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Preface 

The goal of the project entitled “Decision Cases for Writing Across the 

Curriculum” was to use content-rich case studies in a “writing-intensive” course.  In 

Winter 1993, the researchers investigated the use of four “ decision cases” in 

“Environment and World Food Production,” an undergraduate Animal and Plant Systems 

course at the University of Minnesota.  Their analysis indicates that decision cases are a 

complex and promising tool for stimulating writing assignments in scientific courses. 

Research such as this, together with ongoing Center projects, should enhance the 

Center’s primary goal, improving undergraduate writing.  Along with colloquia, 

conferences, publications, and other outreach activities, the Center annually funds 

research projects by University of Minnesota faculty who study any of the following 

topics: 

• characteristics of writing across the University’s curriculum; 

• status reports on students’ writing ability and the University; 

• the connections between writing and learning in all fields; 

• the characteristics of writing beyond the academy; 

• the effects of ethnicity, race, class, and gender on writing; and 

• curricular reform through writing-intensive instruction. 

We are pleased to present this monograph as part of the ongoing discussion about 

Writing Across the Curriculum and writing-intensive courses.  One of the goals of all 

Center publications is to encourage conversations about writing; we invite you to contact 

the Center about this publication or other Center publications and activities. 

  



Lillian Bridwell-Bowles, Series Editor 
Kim Donehower, Editor 

June 1996 



Decision Cases for Writing Across the Curriculum 

ABSTRACT 

While case studies have existed in formal business education since the early 20th 

century, the case method has seen little application to Writing-Across-the-Curriculum 

(WAC) efforts. The goal of this project was to provide a detailed process for developing 

and implementing decision cases for WAC efforts as well as data on their effectiveness in 

a scientific course. College students read decision cases, developed written arguments in 

support of their decisions, and discussed the cases with high school students via a desktop 

videoconferencing system. 

During Fall 1992 we studied the decision-case development process by 

collaborating to complete two new decision cases for use in university and secondary 

classrooms. We kept detailed notes regarding our design process, and we compared our 

process to Stolovitch and Keeps’ (1991) process. During Winter 1993, we investigated 

the use of four decision cases with 25 students in Animal and Plant Systems (AnPl) 3010: 

Environment and World Food Production. For two cases, we did a content analysis of 

students’ concept maps and case responses. For the other two cases, we videotaped the 

conferences and analyzed them according to Daft and Lengel’s (1986) framework for 

studying media richness theory. We also collected questionnaire data regarding the 

students’ understanding and attitude toward writing, the environment, and decision cases 

as well as the students’ attitudes toward discussing the cases with high school students. 

We learned that constructing decision cases is a complex process involving 

multiple audiences and disciplines. Students indicated that their knowledge about the 

environment and agroecosystems increased significantly as a result of the course, 
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although they did not necessarily attribute this increase to their work with decision cases 

and writing. The instructor’s expectation for good writing and his comments on students’ 

case responses overlapped with results from Walvoord and McCarthy (1990). Last, the 

students viewed videoconferencing as a unique opportunity to both share information and 

learn from younger writers. 

The central implication from this study is that decision cases can be used as 

writing intensive components in scientific courses. Decision cases engage students in an 

authentic dilemma with a writing task that involves problem solving and structuring 

coherent arguments. 

INTRODUCTION 

Writing Across the Curriculum (WAC) programs to date have generally followed 

two basic approaches: writing to discover knowledge where example activities include 

journals, feedback loops, peer review and discussion work; and, writing to learn the 

conventions of one’s field where students develop documents such as proposals, lab 

reports, and position papers. Current “writing intensive” courses employ one or both of 

these approaches; however, in many cases, instructors in content areas see these activities 

as yet another thing to do, rather than seeing them as active learning that prepares 

students for future communication tasks. In order for a WAC program to generalize 

beyond a few classes, it needs to be linked to university-wide curricular changes already 

taking place (Russell, 1987), and it needs to provide writing experiences that are an 

integral part of learning rather than activities perceived by instructors and students as 

simply being tagged onto a syllabus (Jones & Comprone, 1993). 
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One of the goals of the Center for Interdisciplinary Studies of Writing (CISW) is 

to investigate curricular reforms in the area of writing across the curriculum. Two 

specific questions include: How can writing be used to improve the quality of 

undergraduate education? and What should be included in writing intensive courses?  

This project addressed these questions through studying the development of 

decision cases, a methodology now used across numerous courses in the College of 

Agricultural, Food, and Environmental Systems at the University of Minnesota. We 

studied how students learned the language of their disciplines through reading decision 

cases, participating in discussions concerning the cases, developing written arguments in 

support of their decisions, and discussing cases with high school students via a desktop 

videoconferencing system. Thus, our goals for the project were to 

• study how decision cases are constructed by multidisciplinary teams; 

• enhance the critical thinking and written components of decision cases in general; 

• research how instructors use decision cases in their classes as a form of writing 

across the curriculum; and 

• investigate how students perceive their oral and written work with decision cases 

to influence their disciplinary knowledge as well as their problem-solving and 

writing skills. 

In the following sections of this monograph we provide background information 

on WAC and case study programs, chronicle our construction of two decision cases that 

included WAC components, and describe the implementation and results of these and 

other cases with 25 students in two sections of AnPl 3010: Environment and World Food 

Production. 
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COMPARING WAC AND CASE METHOD PROGRAMS 

“In most scientific and technical fields, the transfer of knowledge entails dealing 

with problems that can only be solved with uncertainty...through an activity in 

which intuition and inference playa key role and ambiguity abounds” (Stewart, 

1991, p. 139). 

Cross-curricular writing or WAC programs and case method programs have been 

in place for decades, and both have progressed in similar stages. 

Background on WAC Programs 

According to Russell (1987), “since the modern university first took shape toward 

the close of the nineteenth century, and the new elective curriculum relegated writing 

instruction to freshman courses in the English department, hundreds of schools have tried 

to broaden responsibility for improving student writing” (p. 184). Russell notes that in the 

thirties, interdisciplinary “core courses” were pioneered at Columbia University and the 

University of Chicago to build intellectual communities that combined writing instruction 

with other subjects (Rudolph, 1978); in 1947, the National Council of Teachers of 

English and the Speech Association of America sponsored a conference calling for a new 

emphasis on language instruction across the curriculum (Applebee, 1974); and in the 

fifties, Colgate’s Functional Writing Program and Berkeley’s Prose Improvement 

Committee confronted the issues of cross-curricular writing. In the sixties, however, these 

programs became “victims of the compartmentalized structure of academia and the 

entrenched attitudes in the university toward writing and toward interdepartmental 

programs” (Russell, p. 189-190). 
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 Most recently, McLeod (1989) sent surveys to all 2,735 post-secondary 

institutions in the United States and Canada. From her 40% return rate, she found that all 

but five of the 695 respondents had WAC programs in place or had plans for such a 

program. In her words, “this seems a remarkable number, considering that just a decade 

ago only a handful of such programs existed” (p. 338). McLeod also noted that most 

programs progress in two stages: the first stage being a developmental stage where 

instructors need the basics about how to begin, and the second stage being one where 

instructors need advice on how to continue. 

While WAC programs are increasing, according to Jones and Comprone (1993), 

to survive, a program’s administrative, pedagogical, and research components must be 

effectively coordinated. In addition, according to Bazerman (1991), a WAC program 

must “attach itself to the lifeblood of communication by means of which disciplines and 

professions organize themselves” (p. 210). And to do so, we need to study actual writing 

in the disciplines, the writing pedagogy in these disciplinary classrooms, and the role of 

writing in the development of individual students (Jolliffe, 1988). 

Background on the Case Method 

Similar to the WAC movement, the case method of teaching is not a new one. 

Pioneered at the Harvard Law School in 1870 (see Merseth, 1991, for an in-depth 

discussion of the early history of case-based instruction), the Harvard Business School 

began using this method in part “to ensure that the school would become as respectable 

and reputable as the law school” (DiGaetani, 1989). Since 1908, business communication 

has been taught using cases, and classes spend from one to two weeks on a case, 

analyzing it and speaking and writing about the communication problems in it. 
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Both a traditional case study and a decision case describe a controversy, problem, 

or dilemma requiring that a decision be made. While a traditional case study may be 

based on an authentic dilemma, the decision maker may or may not be authentic. In 

contrast, a decision case is a documentation of reality in a textual, video, or other format. 

A decision case is unique in that it tells a true story through the eyes of a decision maker. 

Through this decision maker, students see more than the typical case scenario; they 

become actively involved with the complexities of making a decision, and they have 

original exhibits (e.g., facts, raw data, letters, law, code) on which they must base their 

oral and written arguments (see Simmons et al., 1992). While the case method has been 

used in a variety of disciplines, decision cases have only recently been adapted to subject 

matter areas such as food, agriculture, natural resources and the environment (see 

Stanford et al., 1992). 

When suitably developed, a decision case draws students into the role of decision 

maker and permits them to view the situations from that realistic viewpoint. Following 

in-depth consideration of issues, data and other factual information pertaining to the case, 

students recommend a decision response and rationale. This method cultivates students’ 

abilities to think critically in many important ways (Hudspeth & Knirk, 1989). It asks 

students to identify central questions or issues, distinguish differing perspectives on an 

issue, distinguish relevant from irrelevant data, identify and evaluate alternatives and 

their implications, and take ownership of a decision, position or recommendation. 

Similar to the WAC movement, most case study programs (and decision case 

programs) progress in two stages: the first stage being a developmental stage in which 

instructors are introduced to the case study concept and begin using existing cases, and 
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the second a stage in which instructors need advice on how to design and implement 

cases into their curricula. Thus, a decision case program also must “attach itself to the 

lifeblood of communication by means of which disciplines and professions organize 

themselves” (Bazerman, 1991, p. 210), and to do so we need to study the actual 

development of cases for multiple disciplines, the case pedagogy in these disciplinary 

classrooms; and the role of cases in the development of problem-solving abilities of 

individual students. 

DEVELOPING DECISION CASES 

“The secret of good case writing is...elusive. It involves recognizing the teachable 

moments in a series of events, encouraging informants to recollect them 

honestly... and then presenting them, as clearly and vividly as possible, in 

writing” (Hansen, 1987, p. 264). 

Because cases developed for instructional purposes are narrative in form, people 

often conclude that they are easily and quickly written. Quite to the contrary, writing 

cases is complex work as we describe in this chapter.  

Case Development Processes 

According to Stolovitch and Keeps (1991), well-designed cases are “composed of 

complete, accurate situation descriptions including events, people, and other relevant 

factors. They represent problems to be analyzed and solved” (p. 44). These authors 

suggest following seven steps when developing a case: 

1. Select a single specific topic, problem or issue; 

2. Collect relevant documentation to make your case “authentic”; 

3. Create an outline of the case; 
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4. Identify the characters; 

5. Write up the case; 

6. End with a bridge that leads from the case to user discussion; and 

7. Select a title. (pp. 48-50) 

Because we were developing decision cases that told a true story through the eyes 

of a decision maker, our task was not to collect relevant documentation to make the cases 

look authentic, but rather to collect accurate documentation relevant to the authentic case 

and the authentic decision maker. As such, our steps for developing cases differed in that 

we needed an authentic decision maker, and we needed to construct a bridge that 

consisted of a teaching note and additional teaching aids to assist a teacher in presenting 

the case to students. 

Therefore, we followed a nine-step process in contrast to Stolovitch and Keeps’ 

process: 

1. Brainstorm topics relevant to audience; 

2. Determine accessibility to decision makers; 

3. Select topic; 

4. Collect accurate documentation relevant to case; 

5. Identify the remaining characters; 

6. Create a case outline; 

7. Write and revise the case; 

8. Create a bridge leading from the case to user discussion; and, 

9. Construct a teaching note and collect additional teaching aids. 
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As part of this CISW project, we studied the construction of two environmental 

education cases, “Heavy Metal Veggies”—a case about the use of compost in rural 

Minnesota—and “The Trees of Sogolonbougou”—a case about deforestation in Mali. In 

the discussion that follows, we describe in detail our development of “Heavy Metal 

Veggies,” and we describe more briefly our development of “The Trees of 

Sogolonbougou.” The development of these cases differed in that the “Heavy Metal 

Veggies” case development process took place in conjunction with a Minnesota 

Department of Education project for nutrition education, and “The Trees of 

Sogolonbougou” case development process took place in conjunction with the College of 

Agriculture’s ongoing Program for Decision Cases. While the initial impetus for 

developing the “Heavy Metal Veggies” case came from the nutrition education project, 

we soon discovered its implications for environmental education and use in the AnPl 

3010 course.1 Therefore, we chose to study the development of this case in detail as part 

of this CISW project. 

Development of “Heavy Metal Veggies” 

Numerous researchers such as Jones and Comprone (1993) state that “permanent 

success in the WAC movement will be established only when writing faculty and those 

from other disciplines meet half way, creating a curricular and pedagogical dialogue that 

is based on and reinforced by research” (p. 61). Therefore, in developing this case, we 

worked as part of a 17-member, cross-disciplinary team that included cooperating 

educators from across Minnesota (eight secondary teachers and two administrators), a 

representative from the Minnesota Department of Education, and a university team (two 

                                                 
1 The goal of the Minnesota Department of Education project was to create decision cases for primary use 
in secondary classrooms for nutrition education. The goal of our CISW project was to create and study 
decision cases for primary use in college courses. 
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content area professors from food science and nutrition, two university researchers, and 

two case writers). For our part, Duin and Simmons were university researchers, and 

Lammers was a case writer. 

Our nine-step process reflected our attempt to collaborate with university and 

secondary teachers to produce decision cases researched and written primarily by 

university personnel. Throughout the process, we sought to create a case that would draw 

students into the role of the decision maker, allowing them to consider issues and data 

from that viewpoint; we structured the cases for use by both university and secondary 

students, and we relied heavily on input from our 17-member team. The entire “Heavy 

Metal Veggies” case and teaching note are included in Appendix A of this monograph. 

We describe our nine-step process in the following sections. 

1. Brainstorm Topics Relevant to Audience 

As mentioned previously, our first task in the development process was to identify 

an authentic decision maker. In order to do this, we needed to generate a list of case 

topics reflecting current issues that would be of interest to students (and in this case, that 

would also be of equal interest to secondary students). 

In September, members of our university team met with a group of university 

nutrition experts to brainstorm and generate a list of possible case topics. Following this 

session, the nutrition experts completed a case development information sheet for each 

suggested topic. We designed this information sheet to help us gather information to 

determine whether each topic would be suitable for development into a decision case. 

The information sheet requested the following information: 

• A possible case title; 
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• Identification of the decision maker; 

• Background information on the decision maker; 

• Identification of the dilemma presented by the case; 

• Objectives of the decision maker; 

• Possible decision options and alternatives; and, 

• Essential information needed to access the decision. 

In addition, we asked the experts for: 

• Educational outcomes of the case; 

• Prerequisite knowledge/skills needed for the student to engage the case; 

• Use of the case (course or extension context, audience); and, 

• Suggested discussion questions. 

Thus, the nutrition experts generated seven case development sheets. In October, 

our complete collaborative team selected four topics from the seven generated. The 

cooperating educators, the Department of Education representative, and the university 

team discussed the topics in terms of their relevance to students and the issues presented. 

Four topics were selected and rank-ordered according to development preference. 

2. Determine Accessibility to Decision Makers 

Stolovitch and Keeps’ (1991) second step in their case development process was 

to collect relevant documentation in order to develop the case. In a sense, our second step 

also required a search but with a different purpose: to locate the decision makers 

associated with the case topics and to determine how accessible they were to our case 

writers. We knew that without accessibility to these decision makers, we would not be 

able to collect accurate documentation relevant to the cases, and consequently, not be 
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able to present our students with cases that documented reality. Thus, the case writers 

immediately began a three-week search for decision makers and documentation relevant 

to the four case topics specified at the educator meeting. 

The fourth case topic involved a decision maker who was an out-state farmer 

accessible through the university extension service. After contacting several university 

professors involved in the case and several extension service employees, the case writers 

felt they could access this decision maker and collect the necessary documentation to 

reconstruct case events. 

3. Select Topic 

Following the preliminary search for decision makers by the case writers, our 

university team met to select the two topics that would be developed into decision cases. 

Because of the preliminary search by the case writers, two of the four topics had been 

rejected because access to the decision makers could not be established. The university 

team reviewed the information relating to the remaining two topics and agreed that 

development of these topics into cases was feasible and should be pursued. 

4. Collect Accurate Documentation Relevant to the Case 

Like Stolovitch and Keeps (1991) we identified a document collection step in our 

case development process. However, we want to note that during our search for decision 

makers we were also collecting documents relevant to the cases. We have included this 

step to emphasize how essential identifying and locating accurate and relevant 

documentation is to the decision case development process, whether this collection is 

distinct and completed only after topic selection or integrated into the previous search for 

a decision maker. 
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5. Identify the Remaining Characters 

While gathering information and reconstructing the case, the case writers 

identified several twists and turns in the case scenario that unnecessarily complicated the 

dilemma we were trying to present. Similar to Stolovitch and Keeps (1991), we 

differentiated between those characters (other than the decision maker) that had to be 

included in our case scenario and those characters that unnecessarily complicated the 

narrative. However, unlike Stolovitch and Keeps, we identified this step prior to creating 

a case outline. 

Our university team attempted to match the degree of case complexity with our 

students’ differing needs and abilities. We realized that excessive characters would 

complicate the narrative, as would excessive details, definitions, and explanations. 

Accordingly, we streamlined the evolving case scenario in an attempt to make it more 

appropriate for students. 

6. Create a Case Outline 

Once university writers had completed the previous steps, creating the case 

outline was fairly straightforward. As the writers had worked collaboratively up to this 

point, they continued to work together to write the outline. Upon completion, we 

distributed the case outline to our university team for feedback prior to preparing a first 

draft.  

7. Write and Revise the Case 

Similar to Stolovitch and Keeps’ (1991) fifth step, we identified a case writing 

step; however, we also emphasized the role that revision played in our case writing 

process. After preparing the case outline, the case writers expanded the outlines into a 
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first draft. This initial writing process was very recursive as the writers attempted to 

revise the drafts to accommodate the secondary students’ reading comprehension and 

vocabulary levels. As eliminating all unfamiliar words and terms was not feasible, the 

writers began to compile a glossary of terms that would appear following the narrative. 

During the months of November and December the case drafts were reviewed by 

the university team, the representative from the Department of Education, and the 

cooperating educators. The writers revised the case based on the feedback received. Note 

that at times this revision process caused us to question our topic selection (would the 

students really relate to the scenario?) and our identification of the decision maker (would 

the students really relate to this person?). These concerns were set aside as we determined 

that our most important goal was to engage students with reality rather than with a 

simulated case scenario. 

8. Create a Bridge Leading from the Case to User Discussion 

At this point we recognized the need to assist students in analyzing the case. In 

order to accomplish this, the case writers developed a set of discussion questions for the 

case. Our goal was that the study questions would help students identify and analyze the 

case. Our goal was that the study questions would help students identify and analyze the 

dilemma presented and stimulate their thinking beyond the case narrative to a discussion 

of possible options for the decision maker. At this point we also talked about the use of 

concept maps (visual representations) as a means for students to begin to understand the 

players, issues, decision options and constraints, and their interrelationships in a case. 

9. Construct Teaching Note and Collect Additional Teaching Aids 
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Our ninth and final step reflected the need to create a bridge between the case and 

the teacher. The best bridge that we could offer case instructors was a teaching note along 

with relevant teaching aids. 

Once again, this was not a distinct, final step in our development process. Throughout the 

entire case development process, the case writers generated ideas for the teaching notes. 

We also depended heavily on input from the cooperating educators in determining what 

information should be presented in the teaching notes. Additionally, the writers collected 

visual aids to assist teachers in presenting the cases to students. 2 

Development of “The Trees of Sogolonbougou” 

In developing this second case, we again followed the nine-step process described 

above, although because of our significantly smaller team, we were able to complete this 

case more quickly with fewer drafts. Our team for developing “The Trees of 

Sogolonbougou”—a case about the deforestation of Mali—was made up of four 

members: the professor for AnPl 3010 (Steve Simmons), a graduate student in agronomy 

and plant genetics (Georgia McPeak), one of the previous case writers (Elizabeth 

Lammers), and the rhetoric professor involved in directing this CISW project (Ann Hill 

Duin). Since a major goal of the AnPl 3010: Environment and World Food Production 

course is for students to be able to describe options for resolving contemporary 

environmental and natural resource dilemmas involving agroecosystems, the three of us 

worked with Georgia McPeak, a former Peace Corp worker in Mali, to develop this case. 

                                                 
2 The “Heavy Metal Veggies” case was then used as the third decision case in the AnPl 3010 course. To 
date, instructors at the following Minnesota schools have also used this case: Totino-Grace High School in 
Fridley; White Bear Lake High School, Anoka High School, Elk River High School, and Chiron Middle 
School in Minneapolis. 
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The following process reflected our collaboration to produce a decision case 

researched and written primarily by Georgia McPeak. The three of us sought to help 

Georgia create a case that would draw students into the role of the decision maker, 

allowing them to consider issues and data from that viewpoint. We found that our 

greatest help came in clarifying for Georgia the steps in developing a case and the type of 

exhibits that students would need to begin to resolve the dilemma posed in the case. 

We should also note that although we are discussing this case second in this 

monograph, the actual development of these two cases took place simultaneously. 

1. Brainstorm Topics Relevant to Audience 

Our first task was again to identify an authentic decision maker. Part of this task 

involved Steve’s identification of his graduate student, Georgia McPeak, in that she had 

witnessed numerous dilemmas in Sogolonbougou and had talked and worked with the 

decision makers of the village council. 

In September, we began meeting as a team to discuss possible decision cases. Our 

meetings primarily involved the three of us learning from Georgia about the conditions of 

Sogolonbougou, the deforestation laws, and the dilemmas faced by the local forestry 

service and the village. At this point we also talked about the role that WAC components 

might play in some or all of the cases that Steve planned on using in his upcoming AnPI 

3010 course. 

2. Determine Accessibility to Decision Makers 

Our next task was to collect relevant documentation in order to determine 

accessibility to the decision makers. In this situation, Georgia had the greatest access to 
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this information, and she assumed leadership in beginning to gather authentic materials 

relevant to the case.  

At this point, Georgia began collecting maps and background information on 

Mali, she brought photographs of Sogolonbougou and the village chief, and she placed 

calls to Peace Corps workers in Mali to secure additional materials. 

3. Select Topic 

After discussing the various dilemmas, and since Georgia knew the village chief 

better than the forest agent, we decided to focus the case on Kjokolo Coulibaly, the 

village chief. Chief Coulibaly had to decide whether to permit bush fires and face going 

to jail, or to abide by the forestry code and face the starvation of his village.  

4. Collect Accurate Documentation Relevant to the Case 

We have again included this step to emphasize how essential identifying and 

locating accurate and relevant documentation is to the decision case development 

process, whether this collection is distinct and completed only after topic selection or 

integrated when deciding on a decision maker. At this point Georgia worked to secure the 

actual layperson’s guide to the forest codes of Mali, Nigeria, and Senegal, and the three 

of us read this document, working to identify potential difficulties for college and 

secondary students. 

5. Identify the Remaining Characters 

While gathering information and constructing the case, Georgia identified the 

dilemma faced by the forest agent, Amadou Diarra, as well as dilemmas faced by the 

eight village elders and the village as a whole. As a group we discussed alternate ways 
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students might respond to this case; for example, students might respond from the point 

of view of the forest agent. 

6. Create a Case Outline 

Both Georgia and Steve worked to create a case outline. Georgia developed a rough 

outline in prose form (that appeared more as an early rough draft), and Steve created a 

rough outline by filling in major information needed to develop a case and the 

accompanying teaching note. The four of us then met to go over these outlines and 

suggest revisions. At this point and at nearly every meeting, we also talked about the role 

that writing would play when students responded to the case. Copies of both Georgia’s 

and Steve’s outlines as well as the entire case are included in Appendix B.3 

7. Write and Revise the Case 

Georgia then wrote the case, and the three of us provided support by reading and 

responding to drafts and by clarifying the steps involved in the development of such a 

case.4 To help Georgia develop a glossary, we also circled terms and concepts that we did 

not understand. At this point Steve located additional references that would help students 

understand the ecology of traditional agroecosystems in Africa as well as institutional 

constraints on social forestry. 

8. Create a Bridge Leading from the Case to User Discussion 

                                                 
3 Turning to Appendix B, note the differences between Georgia’s outline and Steve’s outline. Georgia saw 
writing an outline as generating the beginning of a very rough draft, while Steve saw this process as filling 
in key information needed for developing both the case itself and the accompanying teaching note. 
 
4 During one critical meeting, Georgia stated that she wanted to begin the case with a dramatic opening 
(‘‘as if you were right there”), and she wanted to use present tense. Duin and Lammers responded 
positively to this, but Simmons responded that all decision cases should be in past tense since they 
represent a case, a dilemma from the past. Upon revisiting prior cases developed at the University of 
Minnesota, we found that these cases have indeed all been written using past tense, and therefore Georgia 
also did so. 
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Georgia and Steve worked to create a set of discussion questions for the case that 

would act as a bridge leading from the case to user discussion. Again, our goal was that 

the study questions would help students identify and analyze the dilemma presented and 

stimulate their thinking beyond the case narrative to a discussion of possible options for 

the decision maker. At this point we also talked about the use of concept maps as a means 

for students to begin to understand the players, issues, decision options and constraints, 

and their interrelationships in a case. 

9. Construct Teaching Note and Collect Additional Teaching Aids 

Steve, with assistance from Georgia, primarily developed the teaching note, and the two 

of them planned how they would cooperatively teach the case in the AnPl 3010 course. 

Georgia also provided videotapes taken by Peace Corp personnel, and she chose 

segments to be shown to the students.5 

In the next section, we describe how Professor Simmons used these two cases in 

the AnPl 3010 course. Although we did not study formally the development process for 

his Interact Assignments, we describe his use of these assignments as a second WAC 

component in the course. 

USING DECISION CASES AND INTERACT ASSIGNMENTS FOR 
WAC 

“Since inductive reasoning remains at the core of the case method, the teacher’s 

behavior must indicate trust in the inductive process, which necessitates student 

participation” (DiGaetani, 1989, p. 191). 

The first step in developing and integrating materials into any course is to determine the 

educational objectives. Professor Simmons required students to demonstrate their 
                                                 
5  “The Trees of Sogolonbougou” was then used as the fourth decision case in the 
AnPl 3010 course. To date this case has also been used at Totino-Grace High School in 
Fridley, MN. 
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knowledge of the course’s objectives through decision case responses (which included 

concept maps) and interact assignments, both of which involved writing.6 

Educational Objectives for the AnPl 30l0 Course 

Stanford (1992), an expert on the development and use of decision cases, states 

that “Decision cases can support some educational objectives better than other methods, 

but other objectives may be better served by a variety of other methods, such as lecture, 

demonstration, laboratory work, practical exercise, reading on one’s own, and so on” (p. 

14). Dooley and Skinner (1977), both faculty of the Harvard Business School, have 

identified and classified how the case method meets the following educational objectives 

(p. 286): 

Educational Objective      Case Application 

Develop mature judgment      Excellent 

Develop useful attitudes      Excellent 

Acquire skill in the synthesis of action plans    Excellent 

Acquire skill in analysis (and identification) of problems  Excellent 

Acquire skill in the use of techniques    Good 

Understand techniques      Fair 

Develop concepts       Poor  

Acquire knowledge       Very poor (by itself) 

Thus, if an instructor’s goal is simply to dispense knowledge and have students 

dutifully take notes, a decision case will probably not be the best approach. However, if 

                                                 
6 In designing this course, Professor Simmons was not new to WAC efforts. In 
1987 he attended workshops by Toby Fulwiler, and since that time he had regularly worked to incorporate 
writing into teaching at all levels. Professor Simmons has also won numerous teaching and research 
awards. 
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an instructor’s goal is to have students describe options for resolving contemporary 

environmental and natural resource dilemmas involving agroecosystems, then decision 

cases should help students develop mature judgment, useful attitudes, and skill in the 

synthesis of action plans and problem analysis. 

Professor Simmons introduced the content of his course to students by stating the 

following in his syllabus: 

The future of humankind depends on the earth’s capacity to produce sufficient 

food, feed, and fiber. Rising population and declining natural resources cause 

some to question whether contemporary agricultural systems can continue to 

sustain our planet. Understanding ways in which the environment forms and 

constrains agroecosystems in the production of food, feed and fiber, as well as 

ways these systems impact the environment is important for any citizen. This 

course provides students with an introductory knowledge of major agricultural 

systems of the world and their ecology as well as with the opportunity to engage 

contemporary environmental dilemmas involving agriculture. 

His educational objectives for the course were the following: 

Upon completion of this course students will: 

1. Understand how plants and animals change as a consequence of domestication. 

2. Understand the process of agricultural system development in relation to 

environmental and cultural factors. 

3. Be familiar with major agricultural systems of the world and their ecological 

characteristics. 

4. Be able to define biodiversity within the context of agroecosystems. 
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5. Be able to describe how macro- and microenvironmental factors influence 

agricultural plants and animals, as well as the form and management of 

agroecosystems. 

6. Be able to describe options for resolving contemporary environmental and 

natural resource dilemmas involving agroecosystems. 

A copy of Professor Simmons’ entire course syllabus is included in Appendix C. 

Professor Simmons had students complete a total of five decision case responses 

(these included concept maps) and five interact assignments (written and oral 

presentation activities). Table 1 chronicles the order of these assignments as well as the 

data we collected: 

Table 1.   Order of AnPl Assignments and Data Collected. 

Week Decision Cases (DC) Interact Assignments (I) Data Collected 

1  I#1—Environmental 

Impacts of Food 

Questionnaire #1 

2 DC#1—Polecat Bench: A 

Water Use Decision 

 Response Analysis 

and Concept Map 

3  I#2—The Mystery of 

Chaco Canyon 

 

4  I#3—Agricultural 

Landscapes: Out of the 

Ordinary 

 

5 DC#2—Gustavson Farm  Questionnaire #2 

Response Analysis 
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and Concept Map 

6 DC#3—Heavy Metal 

Veggies 

 Videoconference 

Discussion 

7  I#4—Agricultural and 

Global Climate Change 

Questionnaire #3 

8  I#5—Tropical 

Deforestation and the Jari 

Project 

 

9 DC#4—The Trees of 

Sogolonbogou 

 Questionnaire #4 

Videoconference 

Discussion 

10 DC#5—Selenium and the 

San Joaquin Valley 

 Questionnaire #5 

 

Interact Assignments 

For the five interact assignments, Professor Simmons asked students to complete 

a variety of short collaborative or individual writing and oral presentation assignments. 

All assignments are included in Appendix D; we have not included the readings. Students 

learned the details for each of these assignments primarily from the handouts. 

I#1—Environmental Impacts of Food 

Interact #1 asked students in groups to prepare a short “I-Team” report on the 

environmental impacts of food. Each group selected a food of their choice and researched 

how that food impacts the environment from production through consumption. Each 

group located multiple resources and prepared a 10-minute-class presentation. In 
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addition, each group prepared a typed outline that was included as part of their 

presentation. 

I#2—The Mystery of Chaco Canyon 

Interact #2 asked students to read an article and a book excerpt for background 

understanding of the culture and agriculture of the Chacoan Anasazi. Students then 

responded in writing to five study questions, and they were told that their answers would 

“be evaluated for thoroughness and insight.” 

I#3—Agricultural Landscapes—Out of the Ordinary 

Interact #3 asked students to think about an Upper Midwest agricultural landscape 

that they had known and then prepare a one-page typed description of that landscape. The 

description needed to include the physical and agricultural features of the landscape, why 

the student found the landscape appealing or unattractive, and how the physical or social 

factors determined, defined, or constrained the landscape. 

I#4—Agriculture and Global Climate Change 

Interact #4 asked students to read three papers on global climate change and its 

effect on agriculture and to prepare a one-page typed response to three discussion 

questions. 

I#5—Tropical Deforestation and the Jari Project 

Professor Simmons had originally intended Interact #5 to be a decision case, and 

he had planned to develop such a case in conjunction with contacts (decision makers) 

from the Amazon Basin. However, when circumstances proved that he could not 

establish ongoing contact with a decision maker, Professor Simmons decided to reformat 

the relevant documentation that he had collected into an interact assignment. Therefore, 
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for this assignment students read several articles on the Jari Project and then prepared a 

one-page typed response to five discussion questions. 

While we have described the interact assignments here, we did not collect or 

analyze this writing as part of the CISW project, but rather focused on the students’ 

decision case responses. 

Decision Case Responses 

Three of the five decision cases included a WAC component in that students 

developed an extensive written response to the case in the form of a decision case 

response. In this three-to-five page typed paper, students were “to discuss the decision 

maker’s options and provide a rationale for a decision in the case.” Students could refer 

to exhibits included with the case or to additional information they had collected. 

Students understood that their audience for each case response was Professor Simmons 

and that they would be judged “on the thoroughness and insight of their responses.” The 

source of methodology for these case responses came primarily from discussion during 

class. 

Because each decision case included a narrative plus study questions and exhibits, 

in order to help students process this information, Professor Simmons asked students to 

develop concept maps to accompany their case responses. The concept maps were visual 

illustrations that showed a student’s understanding of each case’s players, issues, decision 

options and constraints, and their interrelationships. A copy of Professor Simmons’ 

instructions for concept mapping as well as some example concept maps is included in 

Appendix E. 
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While all of the assignments in this course included writing, and while students 

did an extensive amount of writing, Professor Simmons only required final drafts; that is, 

he did not respond to first drafts but considered all writing as a final draft from a student. 

To study the decision case responses, we collected copies of the students’ 

responses after Professor Simmons had commented on and graded them. Our goal was to 

study how the college students responded in writing to the cases, their level of investment 

in the concept maps, Professor Simmons’ comments to students, and students’ strategies 

for responding to his comments in their later case responses. 

Decision Case Videoconferencing with High School Students 

As we studied the case development process, we found that, with revision and 

collaboration, decision cases could be used with secondary students. Therefore, for 

“Heavy Metal Veggies” and “The Trees of Sogolonbougou, “college students in the AnPl  

3010 course acted as mentors for high school students who were studying these same 

cases as part of their environmental biology class. Specifically, the college students used 

a videoconferencing system to discuss these decision cases with tenth-grade students 

across a distance that they would not have driven due to schedules and resources. Figure 

1 below shows the basic configuration of this videoconferencing system (see Duin, 1993, 

and Duin et al., 1993, for more complete explanations on the use of this system). 
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Prior to the conferences, the high school students had collaborated in groups of 

five to develop a written report about the legal, medical, ethical, religious, and 

environmental ramifications of potential solutions to the cases. The college students 

received copies of these reports before their conferences (as well as short introductions 

that the high school students had written about themselves), thus allowing the college 

students to better prepare for discussing the cases with the high school students. We 

instructed the college students to read and respond to the writing and to bring with them 

suggestions and help for the high school students’ decision-making processes. 

For this component of the project, we collected data regarding the college 

students’ understanding and attitudes toward problem-solving, writing, the environment, 

and decision cases, and we videotaped the mentoring sessions. Our goal again was to 

examine how students learned the language of their disciplines and solved problems 

through substantive discussions with high school students via the videoconferencing 

system. 
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In the next Section we describe our results. 

INVESTIGATING THE USE OF DECISION CASES AS A WAC COMPONENT 

“Most importantly, WAC pedagogy needs to use research into discipline 

conventions to create more effective rhetorical approaches in WAC courses” 

(Jones & Comprone, 1993, p. 65). 

While numerous studies exist on WAC programs, we know of no such study on 

the use of decision cases as an approach to writing across the curriculum. Over 50 

decision cases have been developed recently at the University of Minnesota for use in 

scientific disciplines (see Stanford et al., 1992); therefore, it seems imperative to study 

the use of these cases as a WAC component in these courses. 

To date, the most complete study of WAC in four disciplinary classrooms was 

conducted by Walvoord and McCarthy (1990) who paired writing specialists with 

teachers from another discipline to study the students in each teacher’s classroom. While 

our work is not nearly as extensive as that of Walvoord and McCarthy, we have worked 

to model parts of our analysis on their work. Specifically, we studied the use of decision 

cases through five questionnaires, a content analysis of Professor Simmons’ responses to 

the students’ decision case responses, and a content analysis of the college students’ 

discussions with high school students via the videoconferencing system. 

College Participants 
On the first day of the AnPl 3010 course, we all explained the nature of the 

project to the college students, and we distributed copies of a Human Subjects Consent 

Form on the project. Throughout the project we worked to keep students fully aware of 

the goal of our project: to study the development and use of decision cases in a writing-

intensive course. We also talked about the development of new technologies to connect 
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learners and the potential they might offer when discussing cases with other learners 

across distance. 

Twenty-five of a possible 30 students agreed that we could study their 

participation in the class. Twelve of the students were female and 13 were male. The 

students were primarily juniors and seniors and represented a variety of scientific majors 

including biology, applied economics, forest resources, horticulture, natural resources, 

nutrition, agribusiness, and technical communication. At the beginning of the course, we 

asked students to indicate how much they enjoyed writing in the four contexts listed 

below in Table 2. As can be seen, more than half of the students indicated that they 

enjoyed writing in three of the four contexts. The form of writing they enjoyed least was 

writing memos for work. 

Table 2.    Percentages of students who enjoy writing in the following contexts. 

 not at all very little some a lot not applicable 

reports for college courses 4% 13% 56% 22% 5% 

memos at your workplace 4% 30% 35% 17% 14% 

lab or design work 0% 24% 52% 19% 5% 

letters or journals 0% 13% 52% 30% 5% 

 

Students’ Responses to the Course as a Whole 

The AnPl 3010 students completed a total of five questionnaires throughout the 

course of this project. All five questionnaires are included in Appendix F. 

Questionnaires one and five essentially functioned as pre- and post-course surveys 

on the students’ understanding of the major educational objectives in the course and their 
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attitudes toward the use of decision cases to learn about and to solve environmental 

dilemmas. We developed questionnaires two, three, and four to investigate students’ 

attitudes toward discussing the two cases (“Heavy Metal Veggies” and “The Trees of 

Sogolonbougou”) with high school students via the videoconferencing system.  

Table 3 shows the students’ pre- and post-course responses toward their 

understanding of the major educational objectives in the course. We conducted Chi-

Square analyses to determine whether students’ attitudes changed significantly over the 

ten-week course. 
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Students’ attitudes changed significantly on all six educational objectives. That is, 

at the beginning of the course students predominantly indicated that their knowledge of 

these six objectives was marginal or adequate at best; however, by the end of the course, 

students indicated that their knowledge was primarily good or excellent in all areas. We 

should also point out that their strongest response (and greatest gain, X²=27.95, 

p=.0001**) came on the sixth objective, that of learning about options for resolving 

contemporary dilemmas involving agroecosystems. This objective most closely relates to 
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the use of decision cases; that is, decision cases predictably should help students most 

with learning how to resolve dilemmas. 

Table 4 presents the students’ pre- and post-course responses to how they felt 

decision cases had helped them in learning how to discuss and develop alternative 

decisions, consider a variety of attitudes or perspectives toward a dilemma, establish 

priorities and plans for action to resolve dilemmas, analyze dilemmas and determine 

cause and effect relationships, and acquire skill and understanding of plant and animal 

systems. 

 

Table 4 stands in sharp contrast to Table 3. Here there is no significant difference 

between what students indicated at the beginning of the course versus the end. Since 
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students began with an overwhelmingly positive view of their problem-solving abilities, 

they did not indicate a great difference in these abilities by the end of the course. In 

addition, where Table 3 shows that students clearly felt they had changed in terms of their 

content knowledge, they apparently did not feel that decision cases had been the only 

method that helped them toward such learning. Perhaps the use of cases primarily helped 

students to begin to understand the immense complexity surrounding environmental 

decisions and thus gave them increased regard for the difficulty in responding to 

authentic dilemmas. 

Last, on questionnaire five we asked students to indicate how they would rate 

their ability to think carefully through a problem and try to resolve it. At the end of the 

course, 8% of the students felt their skills were adequate, 62% felt their skills were good, 

and 30% felt that their skills were excellent. In addition, we asked students to indicate 

how much they enjoyed solving complex problems, to which 4% felt very little 

enjoyment, 46% indicated some enjoyment, and 50% indicated a lot of enjoyment. Thus, 

by the end of the course, the majority of students clearly felt that their problem-solving 

skills had improved, and nearly all of the students enjoyed addressing complex problems. 

College Students’ Responses to the Videoconferencing Sessions 

We used questionnaires two, three, and four to investigate students’ attitudes 

toward discussing the two cases (“Heavy Metal Veggies” and “The Trees of 

Sogolonbougou”) with high school students via the videoconferencing system. More 

specifically, we were interested in their perceptions of how these discussions had helped 

them think through problems and resolve them. Students completed questionnaire two 

before their first mentoring experience, questionnaire three after their first mentoring 
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experience, and questionnaire four after their second mentoring experience. Again, these 

questionnaires are included in Appendix F. 

Before students discussed the “Heavy Metal Veggies” case with high school 

students, seven felt they would strongly like to do so, 16 indicated that they felt they 

would like to do so, and one student felt strong dislike to doing so. Again, all but one of 

the students also felt that it would be a useful experience for themselves as well as for the 

students they would mentor, and only one student felt any overall dislike toward the 

experience. We also asked students to rate their ability to think carefully through a 

problem and resolve it. Four students indicated that their ability to do so was adequate, 

while 15 students indicated their ability to be good, and five indicated their ability to be 

excellent. Last, all students indicated that they basically enjoyed solving complex 

problems. 

Before the college students discussed these cases with high school students, we 

also asked them to describe any experiences which they felt would help them when 

discussing the cases with younger students. The following are their written responses to 

this question (we also indicate whether the response was from a male or female student):7 

Questionnaire Two, Question Thirteen 

What experiences have you had that you think help you work with the decision 

cases? 

M  Biology background and common sense 

 

F  Growing up in a family, you learn to compromise 

                                                 
7 Nineteen of the 25 students responded to this question; note the range and variety of their responses. 
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M  I own and operate a small landscape business. Through this I have had a 

lot of experience working through complex projects. i.e., estimation > 

organization > results! 

 

M  Life 

 

F  Work with attorneys at times 

 

M  Communicating with people at work! 

 

M  Determination to arrive at a fair decision. Willingness to look at as many 

sides as possible. 

 

M  8 years as a clinical social worker. I think its given me a level of comfort 

with how values shape our decision making process. 

 

M  Elementary teaching in Kenya 

 

F  Future problem solving in high school, environmental awareness, research 

and analysis, involvement in social clubs, full-time student. 

 

M  Teaching different jobs to people 
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F  Life 

 

F  Some of my coursework has covered similar cases. 

 

M  I grew up on a farm and have always worked in agriculture. I worked on 

the sweet corn project here on campus one summer, I worked at Stokely 

USA—a canning factory in Ackley, IA, scouting sweet corn one summer. 

I also worked on an Australian wheat and lupin farm for 3 1/2 months and 

I am currently working at the MN Crop Improvement Assoc. 

 

M  I have a lot of experience discussing with others cases to be solved. 

Different problem-solving sessions throughout my involvement in various 

organizations. 

 

F  I’m captain of a police explorer post and treasurer, must decide what the 

post should do, buy, etc., as well as present the ideas to the post. I raise 

rabbits and must decide what to breed, sell, buy, etc, while maintaining a 

budget. 

 

M  All of my past experiences, I make decisions every day. 
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F  Coursework in agriculture, experience in decision making in a business 

environment (although not ag situations) 

 

M  I’ve been a peer tutor in the past. I have taken several environmentally-

oriented classes. I’m documenting the system we are using. 

 

At this point we also asked the college students to indicate whether they felt that 

face-to-face meetings would be more helpful than meetings via fax, computer, or 

multimedia (the videoconferencing system that they would be using). While students felt 

that face-to-face meetings would be more helpful than fax or computer (basic 

telecommunications), they were less apt to indicate this for multimedia.  

Questionnaire Two, Question Five: 

 

Do you think face-to-face meetings with your student would be more helpful than 

meetings via: 

 

fax    87% Yes    13% No 

 

computer   87% Yes    13% No 

 

multimedia   60% Yes    40% No 
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We also asked students to indicate how much time they thought they would spend 

clarifying information in the case narrative, clarifying information in the case exhibits, 

sharing new information with their students, and discussing possible options for the 

decision maker in each case. Table 5 presents the students’ responses on questionnaires 

two, three, and four, thus showing how their responses to these questions changed as they 

continued to discuss the cases with the high school students. 

 

From questionnaire two, we see that before discussing the cases with the high 

school students, most college students predicted that they would spend some time 

clarifying and sharing information and that they would spend slightly more time 
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discussing options for the decision maker. After their videoconferencing sessions 

(questionnaires three and four), although there are no significant differences in terms of 

Chi-Square analyses, they indicated that they decreased their time spent clarifying 

information and increased their time sharing new information and discussing possible 

options for the decision makers. (These results correspond to our results from analyzing 

videotapes of the videoconferencing, and we discuss these results in the next section.) 

Quantitative results such as the above do not reveal the struggles that the college 

students faced when discussing the cases with the students. What follows are the 

students’ written responses to a simple request for additional comments at the end of 

questionnaire three (completed by students after their first videoconferencing session): 

M  My students were not real talkative. It was a struggle to keep this 

conversation going. It was apparent that the students had not thought of 

this option too thoroughly. 

 

M  At this point it is hard to pass fair judgment on the project. Unfortunately 

Kevin was ill previous to 2/3 and was somewhat unprepared to discuss the 

case. I think this is a valuable tool for learning and should be studied for 

further implementation in the classroom. 

 

M  A little broader scope of information from the students i.e., less technical 

information and more relative information. 
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F  Great opportunity to learn communication skills-I’d love feedback on 

  how I might improve. 

 

M  I would like to be more involved. 

 

M  Other people in room and off camera are distracting. Seems necessary 

though during initial introductions. I should have spent more time with her 

report—looking for questions to connect with ease (as we discussed it) 

(Her report focused on medial impact of pesticides and why organic 

farming is best). Rachel had few comments, questions, making my role 

less clear. Should I be prepared to act as sounding board or come prepared 

to present info and or stimulate conversation? 

 

M  The student seemed enthusiastic. This was a good opportunity for the 

student and me in sharing some experience. I was good or great. 

 

F  Needed to be better prepared but enjoyed it. 

 

F  I was worried there wouldn’t be enough to say, but I think it moved along, 

I hope I didn’t talk too much! The topics we discussed mostly covered 

what George would do, who is responsible, and what to do in the future. It 

would be interesting to know how they felt the discussion went!! 
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M  The session went very well. We exchanged a lot of different views. 

 

F  I think I needed to be more prepared, like getting prepared to teach a class. 

Maybe next time I’ll have an outline or at least some strategy. 

 

M  It was tougher than I anticipated getting lengthy responses from the high 

schoolers. I don’t really know if they felt very involved. It was hard to be 

perceptive of their responsiveness. 

 

F  Very interesting would like to try it again when I’m having a better day and more 

prepared with a subject I’m more familiar with. 

 

M  I felt as if the student was unprepared to discuss the case, as if they had no 

opinion. Also, I think a better decision case could have been chosen. One 

with more options and controversy. However, not necessarily more 

technical. In this way the students could come up with their own opinion 

in their class and be asked to support this opinion in discussion. 

 

F May be good for students to have questions they would like to ask us. 

Also good idea to keep other people (students) out of the room with 

students during interaction—there were some distractions. 
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M  I just want to restate what Liz and I talked about. It is really important if 

you are working with two students to keep both of them involved in the 

discussion. I thought things went really well and I would like to see this 

program continue. 

 

F  The project was very interesting and fun but it makes you a little nervous 

because you feel like you have to keep talking all the time. I learned a new 

viewpoint from the student about morality. 

 

 

Finding themselves in this teaching role, note how the students evaluated their 

discussions: “I should have spent more time with her report—looking for questions to 

connect with ease (as we discussed it) (Her report focused on medial impact of pesticides 

and why organic farming is best).” “I think I needed to be more prepared, like getting 

prepared to teach a class. Maybe next time I’ll have an outline or at least some strategy.” 

How they evaluated the case itself: “I think a better decision case could have been 

chosen. One with more options and controversy.” 

And how they learned from the younger students: “I learned a new viewpoint 

from the student about morality.” 

When students responded to questionnaire four after their second 

videoconferencing session, we again asked for additional comments: 

M  Still seems to be a lot of noise in the background that was distracting him. 
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M  I feel this program has good possibilities. It adds a dimension to the 

education of both parties that would not otherwise be experienced. It is fun 

to step out of class and share with someone who is not in the class. 

 

F  I would like feedback so I have even more to contribute in the future. 

 

F  I think this system would be efficient and helpful for long-distance 

applications (hundreds or thousands of miles). 

 

M  It was a fun project. 

 

M  Student much more prepared with information similar to mine—gave 

more avenues for discussion fewer distractions (there) this time. 

 

M  The young boy was quite enthusiastic and had good points and did ask 

quite vital questions. 

 

F  I especially appreciated the packet/paper outlining the students research 

for the sogolonbougu case. It defined clearly what they know and their 

solutions and made it easier to know what to discuss. Also, by following 

their reports we stay in their understanding and the mentors learn as well. 

Kinda scary cause I don’t want to let them down—but these people are 

very keen and creative and this is good for both groups. 
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M  I think this case was a very hard case to understand. There really were no 

clear-cut options and it made it kind of frustrating. 

 

M  I feel this is an excellent way to help college students actually apply what 

we are learning and help us to better understand what we are learning. 

 

M  Lots of fun. Students seemed much more relaxed. One student at a time is 

much better than trying to mentor 2 at a time. 

 

M  I thought the second case was much better suited for this type of 

experiment because it contained more options and not just one right thing 

to do. 

 

F  This session went much better than the first. The student was more  

  prepared and more involved in the whole process. 

 

F  Call me anytime for additional mentoring! 

Students again made reference to the tenth-grade students’ reports: “I especially 

appreciated the packet/paper outlining the students research for the sogolonbougu case. It 

defined clearly what they know and their solutions and made it easier to know what to 

discuss. Also, by following their reports we stay in their understanding and the mentors 

learn as well,” and to the case itself: “I thought the second case was much better suited 
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for this type of experiment because it contained more options and not just one right thing 

to do.” 

In addition, on questionnaire four we asked students whether they would like to 

participate in additional sessions as part of the AnPl 3010 course or another course in the 

future. All 25 students indicated that they wanted to participate in future sessions, and 15 

students provided written comments. 

 

Questionnaire Four, Question Seven: 

Would you like to participate in additional videoconferencing sessions as part of 

the AnPl 3010 course or another course in the future? Y or N. Why? 

M  Y / It’s fun. 

 

F  Y / Great way to learn about new technologies. 

 

F  Y / It’s a good experience and it’s kinda fun. 

 

M  Y / I feel it is good for students in high school to see our perspective and 

likewise for us to see their perspective. 

 

M  Y / Good learning experience, excellent way to gain teaching experience. 

 

M  Y / It’s fun, educative both ways. Also if I could get 50 pts, you get 

different perspective concepts. 



46  Duin, Simmons, and Lammers 

 

F  Y / I enjoy exchanging ideas with other people. 

 

F  Y / I feel it is essential to communicate with these students and to 

encourage them to communicate with older peers. 

 

F  Y / I think the mentoring idea is great. My student was not very talkative 

though, and it would be fun to mentor a student who asked questions and 

discussed ideas more. I was disappointed that my student seemed so 

uninterested. 

 

F  Y / This was at least as helpful for personal case understanding as writing 

the paper (response) but much less time consuming and more rewarding. 

 

F  Y / It was fun and gave me a better perspective on the case. 

 

M  Y / It helped me become the teacher rather than the student that I’m so 

used to being. 

 

F  Y / It’s interesting. 
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M  Y / I think it would be a good chance to keep up with the changes in this new 

technology. Also, it might be interesting to stay in touch with these students via the 

system to see how they develop or react to this technology. 

 

F  Y / Because it helps high school kids and is very educational. 

Students noted their need to see alternate perspectives: “I feel it is good for 

students in high school to see our perspective and likewise for us to see their 

perspective.” 

Their difficulty with uninterested students: “My student was not very talkative 

though, and it would be fun to mentor a student who asked questions and discussed ideas 

more. I was disappointed that my student seemed so uninterested.” 

The usefulness of the discussions personally: “This was at least as helpful for 

personal case understanding as writing the paper (response) but much less time 

consuming and more rewarding.” 

And the teaching role that they played: “It helped me become the teacher rather 

than the student that I’m so used to being.” 

Thus, overall, we felt that students had perceived the videoconferencing sessions 

to be successful and a worthwhile addition to the decision cases. Our videotape analyses 

further support the fact that these sessions helped the college students move beyond 

clarifying the case and accompanying exhibits to sharing new information and discussing 

options for the decision makers involved in these cases. 
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Results from the Videoconferences 

For help in analyzing the videoconferences, we turned to literature in 

organizational communication and particularly to media richness theory (see Daft & 

Lengel, 1986; Trevino, Daft, & Lengel, 1987). Media richness theory would predict that 

the “richest” channel of communication is that of face-to-face communication, while the 

“leanest” is that supporting text-only communication. This means that the most effective 

band width to use when conveying an ambiguous message is rich or approaching face-to-

face interaction; however, to convey clear, unambiguous messages, a low band width or 

text-only channel should suffice (Walther, 1992). 

Daft and Lengel (1986) hypothesize a framework that integrates equivocality and 

uncertainty—two forces that influence information processing—with media richness 

theory. They define uncertainty as the absence of information; therefore, as information 

increases, uncertainty decreases. They define equivocality as ambiguity or the presence 

of multiple, conflicting interpretations about a situation. High equivocality means 

confusion and lack of understanding and it is “ often seen in the messy, paradoxical world 

of organizational decision making” (p. 557). 

In Table 6 we show how we have mapped the four tasks involved in the college 

students’ discussion of these cases (clarifying exhibits, discussing options, clarifying the 

case narrative, and sharing new information) onto the Daft and Lengel framework. After 

each of Daft and Lengel’s definitions, we have included the students’ discussion task. 

The horizontal axis in this table represents uncertainty; under conditions of high 

uncertainty, people (and organizations) need to acquire data to solve problems. The 
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vertical axis represents equivocality; under conditions of high equivocality, people 

exchange opinions to clarify ambiguities, define problems, and reach agreement. 

 

 

As an example of our use of this framework, the students’ discussion of the 

exhibits in a case involves high equivocality but low uncertainty. That is, while the 

exhibits themselves are quite clear (low uncertainty), a common understanding of them 

between the college student and high school student may take some time (high 

equivocality). As another example, the greatest amount of equivocality and uncertainty 

should predictably come when discussing the options for a decision maker. Here there are 
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many options, and it is not at all clear which is best. Therefore, students need to define 

the options, seek answers, and exchange opinions. Daft and Lengel would state that 

media with greater richness should help people to exchange highly equivocal, highly 

uncertain information. 

Relating this framework to media richness theory, Daft and Lengel (1986) predict 

that less rich media (e.g., computer text alone) would support the discussion of events 

with low uncertainty, while more rich media (e.g., face-to-face communication) would 

support greater discussion of events with high uncertainty. Therefore, when analyzing the 

videotapes of the college-high school student discussions, we analyzed each session by 

doing the following: 

1. We recorded the length of each session; 

2. We recorded the total number of exchanges between the students; and 

3. We coded each exchange between the students according to whether they 

primarily discussed 

— the Case narrative, 

— the Exhibits, 

— New information, 

— Options for the decision maker, or 

— Miscellaneous information (such as school sports). 

Table 7 shows our results. Note that in some cases two college students met with 

one high school student. This was due to scheduling difficulties. 

Looking at the last row, we see that on average the students spent better than 20 

minutes per session discussing the cases, and they had an average total of 47.3 exchanges 
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on the first case and 45.7 on the second. When discussing the “Heavy Metal Veggies” 

case, they devoted the vast majority of their exchanges to discussing new information (12 

exchanges) and options for the decision maker (20.4 exchanges). This is in contrast to 

only 5.2 exchanges for discussing the case itself and 4.9 exchanges for the exhibits. 

When discussing “The Trees of Sogolonbougou,” students similarly devoted the majority 

of their exchanges to discussing new information (9.7 exchanges) and options for the 

decision maker (19.1), and they devoted even less time to discussing the exhibits (2.9 

exchanges); however, they devoted more time to discussing the case itself (9.4 

exchanges). This might in pan be due to the fact that “The Trees of Sogolonbougou” was 

an international case (Mali) versus the fact that the “Heavy Metal Veggies” case took 

place in Minnesota.  

More importantly, this analysis confirms media richness theory. That is, a “richer” 

medium such as videoconferencing should allow students to move beyond discussing 

topics of low uncertainty to issues of high uncertainty. This analysis shows that students 

spent the greatest amount of time exchanging information that was high in uncertainty. 

Apparently, the videoconferencing system allowed students to feel comfortable to not 

only discuss the case narrative and exhibits, but more importantly, to share new 

information and discuss options for the decision makers in the cases. 
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Results from the Students’ Decision Case Responses 

Students constructed their analyses in response to the first two decision cases in 

the course, “Polecat Bench: A Water Use Decision” and “The Gustavson Farm.” 

Professor Simmons did not ask students to write response analyses for “Heavy Metal 

Veggies” and “The Trees of Sogolonbougou,” instead opting to have students discuss 

these cases with the high school students. (For the third set of responses in the course, the 

“Selenium and the San Joaquin Valley” case, we were unable to collect Professor 

Simmons’ comments as he returned these papers to students before copying them for 

research purposes.)  

As noted at the beginning of this chapter, we looked to Walvoord and McCarthy’s 

(1990) work for help in analyzing the students’ decision case responses. For Walvoord 

and McCarthy, as their study progressed, they found themselves focusing on five areas: 

teachers’ expectations for good writing, difficulties that arose as students tried to meet 

their teachers’ expectations, teachers’ methods and students’ strategies to help overcome 
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these difficulties, differences and similarities among the four classes they studied, and 

later writing performance of the students. We modified these five areas for use in this 

study and conducted a content analysis on two of the three sets of decision case 

responses. Our five coding areas were as follows: 

Teacher’ s Expectation 

How does each case response meet the teacher’s expectation for “good” 

writing, thinking, and learning? 

These expectations are shown in Professor Simmons’ actual comments at the 

top of each paper. 

Student Difficulties 

What type of difficulties did the student have as he or she tried to meet the 

teacher’s expectations (i.e., what did the student struggle with, or what criterion 

did the student fail to meet)? 

We coded each student’s difficulty according to whether it involved 

a—gathering sufficient specific information for the case response, 

b—stating a position in the case response, 

c—stating a rationale for the decision (i.e., using appropriate methods and 

evidence to arrive at a solution and to support it-in this case-showing the various 

options), 

d—providing an appropriate organization or format for the case response, and/or 

e—avoiding mechanical errors (punctuation, grammar, spelling, etc.). 
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Student Strategies 

What strategies did the student use to overcome these difficulties (i.e., what 

writing strategies did the student follow in later case responses to address 

previous difficulties)? 

Student Investment 

Did the student’s concept map show low, middle, or high investment in the 

learning activity? 

We coded the concept maps as follows: 

— a low concept map had only one level — like a circle with the concept and 

only one level of spokes from that central concept, 

— a middle level of investment in a concept map showed one or two 

additional levels from each spoke, and 

— a high level of investment showed an extremely detailed concept map. 

This category primarily came from Nelson and Hayes’ (1988) research on 

identifying the amount of investment that students make toward writing. They 

identified two groups, high investment and low investment, and measured this 

according to the students’ time, energy, and caring toward the writing activity. 

Teacher Comments 

What comments did the instructor make throughout each student’s paper 

that were especially positive? 

Tables 8 and 9 present each student’s gender and major, the points (out of a 

possible 50) he or she received on the first and second decision case responses, the 
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difficulties the student had on each paper, the strategy the student used to overcome these 

difficulties, the amount of investment the student put into creating the concept map, and 

Professor Simmons’ positive comments on each decision case response. 
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To summarize these results, we see the following: 

Teacher Expectation 

From Professor Simmons’ written comments on the top of the students’ papers, 

we see that the majority of his comments were positive. We also see that his expectations 

were that students would discuss several possible options for the decision maker, present 

a clear rationale and presentation for their decision, elaborate on this rationale, proofread 

their work, and present straightforward arguments. Those students who scored lower on 

either paper appeared to be those who had not clearly presented their decision and 

rationale and/or who had not proofread their work. 

Student Difficulties 

Student difficulties primarily centered on gathering sufficient specific information 

for the case response (13 of the 25 students) and stating a position and rationale for their 
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decisions (12 of the 25 students). In cases where students had not proofread their work 

for mechanical errors (11 of the 25 students), or in cases where students submitted 

handwritten papers, these students clearly received lower grades. In all cases where 

papers received less than 40 points, the papers had numerous mechanical or formatting 

errors. 

Student Strategies 

We studied the students’ strategies for overcoming these difficulties by comparing 

their first decision case response to their second one. For example, looking at the first 

male student majoring in biology (Table 8), we see that in his first response he had 

difficulty developing a clear rationale and providing enough information. On his second 

response he stated the decision maker’s goals immediately in the first paragraph and 

supplied additional information throughout the paper, thus receiving a higher grade. 

Looking across all 25 students, 20 of the 25 students either maintained their grade or 

increased their grade on the second case response, and in most situations students 

increased their grades by responding to Professor Simmons’ comments on their first case 

response. 

Investment 

Professor Simmons told students that while he would look at the concept maps, he 

would not grade them, and that students should use them primarily to help sort out the 

conflicting issues in each case. (Appendix I includes three example concept maps that 

represent those coded as low, middle, or high amounts of investment.) Comparing grades 

with investment on the first set of responses, there was a perfect correlation between the 

student’s grade and the amount of investment in developing a concept map for 16 of the 
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25 students. That is, if students put a high amount of investment toward developing a 

concept map, they were very likely to receive a high percentage of points on the case 

response (despite Professor Simmons’ not considering the maps as part of his evaluation). 

Teacher Comments 

Professor Simmons wrote the majority of his comments at the top of each 

student’s paper and wrote significantly fewer comments throughout the papers. We might 

conclude that he evaluated the students’ papers in a holistic fashion, reading each for a 

sense of the whole, and then providing overall comments. However, in cases where a 

paper contained mechanical or organizational/formatting errors, he marked these as he 

read through the paper. Comparing the two sets of responses, Professor Simmons 

provided many more positive comments on the first set of papers; however, the second 

set of papers received higher marks. Perhaps he wanted to encourage students to do better 

and thus wrote positive comments on the first set, and when students did improve, he 

provided fewer specific comments. 

Overall, this analysis showed that Professor Simmons communicated his 

evaluation of the students’ writing primarily through written comments at the top of each 

paper and that students reacted to these comments by forming strategies to overcome 

previous difficulties. If a student invested more time in developing a concept map, that 

student was more likely to receive a higher grade on the case response. Papers evaluated 

the lowest were clearly those with mechanical or formatting errors, although if a student 

still developed an excellent rationale for his or her position, Professor Simmons would 

give that paper a higher score than one with mechanical errors and a weak rationale.  
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Something that readers of this report will not be able to conclude due to the 

anonymity of the students’ names is that those three students with the lowest scores on 

the first case response were all foreign students. These students were unable to type their 

papers, and they also had numerous mechanical errors that resulted in lower grades. 

While Professor Simmons addressed this problem in his initial comments (e.g., “I’d like 

to see your future case analyses more professionally presented and thoroughly 

discussed.”), there are few avenues for foreign students to receive help with mechanics 

and presentation.8 

We reflect on these results in the next section 

REFLECTIONS AND IMPLICATIONS 
The goal of this project was to provide a detailed process for developing and 

implementing decision cases for WAC efforts as well as data on their effectiveness in a 

scientific course. More specifically, we studied how college students learned the 

language of a discipline through WAC efforts integrated with decision cases. The 

following are our reflections and implications. 

WAC programs and the case method have much in common. 

Both WAC programs and the case method have followed various approaches 

throughout history, and both have been effective forms of instruction. Most importantly, 

both need to be attached to “the lifeblood of communication by means of which 

disciplines and professions organize themselves” (Bazerman, 1991, p. 210), both need to 

be studied within disciplinary classrooms and in terms of the development of individual 

                                                 
8 It is interesting to note that these same three students remarked orally during the videoconferencing about 
the “freeing” ability of being able to discuss the cases one-on-one and learn from them rather than having 
the incredible pressure of writing their positions and rationale. 
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students, and both require research on how instructors implement WAC and decision 

cases into curricula. 

Constructing a decision case is a complex process. 

As Hansen (1987) claims, “The secret of good case writing is...elusive. It involves 

recognizing the teachable moments in a series of events, encouraging informants to 

recollect them honestly... and then presenting them, as clearly and vividly as possible, in 

writing” (p. 264). Because we developed decision cases, our task was to collect not only 

relevant documentation, but more importantly, accurate documentation relevant to an 

authentic case. To assure authenticity, the case writers had to locate the actual decision 

maker (“Heavy Metal Veggies”) or people close to this decision maker (“The Trees of 

Sogolonbougou”). Locating and communicating with decision makers took time, and in 

some cases, because of the “investigative personna” surrounding the interview, people 

were not always excited to talk with us. 

Decision cases are for multiple audiences and are constructed with the help of multiple 
audiences. 

To construct a good case, you must cooperate and collaborate with people from 

numerous disciplines and institutions. Decision cases can simultaneously be developed 

for use by university and secondary audiences; furthermore, the University community 

has vast resources to tap for concurrent case development efforts. For example, when 

developing the “Heavy Metal Veggies” case, we located composting, nutrition, and 

agronomy experts, all of whom helped us. Likewise, secondary teachers provided 

feedback and materials for the teaching note for this case. 

The case development process is by no means a clear one. 
Although researchers such as Stolovitch and Keeps (1991) have identified a 

process for case development, in most situations, this knowledge is communicated orally 
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in workshops or by small groups working together to develop decision cases (e.g., all the 

cases in the Stanford et al. (1992) text were developed in this fashion). When working 

with team members who were totally new to the decision case concept in this project, we 

found the development process difficult to articulate and clarify. This was especially 

difficult when explaining the structure of the teaching note. To our knowledge, very few 

journals will publish cases and their accompanying teaching notes (for an example of one 

journal that does publish both cases and teaching notes, see Simmons et al., 1992). In 

order to clarify the decision case concept and disseminate this concept beyond 

agriculture, additional journals need to be receptive to publishing such pieces. 

WAC components and concept maps are not automatic partners with decision cases. 
Components new to the case method—WAC components and concept maps—

were not as easy to integrate into decision cases or to implement when teaching as one 

might predict. More work is needed on how concept maps and WAC components might 

be fully integrated into decision cases instead of being seen as a final step in the process.  

For example, instead of addressing only the instructor as audience, students might 

directly address the decision maker by structuring a functional document such as a letter 

or memo instead of a formal college essay. As another example, the purpose for the case 

response might change from providing a decision and rationale for the instructor to 

convincing an outside audience (e.g., lawmakers) to revisit a major issue in the case (e.g., 

the forestry code for Mali, Nigeria, and Senegal). Yet another example would be to have 

students read each other’s early case responses (as first drafts) and then respond to each 

other, either agreeing or disagreeing with another’s response. 

Instructors who use decision cases may not be aware of how they might incorporate 
writing with this approach. 
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To date, over 50 decision cases are being used in scientific courses across the 

University of Minnesota. While these instructors are sold on the decision case approach, 

they may or may not be incorporating writing as part of the assignment. These instructors 

need guidance in how decision cases might be used for writing intensive courses. 

Instructors are even less aware of the possibility of providing teaching opportunities for 
their students. 

Numerous studies attest to the fact that those who teach, learn. If we provide 

students with opportunities to teach, they most likely will better learn the content 

themselves. Designing connections between students at different levels has in the past 

proved itself infeasible due to distances and resources. With current and upcoming 

videoconferencing systems as well as existing electronic mail systems, we should 

encourage more instructors to structure connections between learners. As one college 

student wrote, “It helped me become the teacher rather than the student that I’m so used 

to being.”  

Students’ perceived learning and attitudes toward the environment and agroecosystems 
can change significantly as a result of decision casework. 

Although students did not directly attribute their learning to decision cases, the 

vast majority of their reading and work in the course revolved around the five total 

decision cases, and at the end of the course, the students indicated that they had increased 

their learning significantly. Perhaps the use of decision cases primarily helped students to 

begin to understand the immense complexity surrounding environmental decisions and 

thus gave them increased regard for the difficulty in responding to authentic dilemmas. 

Students wrote a great deal as part of their work with decision cases. 
Although we cannot draw a direct correlation, we hope that the writing students 

did have an effect on their understanding of the educational objectives and the decision 

cases. We also might predict that the narrative structure of the cases themselves provided 
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a mental scaffolding (Resnick, 1989) to which students attached and later recalled their 

knowledge of these environmental issues. 

Students felt that their problem-solving skills had improved. 
By the end of the course, the majority of students felt that their problem-solving 

skills had improved, and nearly all of the students enjoyed addressing complex problems. 

Problem solving is a crucial skill for writers; thus, we would hope that this increased 

ability will help the students in their future writing tasks. 

All students enjoyed the videoconferencing with high school students. 
The questionnaire analyses showed that students overwhelmingly enjoyed 

discussing the cases with younger writers. While essays (case responses) represent a 

traditional form of college writing, the videoconferences offered students a chance to 

react to the writing of younger writers and provide help toward the decision-making 

process. In addition, the videotape analysis showed that the students devoted the majority 

of their exchanges to sharing new information and discussing options for the decision 

makers, both areas of high uncertainty that demand richer media to sustain such 

discussions. The students’ own assessment of their discussion (questionnaires three and 

four) showed that students perceived themselves to spend greater amounts of time sharing 

new information and discussing options. This correlated with the videotape analysis. 

Most students viewed the videoconferencing as a unique opportunity. 
One student wrote, “Great opportunity to learn communication skills—I’d love 

feedback on how I might improve.” Another student wrote, “I learned a new viewpoint 

from the student about morality.” And another wrote, “I especially appreciated the 

packet/paper outlining the students’ research for the Sogolonbougu case. It defined 

clearly what they know and their solutions and made it easier to know what to discuss. 

Also, by following their reports we stay in their understanding and the mentors learn as 
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well. Kinda scary cause I don’t want to let them down—but these people are very keen 

and creative and this is good for both groups.” By reading another learner’s writing, the 

students participated in a revising activity that truly involved “reseeing” the decision case 

and its dilemma. 

Some students viewed the addition of videoconferencing as an added value to the 

course, for example, one student wrote, “This was at least as helpful for personal case 

understanding as writing the paper (response) but much less time consuming and more 

rewarding.” In essence, the videoconference provided an opportunity for college students 

to work with writing that did not have the “look and feel” of writing.  

Professor Simmons’ expectations for “good” writing overlapped with those noted in 
previous research. 

Walvoord and McCarthy (1990) found the four instructors they studied to value 

writing in which students simultaneously looked for a solution to a problem and built a 

rationale for the particular solution they wanted to defend. Walvoord and McCarthy 

called this “solution-searching” and “rationale-building.” Professor Simmons in this 

study also evaluated students’ writing based on how they integrated solution-searching 

and rationale-building. We would predict, as do Walvoord and McCarthy, that most 

content area instructors value a problem-solving orientation to writing, and decision cases 

provide such an orientation. 

Professor Simmons provided more written guidance for developing interact assignments 
than for developing case responses. 

While students were given specific instructions for the interact assignments, they 

were given no written pedagogy or explicit model of how to structure a decision case 

response. Students relied primarily on class discussion to learn about Professor Simmons’ 
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expectations for case responses, and prior to each case response he talked about the need 

to provide a discussion of alternatives as well as an explicit decision and rationale. 

If he had given students a fixed model for developing decision case responses 

(e.g., an outline), they might have become too rigidly fixed on such a model and ignored 

directions or interrelationships discovered when they constructed concept maps. 

Student investment in concept maps correlated with higher quality papers. 
When students invested more energy in developing concept maps, they were more 

likely to write higher quality papers. While Professor Simmons did not grade these maps, 

they played a role in increasing students’ problem-solving abilities and thus should be 

integrated more concretely into future and existing decision cases. It would also be 

interesting to study the primary, secondary, and tertiary nodes on these maps and their 

relationship to the students’ written case responses. 

Proofreading proved highly predictable. 
When students did not proofread, or if they had difficulty with English (especially 

the ESL students), they were more likely to receive lower grades. While this is highly 

predictable, it is also a case dilemma itself. We need to inform content area professors of 

writing center staff available to students in scientific disciplines, and we need to inform 

writing center staff about the type of discourse expected in decision case responses. 

We would go against your schema for a research study if we did not conclude that 

more research is needed. Yes, we no doubt have raised more questions than we have 

answered. However, we have learned that decision cases can simultaneously be 

developed for secondary and university levels and that we can link students to discuss 

and write about these cases. We have also begun to chronicle the complex case 

development process, showing it to include intense cooperation and collaboration across 
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disciplines and sometimes institutions. Most importantly, we have learned that decision 

cases are a rich source of writing. They demand writing to discover knowledge and 

writing to learn how to structure a rationale for a decision. 

We would encourage instructors to integrate decision cases and WAC concurrently into 

courses. Our goal has been to present one model for doing so. Decision cases combined 

with WAC components have the power to shape thinking, learning, and writing. Using 

writing to help solve dilemmas represents an authentic task—one that our students will 

undoubtedly face in their professional careers. 
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APPENDIX A 

“Heavy Metal Veggies” decision case and teaching note. 

June 29, 1992 

George McKinley had just settled down to read the newspaper after a busy day 

out on his 100 acre farm. For the past 30 years he had been growing vegetables for his 

family. He loved the work and the feeling of being connected with the land. He also 

enjoyed the results of his hard work: fresh, wholesome produce he could feel confident 

giving his family. This summer it had been unseasonably cool, which make it even more 

pleasant for George to work outdoors. His crops and vegetables, however, needed sunny, 

warm days to grow well. George flipped anxiously through the newspaper to find the 

weather report. Suddenly, an article about compost and the local composting facility 

caught his eye. As he read, George became more and more concerned. The compost he 

had so confidently used on his garden might not be the pure, earth-like substance he 

thought it was.  

George slowly put down the newspaper and walked over to the window where he 

could still make out the neat rows of his garden in the dim evening light. Lettuce and peas 

ready to be picked; cabbage, potatoes, tomatoes, corn, all coming along well. “But now 

this,” he thought, not wanting to believe the possibility that his normally perfect 

vegetables could be dangerous to eat. 

George’s mind raced back to last spring when he was getting ready for the 

planting season. He remembered hearing about how the Bradford composting facility was 

giving away soil enhancers made from organic wastes (Exhibit #1: Bradford Changes 

Garbage into Compost). This compost was highly recommended by Mary Hansen, the 
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Master Gardener in the area, for use on both edible and nonedible plants. George had 

jumped at the opportunity to get the free compost, having had bad luck with inorganic 

fertilizers the year before. He had gone to the facility, picked up a truckload of compost, 

and mixed a liberal amount into his garden soil. 

“I believed I was really being smart back then,” George thought as he recalled 

how proud he had felt to be using organic practices in his garden. But soon after applying 

the compost, he had begun noticing that the plants were not growing as they should. He 

called Mary Hansen and informed her of the growth problems. “You know, George,” she 

had told him, “others are having similar problems with their plants. The flower boxes that 

the 4-H kids put around at the bank look terrible. I’m wondering if these plants need 

more nitrogen” (Exhibit #2: Slides of growth with/without compost). George had decided 

at that time to apply inorganic nitrogen fertilizer to his garden soil.  

Meanwhile, Mary had realized that both George’s garden and the 4-H flower 

boxes had been fertilized with compost from the Bradford facility. She had sent samples 

of the compost to the soil fertility experts at the university for analysis (Exhibit #3 and 

#4: Letters to and from Jim Duffy). 

“And this is what came of it” George thought out loud, returning to where he had 

left the newspaper. He looked at the article once more (Exhibit #5: Use of Bradford 

Compost on Gardens Has Soil Experts Worried). Mary had been right about the nitrogen 

deficiency. All compost is created by microorganisms decomposing organic materials. 

Like all living things, microorganisms need water, oxygen, carbon, and nitrogen to work 

efficiently. If the compost is used on a garden before the microorganisms are finished 

breaking down the materials, they will take nitrogen from the soil to meet their needs. 



Decision Cases for Writing Across the Curriculum  75 

The plants will therefore not have enough nitrogen for growth. This is what had happened 

with the high carbon, low nitrogen Bradford compost. George was pleased that he had 

added extra nitrogen to his garden when he did. 

However, in analyzing the compost that Mary had sent in, university experts also 

found that the compost contained heavy metals such as cadmium, mercury, and lead. Jim 

Duffy had noted in his letter that there was the possibility of “accumulation of metals in 

vegetables grown in soil enhanced with the Bradford compost” (Exhibit #6: Results of U 

analysis). These metals contaminate compost when trash items such as batteries, paints, 

fluorescent lightbulbs, and industry waste are not removed from the garbage prior to 

being ground up for composting. Small amounts of these metals occur naturally in soil, or 

reach the foodchain as a result of pollution. Even inorganic fertilizers are not totally free 

of heavy metal contamination. But the Bradford compost had higher levels than these 

sources, and soil experts advised against using this compost on vegetables. 

It was getting late. George folded up the newspaper and considered the situation.- 

The Bradford facility had its compost regularly tested for heavy metals, and, so far, had 

passed these tests. However, the soil expert was concerned about the safety of the 

compost. George took one last look outside, the outlines of the shed and barn barely 

visible now, and thought, “I’ve put so much time into growing these vegetables, but are 

they safe to eat? What should I do?” 

Study Questions: 

1. What is George’s dilemma? 

2. If George’s vegetables were contaminated by heavy metals, what effects might 

they have on his family if they ate them? 
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3. What would you do if you were George? 

4. If George intended to sell his produce at a roadside stand or to a local food store, 

would your answer change? 

5. What would you do in planning your garden next spring? 

6. Do you agree with Jim Duffy’s conclusion that the compost is not acceptable for 

use on edible vegetables? 

7. What do you think about suitability of PCA guidelines that require compost to be 

tested four times a year? Is this enough? Why or why not? 
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Exhibit #1 
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Exhibit #2 

 
 
 
 
 
Photos/slides of corn grown with and without compost will be shown in class. 
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Exhibit #3 
 

 

 

 

 



80  Duin, Simmons, and Lammers 

 

Exhibit  #4  
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Exhibit #5 
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Exhibit #6 
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Teaching Note: Heavy Metal Veggies 

I. Objectives- general for decision cases and specific to this case 

II. Discussion questions 

III. Other possible discussion questions and activities 

IV. Sample lesson plans 

V. Background information 

Case Objectives 

Upon completion of this case students will have enhanced: 

• capability to identify and personally access the reasons for their food choices to 

minimize health risks, 

• ability to discriminate between scientifically valid information and 

misinformation, 

• confidence and capability to make decisions, and 

• critical thinking skills. 

More specifically, students will: 

• learn composting procedures, benefits and risks 

• assess toxicity of metals, levels occurring naturally, amount contributed from 

pollution, and effects on health. 

• become familiar with PCA regulations- how standards are set and testing is done 

to determine safe levels 

• interpret data 

• critically assess the definition and purpose of news 

Discussion Questions 
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1. What is George’s dilemma? 

• What is a dilemma? A dilemma is defined as having to choose among equally 

desirable, or undesirable, alternatives. 

• Why is this a dilemma for George? To use his vegetables may be taking a risk, not 

to use them would be a waste of time, effort, and money. 

• How sure can he be that the veggies are contaminated? How great is this risk? 

Compost is made from household and business (restaurant, etc.) trash. The content of 

trash is always changing. Any human or mechanical errors made by the composting 

facility in sorting through the trash will also vary. So the first unknown is whether the 

compost that Mary Hansen sent in to Jim Duffy is really similar to that which George 

used on his garden many weeks earlier. 

trash--?-->compost 

Second, it is not known whether the metals in the compost moved into the soil solution. 

This compost is generally immature- described, as chopped up spit wads. It is unknown 

whether the compost has decomposed and released metals. 

trash--?-->compost--?-->soil solution 

Even if the soil solution contains heavy metals, we don’t know if they will enter the plant. 

trash--?-->compost--?-->soil solution--?-->plant 

Plants also have the mechanism of partitioning and it is possible that any contaminants 

will stay in other parts which are not consumed. 

trash--?-->compost--?-->soil solution--?-->plant--?-->edible portion  
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Finally, it is unknown if the contaminants will be absorbed by humans, and if so at what 

levels, and if these levels are dangerous. 

trash--?-->compost--?-->soil solution--?-->plant--?-->edible portion--?--> human 

This is not to say that George’s produce is guaranteed safe, or to minimize the potential 

hazards of lead and other heavy metal contaminants. There are simply many unknowns is 

this case. Possible questions along this line may include: 

• is everything presented in the case that we need to know? 

• what should we know first in order to make a decision? 

• how could we (George) find out some of these things? 

• what information was provided? Where did it come from? Can we accept it? How 

can we know whether it is true? 

2. In order to have this dilemma, what is George assuming? 

George must be assuming (subconsciously perhaps) that every step of the above chain of 

events did occur, as in 

• the compost he used was made from the same materials as the compost which 

Mary Hanson sent to the soil expert. 

• the compost really is dangerously high in heavy metals (see lab reports) 

• the compost had decomposed in the soil 

• the metals from the compost entered the plants 

• any metals which did enter the plants went to the part(s) which will be consumed 

• the metals in the plants will be high enough to be dangerous to humans, or can 

accumulate to dangerous levels 
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George is also assuming that the newspaper is fair and accurate in presenting what 

happened. How might the second newspaper article be unfair or misleading? (for further 

news related questions, see pg. ) 

What is George feeling? Why does he feel this way? Would you feel the same if you 

were George? 

3. What would you do if you were George? 

Possible answers include: 

a. Eat the produce anyway and ignore the potential risks. There are risks in 

everything you do. Besides, there is a lot of time, energy, and money put into the 

garden. To have to buy all the produce this year would be an unexpected expense. 

Furthermore, do we really know that supermarket produce is any safer? 

b. Do not use the vegetables at all. There is no reason to put self, loved ones at risk. 

It would be difficult to enjoy eating the vegetables anyway knowing about the 

possible risk. 

c. Wait for more information—get a second opinion. The newspaper doesn’t 

necessarily give all the facts. 

d. Send in some vegetable samples to be tested. 

Please note: Options (c) and (d) imply that some produce will go to waste while 

waiting for the information or results. Remember, some produce is ready for harvest now. 

Also, option (d) involves the additional cost of testing the vegetables. 

Is there a right choice or a wrong choice? How do you feel about someone who would 

choose differently?  

 What are the benefits of the options? What would you be giving up under each option? 
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4. If George usually sold his produce at a roadside stand or to a local foodstore 

would your answer as to what to do with the produce be any different? What if 

his main source of income was from the produce? 

Options (a) through (d) are all valid when considering these questions. In this case, 

though, financial and ethical issues play a greater role in the decision. Some students may 

not want to sell potentially contaminated vegetables. Others may feel more comfortable 

selling the produce given the OK lab reports but nonetheless feel uncomfortable eating it 

themselves. 

5. What would you do next spring, knowing the risks and benefits of both 

inorganic fertilizers and compost? 

• Use inorganic fertilizer 

• Use fertilizer together with the compost (since additional inorganic fertilizer would 

counteract the compost nitrogen problem).  

• Use compost freely but only on non-edible plants because the composting idea as 

an alternative to landfill or burning is a really good idea and we should support it. 

• Make your own compost pile in the back yard (like Mary Hansen). 

There is some information about fertilizers in the background information section. 

Otherwise this could be a research topic for a student or group of students.  

6. What is Jim Duffy actually claiming? Do you agree with Jim Duffy’s conclusion 

that the compost is not acceptable for use on edible vegetables? 

7. How do you feel about the suitability of PCA rules that compost must be tested 

four times per year? Considering garbage variation is this enough? 
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In interpreting the table of metal values, what do these numbers really mean? If the 

maximum allowable value was 1.0, is .97 OK and 1.2 dangerous? Where do these levels 

come from (see background notes)? Who decides what’s safe and how (see background 

notes)? 

 

Other Possible Discussion Questions 

• An option for George might be to sue someone (the Bradford facility, Mary 

Hansen). Maybe this was even mentioned as an option by one of your students. 

Why is this an impractical solution? What kind of advise and advise-givers can be 

sued? An individual who claims to be a nutrition expert and advises clients about 

an unhealthy diet or the author of a nutrition book which advocates a similarly 

unhealthy fad diet? What do law suits accomplish? Are there problems created by 

such legal action? 

• If George’s vegetables were contaminated by heavy metals, what effects might 

they have on his family if they ate them? 

  Some information about heavy metals is provided pg Students could lookup 

information on specific contaminants. It should be determined that this compost 

will not contribute the majority of heavy metals to the diet. Also, the role overall 

diet and health plays in the absorption and toxicity of heavy metals can be 

discussed. 

• What are the goals of the Bradford facility? George? Jim Duffy? Mary Hanson? 

• How would you feel/what would you do if you were Mary Hanson? her 

supervisor? A Bradford representative? 
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This case can also be used to discuss the definition and purpose of news. 

Possible questions include: 

• what kind of stories make the news- or don’t make the news? 

• why do people listen to, watch, or read the news? 

• what is the purpose of headlines? what was the purpose of the headline “Use of 

Compost Has Soil Expert Worried”? 

• are all the facts in this story relevant? complete? important? 

• is there anything left unanswered? Does it tell you what you need to know to make 

a decision? 

• are all sides represented? 

Activities might include: 

• you are the newswriter who covered the story. Someone called and told you that 

George was selling produce that was grown in that “heavy metal compost” you 

reported on. What should you do? Write the news story. 

• what might happen if this were “leaked” to a sensationalist TV show? e.g. a story 

like “Bradford Poisoning Your Children” You are the host of this show- how do 

you report this on the air to keep your ratings up? Discuss the effects that such a 

show would have on both George, and the composting industry. 

 Create a similar show and have Jim Duffy being interviewed. 

Possibilities for discussion/role playing 

• George is discussing the dilemma with his spouse or child(ren). They attempt to 

convince George one way or another with his decision. 
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• George is selling his produce. There is a customer who wants “organic” vegetables 

and has not seen the article in the paper. He is discussing the obvious advantages 

of “chemical free” produce. How does George respond? Does he say these 

veggies are organic? (he did put some inorganic nitrogen fertilizer on his garden 

when the plants did not grow well). What all does organic gardening involve? 

• George is selling his produce. There is a customer who has read the - paper and 

asks George if he’s one of them who used this contaminated compost. How does 

George respond? 

Sample Lesson Plans 

 

Background Information 

Heavy Metals 

Toxic metals are those which produce severe medical symptoms at very low levels and 

have no known benefits in the body. All metals are probably toxic if ingested in high 

amounts. Heavy metals are a group of toxic metals which have a high atomic weight, 

have a strong attraction for body tissues, and are only slowly eliminated from the body. 

The most common heavy metals in foods are mercury, cadmium, and lead. 

Heavy metals in soil can contribute to metal contamination in foods. Whereas many 

metals are naturally occurring in soil, much of the soil contamination comes from debris 

of mining and industrial activities, the dust and smoke of fossil fuel combustion, and 

other pollution. 

Metals can also enter foods through contaminated sewage sludge, agricultural 

chemicals and fertilizers, contaminated water (again, pollution), and during processing. 
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Lead affects the nervous system, kidney, bone, and blood cells. About 10% of the lead in 

foods is absorbed into the body. Lead absorption in children, however, is greater (25-

53%). Lead is more of a danger to children because of this increased absorption, and the 

fact that much of their nervous system is still developing. Mercury, found most often in 

fish, also affects the nervous system. Cadmium can cause serious, irreversible damage to 

the kidney and liver. Cigarette smoking contributes more cadmium to the body than foods 

do. 

An adequate diet and optimal health can help to protect against the toxicity of food 

contaminants and other environmental pollutants. For example, a diet low in calcium, 

iron, or zinc permits greater amounts of lead to be absorbed. Absorption of heavy metals 

is also greatest when the stomach is empty. Eating a variety of foods is also important to 

minimize the risk of contaminants. 

The “safe” levels intake of heavy metals have been established by doing animal 

studies. Usually these animals are fed a standard lab diet which is very nutritious, and the 

only thing that is varied is the exposure to the contaminant. Healthy well-fed animals are 

likely to have greater resistance to toxicity than if they were sick or malnourished. Yet 

the results are applied to people who may not always be healthy and well-fed. This 

principle is taken into account in the “margin-of -safety” allowances made in setting 

limits. 

Fertilizers 

If George is uncomfortable using compost on his vegetable garden, should he use 

inorganic fertilizers instead? These fertilizers have some risks as well.  
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Nitrogen and phosphorus in the form of the chemicals nitrates and phosphates help 

plants grow. However, if they accumulate in ponds and lakes, as a result of fertilizer run-

off or leaching, the algae use them as a source of food and multiply rapidly. When the 

algae die, they fall to the bottom of the lake and are decomposed by bacteria which take 

oxygen from the water. The bacteria multiply and use up so much oxygen feeding on the 

algae that there is soon not enough oxygen left for fish, insects, etc. and the pond or lake 

becomes lifeless. Another risk is that the nitrates leach or run into ditches and end up in 

drinking water. Bacteria which exist naturally in the intestine convert these nitrates to 

nitrites which can be dangerous in large amounts. Nitrites can prevent the blood from 

taking up enough oxygen, and are suspected of being a cancer-causing agent. 
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APPENDIX C 

AnPl 30l0: Environment and World Food Production course syllabus. 

 

AnPl 30l0 

ENVIRONMENT AND WORLD FOOD PRODUCTION 

Winter 1993 

Introduction 

The future of humankind depends on the earth’s capacity to produce sufficient food, 

feed and fiber. Rising population and declining natural resources cause some to question 

whether contemporary agricultural systems can continue to sustain our planet. 

Understanding ways in which the environment forms and constrains agroecosystems in 

the production of food, feed and fiber, as well as ways these systems impact the 

environment is important for any citizen. This course provides students with an 

introductory knowledge of major agricultural systems of the world and their ecology as 

well as with the opportunity to engage contemporary environmental dilemmas involving 

agriculture. 

Course description 

Introduction to agricultural systems of the world and their relation to the 

environment; ecology of plant/animal domestication; agroecosystem form and function in 

relation to environment; biodiversity within agroecosystems; macro- and 

microenvironmental influences on agricultural plants and animals; interdependence of 
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natural resources and agricultural systems; agriculture and contemporary environmental 

dilemmas. 

Objectives 

Upon completion of this course students will: 

1. Understand how plants and animals change as a consequence of domestication. 

2. Understand the process of agricultural system development in relation to 

environmental and cultural factors. 

3. Be familiar with major agricultural systems of the world and their ecological 

characteristics. 

4. Be able to define biodiversity within the context of agroecosystems. 

5. Be able to describe how macro- and microenvironmental factors influence agricultural 

plants and animals, as well as the form and management of agroecosystems. 

6. Be able to describe options for resolving contemporary environmental and natural 

resource dilemmas involving agroecosystems. 

Course outline 

Unit 1 Agriculture, Food and Environment: an Overview 

Unit 2 Ecology of Domestication/Agricultural System Development 

Unit 3 Agroecosystems of the World 

Unit 4 Interrelationships of Agricultural Plants and Animals with the Microenvironment 

Unit 5 Interrelationships of Agroecosystems with the Macroenvironment 

Unit 6 Biodiversity and Agroecosystems 

Unit 7 Agroecosystems and Natural Resources 

Evaluation 
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Two mid-term exams and final = 350 points (no make-up exams given) 

Decision case response analyses (6) = 300 points 

Interact assignments = 100 

Total = 750 points 

Grade standards: 

A = 92%+ of total points 

B = 84-91% 

C = 70-83% 

D = 60-69% 

F= < 60% 

S = > 69% 

Instructor: Dr. Steve Simmons 

 204 Borlaug Hall 

 St. Paul Campus 

 625-3763 

 

 



102  Duin, Simmons, and Lammers 

 

TENTATIVE SCHEDULE (*) denotes readings on 2-hr reserve 

January 5  Orientation to course 

  Unit 1 lecture: Agriculture, Food and Environment 

   Readings • (*) Crossan, 1992, Sustainable Agriculture 

• (*) Reganold et at, 1990, Sustainable Agriculture 

• Rhodes, 1991, World’s Food Supply at Risk 

  Assignment: Environmental impacts of food 

      

7  Unit 1 lecture: Agriculture, Food and Environment 

  Interact: Environmental impacts of food 

      

12  Unit 2 lecture: Ecology of Domestication 

   Readings • (*) Cox/Atkins, 1979, (Chapts 2,3,4) 

     Ecosystem Concept 

Evolution of Agricultural Systems 

Ecology of Domestication 

    • (*) Goodman, 1988, Evolution of Maize 

• Maloney, 1991, Origin of Rice 

• Smith, 1989, Origins of Agriculture in E. North 

America 

• (*) Tivy, 1990, The Agroecosystem (Chapt 1) 

  Unit 2 guest lecture: The Domestication of Wild Rice 

   (Dr. Erv Oelke )  

   Reading • (*) Oelke, 1991, Wild Rice 
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14  Unit 2 guest lecture: The Domestication of Animals 

   (Dr. Mike White)  

   Readings • (*) Cox/Atkins, 1979, Ecology of Domestication 

(Chapt 4) 

• (*) Tivy, 1990, Chapt 7 Domestic Livestock 

  Video: Wolf in the Fold  

  Assignment: Polecat Bench decision case 

   Reading • (*) Chechile, 1991, Intro to Environmental Decision 

Making 

  Assignment: The Mystery of Chaco Canyon 

      

19  Unit 2 lecture: Agricultural System Development 

   Readings • (*) Jackson, 1990, Agriculture with Nature as 

Analogy 

• (*) Scarisbrick, 1989, Rapeseed 

• (*) Wagoner, 1990, Perennial Grains 

  Interact: The Mystery of Chaco Canyon 

   Reading • Lekson, 1988, Chaco Canyon Community 

      

21  Discussion: Polecat Bench case 

  Unit 3 lecture: Agroecosystems of the World 
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   Readings • (*) Cox/Atkins, 1979, Chapt 5 Subsistence 

Agriculture 

• (*) Kirkby, 1990, Ecology of Traditional 

Agroecosystems 

• (*) Marten, 1990, Agriculture in S.E. Asia 

  Assignment: Agricultural landscapes-out of the ordinary 

      

26  Unit 3 lecture: Agroecosystems of the World 

   Readings • Buttel, 1989, Soc. Relations and Growth of Modern 

Agric. 

• Geisler, 1991, Impact of Dairy Restructuring 

  Interact: Agricultural landscapes-out of the ordinary 

   Reading • Gaskell, 1991, Agricultural change and 

environmentally sensitive areas 

      

28  Exam 1   

  Assignment: Agriculture and Global Climate Change 

   Readings • CAST, 1992, Preparing U.S. Agric. for Global 

Climate Change 

• Maunder, 1989, Climate Var. and Agric. Prod. in 

Temperate Regions 

• Parry, 1990, Climate Change and its Implications for 

Agriculture 

  Assignment: Gustavson Farm decision case 
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February 2  Unit 4 lecture: Agric. Plant-Microenvironment Interrelationships 

   Readings • Cox/Atkins, 1979, Chapt. 15, The Nature of Agric. 

Pest 

Problems 

• Gould, 1991, Evolutionary Potential of Crop Pests 

• Hall, 1989, Physiological Ecology of Crops in 

Relation to Light, Water and Temperature 

  Discussion: Gustavson Farm case 

  Assignment: Heavy Metal Veggies decision case 

  Section #1 only: Overview of mentoring project 

   (guest resources: Dr. Ann Duin and Liz Lammers) 

      

4  Unit 4 guest lecture: Agric. Animal-Microenvironment Interrelationships 

(Dr. Mike White) 

   Reading • Robertshaw, 1981, Environmental Physiology of 

Animal Production 

  Discussion: Heavy Metal Veggies case 

  Section #1 only: Coordination of mentoring project 

      

February 9  Unit 5 lecture: Interrelationships of Agroecosystems and the Macro-

environment 

   Reading • Rice/Vandermeer, 1989, Climate and the Geography 

of Agriculture 

  Interact: Agriculture and global climate change 
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11  Unit 6 lecture: Biodiversity and Agroecosystems 

   Reading • Myers, 1989, Loss of Biological Diversity and its 

Potential Impact on Agriculture and Food Production 

• Pimentel et al. 1989, Benefits and Risks of Genetic 

Engineering in Agriculture 

• Prescott-Allen, 1990, How many plants feed the 

world? 

  Assignment: Jari decision case 

   Reading • Cook, 1990, Global effects of Tropical Deforestation 

• Repetto, 1990, Deforestation of the Tropics 

      

18  Unit 6 guest lecture: Genetic diversity in soybean (Dr. Jim Ort) 

  Video: Seeds for Tomorrow 

  Assignment: The Trees of Sogolonbougou decision case 

      

23  Unit 6 lecture: Biodiversity and Agroecosystems 

   Reading • Oldfield/Alcom, 1987, Conservation of Traditional 

Agroecosystems 

• Nair, 1990, Agroforestry: An Approach to 

Sustainable Land Use in the Tropics (Chapt 14) 

  Discussion: Jari case 

  Assignment: Kangaroos, Suckers, Grass and Water: Conflicting Values 

      

25  Discussion: The Trees of Sogolonbougou case 

   (guest resource: Georgia McPeak) 
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  Interact: Kangaroos, Suckers, Grass and Water: Conflicting Values 

  Section #1 only: Coordination of mentoring project  

      

March 2  Assignment: Selenium and the San Joaquin Valley decision case 

   Reading • Ellis, 1991, Harvest of Change 

  Exam 2 

      

4  Unit 7 lecture: Agricultural Systems and Natural Resources 

   Reading • Buringh, 1989, Availability of Agricultural Land for 

Crop and Livestock Production 

• Hillel, 1991, (Chapts 11, 19, 20) 

     Silt and Salt in Mesopotamia 

The Promise and Peril of Irrigation 

Accelerating Erosion 

  Interact: Water and agriculture 

   Reading • Carrier, 1991, The Colorado: A River Drained Dry 

      

9  Unit 7 lecture: Agricultural Systems and Natural Resources 

  Discussion: Selenium and the San Joaquin Valley 

  Assignment: Agricultura1 systems and the soil 

      

11  Unit 7 lecture: Agricultural Systems and Natural Resources 

  Interact: Agricultural systems and the soil 

   (guest resource: Dr. Deborah Allan) 

  Course evaluation 
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  Section #1 only: Mentoring project evaluation 

Final exam:  Section 1: 1600-1800 Thursday, June 10 

Section 2: 1600-1800 Friday, June 11 
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APPENDIX D 

AnPl 3010 interact assignments. 

AnPl3010 

Interact Discussion Assignment 1 

Environmental Impacts of Food 

A surprising number of people have a very limited understanding of the origins of our 

common foods. It is probably true that most of us have little idea of where the 

agriculturally-derived foods that we eat come from or the journey they have taken from 

the producer to the supermarket. Although this course will concentrate on the “impacts” 

of agricultural producers on the environment, it is important for us to recognize that food 

impacts the environment throughout the “food chain” from producer to consumer. 

Examples of impacts are natural resource use and depletion, pollution of land, air and 

water, waste generation, energy consumption, etc. 

In this exercise you will work in a team of 4-5 students for the purpose of preparing a 

short “I-Team” report on the environmental impact of food. Your group will be given 

time during this class to select a food of your choice and to plan a strategy for researching 

that food with respect to how it impacts the environment from production through 

consumption (e.g. production, processing, marketing, consumption). There are no limits 

to the resources you can use (e.g. encyclopedias, books, periodicals, personal 

communication with university or industry experts, etc). Your group may assign different 

aspects of the project research to various team members to sub-divide the effort You will 

also need to rough out an outline that can serve as the basis for a presentation of your 
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group’s research findings to other members of your class at the next session. You will be 

given 20 minutes at the beginning of the next class period to finalize your outline and 

your presentation. Each group will then be given 10 minutes to present an overview of 

their findings to the other students in the class. A typed copy of your group presentation 

outline is due at the following class period on January 12. 

Some examples of foods that might be researched are: 

Bread  cheese  broccoli  canning peas  sweet corn  steak  poultry 

cabbage  rice  beer  grapes  potatoes   applesauce 

Evaluation: 

Both the oral and written portions of this assignment will be evaluated (50 points 

total). Sixty percent will be assigned to the written product and 40 percent to the oral. 

Criteria for evaluation of the oral portion will be organization, thoroughness, technical 

correctness, and presentation effectiveness (e.g. did it provoke interest and response from 

the class). The written component will be evaluated for organization, completeness, 

technical validity and neatness. 
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AnPI3010 

Interact Discussion Assignment 2 

The Mystery of Chaco Canyon 

Chaco Canyon in Northwestern New Mexico seems an unlikely place for a 

flourishing agricultural society to have developed in prehistoric times. It is high elevation 

desert region with long winters, short growing seasons and marginal rainfall. A group of 

people living in this region during the first millennium A.D. became distinctive and 

archaeologists have named them Anasazi. Over the period this culture grew to become 

one of the most highly developed of all prehistoric North American people groups and 

has left behind some of the most impressive masonry ruins in the world. 

The Anasazi at Chaco Canyon developed new masonry techniques that permitted 

them to construct walls more than four stories high, some of which are still standing 

today. Some of their settlements show evidence of having been planned from the 

beginning rather than piecemeal over time. It is postulated that Chaco Canyon became an 

important political, economic and perhaps religious center for the entire San Juan Basin. 

Some archaeologists estimate that as many as 5000 people lived in and around Chaco 

Canyon during the height of its cultural development. 

Human occupation of the Chaco Basin occurred as early as 7000 years ago. 

Cultivated plants appear to have been introduced to the area about 1000 B.C. and 

horticulture became a more permanent feature of subsistence for the people by at least 

500 A.D. Though gathering of wild plants and hunting always remained important in the 

society, domesticated food crop production became a prominent feature and persisted 
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until about 1200 A.D. after which the Basin was mysteriously abandoned. The period 

recognized for highest cultural advancement at Chaco Canyon, judged by architectural 

achievements, was from about 1020 to 1120 A.D. (see description of Chaco culture and 

architecture provided by Lekson, page 99 in the course packet). It is this portion of the 

Chaco story on which we will center our attention in this discussion. 

R. Gwinn Vivian of the University of Arizona has been one of the more prolific 

researchers studying the Anasazi at Chaco Canyon. Attached is an excerpt from his book 

entitled The Chacoan Prehistory of the San Juan Basin (Academic Press, 1990). It 

describes in detail the food production systems used by the Anasazi at Chaco and nearby 

areas during the “classic” period. Also attached is another section of the book that 

describes Dr. Vivian’s assessment of the climatic and agricultural implications for the 

mysterious decline of the Chacoan system between about 1120 and 1220 A.D. 

Assignment 

You are to read the article by Lekson and the book excerpt by Vivian in order to 

develop background understanding of the culture and agriculture of the Chacoan Anasazi. 

Then answer the following questions to be turned in at class on January 19 (25 points). 

These will be evaluated for thoroughness and insight. 

1. Briefly describe the crops and cropping systems employed during the “classic” period 

at Chaco Canyon. 

2. What environmental and physiographic features at Chaco Canyon made it possible for 

agriculture to be practiced there? 

3. What environmental and physiographic features constrained the practice of agriculture 

at Chaco? 
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4. In what ways might environment and agriculture have played a role in the decline of 

the Chaco Canyon culture in the 12th and 13th centuries? 

5. What lessons do you think might be transferred from the Anasazi Chaco Canyon 

example to the development of sustainable food production systems in the world today? 
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AnPl 3010 

Interact Discussion Assignment 3 

Agricultural Landscapes--Out of the Ordinary 

Studies of ecology usually center on the physical and biological processes that 

determine the function of natural ecosystems. Agricultural and urban landscapes are 

unique among ecological systems to the extent that they are defined not only by physical 

and biological processes but by social, political and economic factors as well. Thus, 

although agricultural landscapes are simpler with respect to biological diversity, they are 

also more complex than natural ecosystems if one considers the social-political-economic 

dimensions. 

One of the interesting aspect of agricultural ecology is that humans in large measure 

define the landscape. People go to great expense and effort to alter the landscape in order 

to suit it for agricultural and personal purposes. In addition, people “respond” to 

agriculturally landscapes in an aesthetic sense. Some people find traveling through 

agricultural areas of Kansas, Nebraska or the Dakotas uninteresting or boring. Some 

people find dairy production areas of the Upper Midwest or Northeastern U.S. to be 

aesthetically attractive. Dr. Joan Nassauer of the Department of Landscape Architecture 

has conducted considerable research to try to understand how people respond to 

agricultural landscapes and why find one landscape appealing and another unattractive. In 

this Interact Discussion we will explore factors that define agricultural landscapes in the 

Upper Midwest the ways that people view and value them. 

Assignment 
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Before coming to class you are to spend some time thinking about an Upper Midwest 

agricultural landscape that you have known. Perhaps it is a landscape that you have 

passed in your travels, the landscape of a farm in your family, or even a photograph of a 

landscape that you have taken or seen in a magazine. You are to prepare a brief 

description of that landscape (no more than 1 page typed) that addresses the following: 

• details key descriptive physical and agricultural features of the landscape. 

• if you find the landscape appealing you should indicate what it is that you find 

attractive about it. 

• if you find the landscape relatively unattractive you should indicate what you find 

unappealing about it 

• describe how physical or social factors (e.g. soils, topography, native vegetation, 

ethnic background, community influences) determines, defines or constrains the 

agricultural landscape that has been established there. 

The assignment will be handed in at class on Tuesday, January 26. (15 points) 
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AnPl 3010 

Interact Discussion Assignment 4 

Agriculture and Global Climate Change 

Perhaps no environmental topic is receiving greater media attention at the present 

time than global warning. Perhaps this is because the variable weather patterns we have 

experienced within the past few years have fueled considerable speculation about the 

reality of the phenomenon. Clearly, predicting weather is a highly tentative enterprise, yet 

there are certain facts that at uncontested such as the reality of the consistent rise in 

atmospheric greenhouse gas concentrations over recent decades. 

In class next Thursday, February 11, we will consider the topic of global climate 

change and its potential impact on the form and function of agroecosystems. You are to 

read the papers listed in the class syllabus by CAST (1992), Maunder (1990) and Parry 

(1990). During the class we will be discussing the basis for concern about global climate 

change as it is influenced by and affects agriculture. 

Before coming to class next Thursday prepare a brief response to each of the following 

questions. These will be turned in after the discussion (15 points). 

1. What is the most compelling evidence that you can cite from the readings that global 

warning is likely to occur over the next century? 

2. To what extent is agriculture contributing to the increase in greenhouse gas 

concentrations in the atmosphere. 

3. In your judgment and on the basis of your reading, what would be the most significant 

consequence of global warming on agricultural ecosystems? 
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AnPl 3010 

Interact Discussion Assignment 5 

Tropical Deforestation and the Jari Project 

Background on tropical deforestation 

One of the high profile environmental issues of our day is the disappearance of the 

tropical forests. One of the largest tropical forest ecosystems in the world is within the 

Amazon Basin of South America. The nation of Brazil contains 60 percent of this forest, 

a total of 3.3 million square kilometers. 

The Amazon represents an immense potential economic resource to the nation of 

Brazil. It has been estimated that widescale deforestation and development could increase 

the scope of Brazilian agriculture by 60-80 percent. Minerals in the Basin are estimated 

to be worth $1.6 trillion and timber sales could generate $1.7 trillion. Thus, beginning in 

the 1960’s the Brazilian government undertook projects and enacted legislation that 

favored development of the Amazon. This has included building roads into remote areas, 

establishment of tax breaks and subsidies for those who cleared forests, and extending 

cheap credit to underwrite land clearing projects. These actions were quite successful in 

stimulating deforestation and development. During the peak years between 1983 and 

1987, much of the deforestation activity was fostered by people creating “subsidy farms” 

in the wilderness. From 1985 to 1989 it is estimated that 20,000 square kilometers per 

year was deforested in Brazil, an area equivalent to half the size of Switzerland. Since 

1989 deforestation has declined to about 13,000 square kilometers per year in association 

with overall economic decline in the country. However, some predict that deforestation 
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activity will increase again once economic conditions improve unless substantial changes 

are made in government regulations and incentives.  

Optimistic projections, based on assumptions of restricted growth, still suggest that 

nearly 9 percent of the Brazilian tropical forests will be gone by the year 2000, and that 

38 percent will be cleared within the next 100 years. More pessimistic projections 

indicate a loss of 11 percent by the year 2000 and 67 percent by the year 2090. 

There are several reasons for widespread deforestation of the Amazon. Population 

pressures in coastal and mountainous regions have caused countries to adopt 

“transmigration” policies to relocate landless peasants and jobless urban poor into 

sparsely settle areas. Also the raw materials produced in the Amazon such as minerals, 

forest products, and agricultural products produced on deforested lands offer an attractive 

short-term means to reduce foreign debt. There is also a strong sentiment in some nations 

that the Amazon represents their “new frontier” over which they have the right to 

exercise dominion. After all, many developed nations such as the United States trace their 

historical development to widespread exploitation of forest resources within their 

borders. Amazonian nations ask why they should be denied such opportunities to utilize 

their resources. 

Environmentally, the clearing of tropical forests has several consequences. Many 

forests are only partially logged during clearing with much of the vegetative biomass 

consumed by burning. For example, it has been estimated for Ghana that only 15 percent 

of its tropical forest timber was harvested before the forests were burned. This represents 

not only a substantial loss of potential commercial timber income to the nation (estimated 

at $2.5 billion annually), but the carbon dioxide released by the burning of tropical forests 
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contributes to the buildup of greenhouse gases in the atmosphere. It has been estimated 

that such forest clearing activities worldwide may account for 15 to 30 percent of annual 

global carbon dioxide emissions. 

It has been estimated that about half of the world’s species inhabit tropical forests 

worldwide. Many of these will not be able to exist if these ecosystems are destroyed. The 

Amazon forests have drawn special attention because they are one of the most 

biologically diverse ecosystems in the world. Many of the species in these systems may 

offer economic or health benefits as potential sources of foods or pharmaceuticals. From 

an ethical viewpoint it can also be argued that humans have an obligation to assure that 

tropical forest species are preserved regardless of whether they ultimately prove to be 

useful. 

Tropical forest soils have a reputation for being difficult to manage when cleared of 

their native vegetation. Many of the soils in the Amazon Basin are highly weathered, 

inherently low fertility oxisols and ultisols. Once exposed by clearing, such soils can be 

rapidly eroded by intense tropical rains. Increased sediment loads in streams and rivers 

can damage fisheries. Widespread removal of forests may also reduce moisture recycling 

to the atmosphere and possibly affect rainfall adversely. 

Background on the Jari Project  

The Jari Project is a 1.6 million hectare estate in the State of Para in the northeast portion 

of the Brazilian Amazon. Originally established by North American shipping magnate 

Daniel K. Ludwig on land straddling the Jari River (a tributary of the lower Amazon) the 

project has been principally involved with silviculture, pulp manufacture, irrigated rice 

production, kaolin mining (a fine clay used for making porcelain and as a filler), livestock 
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production and logging. In the first years after its establishment, the Jari Project was often 

suggested as a potential model for development throughout the Amazon Basin. Since 

those early days experiences have revealed a number of economic, technical and 

environmental problems associated with the Project. In 1982 the financially-strapped 

Ludwig sold controlling interest in the Project to a consortium of Brazilian firms for $280 

million, much below the estimated $1 billion that he had invested in the Project over 

years. 

Since this change in ownership a number of modifications have been made in the 

operations of the Project. Among these has been the diminishing of area and rotation time 

for production of Gmelina plantations in favor of other species that are not susceptible to 

the Ceratocystis fungus that has plagued tree production since the late 1970’s (see 

attached article by Fearnside). The use of heavy machinery to clear native forests during 

plantation establishment at Jari in earlier years increased soil compaction and erosion 

while reducing infiltration. This contributed to diminished growth of the plantations. 

Depletion of ecosystem nutrients in the process of deforestation (see Russell article) also 

resulted in disappointing silviculture production levels. The company changed its policy 

in the mid-1970’s to one of restricted use of heavy machinery when felling native forests. 

The irrigated rice production enterprise in floodplain areas of the Project also 

experienced agronomic and economic setbacks. Production problems such as iron 

toxicity, insect attacks, nematodes, diseases and weeds all were encountered to varying 

degrees. In addition to such agronomic issues, the success of the rice production 

operations depended heavily on political and economic decisions such as export 

restrictions and price controls that were beyond the control of the company. For much of 
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the time that rice was produced at Jari the crop was required to be sold on the Brazilian 

market at controlled prices well below those on international commodity exchanges. 

Accordingly, the Jari Project has ceased producing rice in recent years. 

Jari’s livestock herds include both a small number of bovine cattle produced on 

upland areas and a large number of water buffalo produced in the floodplains. The estate 

has plans to increase its present herd of water buffalo to 25,000 head grazed on 75,000 ha 

of native wetland, which is virtually all of Jari’s flooded grassland area. Jari currently has 

11,000 head of buffalo, the largest herd in Brazil.  

The Jari water buffalo production system has potential ecological advantages since 

upland areas do not need to be deforested for new pasture. The buffalo currently graze on 

native vegetation in the floodplain and produce high nutritive value milk/cheese and low-

cholesterol meat for consumption by Project personnel. The buffalo also serve as a means 

of transportation in wetland areas where horses are not well adapted. 

In recent years Jari has invested in the construction of earthen islands called 

”Aterros” to replace the traditional wooden platform “marombas” that are used for 

confining buffalo during the flood season. The buffalo use the aterros as a dry place at 

nights during the flood season and as a place for supplemental feeding of young stock 

and for administering medications. The herdsmen and their families also live in dwellings 

on the aterros. The herdsmen in canoes take the cattle each day into the surrounding 

wetlands following a rotational grazing approach. The older cattle tend to graze on higher 

areas in the wetland during the flood season. 

The island aterros also include an aquaculture operation that utilizes buffalo 

excrement to “fertilize” a pond near the center of the aterros where aquatic plants are 
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produced to feed two species of “forage fish.” These fish, in turn, serve as food for a third 

fish (pirarucu), which has commercial/food value. After 15 months of production, 

pirarucu fish have been known to weigh 17 kg and be over 1 meter in length. The 

construction of the aterros, while more expensive than marombas, has an indefinite 

longevity and uses less wood. 

During the dry season, after the floods have abated, the land dries and the buffalo 

graze throughout the wetland at will. Only females with calves stay close to the aterros. 

Grazing is not controlled very much during the dry season. Each year the floodplain 

pastures are “fertilized” by the floods. Herdsmen report that fish numbers in the flooded 

fields increase due to the channels created by buffalo paths and increased oxygen levels 

in water in the interior of the field. 

Assignment 

You are to read the articles by Repetto (on reserve), Russell (attached), and Fearnside 

(attached). Then complete the following questions in preparation for our discussion next 

week. You will turn in the answers to these questions prior to the discussion (25 points).  

1. Should nations with appreciable holdings of tropical forests be required to restrict their 

development? Why or why not? 

2. From the readings, how has agriculture contributed to the destruction of tropical forests 

in some areas. 

3. To what extent would you judge the Jari Project to be a sustainable enterprise? Provide 

rationale for your response to this question. 

4. Critique the water buffalo production scheme outlined above and in the article by 

Fearnside. To what extent do you think it is sustainable?  
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5. What environmental advantages, if any, do you think this floodplain (wetland) 

approach to livestock production has over the long term compared to traditional cattle 

production in upland areas of the Amazon Basin? 
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APPENDIX E 

Concept map information and three examples. 

AnPl 3010 

Concept Mapping 

A proven technique for defining relationships among factors is what is known as a 

“concept mapping.” A concept map is a schematic representation of a situation or idea 

that is intended to assist the map developer to better understand that situation or idea. 

Concept maps have been used at all levels of education from elementary students through 

adults. Concept maps are often hierarchical in that more general information is usually 

shown at the top of the map progressing to more specific information at the bottom. 

However it is important to note that concept maps are individual expressions and thus 

there are few conventions to follow. The important thing is that the map be meaningful to 

you, its creator, and assist you to better understand the case and its associated issues. 

In AnPl 3010 you will engage a total of six decision cases. Some of these are 

relatively complex and will require some effort on your part to understand the players, 

the issues, the decision options and constraints, and their interrelationships. As a way to 

assist you in first engaging and understanding the decision case you are asked to create a 

“free hand” concept map that describes for you the essence of the case dilemma and its 

associated issues. This map will not be graded but you will submit your concept map 

along with your decision response analysis for that case. A concept map will be required 

for the Heavy Metal Veggies and Trees of Sogolonbougou cases even though most of you 

will not submit a decision response analysis for those cases but rather participate in the 

mentoring project. I anticipate that the concept maps will help me and Dr. Duin’s group 
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better understand how you approached the case and to evaluate the different perceptions 

of the case and its issues within the class. 

Assignment 

As you read and “digest” the decision case and its exhibits you are to construct a 

concept map that depicts for you the principal persons, issues, constraints and decision 

options leading to a decision. The level of detail included in your map is left to you but it 

should be sufficiently detailed that someone other than yourself will be able to 

understand how your analyzed the case as your initially engaged it. The map can be hand-

written but should be legible. 
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APPENDIX F 

Questionnaires one through five. 
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11. How much do you enjoy solving complex problems? 

 ___Not at all ___Very little ___Some ___A lot 

12. How much time do you think you and your student will spend: 

 (Check one choice in each case.) 

 

13. What experiences have you had that you think help you work with the decision cases? 

 

Depending on your schedules, you will be discussing these decision cases with a student 

via different systems. For example, you may exchange written messages with your 

student via fax, computer (text only), or multimedia (audio, video, and text). 

 

14. How do you think these systems will help-you and your student-discuss the cases? 

 (Check one choice in each case.) 
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15. Do you think face-to-face meetings with your student would be more helpful than 

meetings via: 

 

 fax  __ Yes __ No  Why? 

 computer  __ Yes  __ No  Why? 

 multimedia  __ Yes  __ No  Why? 

Mentor Questionnaire #3 -Winter ‘93 

1. Name? 

2. How do you feel about your discussion of this case with a student via computers? 

  ___ Strongly dislike  ___ Dislike  ___ Like ___ Strongly like 

3. How useful do you think your discussion was: 

 for yourself?  __Not at all  __Occasionally  __Somewhat  __Very 

 for the student you mentored?  __Not at all  __Occasionally  __Somewhat  __Very 

4. During this mentoring session, how much time did you and your student spend: 

 (Check one choice in each case.) 
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5. After completing your first mentoring session, what are your feelings regarding this 

project? 

 ___ Strongly dislike ___ Dislike ___ Like ___Strongly like 

Additional comments: 
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Mentor Questionnaire #4 -Winter ‘93 

1. Name? 

2. How do you feel about your discussion of this case with a student via computer? 

  ___ Strongly dislike  ___ Dislike  ___ Like ___ Strongly like 

3. How useful do you think your discussion was: 

 for yourself?  __Not at all  __Somewhat  __Very  __Extremely 

 for the student you mentored?  __Not at all  __Occasionally  __Very  __Extremely 

4. During this mentoring session, how much time did you and your student spend: 

 (Check one choice in each case.) 

 

5. Do you think face-to-face meetings with your student(s) would have been more helpful 

than meeting via this multimedia computer system? 

 ___ Yes  ___ No  Why? 

 

6. After completing your second mentoring session, what are your feelings regarding this 

project? 
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 ___ Strongly dislike  ___ Dislike  ___ Like  ___ Strongly like 

 

Additional comments: 
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