
causset college

the workshops

The Geology Department at Causset College hosted a one day traveling workshop in February 2010 with a focus on curriculum and assessment.  All quotes are taken from interviews with the department chair unless otherwise indicated. Note: The Geology Department recently merged with the department of Environmental Science and Studies and share a common chair. For this report we will refer to the former Geology chair as ‘chair’ or Dr. Armitage. We will refer to the chair of the combined departments as the new chair.  
The College

Causset College is a small, private, liberal arts college located in a rural setting. Situated on several hundred acres of land, approximately 1,600 students attend annually. The college graduates around 79% of its students, of whom 96% graduate within 4 years. A statewide decline in the number of high school seniors has the potential to affect the college overall, including the Geology Department. In this instance, the college would likely trim staff: If the Geology Department were reduced from the current three tenured faculty members to two it would be devastating. In addition, college budgets are very tight which has already affected the Geology Department. The college once enjoyed research funding from a foundation but that funding stream is drying up, research across departments has been reduced, and scientists are competing for what remains. Administrative attention is focused on enrollment, which has increased according to recent reports. 
The Geology Department

The Geology Department is small, with one full professor, one associate professor and one assistant professor. Dr. Armitage is contemplating retirement in 5 years but is likely to postpone this if he believes that the geology major would be endangered. The department offers a field-oriented undergraduate geology program: Most courses include fieldwork, and freshmen take at least 10 field trips their first year. Professors emphasize the development of “a well defined set of skills” in their courses. An off-campus field station complements the on-campus program. On the Causset website the geology major is described as serving students who want a career as practicing geologists or who plan to attend graduate school. Majors may eventually earn state certification as professional geologists. The chair noted that the faculty has largely been allowed to make curricular decisions without interference.

Over the past few years the faculty has involved an increasing number of students in independent research projects and presented their research at poster sessions at annual meetings of the Geological Society of America. The faculty as a whole would like to mentor more upper level students who are conducting research but have to layer student mentoring on top of their existing course loads. 

Recent History of Department

When the Geology Department lost one faculty member recently she was replaced by a young assistant professor and the faculty strengthened their amicable relationships. Currently the professors work well together.  
Approximately two years ago the provost initiated a significant change when he proposed a merger between the departments of Environmental Science and Studies (ESS) and Geology, creating a new department of Earth and Environmental Sciences (EES) with a combined faculty of six. The ESS department, formed ten years ago, is newer than the Geology Department, has a smaller faculty, and has always enrolled more students:

The Geology Department, as an independent unit, has always offered accessible natural science distribution courses to the student body at large.  While we built a small but strong geology program, supported by larger enrollments in the service courses, the newer Environmental Science and Studies program, though having a smaller faculty, has always had a much stronger recruitment record resulting in a ballooning of enrollments in ESS courses. Enrollments in geology courses did not balloon in the same way.
Initially the provost proposed that the two departments ‘try’ the merger. Each department retained a chair, the department budgets were separate, but the faculties regularly held meetings. All faculty members saw benefits for students, and the Geology faculty was “willing to give it a shot”. At some point the university president suddenly announced that the merger had taken place administratively with the new chair coming from the former ESS department. Several factors led to the merger including:

· During the 2002 external review reviewers commented on course redundancy and tensions between the two departments and suggested increased cooperation between the two.
· The college enrollment office, with an eye to increasing enrollment, believed that they could more successfully market a combined department than two individual ones.
According to the chair of the Geology Department, the merger has not been easy, attributable more to individual than disciplinary differences. 

No student in Earth and Environmental Sciences carries a degree that says Earth science. They (the ESS faculty) have a lot less in common among themselves and no more or less in common with any of us. It was going to be a challenge no matter how it was resolved. We are not hunkered down, but to all of us who define ourselves as geologists there has been an absolute commitment to say, “Whatever we do we need to preserve the geology major we can be proud of and send students on to careers”. At some level we are minding our own business and trying not to raise or wave many red flags. The awkwardness of a (merged) department of 6 is that it offers as many distinct majors as faculty.
The chair described key differences in the cultures and approaches of the two departments. Environmental Science has a more menu-driven cafeteria-style program than Geology, which is more pyramidal in its structure. ESS students select among multiple options, resulting in a less coherent program than there might be otherwise. The curriculum focuses on issues, projects and problems. The three ESS professors operate autonomously for the most part, and work little with each other or with the Geology faculty. In contrast, the geology curriculum tends to focus on skill development in the labs, field training and general approaches to problem solving rather than issues. The three faculty members work together well and make decisions together. 
One of the positive outcomes of the merger has been an increase in cross enrollment. More of those students who identify themselves as ESS now take upper level geology courses. While only geology students would have taken mineralogy in the past, last spring the students were more diverse, with a positive consequence:

For almost the first time I had a chemist take the class and some Earth Science students also took it, and that worked well for me and the students and led to incremental changes in how I deliver the materials, and it (worked) for the students as well.

Two years ago the Geology chair developed a successful new course on sustainable agriculture that was responsive to current issues of interest:

We are not oblivious to change in surrounding environments and student interest. And this includes non-science student interest as well. Two years ago I instituted a one-credit class in sustainable agriculture that has been extraordinarily well received. 

As another outcome of the merger there have been several changes in the geology curriculum. The merger provided an opportunity for faculty to eliminate two courses that were also offered by ESS, and replace them with two new and interesting ones. This is significant in such a small department where faculty cannot add a new course without eliminating another. The courses the faculty decided to eliminate include an entry-level distribution course in meteorology and aqueous geochemistry. New courses include climate change  (building on a new faculty member’s strengths) and a revised energy, minerals, and society course, last offered ten years ago.

There is a sign that tensions between geology and ESS are easing: Following discussion between all faculty members in the merged department, the Environmental Science faculty made a commitment to send their freshmen to the introductory geology course, which Geology perceived as an important step since they consider this a gatekeeper course:

 (The concession is) small but important for us, and it speaks to some attempt to accommodate all of us in one program together. It was the willingness of Environmental Science to say that geology is important enough that we will ask students to take it in the freshman year. It’s been important to us since that is a gatekeeper course for us. It makes it possible for students to discover that we exist and elect to take other courses.

Causset College expects all departments to carry out internal self-studies in addition to external reviews. The Geology Department’s most recent external review was in 2002. The new EES department was in the midst of a college-mandated periodic review when Dr. Armitage applied to the traveling workshop program.  Completed last fall, the Geology faculty invested considerable time developing/writing the self-study with limited contributions from ESS faculty members: 

A large part of my involvement in writing the self-study report was in trying to document that we are getting good outcomes for our students and are not an extravagant staff and our program mirrors what happens at other quality institutions. 
The Geology chair approaches external reviews as useful, even though in the past there was little follow-though. While the department tried to locate external reviewers from merged departments for the spring 2010 review they found this difficult: “To be honest, very few mirrored our structure”. Consequently invitations to reviewers were sent too late in the spring to set up a spring visit. The external review should take place in the fall. 

The Geology faculty believes that it is important to respond to change and approached the workshop as an opportunity to tweak their program.
the traveling workshop 

I think (a traveling workshop will be) very timely for us since it gets us thinking seriously whether there are curricular issues we should be considering rather than the status quo. Everyone everywhere is talking more about accountability and assessment. While we do not have a lot to be embarrassed about, we do not have effective ways of assessing our program and components. We are good at the conceptual side of what we want students to emerge with, but in terms of proving this, we do not know how to do that.
On the Causset College workshop application Dr. Armitage identified three focal areas in which the faculty sought guidance—assessment, the role of the department within a larger department, and faculty ownership of the geology program, particularly by the new faculty member who had inherited courses to teach. Through participating in the workshop the chair hoped that all faculty members would feel that their input was pivotal. 

Dr. Armitage outlined the workshop outcomes he hoped for during his pre-workshop interview: 

· A critique of the curriculum: The faculty felt that they had an ‘old model’ of course offerings, and wondered how the traveling team members would view their geology program and pedagogy;
· Buying time: Dr. Armitage wanted strategies for ‘buying time’ while the department implements new features of the merged program. “As long as we run full tilt there will be little innovation”;
· “Supportive ammunition”: He wanted the faculty to learn strategies for making their case to the entire department and to college administrators.

The Workshop

According to the Geology chair, all faculty members were highly involved in the workshop. In addition, each of the two ES faculty members on campus at the time spent an hour and a half at the workshop, although they were only slightly involved given the workshop focus on the geology curriculum for majors. Workshop leaders introduced a curriculum matrix, a tool for evaluating programs/courses, and left the faculty with the task of developing an action plan that identified 3 goals, steps for attaining them, and a timeline for carrying them out.

Each of the faculty members filled out a post-workshop survey.  Reviewing their responses—what each of them learned, the departmental shifts they anticipated, and what they most valued— it is clear that they found the workshop very useful. Their comments included:

1.) Gaining an increased focus/intentionality/deliberation: The workshop encouraged a ‘deliberate approach’ as the faculty focused on their program and what they wanted their best students to get from it. In addition, with the presenters’ guidance, they identified what they wanted to improve, and realized that given their program flexibility they were able to revise their courses fairly easily. 

A beneficial perspective was the encouragement to focus on what we want our best students to look like. Not just academically, but also in terms of people, leadership and experiential skills. Here, too, we see that by bringing intentionality to this area, we should be able to advance our students and ourselves through incremental adjustments. (Survey)

2.) The curriculum matrix: The three faculty members found the curriculum matrix a useful tool for assessing their program and identifying the content and skill set they wanted their students to acquire. 
3.) Politics: Dr. Armitage wrote that the workshop was highly beneficial “as a structure parallel to our periodic review”. The fact that the presenters asked the faculty to look at themselves in a “non-adversarial,  prove your value to us” format was encouraging and empowering.” A second professor understood the importance of making the geology program visible: “…by encouraging a deliberate approach and making our teaching/curriculum choices visible to the wider community—administration, faculty peers, and students”. 

4.) Collegial interaction: The faculty highly valued meeting with the workshop team, hearing their experiences, learning about their departments, and hearing their perspectives on the Geology Department’s issues and concerns. 

outcomes: what difference did the workshop make?

The Geology Department and its faculty members benefited from participating in the traveling workshop in a number of ways. 

Amongst the faculty members:

The workshop sparked valuable discussions, which continued past that day. Working with the curriculum matrix in and of itself helped the chair reach his goal of building faculty ownership of the geology program:

The fact of having sat down and talked about the courses we offer and the pieces in them—working with the matrix— provided a lot of support for that goal of making all faculty feel they were committed and had ownership of the curriculum and enabled us to see how as individuals we have opportunities and the flexibility to incorporate the component pieces we want. 

Curriculum and curriculum matrix

Discussions and activities that took place during that day illuminated several characteristics of the geology curriculum for the faculty. While the chair does not believe that there will be major curricular change, faculty insights reached during the workshop have implications for curricular revisions within existing courses. The faculty developed a skills matrix based on their beliefs about a good geology education. In the process they—  

1. Looked at each of their courses and indicated if/to what extent each addressed the matrix components,
2. Structured their curriculum to discover whether or not it built skills progressively,
3. Looked for course redundancy, and
4. Checked to make sure that they were adequately addressing important concepts. 

The chair anticipates course adaptations as a result. The faculty is continuing to work on their matrix, and have yet to complete their skill set. They plan to ‘test ’ their matrix against content standards and the literature. The curriculum matrix is seen as so valuable that in all likelihood the department will continue to use it on an ongoing basis. Dr. Armitage is also considering giving the matrix to all graduating seniors and asking them to identify where they built their skills within the Geology program. 

The workshop was an affirming event: The faculty realized that their curriculum was appropriate and oriented towards developing skills rather than facts. As a consequence they identified items that should be addressed earlier in the curriculum. For example, the faculty realized that they should build students’ math skills earlier in the program, more deliberately, and with more direct instruction.  They came to the conclusion that their courses are adaptive, and that faculty members can easily add to, or subtract material from them. 

We do not picture major changes in our course offerings because we think we are all persuaded we can make adjustment in curriculum structure, and we all like the more pyramidal nature of course sequencing as opposed to 2-3 introductory courses and then a menu. 

After the workshop the faculty developed an action plan that addressed three areas: 1) developing a skills and content matrix and using it to evaluate their curriculum; 2) determining if there are courses to collapse or introduce, or universal research experiences to add; and 3) re-examining the first year EES introductory course and comparing it to introductory geology.

Alumni Outreach

Another outcome of the workshop is that the department established an alumni Facebook page, encouraging conversations/input about the geology curriculum. One alumnus, for example, responded that the geology program should consider adding a component that builds leadership skills, as these were important in his own job. According to the chair, the faculty had assumed that leadership developed automatically, and now realizes that this is not necessarily the case. Consequently the faculty may develop leadership skills within their program.
Outcomes, the Merger, and Politics 
The chair of the Geology Department believes that each of the two merged departments will retain a certain degree of autonomy. He is hopeful that over time the combined faculties will find a way to “make the merger work”. 

According to the Geology chair, the new chair of the merged EES department places greater value on the Geology Department than previously due to the selection of the Geology Department to host a traveling workshop, and the self-study report. 

The fact of (the traveling workshop) program selecting us to be involved in the workshop in and of itself was an endorsement and I think we will be able to play that. The realization that we were participating in a workshop that was a competitive process, a selective process, proved important. And between that and the really substantial effort we put together with the self study we have brought the chair of the combined departments to the view that we are doing good and appropriate things and that this is not just a half baked, non-competitive, weak program on campus but that it has a history and a (curriculum) trajectory, that we are involved with our students and their outcomes, and he had not seen this before…We gained a good deal of credibility and comprehension about why it is important for us to retain some level of autonomy… I think we did a good job and acquitted ourselves very well in looking at the important pieces and providing a framework for looking at how our program compares with others nationally. 

Department as of June 2010

Courses and politics: The new geology professor team taught a new special topics class on climate past and present during the spring term with a colleague in the political science department. The class offered not only a new perspective on geology but benefited the students and the Geology Department as well:

(Professor) has taken an interesting twist in a positive way that’s good for students and for us on campus. She has worked collaboratively with a colleague in the political science department and will morph this class into a team taught course that will meet one college requirement of an interdisciplinary colloquium. With more attention to social and political aspects as well as science, that collaboration is really grand in other ways. It called attention to an obvious aspect of climate that a narrow scientific orientation class would not do or address in a way that has broader appeal to students. And it’s also building bridges with other departments. 

Team-taught interdisciplinary courses are not new to the department, but the climate course is of current importance and of high interest, and comes at a time when it serves the department well politically.

Building on the success of the sustainable agriculture course he first offered 2 years ago, Dr. Armitage is considering developing a new course on soil science, and sees it as a bridge between Geology and ES. However, he asks, “What do we give up?” 

Student survey and assessment: An Earth and Space Secondary Education major worked with the new geology professor last spring to develop a survey based on recent research on spatial skills. He administered it to juniors and seniors across the campus and found that geology students outperformed those in other departments. This activity “put the geology program on the map” as paying attention to assessment, according to Armitage. He is considering administering a skills-based test to geology students throughout the year to discover whether individual courses affect the development of spatial skills.

Grant-writing: At this time there is a major grant-writing effort at the college to secure funds for STEM education, including geology. In addition, the University is approaching local oil companies for support: These companies have had relationships with just the Geology Department to date, which may operate in the Department’s favor.

summary

Following the traveling workshop the geoscience faculty took several steps that align with Carleton’s Characteristics of a Thriving Geoscience Department, particularly in regard to the curriculum.

· They used the curriculum matrix to examine each course and if/how each built competency, and may continue to use the matrix in the future.
· They looked for redundancy between the courses they offered and those offered by ES. As a consequence they eliminated 2 courses and developing two new and appealing ones including an interdisciplinary course offered in collaboration with a professor from political science, which will become team taught to meet university requirement of one interdisciplinary colloquium.
· The faculty realized that they could adapt courses by shuffling material in and out.
· They developed a Facebook page in order to collect feedback about the geology program from their graduates.
At this time all faculty feel ownership for the curriculum. The new chair perceives that the Geology Department faculty is doing “good and appropriate things with a curriculum trajectory”. His view is based on the department’s self study, their selection for the traveling workshop, and succeeding activities.
The Geology Department in September 2011 
Geology faculty members continued to implement some steps outlined in their action plan, and also addressed new developments and issues that emerged. Dr. Armitage noted, 

We made some statements about things we wanted to do or would do even at the time of the [traveling workshop] visit. We had a plan for proceeding in different directions. We have not followed that to the letter at all… but it is fair to say that the [traveling workshop] visit stimulated a lot of thinking and put yeast into the dough. 

While relations between the former Geology and ESS departments did not improve, a newly proposed Center may relieve this situation. The Geology faculty made progress on their assessment plans and made three curricular changes. While the external review took place, it did not prove helpful.

At a departmental meeting during the spring of 2011 it became clear that only the new chair supported the merger. In fact, two events worsened relations between Geology and ESS. The new chair did not include any geologists on the external review team, and the external review occurred while Dr. Armitage was on leave. Second, a new lab course drove an additional wedge between the formerly separate departments. When this course was proposed the new chair wanted it open to all students, while Geology faculty insisted that students fulfill prerequisites. 

A new Center for the Environment was proposed to the administration and has been favorably received. If implemented, relations between Geology and ESS may improve: Meetings of the new center faculty may relieve administrative tensions and competition between the two former departments. One driving force behind the original merger was the College’s desire to market their environmental program more effectively. The junior faculty member who proposed the new center argued strategically that the current ESS/ Geology department was not representative of the range of relevant environmental courses that Causset offers. He also argued that the center would more clearly present Causset’s environmental program to students and potential funders. ESS, Geology and other faculty would offer courses in the Center by choice, while retaining affiliation to their home departments. The Center should benefit the Geology/ESS department as well as faculty members with an environmental orientation who to date have been excluded from an environmental program. The college should also benefit by being able to market a richer program with the potential to attract students to the college. The Center concept is under discussion. It is not yet certain that it will be established. 

Three curricular changes have taken place. First, the new Soil Science course is under development this fall. Second, two Geology faculty members combined labs from two courses, offering a new one credit team-taught lab course with higher expectations for students including writing. Third, the junior faculty member is revising one course per year in order to integrate new pedagogical strategies. The first course, Paleobiology of Invertebrates, is less structured than in the past, more interactive, and places greater responsibility on students for their learning. Students are expected to read assigned material and come to class prepared to apply it to project-based learning. Faculty members have agreed that students should be offered a range of instructional styles, and according to Dr. Armitage courses are becoming more interactive, while continuing to include lectures.

Developing a skills and concepts matrix was a useful exercise for the Geology faculty, who may ask upper level students to review the matrix and provide feedback regarding how well the courses develop those skills/concepts. The chair noted increased faculty awareness of and attention to assessment: The Geology faculty are “More aware of external efforts to concretize or measure differential awareness for incoming students” in terms of their understanding of fundamental geology concepts that they should acquire by the end of their freshman year. At this time the faculty are considering administering a pre/post test to first year students, and possibly to outgoing students as well. 

The external review took place during the fall of 2010. While external reviews can be very useful, unfortunately the new chair of the combined departments did not send the review team the latest iteration of the department’s report that ESS faculty members and the chair had written and more coherently organized. Consequently there were gaps in the report submitted by the chair that had been addressed in the final report prepared in advance. The external reviewers’ report was sent to the new combined department and to the faculty standing committee, with no response. Gaps in the report sent by the chair compounded by events that took place since that time rendered the reviewers’ few recommendations moot.
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