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I. Project Overview

Dickinson College was awarded a five-year $460,000 grant in 2004 from the Henry Luce Foundation’s environmental initiative to develop a new curricular program of Watershed-Based Integrated Field Semesters.  This program was designed to provide students with a unique opportunity to engage in an integrated semester experience combining the equivalent of four environmental studies courses along with extensive immersion, fieldwork, and independent research focused on intensive study of two comparative watershed regions: the Chesapeake Bay and the lower Mississippi River Basin.  Students in the program receive credit for a full four-course semester.  Topics covered include analysis and management of aquatic environments, environmental disruption and policy analysis, and estuarine management.  Students also engaged in independent research projects in response to the needs of community watershed groups that are in partnership with Dickinson’s co-curricular Alliance for Aquatic Resource Monitoring (ALLARM) program. 

The four goals for the Watershed-Based Integrated Field Semester are:

1. To provide an academic background that includes the necessary content for students to successfully pursue careers and postgraduate work within the field; 

2. To provide students with the prerequisite analytical and communication skills to be able to achieve their postgraduate goals, and especially so that they can continue their education outside of the classroom;

3. To engage students in the discipline such that they feel a sense of relevance of the material and become life-long, eager, competent  learners;

4. To provide students with experiences, both inside and outside of the classroom, that connect them to real-world environmental problems and that empower them with the experience for finding solutions.

The first year of grant funding (fiscal year 2004-2005) was used for curricular development, logistical planning with community partners, and assessment design.  The integrated semesters were conducted in the fall of the second, third and fourth years of the grant period (fiscal years 2005-2006, 2006-2007, and 2007-2008).    

While there is ample material for assessing course goals, activities, assignments, trips, accommodations, faculty and seemingly every relevant aspect of the program, this report will focus on 1) an assessment of the alignment of the program goals, the curriculum course goals, and activities during the semester, and 2) an assessment of achievement of the four program goals. 

II. Alignment of program goals, course goals and activities

A close alignment of the components of the curriculum is essential to ensure that the intended outcomes of the program, which are enunciated in the program goals, are clearly addressed in the course goals, the activities in which the students engage, and in the products displaying the students’ achievement of the goals. Poor alignment reduces that chances that all goals will be adequately addressed during the course of the semester, and increases the likelihood that an assessment of outcomes will reveal gaps in achievement of the goals.   

A. Sources of evidence. 

In order to examine the alignment between the program goals, the course goals and the activities planned for the students during the Luce semester, the following sources of evidence were provided by the program directors:  1) a program goal and course goal assessment matrix, 2) a course assignment and course goal assessment matrix, 3) the Luce semester schedule of activities, 4) descriptions of the assignments given to students during the Luce semester, 5) the Annual Reports to the Luce Foundation (2005, 2006, 2007 and 2008), and 6) student surveys of the 2007 Luce semester.   Although student surveys were collected at the end of each of the three Luce semesters, only the 2007 surveys will be used in this analysis as they are the most recently collected and represent the students’ opinions at the most mature point of the grant period.

The course goals for the semester used in the matrix referenced in the program goal and course goal assessment matrix are:
1. To develop an understanding of the deep connections between natural resources and humans from multiple perspectives and within an immersion experience;

2. To train students in ecosystem analysis field techniques through extensive hands-on experience with a variety of ecosystems in different climatic zones;

3. To expose students to the social and cultural contexts wherein environmental problems are created and in which solutions are conceived and implemented;

4. To engage students in meaningful, long-term community projects with people who, by virtue of their diverse experiences, have much to teach us;

5. To help prepare students professionally by encouraging them to develop their writing, library research, and oral communication skills through practice;

6. To have fun, that is, to share in the joy of intellectual discovery;

The program goal and course goal assessment matrix provided by the program directors placed the four program goals on one axis of the matrix and the six course goals on the other axis.  The program directors identified at each juncture between a program goal and a course goal how well the Luce semester activities meeting the course goals also met the program goals.

The course assignment and course goal assessment matrix, also provided by the program directors, aligned the six course goals with the following 17 course activities: 

Assignments

· Tidwell Assignment: 

· Ethics Worksheet: respond to ethical questions about a scenario
· Horton Assignment: summary of book and response to discussion questions
· Interview Assignment: interview person knowledgeable about to research question for independent project

· Streever Assignment

· Poster Presentation

Readings

· Hurricanes Katrina and Rita


· Policy

· Aquatics

· Qualitative Social Science Research Methods

Labs & Other Requirements

· Writing Lab

· West Branch Analysis

· Water Quality Virtual Watershed

· Mountain Creek

· Hydrologic Consultant

· Independent Research Project

· Conference Attendance

· Rapid Ethnographic Assessment: identify cultural, economic and ecological issues from local people
Descriptions of these activities and assignments are lengthy and can be obtained from the program directors.

The student surveys of the 2007 Luce semester were administered by the Department of Environmental Studies at the end of the fall 2007 semester.  Responses were received from all of the 21 students who participated in the Luce semester. The summary report of means, frequencies and all comments was prepared by the director of ALLARM.  This very comprehensive survey asks Luce semester students to give their perceptions of the value of every aspect of the program and their level of involvement in the activities.  There were 132 multiple choice/scaled questions in ten areas: the program in general and its labs/field trips, the major sojourns, readings and exams, journals and notebooks, class participation, instructors, student performance, student self reflection, the research project component, and the writing component.  The response options for most of the opinion questions were on Likert type scales of 1-5 or 1-6, with anchor points such as no value for a score of 1and highest value for a score of 5, and 1 strongly disagree to 6 strongly agree.  Each item had space for written comments for every question.  In addition to the comments sections for each of the multiple choice items, there were 38 open ended questions requiring student written responses.  The students responding to this survey made voluminous comments to all of the questions which provide a rich source of feedback for the program directors.  The focus on this source of evidence will be on the sections related to student engagement in the program activities as an indication of the implementation of the curriculum.

Detailed descriptions of the three semesters, including initial planning, student  profiles, texts, sojourns, meetings with experts and agency representatives, learning experiences, research projects, dissemination, and use of feedback to modify the program content can be found in the 2005, 2006, 2007 and 2008 Annual Reports to the Henry R. Luce Foundation.

B. Findings
Overall, there was a high degree of well documented alignment between the program goals, course goals, activities and assignments, as indicated from the six sources of evidence.  

The program goal and course goal assessment matrix provided by the program directors shows that Program Goal 1 is aligned with the first five course goals, and is especially rich, or emphasized, in conjunction with Course Goals 2, 4 and 5.  Program Goal 2 aligns with Course Goals 2, 4, and 5, and especially with Course Goals 2, and 5. Program Goal 3 aligns with all six course goals, with emphasis on Course Goals 1 and 4, and Program Goal 4 aligns with all but Course Goal 5, and is strongest with Course Goals 1 and 2.  In short, this matrix shows that each program goal has conjunction with three to six of the course goals, and has rich connections with at least two of the course goals.  Conversely, Course Goals 1, 2, 4 and 5 have rich connections with at least two of the program goals.

The course assignment and course goal assessment matrix shows the alignment between course goals and six course assignments, four major readings, and seven labs and other requirements.  Three additional activities were identified in descriptions of the assignments given to students that also appeared to support the course goals. A thorough reading of the assignments shows that each of the course goals has activities designed to achieve the goals.  Significantly, student products such as lab performance, independent projects, conference attendance, journal keeping and poster sessions are designed to demonstrate and document student achievement of the course goals.  

While alignment of goals and activities is necessary for a well designed program, engagement by the students in the activities is critical for a successful program.  One indicator of student engagement comes from the number and variety of the sites visited and experts encountered as described in the Annual Reports to the Luce Foundation of the Watershed-Based Field Semesters of 2006, 2007 and 2008.  There were 16 site visits in 2005, 28 in 2006 and 22 in 2007.   A few examples from the 2007 semester illustrate the variety of locations and nature of the site visits: water pollution control at a paper manufacturing company, field study in Mountain Creek for macroinvertebrate analysis, industrial pretreatment at a public treatment works, strip and wall coal mining drainage, tour of a swamp, water quality sampling on the research vessel Acadiana, and five days of hands on research on barrier islands, coastal wetlands and estuarine dynamics.  Students also had meetings with a variety of individuals (12 in 2005, 21 in 2006 and 21 in 2007) with expertise in many areas, including watersheds, labor unions, river basins, oil pipelines, oyster production, indigenous people, environmental impacts of coal mining, community development, environmental justice, agriculture, and geology.

A second indicator of student engagement comes from the surveys given to students at the end of the  Luce Semester.  The many numerical summaries of the multiple choice selections and the student comments provide ample evidence of a high level of student engagement in the course activities.  For example, 19 of the 21 students reported that the level of input required during the Luce semester was more or much more compared to their other experiences at Dickinson, and supported these responses with comments.  Sixteen agreed or strongly agreed that they were prepared for class and other course-related meetings, and five mildly agreed.  Nineteen agreed or strongly agreed that the program was intellectually challenging.  The students reported that they completed, on average, 64% of the readings, and mostly on time, although 20 of them felt the amount of reading required was excessive.  The students reported spending an average of 14.2 hours per week in preparation for the course outside of meeting times and excluding the research project.  Although the questions regarding the journals, field notebooks and research logs were not easily quantifiable, the comments suggest that all students did keep the graded journals and notebooks, and most used the research logs.  

The evidence from the number of relevant activities scheduled each semester and the self reports of students on the 2007 survey indicate that there was a high level of engagement by the students in the program.

III. Assessment of Achievement of the Program Goals and Outcomes

The previous section presented evidence establishing confidence that there is good alignment between the four program goals and the project implementation as shown by the course goals, breadth of activities, and engagement in the program activities by the students. This establishes a solid context for assessing the outcomes of the Watershed-Based Integrated Field Semester, based on the four stated goals of the program.

A. Sources of evidence  

Using multiple sources of evidence, or triangulating, is a method of assessing outcomes that allows different perspectives to contribute to the conclusions. In line with this principle, five sources of evidence were used for assessment of the program goals: 1) student surveys of the 2007 semester,  described in IIB, 2) the number and type of student independent projects as described in the Annual Reports to the Luce Foundation of 2006, 2007 and 2008, 3) the Alumni Questionnaire from 2008, 4) publications and presentations as described in the three Annual Reports, and 5) the Evaluation for Watershed Group Partners in Luce Semester Projects surveys.

The Alumni Questionnaire was administered to all student participants in the three Luce semesters by the Office of Institutional Research of Dickinson College for the program directors.  The survey consists of seven background items: name, mailing address, semester involved with Luce program, undergraduate major, post-Dickinson training, employment, and internships, voluntary and community service work. The second set of items collect information about the impact of the Luce program on choice of major, graduate training, professional life and non-professional life.  The survey concluded with an open ended question requesting additional comments that may help evaluate the impact of student participation in the Luce Semester. Responses were received from 32 of the 52 Luce semester participating students for a response rate of 61.5%.  There were 9 responses from the 2005 semester participants (response rate of 60%), 11 from the 2006 semester (69%) and 13 from the 2007 semester (62%).  This response rate is adequate for drawing general conclusions about the outcomes of the program in relation to the four program goals.  Thirteen respondents (39.4%) were current Dickinson students, and 20 (60.6%) were not.  Of the current students, 10 were environmental science majors, and three were environmental studies majors.  Of the former students, eleven were environmental science majors and nine were environmental studies majors.  Four of these also listed international business, sociology, geology and anthropology along with environmental studies as their major.

The Evaluation for Watershed Group Partners in Luce Semester Projects is based on surveys sent to the community liaison programs or departments associated with independent student research projects.  Evaluation reports were received from the liaisons of sixteen agencies associated with 19 student independent research projects that were returned to the Environmental Studies Department at Dickinson.  The survey consisted of open ended questions asking perceptions of the level and adequacy of communication and the value of the program.

B. Findings

Goal 1: To provide an academic background that includes the necessary content for students to successfully pursue careers and postgraduate work within the field. 

The section II assessment of the alignment of the program goals, course goals and activities provides evidence that the program was structured to provide an academic background that includes the necessary content.  Evidence to assess whether it was adequate to successfully pursue careers and postgraduate work within the field can best be found by examining responses to the Luce Semester Alumni survey.  When asked of the Luce Semester impacted their decision for post graduate work, 23 (71.9%) said that it had positively influenced their decision.  In fact, five respondents were already in graduate programs at UMass Boston (marine ecology and evolution), Duke University Law School, University of Rhode Island (natural resources science), University of Florida (cultural anthropology), and American University (environmental science/wetland restoration).  All five commented that the Luce Semester influenced their choice of graduate plans, and all were related to the field.  For example:  “Some of the experiences I had, particular on the trip to Louisiana, confirmed ways in which pursuing a legal career could be an effective way to solve problems of environmental and social injustice,” and  “I participated in the Luce semester at the same time that I was applying to graduate school. It confirmed my decision to go into ecological anthropology.”

Thirty of the Alumni Survey respondents reported summer work and/or work during the school year that was related to environmental work.   Although this temporary employment is not necessarily career oriented, it does indicate motivation to work in the area, and at least some level of employable skills.  More telling is that 16 of the 17 graduates reporting employment describe their jobs a being in related fields.  

The evidence related to post graduate work and employment before and after graduation suggests that the Luce Semester has met this goal.

Goal 2: To provide students with the prerequisite analytical and communication skills to be able to achieve their postgraduate goals, and especially so that they can continue their education outside of the classroom.
The independent research project is a culminating experience of the Luce Semester that can serve as an embedded indicator for the analytical and communication skills of the participants.  The student surveys of the 2007 semester provide some insight into the students’ perceptions of this project.  For this summary the agree and strongly agree response categories will be combined to indicate agreement with the statements in the survey.  Nineteen of the 21 students found the program to be intellectually challenging, 20 said they had a better understanding of the subject matter, and 20 said they had a better understanding of the methods used in the fields of study in the natural and social sciences.  The students’ ratings of how much the independent study project provided specific educational experiences were on a seven point scale, with a response of seven representing very much so.  They reported that the project gave them experience with communication skills (mean= 5.4), problem analysis and critical thinking (5.6), assuming personal responsibility (5.4), skills in learning from experience (5.8), organizational skills (5.3), and connecting theory to practice (5.6).  Taken together, the responses to this survey suggest that the student felt they had developed the kinds of analytical and communication skills to serve them well in their post graduate goals. An Alumni Survey written comment supports this conclusion:  “The Luce Semester provided me with important preparation and skills for the professional world after graduation.  Having explored many environmental issues first hand, while in Luce, has made me more prepared to face these challenges in the working world.  Being exposed to public speaking and interviewing, as well as intensive writing and note-taking skills have all been extremely helpful in my job since graduating.”
The development of relevant analytic and communication skills can also be inferred from the Evaluation for Watershed Group Partners.  The student projects were planned to be in response to needs identified by the Watershed Group Partners through relationships established through the ALLARM program, and conducted with academic and community based liaisons.  The student project reports were shared with the partner agencies. Of the 16 Watershed Group Partners surveyed, nine said the communication with students was adequate or good, four said there was little or no communication, one was dissatisfied and two did not comment.  The agencies overall were very satisfied with the 19 projects (14 satisfied, one dissatisfied, three no comment) and all would participate in the future.

Dissemination is also a part of professional communication skills.  In addition to providing the Watershed Group Partners with the student independent project reports the annual reports describe 17 articles, 2 blogs and presentations at 10 venues in across the three years of the program.  In addition, one respondent to the Alumni Survey referenced an article From Bay to Bayou: College Students Make Cross-country Environmental Connections, which appeared in 2008 in the periodical Save the Bay.  
The Student Survey and Alumni Survey data suggest that the participants in the Luce Semester perceived that they had developed the appropriate analytical and communication skills and the responses from the Watershed Group Partners and dissemination examples supports this conclusion.  The graduate school and employment data from Goal 1 are also relevant when considering the last part of this goal: …especially so that they can continue their education outside of the classroom.  Taken together, these sources provide evidence good evidence that this goal has been achieved.

Goal 3: To engage students in the discipline such that they feel a sense of relevance of the material and become life-long, eager, competent learners.
The Student Survey and Alumni Survey are most relevant to this goal.  Of the 21 students in the 2007 semester, 19 said that as a result of participating in the Luce Semester they had become more interested in both the social and natural science dimensions of natural resource management.  Fourteen (66.7%) felt that their research project will benefit the community and/or watershed group, and seven (33.4%) felt a personal responsibility to meet the needs of the watershed community partner.  Alumni of the program expressed similarly positive responses: 69.2% said participation in the Luce Semester had had an effect on their student employment and plans, 80% said it had positively impacted their professional life after graduation and 84.8% said it had positively impacted their non-professional life through such venues as community service, volunteer work, environmental action or further education.  The comments by students and alumni are rich in their descriptions of the feeling of relevance, from straightforward comment such as: “I am much more environmentally conscious now and I have a better understanding of what I might enjoy doing for a career,” to the strongly felt: “After seeing mountain top removal mining first hand, I view the world a little differently.  It's one thing to support environmentally responsible behavior because the idea of sustainability makes sense, but after viewing mountain top removal mining, I now have concrete reasons to keep persevering.  I can conjure images of disappearing marshes, destroyed homes, and a vast wasteland where there once was a mountain and they give me the motivation to try and change the practices that lead to these images.  I still get chills and teary eyed when I think about the wasteland that once was a mountain.   In addition, I like to draw from my experiences and see them shaping the style of art I produce.  I often do drawings of dark and industrial infrastructure and I especially like portraying contrast between environmental degradation and the beauty of natural systems”  and have continued interest:   “I often read articles that I see that are about the Chesapeake Bay or the Mississippi River watershed, or some of the other topics that we studied. Participation in the Luce semester also helped me to realize that community service is something that I want to continue to take part in on a regular basis.”    
Again, the employment and graduate school data support the goal of developing life-long, eager, competent learners. So, too, do the internships, voluntary and community service experiences reported by the alumni.  Ten alumni described activities such as planting ferns to accommodate arsenic contamination in Washington D.C., monitoring water quality in Sarasota Bay, and energy efficiency intern with Pew Environment Group working on Fuel Economy.

The combined weight of these varied sources of evidence supports the conclusion that as many of the participants became engaged in the content and methodology of the program that they indeed came to feel a sense of relevance of the material and became life-long, eager, and competent learners.

Goal 4: To provide students with experiences, both inside and outside of the classroom, that connect them to real-world environmental problems and that empower them with the experience for finding solutions.

In section II the assessment of the alignment of the program goals, course goals and activities, concluded that the first part of this goal, to provide students with experiences, both inside and outside of the classroom, that connect them to real-world environmental problems, was clearly met in design and in implementation.  The “connection to real world and empowerment” evidence can also be found in the Student Surveys, the Alumni Surveys, the Watershed Partners Survey and the activities associated with the independent research projects.     The student survey results show that 19 (90.4%) of the students felt the research project helped them to become more aware of environmental issues, 19 (90.4%) see how the subject matter can be used in solving real world problems, but eight (30.9%) were not able to work directly with a watershed community partner.   Again, comments from students and alumni augment and illuminate the numerical summaries:   “A lot of times in college you can get sucked into the books and reading and forget what it's all about. The LUCE Semester gave us a chance to get out in the field and see the real work that gets done on a day to day basis. It gave us a front row seat in real environmental problems, challenges that environmental heroes face everyday, and possible solutions. It helped us form our own opinions and views on a wide variety of issues. I would say that I speak for the majority of LUCErs when I say that the LUCE Semester inspires each and every participant to stop taking a back row seat and instead dive in head first.”  

An examination of the titles independent research projects listed in the three Annual Reports to the Henry Luce Foundation makes it clear that these projects addressed real world problems that were identified and/or coordinated with the members of the Watershed Partners group.  The topics of the independent study projects fell into three categories: community/social science, natural science or policy.  Over the course of the grant period there were 18 community/social science (3 in 2005, 6 in 2006 and 9 in 2007), 21 natural science (9, 6 and 6) and 7 policy projects (3, 4 and 1).  This broad array of topics is indicative of a program that provides examples of a variety of solutions to address real world environmental problems.

The evidence presented here provides a strong case that the outcomes associated with this goal have been achieved with the participants in the three Luce Semesters.

IV. Summary

1. Overall, it is clear that this is a well designed and executed program, valued by the students and other stakeholders, responsive to evaluative feedback, which all combine to successfully achieve the program’s goals.  

2. There was a high degree of well documented alignment between the Luce Semester program goals, the course goals, and the activities and assignments as indicated from the analysis of six sources of evidence.  Such a close alignment of the components of the curriculum is essential to ensure that the intended outcomes of the program have a structure for implementation.   

3. Engagement by the students in the semester activities is critical for a successful program to achieve the goals.  The evidence from the number of relevant activities scheduled each semester and the self reports of students on the 2007 survey indicate that there was a high level of engagement by the students in the program.

4. The evidence from the Alumni Survey, the 2007 semester survey, the Surveys of Watershed Group Partners, and the descriptions of the student independent projects and the dissemination activities provide ample evidence that each of the four stated goals of the Luce Semester have been met.

V. Observations and Recommendations

1.  The program directors have collected a great deal of relevant and useful feedback, which they have used over the course of the three years to refine the program and incorporate aspect of the program into new curricular initiatives.  This is a hallmark of an assessment cycle, in which evidence relevant to the goals is collected and used to improve a program.  The annual reports, taken together, describe a pattern of collecting assessment information and using it to adjust the program to be more in line with the outcome goals, and to address areas of concern identified by the data.

2.  It is clear from the feedback from students, alumni and the Watershed Group Partners that this program was valued by the students, the faculty and the partners, and is worthy of continuation.  The program directors have noted that due to fiscal restraint with the Luce Foundation budget allocations during the four years of the grant, there is sufficient funding remaining, through a one year no cost extension, to continue the Luce funded semester program for a fourth and final iteration in the fall semester of 2009.

3. The interdisciplinary nature of the program in “examining the social, historic, geographic, political, cultural and ecological context of the local challenges” has potential for further development.  For instance, Veronica Boix Mansilla of the Interdisciplinary Studies Project in Project Zero at the Harvard Graduate School of Education defines interdisciplinary understanding as the “capacity to integrate knowledge and modes of thinking drawn from two or more disciplines to produce a cognitive advancement… in ways that would have been unlikely through single disciplinary means” (2005).  This definition clarifies the distinction between integrative and multi- or cross-disciplinary learning in which multiple disciplines are brought to bear on an issue but are incorporated in a stove-pipe fashion without generating the new knowledge unlikely to come from a single discipline.  Integrative learning is also showcased as one of the four Essential Learning Outcomes from the Greater Expectations project of the Association of American Colleges and Universities.  The final Greater Expectations report is a consensus of members of a national panel and recommends that higher education institutions not only emphasize study in a discipline, but that students also need to make connections within and across disciplines to understand the world.  The design of the Luce Semester program is clearly in line with these interdisciplinary goals.

One comment from the Alumni Survey used in the Goal 3 assessment is an example of interdisciplinary integration, “I like to draw from my experiences and see them shaping the style of art I produce.  I often do drawings of dark and industrial infrastructure and I especially like portraying contrast between environmental degradation and the beauty of natural systems.”
4. If this program continues to be supported, the program directors may consider refining the goals to have clear process and outcome goals and to develop rubrics with associated standards for use in assessment.

5. Although the sixth course goal, “To have fun, that is to share the joy of intellectual discovery” was not directly addressed in this assessment, it is abundantly clear from the many enthusiastic student comments about the many educational and social activities, and a collection of pictures on the program web site that this course goal was met, and most certainly exceeded expectations.
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