SPIRIT professional development sessions – July 2006

Summarized by Dr. Mike Timms

Background

The SPIRIT project conducted a two-week series of workshops for 34 teachers participating in the project. The purpose of the two-week sessions was to introduce the teachers to engineering principles and basic electronics, as well as show them how to construct the TekBot robot and to generate ideas for incorporating it into their instruction in math and science. Workshop sessions took place at the Peter Kiewit Institute on the University of Nebraska-Omaha campus. The workshops involved teachers in a range of professional and technical sessions in laboratory settings, with break-out sessions to discuss attendees’ observations and questions. Engineering topics covered included definition of engineering; comparison of the scientific method to the engineering process; typical activities of engineers; engineering design tools; and use of an engineering logbook. Other technical topics covered included the Tekbot kit (parts and assembly); electrical circuits; DC motors and electrical components (resistors and capacitors).

The workshops presenters came from a variety of professional backgrounds including UNO faculty members from Engineering and from Education, plus classroom teachers from local schools. The presenters were generally male, with three females in the total of twelve who presented. The majority of presenters were white.  The PI was Asian. One of the lead engineers was an African American, as well as a lead teacher with an engineering background. 

Evaluation Methods

A total of 10 observers used a professional development observation protocol that was adapted slightly from the Horizon Inc. observation form for evaluating the quality of professional development in mathematics, science and technology. A copy of the observation protocol is in Appendix A. 

Evaluators used the observation protocol to make 11 systematic observations to judge the quality of the workshops. To gain different perspectives on the content of the workshop, 10 observers used the protocol to observe sessions throughout the two weeks. Three of the 10 observers were from the evaluation team and made general observations based on their experience as educators and evaluators. Four of the observers were teacher leaders from the project whose observations contributed in particular to the evaluation of the pedagogical content of the workshops. Three of the observers were engineers whose observations contributed to the understanding of the presentation of engineering content.

Observers recorded their ratings of six different aspects upon which the workshop quality was judged. The six aspects were Design of the workshop, Implementation, Science/Mathematics/Engineering Content, Exploring Pedagogy, and Culture of the Workshop, and Likely Impact of the session. At the conclusion of the visit and completion of the observation protocol ratings, the evaluators made a summary judgment about the overall quality of the workshop. 

Evaluation Findings

	Synthesis Rating Categories
	Average Evaluators’ ratings
	Average Teachers’ ratings
	Average Engineers’ ratings
	Overall

Average

	Design of the workshop
	4
	4
	4
	4

	Implementation
	4
	4
	4
	4

	Science content
	5
	4
	4
	4

	Exploring Pedagogy
	4
	4
	4
	4

	Culture of Workshop
	5
	5
	5
	5

	Likely Impact 
	5
	4
	5
	5

	Overall level
	Accomplished
	Exemplary
	Accomplished
	Accomplished

	Overall rating
	4
	5
	4
	4


Table 1:  Synthesis ratings of the professional development workshops

Table 1 shows the average synthesis ratings of the three groups of observers; evaluators, teachers and engineers.  After rating the session on several aspects of the main categories, observers gave a synthesis rating to summarize their overall impression of how far the workshop was reflective of best practices for professional development.  The synthesis rating scale that was used ranged from a low rating of 1 to a high rating of 5. As can be seen from Table 1, this set of ratings shows that all three groups of observers rated the quality of the workshops to be high. Observers agreed that the design of the sessions was strongly reflective of best practice for professional development. In particular, all groups rated the culture of the workshop, which concerned the respect shown for participants and their contributions to the session, as being of the highest quality. 

Overall, the workshops were rated as being accomplished, effective professional development. That rating means that observers overall judged that the facilitation was skillful and participants were engaged in purposeful work that were designed to deepen their understanding of important engineering and science concepts; enhance their pedagogical skills and knowledge; and increase their ability to use the Tekbot materials in their instruction. They felt that the facilitators implemented the professional development session well and participants’ contributions were valued, although the adaptation of content or format in response to participants’ needs and interests was somewhat limited. The sessions were judged likely to enhance the capacity of most participants to provide high quality mathematics/science education.

It was noted that the engineering and electronic background knowledge of the participants was lower than expected and the engineering presenters had a deep knowledge of their subject, which resulted in some observers noting that the initial pace of coverage of these topics by presenters at the start of the sessions was too fast.  Also, at times, the presentations required mainly passive receipt of knowledge, and these sessions were rated as less effective by observers. As time went on during the sessions, presenters got a better sense of their audience’s subject level experience and the sessions became more hands-on. Overall, observers felt that participants were enthused at the conclusion of the sessions. A successful session that was commented upon by several observers was the brainstorming session that encouraged participants to generate ideas on how to incorporate what they had learned into future instruction for their students.  

Summary

The quality of the professional development sessions for the SPIRIT project were of very high quality and presenters from UNO’s engineering and education faculty worked well together to build the skills of the teachers in engineering, electronics and use of the Tekbots kits.

