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Section 1. Introduction


A common complaint about "reform" courses is that they are successful because of their small class sizes
.  This article will discuss issues arising from a significant enrollment increase in an innovative performance-based applied calculus course to continue its early successes.


SCI 313 Environmental Math Modeling has been taught for three years at Portland State University (PSU) beginning the Fall 1999 quarter.  This junior level introductory calculus class was designed to engage “non-math” and “non-science” major students in the use of appropriate mathematical tools to understand current environmental issues.


The Fall 2001 quarter brought new problems for the course.  Enrollment for the first two years was between 8 and 12 students.  The enrollment in Fall 2001 was an unexpected 24 students.  We had ordered only 20 books – that turned out to be the easiest of several problems to solve.  The doubling in size made the format of the class impossible to effectively manage on several levels.  Indications are that the course will have high enrollment next year as well.  We will use this paper as an opportunity to rethink the course design in light of larger class sizes.  In particular, we will apply analysis of student journals and results of end-of-course surveys to identify strengths and weaknesses of the course components and outline strategies to solve problems arising from a larger class size while maintaining the positive aspects of the course.

Section 2. Course Description


One of the innovative features of Portland State University’s renowned University Studies Program (Portland State University, 2001) is the opportunity to experiment with new curricula and pedagogies in what were traditionally unchangeable service courses.  The Science in the Liberal Arts (SLA) cluster of courses investigates new ways to teach science and mathematics.  One such course is a reformulation of  “applied calculus”, offered jointly by the Mathematics Department and the Center for Science Education at PSU.  Applied calculus is typically a terminal course covering both differential and integral calculus in one semester or one quarter to a large number of uninterested students majoring in “non-science” disciplines.  The course is generally reported as unsatisfactory for both students and instructors.


The Environmental Mathematical Modeling course is a 10-week course meeting 5 hours per week for 4-quarter hours of credit.  The course aims to cover both differential and integral calculus in one quarter, while also introducing environmental issues to an even broader array of students than traditional applied calculus courses.  The course syllabus is located in Appendix 1.  The book Earth Studies by Zumoff, Schaufele and Latiolais (2000) is used to introduce mathematical ideas as strategies for studying environmental issues using data that students find on the Internet.  Throughout the quarter, students work in groups collecting and analyzing data to model local and global issues.  This course uses performance-based grading, that is, students’ grades are based on how they demonstrate what they know throughout the term.  Evaluation is based on the performance-based scale and rubric outlined on the course syllabus.


At the beginning of the quarter, all students are asked to read the first chapter of the book on population growth.  They are then organized into research groups by self-described levels of mathematical skills.  They are given assignments based on their skill level.  The assignments include working through sections of the book and then researching a question using the acquired tools and data students find on the Internet.  A typical first assignment is to compare the population growth rate of a city of interest to the students to that of the surrounding counties and to make conclusions about population growth based on their analysis.


A more advanced group gives an oral report of their research first, giving the other groups a model for their subsequent reports.  When all groups have covered both the derivative and the integral, a gateway “midterm exam” is given requiring students prove mathematical skill level.  All students are required to pass the midterm at 90% after at most three attempts.  Some students have taken all three attempts to pass, but none have yet failed.  After passing the midterm, the students focus completely on their final projects.


The first two attempts to teach this course were deemed quite successful on several levels, despite the diverse mathematical background of their students.  Journals were implemented as an integral component to the course grade in the Fall 2000 course.  From that year’s experience, and the reported success of Williams and Wynne (2000) using a journal syllabus, we created our own journal syllabus for Fall 2001 (Appendix 2) that outlined the purpose for keeping journals in the course and guidelines for journal frequency, format, and grading scheme.  Part of the very first class period was spent going over this syllabus and talking about why the instructors felt journals were an important part of the course.  Throughout the quarter, especially during the first few weeks, the instructors discussed the journals with the class and provided general feedback to encourage students to reflect upon what they had learned instead of simply narrating their time in class.  The teaching assistant, Tasha, graded all of the entries every few weeks, while the instructor of record, Paul, made substantive comments.  Both provided detailed comments on the quality of the entries, and in response to particular ideas and topics when applicable.  As we wrote comments in journals and provided feedback about exactly what was expected, student writing improved and the length and content of the journals better reflected what was outlined in the syllabus.

Section 3. Methods of Analysis

Journal Analysis


Journal excerpts from 16 students were collected at the end of the quarter.  Since journals were collected and copied only at the end of the quarter, some students did not return all of their journal entries from the entire quarter and therefore journal entries and entire journals are missing from the data set.  All collected entries were first transcribed then qualitatively analyzed by categorizing excerpts according to topics useful for this investigation, such as what students said about the course and particular course components.  All personal information from the journals was removed and pages of student journals were coded with letters in order to maintain complete journals.  The week of the quarter in which the journal entries were written was also recorded.


Much of the journal excerpts were in the form of self-reports of learning, although some students were able to document what they had learned by giving examples and demonstrating models.  Journal data therefore does not provide as strong evidence of authentic student learning as if we had actually assessed student work samples in which students did calculus (for example, in homework assignments, midterm exams, final projects, etc.).  However, based on what students expressed in their journals about what they learned in the course, we are able to interpret how the students perceived their learning in the course, especially with respect to the non-traditional learning environment and teaching style.


It is important to consider how the nature of the journal assignment affected student writing.  Since journal entries were graded for content and effort, many students were probably overly and/or dishonestly positive about the course and the instructors, claiming that they really enjoyed the course or the teaching style, in an attempt to please the instructor and teaching assistant.  Anonymous information from the end-of-course surveys allowed the researchers to collect more honest suggestions from students about the course and to develop a clearer understanding about what components of the course aided student learning.

Survey Analysis


To supplement data collected from the journals, a survey was developed to gain direct feedback about the various course components.  This survey was administered on the very last day of class and required students to rate the effectiveness of various aspects of the course (Appendix 3).  Surveys from 16 students were collected.  Student ratings were tallied and written responses were qualitatively analyzed.

Section 4. Findings from Journal and Survey Analysis

Finding 1. Course Structure

Much of the frustrations experienced by students in the class seemed to result from their discomfort in the non-traditional learning environment characteristic of this course, and other courses in the Science in the Liberal Arts undergraduate curriculum.  An overwhelming number of students spent a lot of time writing in their journals about the unconventional class structure and undetermined daily student expectations.  As a student suggested below, this method of teaching caused much anxiety among many of them.

“This class seems pretty challenging the frustrating right now.  I feel like we have no guidance and it gets hard sometimes.  But in a way this is just a philosophy of teaching that I am unaware of so I guess I need to just go with it and accept it.” (Week 8, Student K)

Many students reflected on how the course structure affected their learning.  Some students suggested that scheduled lessons and discussions, and better articulation of expectations might help improve the structure of the class.

“This has been a tough class for me not in terms of too much work, but more in terms of structure…Personally, I feel very confused when I don’t know what’s due when, and what exactly is expected.” (Week 9, Student O)

“I think that the idea of solving problems through a group is a good technique and very refreshing…however, I think that if the class could all come together and learn something current in the news or just to learn something or apply what we’ve learned to current events – kind of like the article projects – but with more teacher explanation, that could summarize all the facts.  I don’t know that my idea is good, but something is missing from the class.” (Week 3, Student H)

“I do wish that at the beginning of every chapter some of the basic math concepts that would be presented in that chapter would be gone over.  Math is very hard to teach ourselves.” (Week 6, Student K)

Closer to the end of the quarter, many students felt much more comfortable with the class structure, and even appreciated it with respect to their learning the material, as expressed by student F:

“One thing I noticed is that everyone learned the material they were supposed to.” (Week 10, Student F)

In the surveys, three students mentioned “no structure” when responding to the question “What did you like least about this course?”  In response to the same question, a fourth student commented, “I always had the feeling of not knowing why we were doing what we were doing,” a fifth student mentioned “free for all attitude,” and a sixth said, “unorganization.”


There was an obvious perception by the students that there was a lack of structure in the course.  In the earlier smaller classes, the individual attention that Paul and Tasha were able to give seemed to leave few students off track, that is, the class format and size allowed the instructors to identify students who were having difficulties and help them identify how to proceed.  With the increased number of groups in the larger class, there was much less interaction with each group and the instructors.  Consequently, some students were confused for longer periods of time.  In order to address this, more structure and more interaction between groups is needed.  One strategy to accomplish the latter may be to require more in-class presentations from groups.


Many students also expressed that they needed more time to do the final project, which may have been a result of Paul's comments in class.  Paul felt that he had to rush them toward the end of the term to get the project completed and mentioned this in class.  Since classroom management was more challenging in the larger class, some groups were slower to complete the material, putting the midterm exam a week later in the term than in previous renditions of the course.  Hence the students did not have as much time to spend on their projects as in previous terms.  More initial structure will help remedy falling behind in the course schedule, as the midterm can be set at the outset, along with "coverage" expectations.  Also, smaller and more numerous projects assigned and presented at the beginning of the course will both help students understand what is expected of their project work and may belay some of the "performance-base grading" issues (see Finding 3, below).

Finding 2. Attitudes about Journals


We were immediately confronted with overwhelming dislike and apprehension about keeping journals in a mathematics course.  Most students initially did not like writing in journals and could not understand why they were a graded part of the course.  Although a few students had positive comments about the journals, many found them to be difficult or detracting from their work in the course.  There are probably many reasons for these feelings.  One student noted that her difficulty in deciding what to write about in her journal might have been related to her lack of understanding of the material.

“These journal entries are hard to think of stuff to write about.  I think that maybe if I understood in-depth what I am learning – I’d have more to discuss in a journal.” (Week 7, Student H)

Later on, the student writes,

“The advantages [of writing in journals] are mainly for students who have a clear concept what they are doing, but mainly students that are doing coursework in class where it would be beneficial for them to brainstorm issues and concepts in their journals.  For example, most of the other groups are doing group projects within the chapters.  They also have a basic understanding of what they are doing.  However, with groups like mine – what we are mostly doing in class is trying to make some sort of sense out of the exercises.  We struggle just to find simple equations.  So when it comes time for journals what would we have to talk about – what we did in class?” (Week 7, Student H)

This student identifies the benefit of journaling for students who have more advanced calculus skills, but does not recognize the benefit of journaling for students like her and her group members, who were learning calculus for the first time in the class.


In rating “journals” on the survey on a scale of 1 (not at all effective) to 4 (very effective), the median score was 2.  Six students mentioned the journal when answering the survey question “What did you like the least about this course?”

Although it was our intention to provide semi-regular journal prompts to the students, as outlined in the journal syllabus, this happened infrequently throughout the quarter.  Many students suggested that providing optional prompts might improve their writing and their ability to respond to the journal assignment as outlined in the syllabus:

“Could you please give me some more subjects that I could write about?  Once again, I am at half a page and can’t think of much else to write about.” (Week 5, Student L)

“One of the biggest problems I had throughout this quarter was finding things to write about in journals…It might be easier for me if I have a topic to write about or any sort of idea.” (Week 10, Student F)

By focusing responses on a relevant topic, students may also reflect more about their learning in the class and be less opposed to writing in journals.  The sophisticated and exceptionally creative journal entries submitted by a few students further provide support for providing universal journal entry prompts in future years – by providing a more equal opportunity for students to demonstrate their skills and ideas, the quality of all student journals is likely to improve.  The use of prompts would also provide students with more structure in their writing and would allow the instructors to discover what students know about topics of interest.  Dougherty (1996) has identified three types of journal prompts: 1) mathematical-content prompts, 2) process prompts, and 3) affective/attitudinal prompts.  Using this framework, we formulated the following possible journal prompts for this course.

1) Mathematical-Content Prompts

· Compare and contrast the integral and the derivative in terms of real world issues.

· How would you describe the derivative without mentioning functions or graphs?

· Describe how calculus can help us to solve world population issues.  Discuss many perspectives.

2) Process Prompts

· How do you prepare for tests? Why?

· What strategies work best for you in solving the problems in the textbook?

· What strategies work best for you and your colleagues when your group is in the initial stages of solving a problem in the textbook?

3) Affective/Attitudinal Prompts

· Imagine you are the instructor for this course.  Describe how you would organize the course, including homework assignments, grading of journals, group work format, etc.

· One goal of group work should be to work together so that everyone understands the problems and concepts.  Do you agree or disagree with this statement?  Describe this in terms of the strategies your group uses to work as a team to solve problems.

· Has journal writing been beneficial for you in this class?  Why or why not?

· Refer back to your first journal entry for this course.  How has your attitude about mathematics or calculus changed since then?


The use of journals in this course helped students reflect upon their experiences in the course and allowed the instructors to assess the effectiveness of the various teaching and curriculum strategies.  Journals will continue to be used as an integral course component.  Although some students explored unique and interesting topics in their journals and were creative in their writing, this information was less useful for us because not every student was given equal opportunity to write about these topics.  As the use of journals improves in this course, there is potential to use journal excerpts for more than simply student opinion about the course and course components.  Upon implementation of the suggestions outlined, journals may be a source for future assessment of student learning in the course.

Finding 3. Issues with Performance-Based Grading


There was mixed evidence from the journals about student understanding of the performance-based grading scheme.

“The grading rubric is very helpful because it gives me an idea of how much course work is required and how the work will be graded.” (Week 1, Student K)

“The grading technique seems odd – kinda like elementary school grading – but sounds good to me.” (Week 1, Student H)

Many students noted confusion early in the quarter, but some of these misunderstandings later disappeared.

“On the first day of Environmental Math Modeling I can recall feeling confused about the structure of the course.” (Week 10, Student C)

When asked in the survey to rate “performance-based grading” on a scale of 1 (not at all effective) to 4 (very effective) the median mark was 3.  However, two students were unable to settle on a mark and 4 students (25% of sample) commented that they did not understand how they were being graded.  Some student comments in the long-answer evaluation of performance-based grading were:

“Very hard to predict when a desired grade level is achieved.”

“It was different.  I didn’t understand it.”

“I really don’t even understand how I am being graded in this class.”

“I hope it is performance based-I really have no idea how we are graded in this class.”


Many students clearly did not understand performance-based grading.  This was despite more than one discussion of the grading rubric (Appendix 1).  Overall, we felt that we should have spent more time discussing the performance-based grading scheme routinely throughout the quarter to ensure that students were clear about their basis for a grade in the class.  We also need to provide examples of work that meets, exceeds or does not meet expectations.  Toward that end, we need to start saving student presentations and reports on the course web page so that they will be available to show to later classes, especially with respect to grading expectations.

Finding 4. Group Work


The highlight of the course for many students was the group work.  For those students who initially entered the class feeling anxiety about mathematics, working with peers in the class helped to validate and ease their concerns.

“The best part about working in groups for the complete term is the friendships that develop in the process.” (Week 10, Student F)

“The small group structure really helps the learning level.  My other classes average 300 students!  I tend to feel really lost when I go to those classes.” (Week 4, Student L)

“It was fun working in the group…My group was fun.  It looked like we were in the same boat.” (Week 2, Student M)

Some students acknowledged that they learned from their colleagues when they worked so closely with other students on homework and group projects.

“…I must say I like the group interaction.  Working in teams is always interesting but group dynamics can sometimes lead to the best of solutions or the most creative ideas.  I even see that the groups who were somewhat apprehensive about doing the calculus or just the math itself are very involved in the problem solving effort.  This certainly shows progress as far as the class goes.” (Week 3, Student G)

“Today after splitting into groups some of the math concepts finally made some sense to me.  We all (at my table) were a little confused with some of the math, but once we began talking and helping each other it started to make sense.” (Week 2, Student K)


The varying levels of mathematics abilities in the class provided a unique challenge for student groups.  Although students generally worked in groups with students of similar abilities, often the students with calculus backgrounds provided support for students learning the concepts for the first time.

“In class today we worked in large groups on the class assignments – some students knew how to do it while others seemed overwhelmed.  It was nice how the students who knew helped those who didn’t.” (Week 2, Student H)

“Instead of blowing off studying for [the midterm] and daydreaming in class, I decided to try to help [other students] with their preparation.  This was very satisfying to me to help them.” (~Week 7, Student D)


In rating “group work” on the survey on the scale of 1 (not at all effective) to 4 (very effective) the median score was 3.5.  All but one of the students rated “group work” as a 3 or 4.  In responding to the question “What did you like most about this course?” seven of sixteen students mentioned group work while three more mentioned getting to know people, a key aspect of group work.


The students valued group work in the class.  That was clearly not part of the structure problem.  Our impressions from interactions in class and the journals is that the real intellectual breakthroughs that students had with respect to concepts and applications happened in class.  The "homework" time outside of class was more useful to look up data and to prepare presentations and write-ups.  The support of classmates in unraveling the technicalities of calculus was important.

Finding 5. Informal Class Atmosphere


Analysis of journal entries provided support for the students’ approval of the informal class structure.  Below, students express how much they enjoyed coming to class.

“Out of all of my classes I like this one the best.” (Week 4, Student L)

“The course did not have a stressful atmosphere so students felt comfortable with each other and got along very well.” (Week 10, Student F)

“Thanks for a fun class.  I especially appreciated the loose class structure.  I think that with this subject, it was very beneficial.” (Week 11, Student H)


Despite the complaint of lack of structure the students clearly liked the "informal" atmosphere of the class.  In the surveys, two students specifically mentioned the relaxed environment in their responses to the question “What did you like most about this course?” and five students mentioned the relaxed environment and “fun” in their responses to the question “Would you recommend this course to a friend?”


In adding more structure, it will be important to keep the structure informal, particularly during the presentations.  Students will be encouraged to put time into presenting, but the presentations need not be "high-stakes" from a grading perspective.  Instead, the importance of presenting work to classmates will be emphasized.

Section 5.  In Conclusion


It is clear that we need to provide more structure, deadlines and guidelines for navigating the course material for the different ability groups.  At the same time, we need to maintain the in-class group work and informal atmosphere, while requiring more and shorter projects with oral reports to the class.  The journals were quite valuable despite the discomfort they caused students and the difficulties many students had doing them on a twice weekly basis.  Prompts will help alleviate some of the difficulties.  Also, if we require students to submit their journals electronically, either via e-mail or to a website, this may provide us with an improved ability to assess the journals and provide feedback to students.  To help with student understanding of performance-based grading, we need to address this more directly and more frequently in class and provide examples of student work meeting various levels of proficiency on the performance-based grading scale.


In the winter and spring terms following this fall term teaching experience, Paul resumed teaching "traditional" calculus.  The math department had just changed calculus books.  It seemed that there were far more questions from students about the applicability of the material:  What use was the exponential function?  Why should anybody care about the Taylor series?  Questions like this never came up in SCI 313
.   Students in SCI 313 had a much better sense of how calculus could be used to make sense in the world.  Each calculus topic was introduced as a tool to solve a particular environmental question, at which point the students used the math to solve a problem of their own.  The usefulness of the tool was clear. 


Teaching SCI 313 is a rewarding experience; teaching the particular section this paper described was no different.  However, having collected information from the journals and the end-of-course surveys allowed us to document the student experience in the course.  This was especially important due to the influence the unexpected class size had on the class dynamic and format.  From this assessment of the course, we have identified some strengths and weaknesses from the students’ perspectives and are excited to implement course improvements accordingly.  It is expected that this reorganization will generate even more successes for this reform introductory calculus course.  When Paul ran into a SCI 313 student from the fall, he asked her about the applicability of the material learned in SCI 313, particularly to that student's major.  The student genuinely responded, "There is a lot of calculus in Art.”
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Environmental Modeling: Mathematics for a Changing Planet

Part I
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Course development partially supported by the Portland State University Science Cornerstone Project and the Kennesaw State University Earth Math Phase III Project.

INSTRUCTORS: Professor M. Paul Latiolais & Tasha Murray
The fall course is Part I of the curriculum of a two-course sequence intended to engage students in the use of appropriate mathematical and statistical tools to understand current environmental issues.  The mathematics/statistics in this course sequence will deal with global issues that allow local data "collection" and analysis.  Students who successfully complete Part I will have gained the skills equivalent to (or better than) students completing Math 241.  This course waives Math 241.

REQUIRED TEXTS:

· EARTH STUDIES: Applied Calculus - A Modeling Approach by Nancy Zumoff, Christopher Schaufele and M. Paul Latiolais (http://www.earthstudies.net)

· CALCULUS (A used copy by anyone you can read.  Powell’s Technical Books will have plenty)

JOURNAL:

Each student will be required to bring a separate journal to class every day to record and reflect on experiences, data and relevant in and out-of-class activities.  See journal syllabus for more details.

FINAL PROJECT:
Students will be expected to produce a final project that will act as a primary piece of evidence that they have met the student performance goals (see below). The project will include a written report and a joint poster presentation created with other students.

GRADING:
This course will be PERFORMANCE-BASED. That is, your grade will be based on what you know and can show you know and can do at the end of the term.  Under the current university structure, it is also necessary to have a “participation” component to the grade to make the course manageable by all (including the instructors) and to ensure that the collaborative goals of the course are met. Work will be judged on the following scale:

5 – GENERATIVE - The work is deemed superior and generates new ideas and concepts on the material.
4 – CREATIVE - Consistently above competent levels.

3 – COMPETENT - Meets the letter of the performance requested.

2 – WORKING TOWARDS COMPETENCE - Student has mastered some of the goals and has partially mastered the rest.

1 – BASIC SKILLS developed which addresses the goals. 
0 – NOT ACCEPTABLE
GRADING RUBRIC:

GRADE
ATTENDANCE
JOURNAL
HOME-WORK
MID-TERM
FINAL PROJECT

A
Miss no more than 2 class days
Perform at or above a 90% level on content and effort (See Journal Syllabus sheet)
Work consistently at or above the creative level AND No more than 2 late assignments
Pass at or above a 90% after no more than 3 attempts
At or above the creative level - SEE PROJECT GRADE RUBRIC

B
Miss no more than 4 class days
Perform at or above a 80% level on content and effort (See Journal Syllabus sheet)
Work consistently at or above the competent level AND No more than 4 late assignments
Pass at or above a 90% after no more than 3 attempts
At or above the competent level - SEE PROJECT GRADE RUBRIC

C
Miss no more than 6 class days
Perform at or above a 70% level on content and effort (See Journal Syllabus sheet)
Work consistently at or above the "working towards competence" level AND No more than 6 late assignments
Pass at or above a 90% after no more than 3 attempts
At or above the "working towards competence" level - SEE PROJECT GRADE RUBRIC

D
Miss no more than 8 class days
Perform at or above a 60% level on content and effort (See Journal Syllabus sheet)
Work consistently at or above the basic skills level AND No more than 8 late assignments
Pass at or above a 90% after no more than 3 attempts
At or above the basic skills level - SEE PROJECT GRADE RUBRIC

COURSE CONTENT

The “content” of the course IS the above list of goals.  In meeting these goals, the students will necessarily explore most, if not all, of Chapters 1-6 of EARTH STUDIES, as well as Modeling and Calculus with multivariable functions.

STUDENT PERFORMANCE GOALS
Students will:

1) develop a facility with and ownership of the mathematical concepts of rates of change and accumulation,

2) be able to analyze raw data to make reasonable claims using mathematical models of that data,

3) be able to communicate mathematical analyses orally and in written form to peers,

4) have increased competence and confidence with respect to the use of mathematics in their lives, AND

5) have increased competence and confidence working in research teams.

SCI 313U Environmental Math Modeling - Syllabus for Journals
Purpose

We feel that journal writing is important for many reasons (Sgoutas-Emch & Johnson, 1998):

1. Journal writing provides an opportunity for you to reflect on experiences, feelings and attitudes in this course and organize your thoughts in order to communicate clearly about its subject matter.

2. It has been shown that journals contribute to the retention and increased understanding of course material.  Therefore, writing in journals will help you learn the material, and discover any problems you may have.

3. Through journals, the instructor can be aware of your intellectual development and find out what questions or issues you have about the course.

Format

Journals entries should be written in a notebook separate from class notes and work, so that it may be collected.  It may consist of a compiled and organized collection of loose-leaf paper, or a separate notebook.  Journals will be collected and read at least once every 2 weeks by the instructor and/or the teaching assistant.  Throughout the quarter, we will write comments in your journals and provide suggestions and feedback about how to write more effectively.  All journal entries must be dated.  At least 2 journal entries must be completed per week.  Each journal entry should be equivalent in length to one 8.5 x 11” page of written material.  (Note that the content is more important than the length of the entry.)

Most journal entries should include a summary of what you have accomplished in class that day or how you have progressed on a particular project, and reflect upon what you have learned.  Include any thoughts, ideas or feelings that are relevant to the class or course material.  Some journal entries will focus on a question or statement that we will ask you to respond to.  For these kinds of entries, class time may be scheduled.  Other journal entries can be completed at the end of class, or finished for homework outside of class time.  We will not always remind or prompt you to complete the necessary 2 journal entries per week.

Throughout the quarter, we may ask students to share some of the content of their journal entries in order to facilitate discussion about certain topics and issues we will cover in the class; however, it is up to individuals whether they would like to share journal excerpts.

Grading

Journal entries will be an integral component of your course grade (see course grade rubric).  Each journal entry will be given a mark out of 10 points based on the following criteria.  The required two journal entries per week make a maximum total of 20 points a week.  If there are more than 2 journal entries in a week, points will be averaged to give a mark out of 20.  When journals are collected for grading, entries from a week earlier and previous are expected to be complete, and will be graded; missing entries will receive a grade of zero.

Category
Criteria
Marks

Effort
All entries dated, organized and of the appropriate length
5

Content
Thoughtful content and accuracy of mathematical terms and concepts
5

Total
10

End-of-Course Survey

SCI313U – Environmental Math Modeling, Fall 2001

Thank you for taking the time to fill out this survey as thoroughly as possible.  We are interested in your thoughts about the course to improve it for future students.

1. How did you find out about this course?

2. Why did you sign up for the course?  If this course meets a graduation requirement, why did you choose this particular course to meet that requirement?

3. Which of the following learning objectives do you think you were successful at attaining in this course?  Check all the boxes that apply:

· develop a facility with and ownership of the mathematical concepts of rates of change and accumulation

· be able to analyze raw data to make reasonable claims using mathematical models of that data

· be able to communicate mathematical analyses orally and in written form to peers

· have increased competence and confidence with respect to the use of mathematics in their lives

· have increased competence and confidence working in research teams

4. Please rate the following course components on how effective they were in helping you meet the course learning objectives listed above.  Please use the scale at the left to rate each course component and use the space at the right to write comments.

Course Component
not at all                          very

effective                       effective
Please explain your rating, if possible.  How could this course component be improved?  Please be specific.

Group work
1         2         3         4


Class structure
1         2         3         4


Journals
1         2         3         4


Textbook
1         2         3         4


Midterm Exam
1         2         3         4


Performance-based grading scheme
1         2         3         4


Final project
1         2         3         4


5. What did you like the most about this course?  Why?

6. What did you like the least about this course?  Why?

7. Would you recommend this course to a friend?  Why or why not?

If you have additional comments about the course, please make them below (continue on another sheet of paper if you need more room).

Thank you for your time.

�PAGE \# "'Page: '#'�'"  �� Could we get a reference for this?  Also, should we define “reform” course, or at least describe what we mean by reform course?


�PAGE \# "'Page: '#'�'"  �� I think we need another sentence or two here describing why this experience is relevant to this paper and our experience in SCI 313.
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