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Summarized by Dr. Mike Timms

Background

The SPIRIT project conducted a two-week series of workshops for 33 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 definitions 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).

This report summarizes the responses of participants in the summer workshop sessions. Of the 33 teachers, 12 were male and 21 were female.  Two teachers were African American and the rest were white. In terms of years of teaching experience, the groups fell into two main categories; a group that had around 7 years of experience and a second group that had 20 or more years of teaching experience. The number of years teaching ranged from just one year to as many as 41 years. Nine of the teachers identified that they had experience in teaching science, and 17 identified that they had experience in teaching math. Only one teacher had taught engineering, three had taught electronics and four had taught robotics.

Evaluation Methods

Teachers responded to a survey that was given at the beginning of the workshops and then again at the end. The beginning survey asked for basic biographical information, professional qualifications, teaching experience, and professional development. A series of questions also measured perceptions about project-based learning (PBL) and science, technology, engineering and mathematics (STEM). Another set of questions was designed to measure participants evolving experiences and expectations with the SPIRIT project. The ending survey repeated the PBL and STEM questions and the questions about evolving experiences and expectations, but did not repeat the demographic or background questions. The ending survey did, however ask three specific open-ended questions about the teachers’ experiences of the workshops they had just completed. Responses to the open-ended questions were reviewed and coded into categories.

Reliability of the subscale for perceptions about PBL was measured using ten items. Cronbach’s Alpha for the PBL scale was .77, which is an acceptable level of reliability. Reliability of the subscale for perceptions about STEM was measured using only 8 of the 13 items administered, as five items did not perform well and were adversely affecting reliability of the scale. Using just the 8 acceptable items, Cronbach’s Alpha was .69, which is an acceptable level of reliability. 

Evaluation Findings

Changes in teacher perceptions about PBL and STEM as a result of the workshops. 

The questions that evaluated participants’ perceptions of project based learning and STEM education asked teachers to rate their agreement to a variety of statements using a five-point scale ranging from “strongly disagree” to “strongly agree.” For analysis purposes, the scale was transformed to a numeric scale from 1 to 4. Stronger agreement (higher scores) on the scale indicated that teachers had greater familiarity with PBL and STEM, and that they valued them as beneficial to their students. 

The average ratings at the start and end of the workshops were identical for both PBL and for STEM, with ratings at level 3 (Agree) on both subscales. This indicates that the group of teachers who volunteered for the workshop already had experience with and positive perceptions of both PBL and STEM, so there was no detectable change in those perceptions over the summer workshops.

Evolutions of SPIRIT perceptions

There were distinct changes in how experienced teachers felt on a number of aspects of content and teaching that were covered in the workshops.

	
	Average ratings
	

	General Experience in …
	Beginning
	After
	Change

	Engineering
	1 (not at all)
	2 (Low)
	+ 1 category

	Electronics
	1 (not at all)
	2 (Low)
	+ 1 category

	Robotics
	1 (not at all)
	2 (Low)
	+ 1 category

	Programming
	2 (Low)
	2 (Low)
	-

	Computers
	2 (Low)
	3 (Medium)
	+ 1 category

	Cooperative Learning
	3 (Medium)
	3 (Medium)
	-

	Project Based Learning
	2 (Low)
	3 (Medium)
	+ 1 category


 Table 1:  Changes in teachers’ perceptions of their experience SPIRIT project topics as a result of the summer workshops in 2006

Table 1 shows that on five of the seven factors that were components of the summer workshops, participating teachers’ perceptions of their experience rose on category on the four-category scale. In engineering, electronics, and robotics, teachers moved from expressing, on average, no experience to feeling that they have a low amount of experience as a result of the workshops. On their average ratings for computers and project based learning, they moved up from low to medium. 

These increases in perceived experience were mirrored in the comments that teachers made at the end of the workshop when they were asked, what they had liked about the workshops so far. There were many positive comments about how they had been impressed by and learned from the hands-on laboratory sessions in the workshop. One teacher summed it up in the comment that “I liked what I learned from building the Tekbot itself and seeing how everything worked in a solid context.” Another participant commented how they had enjoyed, “learning out of my comfort zone and building the robot.” In fact, many teachers expressed that they felt they needed much more time devoted to the building of the Tekbot. Four teachers also commented that they had gained a better appreciation of engineering in general, although some felt that they would have liked to have heard less about engineering principles and instead started to learn about the electronics and robotics elements of the workshop sooner.

Teachers commented favorably about the diversity of experience of the workshop presenters and the enthusiasm they brought to the topics they presented. Also, they liked the opportunity to work with other teachers and felt that the sessions gave them “concrete examples for applying in the classroom.” In fact, the hands on nature of the workshop brought other benefits – one teacher commented that it reminded him or her, “how students feel when they don’t understand.”

What do teachers see as possible improvements for future workshops?

In many comments teachers wanted more time for the hands-on labs and two teachers felt they need more help in the labs too. Several teachers wanted more time spent on basic electronics and one teacher commented that, “Some information was presented too quickly with little time to process.” There were a few comments about things that would improve the teaching in the workshop, such as varying the engineering lecture delivery method as participants seemed to tire of the method rather than the content.

How do teachers perceive the workshops so far?

Teachers responded to five questions that asked them to rate how the workshops had impacted their engineering and robotics knowledge, their instructional ideas, their interest level, the practical aspects of their teaching, and their instruction.  The ratings were predominantly in the “agree” and “strongly agree” categories, indicating a high level of satisfaction with the workshops. In response to the question of whether they would recommend the workshops to a fellow teacher, the vast majority strongly agreed and the remainder agreed. 

Summary

Overall, the participants had very positive attitudes to the workshops and their value to them as teachers. The improvements in teachers’ perceptions of their experience in the topics that were covered in the workshop indicate that they did, indeed, learn from the sessions.  The fact that teachers overwhelmingly would recommend the workshop to a colleague indicates that the sessions had a strong impact. 
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