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Outline 

Virtual Professional Development (PD) in iSTEM

• Designed using Desmione’s Five Critical Features of PD

• Based on three dimensional learning model

• Targeting sources of self efficacy

• Synchronous and asynchronous components
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Background

• Elementary school teachers often have low self-
efficacy in teaching science (e.g., Brobst et al., 2017) and
engineering (Hammack & Ivey, 2017)

• Many elementary teachers find their preservice
teacher preparation does not prepare them to teach:
o science (Banilower et al., 2018; Gess-Newsome, 1999; 

Trygstad et al. 2013)

o engineering (Banilower et al., 2018; Custer & Daugherty, 
2009; Reimers et al., 2015)
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Self-Efficacy

• Self-efficacy predicts motivation and performance (Bandura,
1982; Pajares & Schunk, 2001), and is linked to:
oTeacher effectiveness, persistence, and retention (e.g., 

Lakshmanan et al., 2011; Sang et al., 2012)
oCommitment to teaching profession (Yost, 2006)
oTeacher competence and decision making (Bandura, 1997)
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oparticipatory culture allowing for adequate time to grapple with 
ideas and materials (Little, 1993)

ointeractive, social and based in a community of practice (Desimone 
2011)

oOnline PD can be synchronous, where learning happens in real time, 
asynchronous, where teachers engage in their learning on their own 
time, or a hybrid of both synchronous and asynchronous (Elliott, 
2017).

Professional Development (PD)
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osocial presence: interactions can take many forms including 
sharing work, asynchronous discussions, and real-time 
conversation (Holmes, Signer, & MacLeod, 2010).

opromote ownership as teachers determine valuable content 
(Darling-Hammond, Hyler, & Gardner, 2017; Macias, 2017)

Professional Development (PD)
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➢ Critical feature of online PD is instructor facilitation. Multiple studies highlight 
the importance of instructor facilitation for fostering productive interactions 
among teachers (Watkins, 2020)

➢ Online PDs may more efficiently afford and support teacher learning 
and professional practice while addressing the issues listed above 
along with other factors related to scalability, cost, and accessibility, 
while even reaching learners in isolated populations (Alqarni, 2015; 
Marrongelle et al., 2013).

Key Features of the Online PD
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Desimone’s (2009) five critical features:

1. content focus, 

2. active learning, 

3. coherence, 

4. duration, and 

5. collective participation. 

Key Features of the Online PD
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Q How many hours?

• Some studies have found positive outcomes with as few 

as 11 contact hours (Piasta et al.,2010) and studies with 

more than 65 contact hours (Garet et al., 2010)

• Estrella et al. (2018) analysis of over 26 studies found that 

PD programs with greater than 15 hours showed positive 

significant treatment effects when compared with shorter 

durations (Estrella et al., 2018).
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Q What did we do?

• Barriers for online PD: family time, vacation, travel time 

and the amount of time needed to attend the workshops

• Our sustainable solution: Summer Institute was held 

synchronous over 2 days with  3 contact hours each day 

and one asynchronous day in between.
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Summer PD Activities
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Participant Sample
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Leveraged Children’s Literature
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https://www.yout-ube.com/watch?v=zeFEZXVL08s&t=3s


Images from “Dreaming Up” 
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Engineering Design Process
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Engineering at home
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STEM OP
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STEM Lesson Ideas
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Summary 

• STEM Career focus

o Children’s literature integration

o Resources shared on Canvas Site

o Vicarious experiences - classroom video

• Engineering

o Modeling of integrated STEM lessons with participants 

o Observe STEM lessons with STEM OP debrief

• Lesson plan design and feedback
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This material is based upon work supported by the National Science Foundation under Grant No. 2151045, 

2151056, 2151057, and 2151012. Any opinions, findings, and conclusions or recommendations expressed in this 

material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation.

Thank you!
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