PDs were of high quality, with no median value falling below 5. Fortunately, administrative 
support (median = 8.5-10) and facilitation (median = 9.2 - 10) were rated very highly. Sustained 
administrative support and facilitation are not always common in undergraduate PD and often 
inhibit scaling and uptake from professors (Chasteen, 2015, Henderson et al., 2011). Factors with 
lower medians were community (median = 7.5 - 10), resources and materials (median = 5.8-9.8), 
along with classroom practices (median = 6.5-9.2).  Classroom practices surrounding pedagogy 
and content ratings being lower aligns with findings in K-12 spaces as it is more difficult to 
implement and takes longer to see sustained changes (Kennedy, 2016, Koellner & Jacobs, 2015).  
Pedagogical change is understandably challenging to support in undergraduate spaces, 
particularly due to culture and community (Reinholz & Apkarian, 2018, Chasteen et al., 2015, 
Postareff, 2008).  

Each PD served different communities and had varying goals towards teacher pedagogical 
change, but the factors appear to show important attributes of PD. While K-12 schools have 
different contexts, nuances, and challenges than undergraduate teaching spaces do, these survey 
results  may provide guidance when designing, implementing, and conducting research in 
undergraduate communities. 
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