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Introduction

This report summarizes the evaluation of the On the Cutting Edge Faculty Professional Development program through December 31, 2005.  The program evaluation was conducted by the team of John McLaughlin, Ellen Iverson, and Cathryn Manduca.  John McLaughlin was the external evaluator and supervised by the program evaluation.  The goals of the evaluation were to answer five basic questions:

1. Was the program implemented as planned? This effort assessment includes what was done, with whom and to whom.  We document the evidence of the fidelity of the implementation of effort (workshop or website).

2. What was the quality of the implementation? This quality assessment provides evidence on the percent of geoscientist reached, what feedback we have from participants about the quality of their experience, and how well the design of our professional development compares to prevailing practice. 
3. What was the effect of the program on the participants? This effect assessment identifies immediate, actual changes reported by participants that can be attributed to the program (workshop or website).

4. What was the impact of the program? This impact assessment describes the primary impacts of the new attitudes, skills, and knowledge on participants’ activities and the secondary impacts they report on their students, colleagues, institutions, and communities.  

5. What caused the observed effects and impacts? We outline the causal linkages with outcomes and examine their relationship to the program activities and context.  We also acknowledge whether there are contextual influences that could serve as rival hypotheses or unintended outcomes, including influencing the opportunity to gain new insights and the ability to apply these ideas to the program.
The evaluation report addresses key aspects of the project performance. The intermediate aim of the project is to enable college and university faculty responsible for teaching in the geosciences to integrate cutting edge pedagogy and geoscience research into their classrooms, laboratories, and field experiences. These outcomes are achieved through a series of annual workshops and web-based resources developed and delivered by outstanding educators and researchers in the geosciences. A third outcome of the project is to develop a cadre of leaders who will become involved in the dissemination of content in emerging fields and exemplary practices in instruction, course design, and the delivery of instructional materials for diverse audiences.   

Logic model

As a foundation for the evaluation, the PIs and evaluator worked together to build a logic model describing the anticipated effects and impacts, as well as their causality.  This model evolved in response to formative evaluation results.  The current model’s outcome structure is presented below and is tested by the evaluation results described in this report.
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The overall model for the program is that participants in the On the Cutting Edge program (via workshops or website) gain new knowledge skills and attitude, new resources, and new networks.  These impact their behavior in the classroom, their thinking and learning about teaching, and their professional interactions: specifically the kinds of people they interact with, the topics around which they interact, and their ability to bring new ideas or activities to fruition in their department, institution, community, or professional society.

Workshop:

The expectation that participants in the workshop gain knowledge, skills and new attitudes that then change their behavior: in particular their teaching, research, and professional interactions and development.  Workshops address both what is taught and how it is taught, and model effective pedagogy.  We expect that the combination of modeling and information will lead to changes in the content and pedagogy of participants’ courses.  New ideas, coupled with new colleagues with expertise complementary to those of the participant will lead to new scholarship and research surrounding geoscience education.   While changes in teaching and advising impact their students directly, we also anticipate that changes in professional interactions will lead to changes at the department level in the curriculum and learning community.  Further, we believe interactions will have an impact at the national/professional society level, institutional level, and perhaps in interactions with the local community beyond the institution.  Finally we expect that understanding of key ideas in education and cognition will become more pervasive in the geosciences as a result of changes in participants’ research (on teaching) and professional interactions.

We anticipate that the website will support this chain of events by 1) supporting ability to learn about the workshop and thus apply, 2) providing resources in advance of the workshop to improve learning at the workshop 3) supporting learning after the workshop through references and presentations and 4) supporting professional interactions with other members of the department, institution, profession and community.  The website and listserv allow workshop participants to share learning and products developed at or after the workshop and report action taking place after the workshop to influence the learning of the other workshop participants.

Website:

The expectation is that users of the website (who did not attend the associated workshop) gain new knowledge that impacts their teaching.  The individual impact is expected to be smaller but the number of individuals impacted would be larger and potentially global.  We anticipate that users will come to the website seeking a specific piece of information.  While at the website they will not only receive the specific information but learn more about how to use it effectively and about what is available on the website.  This in turn will cause them to return to the website for a broader range of information and recommend that colleagues visit in the future.  The information will have an impact on their classroom teaching and thus on their students.  They will adapt or create new resources for use in their classroom which can then be shared via the website bringing new knowledge to the broader community of website users.

Attitudes and Learning Communities:

We anticipate that learning is increased at the workshops because of the presence of other learners with similar experiences and interests.  As a result of this learning experience (which may be the first exposure for some workshop participants to a learning community of educators) participants will more highly value such learning communities and will have both a model and confidence to contribute to them.  The participants may seek to continue to interact with the workshop learning community, participate in a national/professional society community, or develop new communities on their campus or in their region.  We further expect that they will value more highly and take more advantage of opportunities to hear talks or participate in other activities relevant to their particular teaching interests.  This valuing of an education learning community is one of four shifts in attitude that we anticipate in workshop participants.  The other three shifts are to the positions that

1. Student learning is the focus of teaching rather than the teaching itself; excellent learning opportunities require thoughtful design, reflect expertise in teaching, and build on knowledge of how students learn from cognitive research.  

2. Sharing and community action help all members of the learning community.

3. Education, cognitive science, disciplinary science education communities as well as the full spectrum of geoscientists at the full range of institutional types all have important knowledge that can inform and improve teaching.

Evaluation Methodology

Workshops

Three strategies were used to collect a consistent set of evaluation data for all workshops:  daily road checks, end-of-workshop surveys, and evaluator observations.  

a. Road Checks – administered at the close of each workshop day. The purpose was to obtain a quick scan of the participant reactions to the workshop and provide real-time formative evaluation for use in modifying the program. 

In addition to the basic demographic information the road check asked participants what aspects of the workshop seem to be working and not working for them; what needed to be improved; and, their general satisfaction with the workshop at that time. 

Road check surveys were analyzed immediately and results were provided to the workshop leaders so that when necessary, mid-course corrections were made in the workshop.  Brief feedback was provided to participants the following day so that they could see the impact of their comments.  In later years, road check surveys were used to gather information about what was learned in that day to better identify the causal linkages between the workshop and its impact on participants.

b. End-of-Workshop surveys – administered at the end of each workshop.  The purpose was to provide leaders with insights into not only what worked and did not work with the workshop that would guide improvements for future workshops, but also indications of what might be added to the workshop agenda.  The surveys also helped identify immediate impacts – changes in knowledge, skills, and attitude as well as anticipated behavioral application that could be attributed to the workshop.  

In addition to demographic information, participants rated the degree to which expected outcomes (workshop objectives) were achieved for them and the usefulness of key strategies or activities that were used in the workshop.  Participants also responded to open-ended questions about what aspects worked well/did not work well, what topics might be added/dropped, how they changed, what they planned to apply, and what they planned to share after the workshop.  Information was also collected about the participant’s use of the website to prepare for the workshop as well as any other use.  Last, participants gave over-all ratings for the given workshop.

End-of-workshop surveys were analyzed and along with the road check data, observations, and interviews summarized for workshop leaders.  Quantitative data was averaged by demographic and write-in comments were recorded and reported in aggregate.  The qualitative write-in comments were coded by workshop type and used to better understand what participants learned and how they anticipated using this new knowledge, skills, or attitude.  

c. Observations and interviews –conducted throughout the workshops by the external evaluator or others serving in the evaluator role, but also included the observations and input from workshop leaders and/or facilitators.   The purpose of these observations or interviews was to better gauge how well the workshop was meeting the expectations of participants as well as to understand which aspects of the workshop catalyzed learning outcomes and take note of any emerging outcomes.  

Observations and interviews were discussed with leaders at regular intervals throughout the given workshop to provide real-time assessment in addition to the written road checks.  These observations were focused on particular aspects identified by leaders as well as captured unanticipated events/outcomes.   These observations and interviews were summarized with the end-of-workshop data in the end-of-workshop summary report.

d. On-line surveys administered in 2004 and 2005.  The purpose of the on-line surveys was to characterize how the different types of Cutting Edge workshops impacted participants’ teaching practice and how participants disseminated what they learned.  

The 2004 On-line Survey collected responses from participants by workshop.  Participants were encouraged to submit more than one response for each workshop attended.  The questions covered the participants’ thoughts on the impact of the workshop on their teaching, how they had shared the knowledge, skills, or attitudes acquired from the workshop with colleagues, and how they had used the website.  It also asked them to share any anecdotal stories related to their workshop experience.  The complete survey can be viewed:

http://serc.carleton.edu/NAGTWorkshops/survey2004.html

The 2005 On-line Survey consolidated any comments participants had about workshops into one form.  Participants were asked to indicate in which workshops they participated.   The questions covered the range of possible impacts to teaching, career, publications, or leadership roles as well as any observed student impacts.  It also focused on the frequency and use of workshop materials and the website as well as which sections of the website had higher use.  The complete survey can be viewed:

http://serc.carleton.edu/NAGTWorkshops/survey.html
Emails were sent to all past workshop participants to encourage their participation in these surveys.  95 responses (approximately 20% of available participants) were received for the survey in 2004. 235 responses (approximately 40% of available participants) were received for the survey in 2005.  Like the End-of-workshop surveys, quantitative data from these surveys was averaged by demographic and write-in comments were recorded and reported in aggregate.  The qualitative write-in comments were coded by workshop type and used to better understand what participants learned and how they anticipated using this new knowledge, skills, or attitude.  

e. Baseline survey conducted by Statistical Research Center of the American Institute of Physics in 2004.  The survey focused on what teaching methods were being used by geoscience faculty, how they learned about new content and teaching methodology, and how the shared what they knew with their colleagues.  The survey of U.S. geoscience faculty provided an integrated look at the geoscience courses currently being taught and the teaching methods that are used in these courses.   The results were used to better design workshop and website content to meet geoscience faculty needs and work practices.  A summary of the methodology and results can be viewed at:

http://serc.carleton.edu/files/nagt/jge/abstracts/Macdonald_v53n2p237.pdf 
f. Telephone interviews conducted from May to September 2005.  The purpose of the phone interviews was to determine the suite of important impacts for the various types of workshops.  In particular the object was to explore impacts of new knowledge, networks, and leadership skills on teaching practice, professional planning, and leadership in community.

The 54 telephone interviews were from past (2002-2004) workshop participants.  The solicitation for telephone interviews was sent to all past participants.  The questions focused on first what the participant thought was the biggest change/result from their participation in the workshop and then what they thought was the most valuable aspect of the workshop.  The interview also asked them to report on what they had been able to build on since the workshop and how their participation in the workshop changed their view of geoscience, geoscience education or their role in the geoscience community.  Last participants were given an opportunity to comment on how they used the website.

The interviews were conducted by John McLaughlin and Ellen Iverson and taped and subsequently transcribed.  A subset of the transcriptions was coded by multiple evaluators for common themes.  The preliminary claims were shared with leaders and a more complete coding manual was developed to focus on changes in attitude, teaching pedagogy, teaching content, and expanded roles in the geoscience community.  The coding of the transcribed interviews also focused on understanding better the role of different aspects of the workshop or website on these changes.  

The complete summary of the results of these interviews and the interview protocol can be viewed at:  http://serc.carleton.edu/files/NAGTWorkshops/phone_wkshop.doc
Website

Different methodologies were used to evaluate the website and capture the responses from the distinct sets of users.  The website has two unique sets of users:  1) those that have not attended a workshop but are regular users of the website 2) workshop participants to support their preparation for the workshop, contributions following workshop, and sustained interest in the program materials.

a. Web statistics reports produced monthly to better understand the number of users of the website and the resources viewed.  These reports indicated that there were significant numbers of regular website users who have never attended a workshop (9000 intensive annual users to website as compared to 803 workshop participants). 

b. Pop-up survey conducted on the serc.carleton.edu website from June to July 2005 to better identify the demographics of the website users.  The pop-up survey was administered to all users website who visited 4 or more pages.  The survey identified the types of users (student, K-12 teacher, and faculty) as well as for what the website was being used (images, data, teaching activities).  Of the 773 responses, 302 responded from a Cutting Edge website page.   This sample was only 1% of the estimated users of the Cutting Edge website.   A complete summary of the data from the Cutting Edge portion of the pop-up survey can be viewed at:

http://serc.carleton.edu/files/NAGTWorkshops/pop_up_survey.doc 
c. Awareness poll conducted from November 2005 to January 2006.  The email survey was administered to a randomly generated sample of 475 geoscientists.  The survey had a 43% return from email. To reduce the opportunity for bias with non-respondents, the survey was also administered by telephone to 10% of the non-respondents (24 individuals pulled using random number sampling to ensure integrity of pool).  The telephone survey found an even higher percentage of awareness to the On the Cutting Edge program.  The confidence level is 90% with a 7% margin of error.
d. External Heuristic Review of the website conducted by the Center for Usability in Design and Assessment (CUDA) at California State University, Long Beach.  The purpose of the external review was to determine how well the web site conformed to specified and established functionality and consistency guidelines.  CUDA’s evaluation of websites focus on four usability dimensions: effectiveness, ease of learning, ease of use, and attitudes and preferences.
The heuristic evaluation involved three CUDA personnel, trained in usability and heuristic evaluations, reviewing the site independently.  At the end of the reviews, CUDA members met to compare, compile, and discuss their findings.

The heuristic evaluation was used to confirm and refine the overall design for the website as well as to fine tune consistency and navigation issues.

The complete report can be viewed at:
 http://serc.carleton.edu/files/NAGTWorkshops/heuristic_evalu.pdf
e. Focus groups conducted by Ellen Iverson at the Fall 2004 American Geophysical Union.  The purpose of these focus groups was to characterize the impact and continued use of the website for workshop participants.  

One group had 6 participants who used a variety of the On the Cutting Edge websites including Using Data, Visualizations, Course Design, and Human Health.  The second group had 5 participants who had all used the Petrology website extensively (and also indicated using a few other websites including Visualizations and Using Data).  While the majority (8 of 11) of all participants attended at least one On the Cutting Edge workshop, 3 of the 11 focus group participants actively used the website and had not participated in a Cutting Edge workshop.  The protocol was tested on 3 workshop participants through telephone interviews prior to the focus groups. 

The questions for the protocol focused on when and how the Cutting Edge website fit into participants’ routine for developing and teaching a class.  Participants were asked for specific examples of what they used and how it impacted their teaching or students’ learning.  Participants also gave overall impressions of the website and the general ways they use it.  Last the focus groups allowed participants to comment on different features of the website and what additional content or features could be added.

The notes from these focus groups was compiled and coded for themes across the website for all workshops and for specific topical areas.  The complete report of these focus groups can be viewed at:

http://serc.carleton.edu/files/NAGTWorkshops/2004_fgroups.doc
f. Telephone Interviews conducted by Ellen Iverson from September to November 2005.   The goal of these brief phone interviews was to determine how non-workshop website users discover and make use of the website.  In particular, the interviews focused on how materials from the website were used in the classroom or shared with colleagues.  The pool of participants was drawn from Cutting Edge website users who had completed the pop-up survey during June-July 2005 and had not attended a workshop prior to July of 2005.  Twelve participated in these phone interviews which were taped and subsequently transcribed.  The coding of the transcribed interviews also focused on understanding how non-workshop participants discovered, used, and disseminated the website materials.

The complete summary of the results of these interviews and the interview protocol can be viewed at:  http://serc.carleton.edu/files/NAGTWorkshops/phone_nonwkshop.doc
Was the program implemented as planned? 

The goals, objectives and strategies for the program are described in the original proposal to the National Science Foundation: 

The primary goal of the project was to develop and offer a set of integrated professional development opportunities for undergraduate faculty and graduate students in the geosciences at various stages in their careers and to disseminate it widely, with the ultimate aim of improving the quality of geoscience teaching and student learning.

Our first objective will be to involve a large number of current and future geoscience faculty through a variety of linked workshops focused on effective teaching practice and on content knowledge in emerging fields. The program will reach a broad spectrum of individuals from the full range of institutions, including two-year colleges (which provide an important path-way for minority and non-traditional students into the geosciences), four-year colleges, comprehensive universities (who train most of the country's K-12 teachers), and research universities.

Our second objective will be to develop effective on-line resources both to support existing workshops and to provide widely accessible electronic versions of workshops in order to broaden the influence of the program and stimulate widespread adoption of new approaches. 

Our final objective will be development of an active professional cohort that will continue to be involved in dissemination of content in emerging fields and exemplary practices in instruction, course design, and delivery of instructional materials for diverse audiences.
The proposal requested funding for six workshops per year that would be supplemented with an unspecified number of one-day activities at professional society meetings.   A website was to be developed to enhance the workshop series for participants and to bring workshop content to a broader community.  In year four, an on-line workshop addressing course design was proposed.  An advisory board was to be established to assist in guiding the program and selecting appropriate workshop topics.  

Implementation Evaluation 
On the Cutting Edge has offered 20 workshops since funding was received in January 2003.  In summer 2003 two workshops were held (Course Design, Early Career Faculty).  Beginning in January, 2004, six workshops were held each year including 2 emerging theme workshops each year, one workshop on teaching a core geoscience curriculum topic, one on course design, and two workshops supporting the career development of academic geoscientists (Early Career Faculty, Preparing for an Academic Career).  In addition, On the Cutting Edge has offered three workshops in association with professional society meetings and seven topical sessions at professional society meetings.  These events are fully documented on the On the Cutting Edge website (serc.Carleton.edu/NAGTWorkshops).

The workshop series has attracted a wide range of participants: 803 faculty, post-docs, and graduate students from the full spectrum of geoscience disciplines have participated in one or more workshops.  More than 10% of the participants have come to two or more workshops for a total of 993 workshop participant-seats. Participants have come from all 50 states and from ~ 400 different institutions; 8% of the faculty participants are from two-year colleges; 37% from undergraduate-only departments; 17% from departments offering MA/MS degrees as their highest degree, and 37% from departments offering PhDs.   Our poll data indicate that 1/3 of geoscience faculty in the US are now aware of the program.   The 2004 survey of geoscience faculty indicates particularly high participation by Early Career faculty: 49% of early career faculty responding had attended a Cutting Edge workshop, a larger percentage (25% more) than had attended other workshops, or had not attended workshops at all.   Participation in workshops addressing the teaching of a particular core specialty in the geosciences (e.g. Teaching Structural Geology) have drawn participants representing 10-15% of departments teaching these specialties.   

The diversity in our workshops is greater than the diversity in the academic geoscience population. For example, women earn ~ 30% of the geoscience PhD’s and make up less than 15% of the faculty (Holmes and O’Connell, 2004). In 2001, only 2% of Ph.D. graduates in the geosciences were racial/ethnic minorities (NSF, 2004).  

	
	Unique Workshop Participants (N=803)
	Unique Faculty Workshop Participants  (N=623)
	Early Career Faculty Workshop Participants (%)
	Preparing for an Academic Career Workshop Participants (N=180)

	Women
	45%
	31%
	43%
	54%

	Total minorities (includes Asian/Pacific Islander)
	13%
	11%
	19%
	20%

	Minorities (does not include Asian) 
	6%
	5%
	8%
	9%

	Persons with disabilities
	2%
	1%
	1%
	?


The On the Cutting Edge website was made live in September, 2003.  

 The website is topical and was created in conjunction with the workshops through 

1) Creating thematic collections of references and links from the existing literature/WWW on the topics addressed by the workshop.  This work is done by CE staff and provides a resource base for the workshop that precludes reinventing the wheel.  Workshop participants review the collections, add relevant references/links, and in some cases select a list of recommended readings an entry point into the literature.  

2) Collection of teaching materials and ideas from workshop participants and participants in sessions at professional society meetings.  These collections are open for broader contribution from website users but response has been minimal.

3) Creation of tutorials under the direction of workshop leaders that reflect the learning opportunities developed at the workshop.  Tutorials have been created for web-design, course-design, early-career, and preparing for an academic career.  

4) Development of services and special collections recommended by the workshop participants.  For example, participants in the petrology workshop recommended development of a clearinghouse with information about analytical equipment available for student research.  Participants in the structural geology workshop recommended a collection of information on field trip safety.  

It now contains 19 topical areas (Table 1), 38 thematic collections, 1500 cataloged resources, and over 1000 web pages including 230 community-contributed activities.

Table 1: 

Managing Your Career


•
Preparing for an Academic Career 


•
Early Career Faculty: Teaching, Research, and Managing Your Career

Geoscience Topics and Themes

•
Teaching Biocomplexity in the Geosciences
•
Geology and Human Health


•
Teaching Geochemistry
•
Teaching Hydrogeology


•
Teaching Mineralogy
•
Teaching Petrology


•
Teaching Structural Geology
•
Climate Change


•
Teaching Public Policy in the Earth Sciences
•
Rates and Time 


•
Teaching about Ocean Systems

Enhancing Your Teaching


•
Assessment of Learning 
•
Course Design 


•
Teaching in the Field 
•
Using Data 


•
Visualizations 
•
Web Design

Use of the website has grown rapidly in the past four years.  The site is most popular on the SERC website and received visits from 267,000 different IP addresses in 2005 (the SERC website as a whole was visited by over 900,000 visitors).  Over 6000 of these visitors returned to the site six or more times during the year.   Our poll of geoscience faculty indicates that 22% of faculty are aware of the site and that 10% have used the site.

A large percentage of the site use is directed at collections of visualizations designed to support teaching of individual topics in geoscience classes.  These collections include a collection on tsunamis and on hurricanes that dominate the site use.   In 2005 the visualization collections received visits from over 200,000 different IP addresses.   This use indicates that the Cutting Edge website is bringing geoscience information to a very wide audience.  On-line survey results indicate that this audience includes faculty, K-12 teachers, and students at all levels, and citizens; approximately 1/2 of the users responding to the survey (a 1% sample) were teaching geoscience.  Web-use patterns show that about 15% of individuals visiting the visualization collections see multiple pages on the site (similar to use across the SERC site) and that many of these individuals view information about teaching.  Thus, creating very popular collections that draw a wide user base has served to increase the use of the teaching collections overall.   

While the use statistics are dominated by the visualization collections and it is difficult to uniquely disaggregate this use from the overall statistics, the rest of the site is clearly also receiving heavy use.  Subtracting visitors to the visualization collections from the total number of visitors gives an estimate of 64,000 visitors.  Across the Cutting Edge and SERC websites we observe approximately 15% of users seeing more than 3 pages and a similar percentage returning to the site.  Survey results suggest that approximately 40% of these are geoscience faculty with the remainder dominated by faculty in other disciplines and K-12 teachers.  We are unable to determine the percentage of users coming from outside the US for the Cutting Edge site uniquely, but we estimate that this accounts for approximately 1/3 of use based on values for the SERC website as a whole.  There are approximately 8000 geoscience faculty members in the US. A poll of geoscience faculty indicates that approximately 20% know about the CE website and that 10% are using the site.   This user population includes a substantial portion of workshop participants. Only 16% of workshop participants report never using resources or website from workshops (On-line Survey 2005 http://serc.carleton.edu/NAGTWorkshops/survey.html)

With the exception of the visualization collections, website use is very evenly distributed across the site.  Each topical area is visited by 6000 to 9000 unique visitors per year.   Each topical area has a different balance of resource collections, teaching materials, tutorials, and other services, all of which receive similar use.  

The Designing Effective and Innovative Courses in the Geosciences workshop was offered May 23-June 23, 2004.  Leaders from the 2003 face-to-face workshop served as on-line mentors for participants.   The on-line tutorial is available through the website.  

An advisory board was put in place in 2003 and met in January 2004 and January 2005 to provide input on program design, workshop topics, website design and development, leadership development and sustainability planning. 

What was the quality of the implementation?

End of workshop evaluations were used to measure the quality of workshop experiences.  Each workshop evaluation form asked participants to rank their overall satisfaction with the workshop on a scale from 1-10.  The average result was 9.0 for all workshops.  Other questions asked if the workshop met its stated goals and the value of different types of activities.  The evaluation reports for each individual workshop indicate a high level of overall satisfaction.  

Three common aspects were recognized and valued across all workshops: the acquisition of new content that could be soon and easily used in teaching, the importance of the other participants (and what their varied background and experience brought to the table) and the networking with these other participants to enhance and promote retention of learning, and the focus at the workshop on the scholarship of teaching and learning.  Here are some examples of comments:

“I have seen a number of activities already that I will use.  I expect to see more developed.” 

“I made new contacts and already have a few collaborations planned.” 
“Unfortunately it is something that is difficult to plan for but the best aspect was networking and discussing and sharing ideas.  I thought that the field trip at the beginning was a brilliant “ice breaker”.”
“This is a timely, truly relevant workshop for my needs.  It was well planned, well implemented, and very effective!  The diversity of the attendees and presenters was very helpful, and brought me up to speed on many topics about which I was ignorant.  I now know where to go for answers, and I am much better acquainted with the depth of many problems.”
“Small group discussions and informal networking because it allowed me to follow up on selected issues and share ideas with like minded colleagues.”
The type of workshop also influenced additional facets that were valued by participants.

The participants of Emerging themes and Teaching X workshops commented more frequently about the value of the diversity and expertise of other workshop attendees, advice about their areas of expertise or about potential research collaborations.  Participants from the Course Design and Career Planning workshop highlighted specific pedagogical methods that they had gained confidence in using as well as the excitement of spending time reorganizing their content around specific goals.    Last, Early Career and Career Prep participants highlighted other career discussions and presentations from the workshops that they valued including the interview process, teaching portfolio, tenure process, and time/life balancing issues.

Underlying all of the content knowledge that was valued and commented on by participants was the importance of the discussion of this content with their peers.  It was difficult to separate networking from content, pedagogy, and career information acquisition as the value was framed in terms of how they had gained additional knowledge from discussions of use, context, previous experience, and practical reviews.   Participants report that learning in the context of other participants is incredibly powerful because they can hear a variety of viewpoints, interact with and respond to ideas and share their own ideas and experiences.  In this context participants are able to confirm or understand the importance of the ideas under discussion at the workshop, generate new ideas individually and as a group, meet experts and colleagues that are resources in the future, and gain confidence in talking about the ideas being discussed at the workshop.   

Workshop participants indicate a high level of satisfaction with the website and its role in supporting preparation for the workshop and implementation after the workshop.  A heuristic evaluation of the website indicates that the website is well-designed.  
What was the effect of the program on the participants?

Participants reported major changes in their attitude, new knowledge and skills, and new networks as a result of their participation.  
Attitude

End-of-workshop survey write in comments indicated a prevailing change in participants’ focus from “what do I teach” to “what are they learning”.  In the end-of-workshop evaluations participants described this transformed thinking about teaching and learning in terms of a specific class or teaching technique.  For example:

“I wasn't sure just how I learned-I found I was a lot more visual/tactile/linear than I thought.  I am now more aware of why some people don't do as well in my classes.”
“I was given time, a place and resources to interact with peers who were here for the same reason.  The dialog was tremendous with a great exchange of ideas.  It changed my life.”
“Absolutely!  There are not only good ideas in terms of labs and such, but discussing structure of a petrology class has also been ‘inspirational’”
“I’m really sold on active learning- I was quite unknowledgeable and skeptical before this week.”
This transformation was sustained and more apparent a year or two following the workshop.  In telephone interviews, 38 of 54 (70%) participants described significant shifts in their attitude about the practice of teaching and study of learning that they attributed to their participation in the program.  They used words to characterize this change such as “eye opener”, “seismic shift”, “new twist”, “like a hot air balloon”, “awareness”, “think differently”.  They demonstrated this changed by sharing their new philosophy with colleagues verbally and through presentation/publication.  14 of 54 (26%) participants talked about how the workshop reaffirmed their existing attitudes and belief about teaching and learning in geoscience.  They used words such as “confirmed what I already believed”, “inspired”, “verified”, “legitimized”. (Telephone interviews)

During phone interviews, participants discussed how this inspired awareness of teaching and study of learning motivated them in areas such as 
· Scholarly activities such as published papers and presented posters related to geoscience education

· Service such as involvement in teaching/learning centers; other teaching related workshops; and community outreach/education

The baseline survey results reflected the difference in Cutting Edge participants compared to other geoscience responders.  Cutting Edge participants reported that they attended 8 (on average) talks on teaching methods.  This compared to 7 talks for respondents who attended other workshops and only 2 talks for those who did not attend any similar workshops.  Also, Cutting Edge respondents demonstrated more interest in reading regularly about teaching.  In the Baseline survey only 38% of Cutting Edge respondents did not read regularly about teaching.  This can be compared to 49% of other workshop participants and 71% of respondents who did not attend any similar workshop.
Knowledge and skills

The end-of-workshop surveys described the new knowledge and skills that participants acquired at the workshop . Participants of emerging theme workshops reported enthusiasm at their ideas being grounded in the world of research on learning and education as well as an increased awareness of the need to publish teaching activities.  They also wrote about their increased recognition of the roles of  geoscience education, education and cognitive science as fields of study relevant to their teaching.
“This workshop changed the way I think about teaching and the student experience in a fundamental way.”
“I learned plenty of useful things.  Most valuable for me was the opportunity to learn from cognitive scientists in attendance.”
“This workshop provided me with the “validation” that I have needed to make the changes at my local institution that I have been trying to make – I am also taking a closer look at my teaching…I have already made changes in my curriculum to address the concepts we were discussing”
“Geologists see the world in a very unique way that is critical to humanity’s understanding of the truly geological scale of out impacts on the environment.  Geologists need to be the voice of for science…explaining some of the remarkable, irreparable harm that we have and continue to do.  Geologists need to collectively find their vision and their voice!  I hope I can contribute to this!” 

Participants of teaching x workshops highlighted (from end-of-workshop surveys) a shift from teaching as something one does to something one thinks about as a process of choices and design.  These participants gained language that allowed them to talk about teaching in new ways and opened a new world of teaching methods.
“I have not had any professional content in teaching structure – I have been on my own and not a structural geologist at that.  So, it “opened my eyes” to what a structural geology course should be.”
“The demonstrations illustrated ways that I could interactively illustrate some topics that I do not commonly cover.  Given these, techniques and the importance of some of these topics,  I am seriously thinking about redesigning course content.”
“It was definitely worth my time.  I am going home with renewed enthusiasm to finding, innovative successful learning examples, have new colleagues to work with, a better idea of where to find certain resources, and new examples/perspectives for how I want to structure my course.”
Networking

The ability to discuss their new knowledge with others ranked high according to feedback from the on-line surveys and  the end-of-workshop evaluations.  The workshop setting helped participants understand the importance of the ideas under discussion at the workshop or confirm their own ideas.  It also helped them to generate new ideas individually and as a group.  The structured and unstructured opportunities for discussion gave participants confidence in talking about the ideas being discussed at the workshop.
What was the impact of the program after attending a workshop or using the web?

Participants in the end-of-workshop surveys and subsequent interviews underscored the
change in their teaching methods and their transformed role in the educational community on campus, in the geosciences, and elsewhere.  From participants comments, secondary impacts emerged that included observations about student learning, changes in instruction at the departmental level, and increased contribution to the scholarship of teaching and learning, 
Change to teaching methods
Participants in the end-of-workshop surveys anticipated significant change to teaching methods to incorporate more active-learning techniques. In the subsequent post-workshop surveys and interviews, participants noted that as a result of the workshop they made changes in content to allow time for more engaged teaching methods, incorporate emerging geoscience content, and incorporate teaching activities that were vetted by other participants.  In some cases, they completed redesigned their curriculum.
During phone interviews 45 of 54 (83%) participants noted that one of the biggest impacts was to their teaching and described specific active learning techniques and activities that they incorporated. Participants of these interviews also reported an increased emphasis in course content on emerging geoscience research (emerging theme workshop participants) and connections between geoscience and humans.

“I think that in the classroom is probably where it’s made the biggest difference and that means I don’t even do that kind of straight-up, just lecture through for an hour isn’t even an option to me.”
“It's kind of inquiry-based.  And I think just introducing these kind of, these very specific exercises and how to teach inquiry-based . . . it helps me because with those examples, I was more easily able to come up with my own examples and to think in that way.”
“And I’m going to have an increased, an increased focus on a couple of Geo and Health aspects and kind of teach them through the case study approach to the whole class.” 

Subsequent surveys also reported the impact to teaching methods.  In the online-survey administered in 2005, 81% of respondents noted that they had changed teaching methods as a result of their participation in a workshop.  They also reported significant impact to the goals and objectives they set for their course and the strategies they use to assess learning.  In the Baseline survey, Cutting Edge workshop participants reported higher use of small group discussion by workshop participants in intro (only 31-39% never use) vs. those who had never attended a similar workshop (68% never use).  There are similar results in this survey for other active teaching methods such as structured collaborations, in class exercises, posed problems, and quantitative problems. 

The website also provided an important means of sustaining interest in these teaching methods and dissemination the information about the workshop to colleagues.  In focus group and interviews workshop participants also identified the website as valuable for not only supporting teaching, but also locating important literature and preparing grant proposals.  Participants from the 2004 focus groups described the relation between their website use and the activities they’ve used from the site that made them change the way they teach - less lecture, more interactive.  They also noted that students remember these exercises more.  Faculty report using it to find teaching materials in the days before class or to find ideas and resources during the design of courses.   The high use from participants is one indicator of its value following the workshop.  Only 16% of workshop participants report that they do not use the website while over 6000 users visited the site 6 or more times in 2005 indicating substantial satisfaction.   
While website users who did not attend a workshop are much less articulate regarding the effect of time spent browsing the site, the primary impact appears to be new ideas for teaching coupled with location of specific resources that support either teaching or scholarly activity.   7 of 12 of the phone interviews with non-workshop website users described their use of the website resources as general preparing to teach a course or class.  For those who recalled specific parts of the website, the course design tutorial was most prevalent (5) followed by Structural Geology (3), Geology and Human Health (2), and Visualizations. Two participants used the website as a resource for their campus learning and teaching center.  One participant noted that she found information to use to support grant writing.
Increased leadership role
Following their participation in workshops, participants strove to increase their leadership role and sphere of influence through participating and leading cross-discipline curriculum or activities on campus.  They sought opportunities to disseminate their knowledge by developing outreach programs for local community education, pre-service or in-service science teacher programs; leading regional workshops; or publishing in the area of geoscience education.  They pursued (and in many cases were awarded) grants related to workshop outcomes.   
In the online-survey administered in 2005, 116 out of 230 (50%) listed specific presentations, publications, grants, or grant proposals resulting, either directly or indirectly, from their participation in the program.  In phone interviews, participants attributed this expanded leadership role in all or in part to their new attitude toward geoscience education and being confident in taking an active role in this community.  42 of 54 (78%) participants highlighted outcomes from the workshop that demonstrated an expanded sphere of influence.  While some users noted that they are innovative by nature, they believed their participation enhanced and accelerated their ability to take on these new roles.
“I coauthored a poster at AGU 2003 following the Petrology workshop and we are in final edits for the publication. Neither of these would have occurred without the workshop. I had never even met my coauthor let alone knew he was doing similar things in his course! I have also made good friends from the courses, one of whom I will be doing fieldwork with soon.” (2005 online survey)
“I’m starting to be somewhat engaged in getting involved in kind of community issues relating to the Fox River and how that relates to my research, how I can relate it to my classes.  I’m starting to do some outreach in working in some of the local high schools, and then I’m also going to be teaching an environmental studies, a mid-level environmental studies seminar next year, in the ’06-’07 school year, in which I’ll be working with the mayor and other people in the city on issues relating to the Fox River.” 
“The symposium I did was an outgrowth of the Human Health workshop.”

“ I'm convinced as a result of this the $300,000 we just got is...I would have never gotten it if I hadn't had these two conferences under my belt and known what to write.  We just got an educational development grant again 

that's heavily in visualizations  so yeah its made a major impact in my funding and therefore in my career.”
Secondary Impacts
Following the workshop, participants observed marked improvement in student learning from changes they made as a result of the workshop.  In telephone interviews, 33 of 54 (61%) participants interviewed described either anecdotal observations of increased student participation and engagement or highlighted specific written positive comments reflecting learning from student evaluations.  Two of the participants conducted formal assessment studies which demonstrated marked improvement through pre/post test and writing artifacts.   Participants also related how TAs and graduate students also showed learning through their use of what they learned from participants about interactive teaching methodologies.
In online surveys and telephone interviews, participants described how their participation had impacted their departments.  In the 2004 online survey, 80 of 100 respondents indicated that they had shared the workshop website with colleagues and/or their department.  15 of 54 (28%) participants interviewed described specific department-wide results from their participation in the program such as curriculum overhaul for majors, teacher preparation, and better cross-disciplinary and cross-institutional alignment.  37 of the remaining participants found their departments supportive of the changes they made but did not necessarily adopt the changes across the department.  Only 2 of the 54 participants noted that their department was hostile and not supportive of any changes resulting from the workshop.  
What caused the observed effects and impacts? 

In telephone interviews, participants were asked to reflect back (1 to 3 years) on their participation in the On the Cutting Edge workshop.  Participants were first asked what the biggest change was that they could attribute to the workshop.  Then they were asked to recall what the most valuable aspect of the workshop itself and consider how it effected these changes.  Three characteristics of workshops connected to outcomes emerged from these interviews:  the ability to immediately apply ideas, activities, and other resources; networking at the workshop and following the workshop; and the off-site nature of the workshop.  

Immediately apply ideas 
Timing proved to be a significant characteristic in both the workshop and website capability in impacting participants.  For participants, having a context to immediately apply what they learned was critical to the sustained effect of the workshop or website on them.  Participants who were able to immediately apply the ideas, teaching activities, or web resources when returning to campus recalled specific changes in attitude, content, and pedagogy more readily.  

“Basically, I came back, the next course that I was developing, I immediately was having that and other ideas like that in my head as I was figuring out what I was going to lecture about and planning sort of how much time I was going to be taking in my classes to really put aside time to use some of these different methods to get students more involved.”

“I was thinking about different classes I wanted to teach that Geology and Health was a class that I would like to teach, and actually decided to teach that class.  And about a couple weeks after, I decided to teach that class, I actually got the brochure, the On the Cutting Edge brochure, and saw that this class, that this workshop was being offered.  So, of course, I was ecstatic about”

 “That faculty member who taught it actually passed away four days before the class started, and so it wasn't.  And so when I took Teaching Petrology, it wasn't even clear that I would be teaching it…  And then it just ended up me having to put together and prepare everything in four days.  And without that workshop I would have just been wondering what the heck to do.”

“The materials (are helpful) that I obtained from the workshop.  Not only for my own teachings but also I had opportunities to share those with other adjunct instructors.  In fact a friend of mine was applying for a job at community college locally and I shared with him that notebook that I received...or that we put together last June at the Early Career....and he found it very helpful. In fact he got the job because I think he had come up with some techniques from that book.  He said it was a lifesaver for him”.
Participants in both the phone interviews and surveys reported specific teaching activities or methodologies that they were able to put to use in their next year of teaching.  
“I began using the 'Rock of the Week' technique in my Physical Geology course.”

“I incorporated the M&M magma chamber exercise into my Year 2 petrology module, and made use of Jane Selverstone's approach to AKF and AFM diagrams [just the simple action of color shading the important sub-triangles etc].”

“I added material on prokaryote evolution to my evolution course.  I involved a microbiologist in my evolution course.”
 On the opposing perspective, participants whose focus or job changed immediately after the workshop could only articulate planned impact when they returned to teaching.  Only 2 of 54  (4%) participants in the phone interviews did not report any change in attitude or affirmation toward their philosophy of teaching.   They attributed their lack of change to the research nature of their position.
“Well...basically my research kind of took off and so it's been...I haven't been able really to implement as much of the stuff as I wanted to because I could barely keep my head above water. “ 

Networking

The most direct networking aspect of the workshop reported by participants (both end-of-workshop surveys and phone interviews) was their ability to network with other participants through structured and unstructured opportunities at the workshop.  Participants linked networking to the changes in their perspectives on both teaching and their role in the geoscience community.  Participants’ learning was shaped by the context of interacting with other participants who came from  ranges of world views and ranges of teaching experience.  It also allowed participants to realize that they were not alone and could discuss workshop content from a common framework.  Participants frequently noted how tightly coupled their learning was with the dialogue among other participants.  

The following comments (phone interviews) provide insight into these:

“time with folks that are interested in the same things that your interested in proving the instruction of undergraduates geoscience education...that's not something that happens when you go to another national meeting and not something necessarily that happens in your department.  You don't have a critical mass of that many people that are interested”

“gave me a real construct to put it in. Working and talking with scientists, working with other geologists there, I really got to see the breath of skills and knowledge out there 

about how people look at the world. So you brought in the technical capacity, but it was the interaction with different worldviews that allowed you to see things differently.”

     “ So having access to those kinds of folks there, that kind of setting of bringing together people from many different disciplines interested in these problems and seeing the range of perspective, and then being able to get a hold of some of that literature was very valuable for me, as somebody who’s trying to work in that area.”

“You know, the presentations are great, and, but it’s when you sit down with that small group and you start tossing around ideas, and you really brainstorm that, you know, things just start to click.  And someone says, well, gee, why don’t you try this?” 

To a lesser extent, participants spoke about their networking which followed the workshop through email, listserv, and national or regional meetings.  These communications focused on specific activities or methodologies discussed at the workshop for which a fellow participant had experience.  For example:

“These are the people to talk to, so these are the connections to make to, you know, if I need to fire off an e-mail and say, hey, what’s a, you know, what are some topics that you’ve done, have you done a gallery walk on topic X.  You know, I know some of the people who I could e-mail to”

“for instance, when I was teaching Geology and Human Health class, I was using a book that was co-written by, or co-edited, I should say, by Kathy Skinner, you know, the one that attended the workshop.  And so I fired her off a couple of e-mails, and I had some correspondence going back and forth with her about some figures in the books, getting electronic copies of the figures, and just, you know, I exchanged in e-mails that way.”

Even more interesting were the comments from participants about the new networks they formed with non-participant colleagues because of new attitude, skills, or knowledge acquired at workshops.  These new networks highlighted participants’ new interest in the scholarship of teaching and gave them a new means to develop relationships with faculty across disciplines.  Participants also fostered relationships outside the academic community because of new confidence and broader views of geoscience education.

 “I am more interested in interacting with the microbiologists in our department now than I was before.  Just the whole area of mycropia bio-diversity, you know mycropia evolution is something that I am more aware other resources from the workshop”

“I’ve, you know, while talking to colleagues about this; I found that, you know, some of my colleagues who I only know through research are actually heavily into the teaching side.  So I’ve actually opened up a whole new avenue of discussion with people I’ve known for years.”

“there were people from the College of Engineering, and people from Zoology and Biology and I was able to talk to them and ask them, could you, you know, review my proposal for me because I am going to try to go for a career proposal.  I was like, can you review this for the educational part, and without that I wouldn't have been able to have those people.”

While participants attributed these impacts directly to the workshop, they also acknowledged that they may have eventually pursued these networks and roles.   Nevertheless, they believed their participation in the workshop accelerated and made the process to establish these networks and roles more efficient. 

“think it would have been a natural step for me anyway with respect of having been at the workshop made me realize that if someone was going to, that, obviously, there was a need for someone who could be a better bridge between the chemists, and biologists, and geologists.  I think it made my slightly more aware of the fact that it was pretty obvious that it was in the group of people here that’s me, so.”
Off-site nature of the workshop  

The off-site nature of the workshop ranked high in participants’ opinion of their success in learning and integrating the material into their practice.   Participants in phone interviews reported that the intensity of being able to focus on the topics and content helped them to think about how they could incorporate the ideas or resources when returning to campus.  Participants also noted that being out of the daily routine and obligations gave them the ability to reevaluate their own teaching practice.  These comments were consistent with what participants reported immediately after the workshop at the end-of-workshop surveys.  

Trying to build on the success of the face-to-face workshops, the end-of-workshop evaluations for the online course design workshop in 2004 reflected the difficulty of integrating learning into practice when the off-site aspect is missing.  Eight participants registered for the online course design workshop.   Only one of the five participants who completed the final survey indicated that they completed all aspects of the tutorial.  Participants noted other obligations interfering with their ability to complete their work.  Overall, they rated their satisfaction with their experience an “8” on a 10 point scale.  However, in phone interviews these participants also noted that because of their daily obligations participating in a face-to-face workshop was not an option.  

Suggested Improvements
Across the workshops, participants made suggestions for improvement through both the end-of-workshop evaluations and in follow up phone interviews.  The primary suggestions focused on three areas:  1)broaden the participant representation and topics covered 2) offer 1 day follow up workshops at geoscience meetings 3) strengthen the follow through on workshop action items and the networking among participants.  
Given that the learning at the workshops was closely tied to the discussions with other participants, participants noted the value of having a broader representation from across the geosciences.  Groups that came up frequently as underrepresented included engineers or those who teach engineers in the geoscience and atmospheric scientists.  Participants also requested broadening the topics to include public policy, environmental science, and more cross over with social scientists.
In phone interviews and online surveys, participants requested follow up 1 day workshops scheduled at geoscience meetings.  The most frequent suggested workshops were repeating the Teaching Mineralogy and Teaching Petrology in this format.  Participants asked for these abbreviated follow up workshops to meet the needs of two groups:  1) those who had not been able to attend the original workshop to continue to disseminate the learning 2) those who participated in the original workshop as a way to re-energize and motivate action plans and to provide the next level (a more advanced version was frequently mentioned) in sharing knowledge. 
One of the most frequently mentioned area for improvement, particularly among Teaching X and Emerging Theme participants, highlighted the need for strengthening follow up action plans and sustained contact among participants.  Participants noted that the listserv involvement was sporadic and had not been the vehicle to drive the group forward or provide sustained contact.  
“And there seemed to be a lot of momentum and excitement about this at  the time, but it seems like as in has happened so often when you do these sorts of things, people scatter and the momentum is lost and it is never picked up.”  
“I know like the chat rooms [in reference to listservs], they’re a great idea, but for whatever reason, they don’t seem to gain a lot of momentum.”

Executive Summary and Conclusions

The purpose of this section is to summarize the evaluation findings and offer conclusions that can be drawn from the evaluation findings. A logic model depicting the predicted outcome structure for the project was developed and served as a framework for the evaluation questions, design, implementation and report. The intermediate aim of the project is to enable college and university faculty responsible for teaching in the geosciences to integrate cutting edge pedagogy and geoscience research into their classrooms, laboratories, and field experiences. These outcomes are achieved through a series of annual workshops and web-based resources developed and delivered by outstanding educators and researchers in the geosciences. A third outcome of the project is to develop a cadre of leaders who will become involved in the dissemination of content in emerging fields and exemplary practices in instruction, course design, and the delivery of instructional materials for diverse audiences. A mixed-method, multi-source evaluation approach was employed to address each evaluation question. This final section is arranged around the evaluation questions.

Was the program implemented as planned?


This effort assessment focuses on what was done in the project and the participants or project beneficiaries.  The implementation evaluation information indicates, among other things, that the workshops and web site reached a large number of geoscience faculty, post-docs, and graduate students who came from a variety of settings and from diverse sectors on the United States. Further, there was a higher than expected gender and ethnic diversity. 

The web site has grown exponentially not only through the work of project staff members but importantly through contributions from the field. Use has continually improved over the years with an impressive number of returnees to the web site and a wide array of users from different segments of the profession, including K-12 educators.

What was the quality of the implementation? 


The quality assessment provides evidence of project reach per target audience as well as the quality of design and implementation of the intervention. As noted above, the documented reach exceeded expected both in numbers, geographic representation, gender, and ethnic diversity. The design quality can be assessed in a number of ways. Of course, the fact that NSF funded the original design is an early indication of the design quality. A second indicator is the positive review of the emerging design as viewed by the Advisory Board. Finally, and important indicator of quality is customer satisfaction. Each workshop evaluation form asked participants to rank their overall satisfaction with the workshop on a scale from 1-10.  The average result was 9.0 for all workshops. Three common aspects were recognized and valued across all workshops: the acquisition of new content that could be soon and easily used in teaching, the importance of the other participants (and what their varied background and experience brought to the table) and the networking with these other participants to enhance and promote retention of learning, and the focus at the workshop on the scholarship of teaching and learning. Participants also spoke to the quality of their workshop experiences through follow-up surveys and telephone interviews.


Workshop participants indicate a high level of satisfaction with the website and its role in supporting preparation for the workshop and implementation after the workshop.  A heuristic evaluation of the website indicates that the website is well-designed.  Evidence of the quality of the web site also is found in the increasing number of users and return users, as well as the high number of professionals willing to contribute to the website.

What was the effect of the program on the participants? 


Participants reported major changes in their attitude, new knowledge and skills, and new networks as a result of their participation.  End-of-workshop survey write in comments indicated a prevailing change in participants’ focus from “what do I teach” to “what are they learning”.  In the end-of-workshop evaluations participants described this transformed thinking about teaching and learning in terms of a specific class or teaching technique. This transformation was sustained and more apparent a year or two following the workshop.  In telephone interviews participants described significant shifts in their attitude about the practice of teaching and study of learning that they attributed to their participation in the program.  


The end-of-workshop surveys described the new knowledge and skills that participants acquired at the workshop. Participants of emerging theme workshops reported learning about the new world of research on learning and education as well as an increased awareness of or motivation to publish teaching activities.  They also wrote about their increased recognition of geoscience education, education and cognitive science as fields of study relevant to their teaching. Participants of teaching x workshops highlighted (from end-of-workshop surveys) a shift from teaching as something one does to something one thinks about as a process of choices and design.  These participants gained language that allowed them to talk about teaching in new ways and opened a new world of teaching methods.

What was the impact of the program? 


Participants reported significant changes with respect to their views of teaching – what and how they teach geoscience, but do these transfer to practice? In the subsequent post-workshop surveys and interviews, participants noted that as a result of the workshop they made changes in content to allow time for more engaged teaching methods, incorporate emerging geoscience content, and incorporate teaching activities that were vetted by other participants.  In some cases, they completed redesigned their curriculum. During phone interviews participants noted that one of the biggest impacts was to their teaching and described specific active learning techniques and activities that they have incorporated. There are similar results in this survey for other active teaching methods such as structured collaborations, in class exercises, posed problems, and quantitative problems. Participants of these interviews also reported an increased emphasis in course content on emerging geoscience research.


Is there a lasting impact of web site use beyond workshop participation? In focus group and telephone interviews workshop participants also identified the website as valuable for not only supporting teaching, but also locating important literature and preparing grant proposals.  Participants described the relation between their website use and the activities they’ve used from the site that have made them change the way they teach - less lecture, more interactive.  They also noted that students remember these exercises more.  Faculty reported using it to find teaching materials in the days before class or to find ideas and resources during the design of courses.
What caused the observed effects and impacts? 


As noted in the project logic model, there were anticipated causal linkages between what was done – the project interventions (workshop/web site) and participant/user outcomes. Previous sections of this summary support the conclusion that the project was implemented according to design, the implementation was of high quality from the point of view of customers and outside experts, and that anticipated outcomes were observed. The question remains, “Is there any evidence that there is a causal connection between the intervention and observed results?” 

While the implementation context did not allow for causal comparative designs (experimental using random assignment or quasi-experimental using non-equivalent control groups) it is reasonable to conclude that the reported changes in beliefs, knowledge, and skill were due in large part from contact with project interventions, particularly the workshops. Participants were asked in interviews to describe and provide evidence of results that occurred for themselves. Then they were asked to identify specific aspects of the interventions that they believed lead to these results.  Each participant was able to make the link, although many suggested that is was very difficult to partial out the effects of the workshop from their personal professional development.

Furthermore, there is evidence that these changes lead to changes in application after the contact which led to secondary impacts on the students and colleagues of those who participated in project activities – there is an indication of spread-of-effect. In telephone interviews participants interviewed described either anecdotal observations of increased student participation and engagement or highlighted specific written positive comments reflecting learning from student evaluations.  
In online surveys and telephone interviews, participants described how their participation had impacted their departments.  In the 2004 online survey respondents indicated that they had shared the workshop website with colleagues and/or their department.  Participants interviewed described specific department-wide results from their participation in the program such as curriculum overhaul for majors, teacher preparation, and better cross-disciplinary and cross-institutional alignment.  

Last, one must conclude that in addition to being exposed to new ideas and resources through participation in the workshops, the formation of lasting networks was an important outcome that the project can claim. The most direct networking aspect of the workshop reported by participants (both end-of-workshop surveys and phone interviews) was their ability to network with other participants through structured and unstructured opportunities at the workshop.  Participants linked networking to the changes in their perspectives on both teaching and their role in the geoscience community.  Participants frequently noted how tightly coupled their learning was with the dialogue among other participants.  
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