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Abstract:
The Community Science Investigators (CSI) program employs a professional development model of program delivery. CSI staff conduct workshops and ongoing professional development with classroom educators, in the areas of Geographic Information Systems (GIS), Augmented Reality (AR), and Service-learning (SL). In turn, the educators use their newfound knowledge in these three areas to structure an out-of-school time program for middle-school students that engages students in learning about science, technology, and nature. During the professional development training, CSI staff have educators to fill out concept maps before and after learning about GIS, AR, and SL, in order to assess educators’ knowledge in these areas. The educators’ concept maps fulfill the purposes of: 1) assessing changes in educators’ content knowledge; 2) increasing educators’ investment in the evaluation process; and 3) demonstrating the value of using concept mapping to assess students’ content knowledge. CSI staff expect that educators will have students complete concept maps over the course of the year.
Introduction:

Embedded evaluation uses techniques and exercises that are part of the regular day both to promote learning and to provide evaluative feedback. Embedded evaluation is mainly used to evaluate skill-based competencies, and also engages participants in their own learning. Embedded assessments provide “opportunities to assess student progress and performance that are integrated into the instructional materials and are virtually indistinguishable from the day-to-day classroom activities” (Wilson & Sloane, 2000).

Concept mapping is one form of authentic assessment that assesses participants’ knowledge of a particular subject. Joseph Novak at Cornell University developed the technique of concept mapping in the 1970s as a way of representing the science knowledge of students. Novak describes concept maps as “graphical tools for organizing and representing knowledge” (Novak & Canas, 2006).

The importance and significance of “alternative,” “authentic,” or “performance” assessments have been widely emphasized by researchers (Baron, 1991; Gardner, 1992; Malcom, 1991; Wiggins, 1993). Yet, educators often resist such assessments due to perceived logistical barriers and low levels of educator acceptance of such assessments. It is the goal of this project to increase educators’ investment in the use of such tools by increasing their understanding of how to use the tools, and the value of their use.

CSI is an ITEST project that offers year-long, career-focused technology experiences for middle school youth and teachers in an out-of-school setting. In the CSI program, participants in St. Louis and Boston learn to apply geospatial, simulation, and communication technologies as they address environmental and conservation related issues. The CSI program employs a professional development model, beginning with a 2-week summer institute to teach educators about AR, GIS, and SL. Educators will then use these techniques to lead an out-of-school time program for middle school students, with continued professional development opportunities throughout the year.

Methods:

In order to assess changes in educators’ knowledge, educators were asked to draw concept maps before and after learning three main concepts: Augmented Reality (AR), Geographic Information Systems (GIS), and Service-Learning (SL). Educators were then asked to reflect on their learning in an online blog after completing all three sets of concept maps. In order to assess educator satisfaction and learning in the institute, evaluators interviewed educators in pairs, and online surveys were administered to all 12 evaluators.

Findings:

Changes were evident in educators’ content knowledge
Participants’ comfort level and level of understanding of the three CSI components varied by component. Educators expressed high levels of familiarity and comfort with SL in the interviews, but SL pre-concept maps indicated that their understanding was limited and/or flawed. Participants had a very low understanding of AR before the institute, but by the end of the institute, most educators understood at least the basics of AR, as evidenced through post-concept maps and interviews. Educators left the institute feeling that they were prepared to design AR games, and facilitate their students’ design and use of AR games. Educators felt least comfortable with GIS at the end of the institute, although their concept maps portrayed a decent understanding of the concept (See Figure 1).

Figure 1. Summary of Data for Summer 2009 Educator Concept Maps 

Accurately Reflecting Concept Taught (N=12)
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There were statistically significant differences in the amount that the concept maps accurately reflected the concept from pre to post for all three concepts (See Table 2). In other words, teachers seemed to learn concepts when they were taught. For the SL concept maps, the community aspect came out more strongly in post-concept maps, and educators seemed to understand that SL was more than simply volunteering. Post-concept maps for GIS were much more complex and sophisticated than pre-GIS maps. In post-concept maps educators wrote about layering, showed a changed understanding of mapping, community exploration, and inputting data from external sources. For the AR pre-concept maps, most educators did not understand the concept at all, and there was wide variation in the level of understanding in the post-concept maps.

Some educators recognized the value of concept maps to assess students’ content knowledge
At least some of the educators recognized the benefits of concept mapping. In interviews several of the teachers in Boston mentioned (unprompted) that they thought the concept maps were a good learning assessment tool for themselves, and said they planned to use them with their students. In the blog activity of reflecting on differences in pre- and post-concept maps, Boston educators found the concept maps to be generally useful to inform how much they had learned over past two weeks (though they aren’t everyone’s cup of tea), and many wrote that will try to use concept maps with their students. When asked whether they thought that concept maps had given them useful insights into assessment, most educators agreed that they had (See Figure 2).

Figure 2. The concept mapping activity gave me useful insight into assessment (N=12)
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Conclusions and Recommendations:

Overall, concept maps were a useful tool to assess changes in educator knowledge about the three components of CSI, showing that educators did learn a lot about AR, GIS, and SL over the course of the summer institute. Additionally, having educators draw pre- and post-concept maps did increase the investment in the evaluation process for at least some educators, who were eager to use the concept mapping activity with their students. It remains to be seen whether and how educators use concept maps in their CSI programs.

Recommendations:

· Use the educators’ pre-concept maps to adjust institute teaching around concepts.

· Concept maps can provide institute facilitators with a concrete assessment of educators’ understanding of each of the three CSI components. Facilitators can then use these assessments to target teaching to areas of less understanding.
· Future research into educator investment in the evaluation process should include these questions:
· How, if at all, are educators using concept maps as an assessment tool and/or student reflection tool in their programs?

· In what ways, if at all, have concept maps changed teaching (e.g. use concept maps to guide content of what they focus on)?

· How, if at all, educators notice that reflecting on pre-post concept maps changed their students learning?
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Appendix A. Concept Map Tables and Figure

Table 1. Summary of Data for Summer 2009 Educator Concept Maps,

Comparing Maps Before and After Concept was Taught (N=12)

	Variable

(items included)
	Augmented 

Reality
	Geographic Info 

Systems
	Service-

Learning
	

	
	N
	_

X
	SD
	N
	_

X
	SD
	N
	_

X
	SD
	F

	Number of new words
	11
	11.7
	9.6
	19
	10.9
	8.2
	11
	7.9
	3.0
	0.8

	# Nodes in pre-concept map
	11
	5.1
	3.5
	10
	5.3
	2.8
	11
	5.9
	2.3
	0.2

	# Nodes in post-concept map
	11
	11.3
	8.9
	10
	12.2
	10.2
	11
	8.9
	3.4
	0.5

	Difference in # nodes from pre- post
	11
	6.2
	9.3
	10
	6.9
	8.0
	11
	3.0
	2.9
	0.9

	Pre-map accurately reflects concept
	12
	1.3
	0.5
	11
	1.5
	0.7
	11
	2.0
	0.6
	4.6*

	Post-map accurately reflects concept
	12
	3.3
	0.9
	11
	3.4
	0.8
	11
	3.7
	0.5
	1.3


Table 2. Summary of Data for Summer 2009 CSI Educator Concept Maps, 

Comparing Concept Map Topics (N=12)

	Variable

(items included)
	Pre-Concept
	Post-Concept
	

	
	N
	_

X
	SD
	N
	_

X
	SD
	_

X

	Number of nodes
	32
	5.4
	2.8
	32
	10.8
	7.9
	5.4**

	Map accurately reflects concept
	34
	1.6
	0.7
	34
	3.4
	0.7
	1.8**


NOTE: Results of particular interest are shaded purple. N = sample size; X = mean; SD = standard deviation; 

X = change in mean between pre- and post- measures; * = significant at p < .05; ** = significant at p < .01.

Figure 1. Summary of Data for Summer 2009 Educator Concept Maps 

Accurately Reflecting Concept Taught (N=12)
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Appendix B. Concept Map Assessment Protocol
CSI Educator Concept Map Assessment Protocol

Summer 2009

Instruments:

· Pre- and post- concept maps
· Criteria sheet
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CSI Concept Map Assessment Tool

Summer 2009

Educator name: 





 

Concept map topic: 
( AR

(  GIS
(  Service-Learning
Pre-program concept map attached? 
Yes
No   
Post-program concept map attached? 
Yes
No

	Attribute
	Pre-program 

concept map
	Post-program concept map

	Number of words that were new 
	
	

	Number of nodes
	
	

	Number of lines
	
	

	Line:node ratio
	
	

	Number of different linking words
	
	

	Number of dead ends
	
	

	Other: (specify) _________________________________
	
	


What other differences do you notice between the pre- and post- map?

	How much do you agree with the following statements?
	Not at all
	Somewhat
	A little bit
	A lot

	The pre-program concept map accurately reflects the concept taught.
	
	
	
	

	The post-program concept map accurately reflects the concept taught.
	
	
	
	

	The concept map was a useful tool for assessing this particular educator’s learning.
	
	
	
	

	There was a clear difference between what the educator represented on the pre-program map and the post program map.
	
	
	
	

	The educator appeared to lack understanding of the major concepts taught.
	
	
	
	


Other comments:
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