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Project Activities
Introduction
Intermath is a multi-year interdiscipilinary program designed to effect cultural change in the teaching of undergraduate mathematics.  The fundamental tenet of the initiative is to promote cooperation and communication between disciplines to promulgate change that benefits student learning.  The goals include increasing students’ motivation for studying mathematics, their understanding of fundamental concepts, and their confidence and competency in problem solving.  Secondary goals are to improve written and oral communication, to increase familiarity with computer technology, and to demonstrate the role of technological fields in today’s society.
The University of Colorado Denver downtown campus has demographics which are rapidly changing.  When this grant was funded this campus consisted of primarily part-time students with credit-hours equivalent to 9,000-10,000 full-time students with approximately 40% of those students in graduate programs.  The students who take (part or all of) the five core mathematics courses involved in this grant (three calculus courses, linear algebra, and ordinary differential equations) major in engineering, physics, chemistry, economics, and biology.  At this campus typically two to seven sections of each of the five courses are offered each semester with 20-40 students per section.  In the fall of 2000, a survey indicated that between 30% and 75% of the students in each of the calculus classes took the prerequisite mathematics course at another institution.   Today the campus is evolving into a more traditional urban campus:  in the fall of 2008, there were 13,000 full-time equivalent students and the average age of the undergraduate student was 24. Our part-time student population now makes up slightly less than half the total student population and roughly only 20-30% of the students in the calculus classes took the prerequisite course at another institution.
The objectives for this grant are to

1. Continue to modify the core mathematics courses so that topics are introduced in a spiraling pattern, basic skills are re-enforced, and the large number of transfer students are accommodated.  The core courses must present the essential material within the number of credit hours required for degrees in other disciplines.

2. Introduce ILAPS (Interdisciplinary Lively Application Projects) into the core mathematics courses.  The ILAPs are developed in conjunction with faculty members from partner disciplines so that ILAP problems are realistic and interactions with partner faculty in other disciplines are positive and constructive.

3. Providing instructors with workshops and individual instruction on how to teach with technology so that important concepts are conveyed in a diverse manner, appealing to a wide variety of learning styles.

4. Evaluate the effectiveness of these objectives by documenting students’ progress and one-on-one interviews with an external evaluator and disseminate the results by presenting at meetings and publishing papers.
In the following sections the results of each objective over the course of the grant are documented.   We not only managed to make significant progress toward each objective (in education, one can never completely be satisfied with where one is) but to show that these implementations made significant improvements in how students performed in there classes the academic year following calculus 3.
1. Spiraling
Because of the large percentage of students who take the prerequisite course at another institution, this was the most challenging objective and one that our institution continues to work on (and will work on).  Over the last 5 years (since the beginning of the grant) the Department of Mathematical and Statistical Sciences has:

1. Implemented placement exams for our introductory courses.  Although not explicitly part of this grant, we found this necessary to get the preparedness of the students at a level where students have the potential to succeed. The percentage of our Calculus 1 students who receive a grade of D or F or withdraw from the course has decreased from 40-60% to 25-40%, and the instructors felt that the quality of the individual courses increased (i.e. that the course is now more rigorous).

2. Introduced differential equations into Calculus 2.  This has allowed us to develop ILAPs which use differential equations in Calculus 2 and Calculus 3 and as a result students are exposed to differential equations multiple times with applications before entering Ordinary Differential Equations.   

3. Over the past year we have decided that basic skills are still not adequate for many of our students.  Consequently we are looking at a variety of ways to incorporate basic skills into our classroom at all levels – through ILAPs, explicitly on exams, and of course through homeworks via web-based softwares published by publishers of the textbooks we are using.

From the beginning we knew that implementing a more structured spiraling pattern such as what is in place at Carroll College (Montana) would be a challenge for our non-traditional program.   We feel that with increased exposure to differential equations and requiring review of basic algebra and calculus skills throughout the sequence of courses has given us positive results and not been unduly difficult for transfer students coming in mid-sequence.
2. ILAPs

Developing interdisciplinary, engaging (lively) application projects and implementing them into a curriculum which is deemed to be rigid and full (just take a look at any calculus textbook) is a challenge.  We’ve found that only about half of the ILAPs we developed were successfully integrated into the classroom.  A successful ILAP depends on having the equipment available, a well-thought out activity which incorporates material directly pertinent to the particular math class, and allows students to be engaged, ask questions, and explore.  However one of the key components to a successful ILAP is the enthusiasm of the instructor – an instructor forced to implement an ILAP he/she does not understand or is not enthusiastic about can do more damage than good. 
The ILAPs which have been developed and which we have had success with in the classroom are give at:  http://www-math.cudenver.edu/~bennethm/intermath/ILAP.htm.  A summary of a few of the projects are given here.
Pendulum Project: This is a long-term project which takes students more than a couple of weeks to complete (working about an hour in class and then 4-6 hours outside of class). This project involves using a real pendulum (string and washer), measuring data (such as length of pendulum arm, period), and fitting a curve to determine the horizontal and vertical displacement. The second part of the project involves deriving the governing equations using Newton’s second law (force = mass * acceleration), demonstrating that the provided solution is indeed a solution, and comparing the solution of the ODE with the results obtained experimentally. This is often the first time students have seen how a mathematical model is developed and how math can be used to predict physically what happens. We have two versions of the pendulum project: the first uses the principles of vectors to derive the governing equation (including decomposing a vector into a horizontal and vertical component) and requires the use of the chain rule. We found that using concepts of two-dimensional vectors at this stage time-consuming (it takes a while for students to understand the concept of vectors). The second version develops the governing equation in the direction of motion. In the second version the chain rule is not required, and it is not obvious that the resulting equation is the same as the equations obtained empirically in the first part; however graphing the two equations does indeed show they are visually equivalent (we do have a document showing they are algebraically equivalent, but it is not trivial).

Heat it then Cool it! This is a short term project which takes about 20 minutes of class time and will take students 1-3 hours outside of class. This project is given when introducing derivatives, after introducing basic differentiation rules but before introducing the chain rule. It uses exponential functions to model temperature as a function of time, and then explores the relationship between the function and its derivatives.

Around the Corner: This is a short term project which takes about 15 minutes of class time and will take students 1-3 hours outside of class. The project involves finding the maximum length pipe that can be carried around a corner (if not tilted) using three methods two of which uses optimization techniques.

Walk This Way: This is a short-term project which takes about 30 minutes of class time and will take students 1-3 hours outside of class. The project involves taking data of a person walking away from a motion detector at various speeds and then using the velocity data to approximate the distance (using Reimann sums) and then explores the relationships using the mean value theorem.

Disease ILAP: This project models the spread of the disease in a closed system. Students first do an activity modeling the spread of a disease by rolling die and noting the resulting curve representing the number of students infected over times of encounters. Then the governing differential equation is ‘derived’, and the students analyze and interpret the meaning of the coefficients. It takes about 60 minutes of class time and then another 4-6 hours outside of class.

Fuel it Up: This project looks at an airplane’s fuel consumption versus speed, and then explores the relationship between the rate of fuel consumption and its integral using the trapezoidal rule, average fuel consumption, and the mean value theorem for integrals. This takes about 20 minutes of class time and 1-3 hours outside of class.

Fill it Up: Calculate the volume of a cup by modeling the cup as a “solid of revolution” and then also by using geometry (volume of a cone). Find the surface area as well. This takes about 20 minutes of class time and 1-3 hours outside of class.

Let it Hang: Hang a chain by two fixed points. The shape of the chain is in the form of a catenary function. This involves comparing the real shape with the centenary function, then exploring the hyperbolic cosine and hyperbolic sine functions for their derivatives and series expansions. Compare the actual length of the chain with the calculated version (line integral) . This takes about 40 minutes in class and 1-3 hours outside of class.

3. Instructor Support

To implement changes in the classroom (the incorporation of ILAPs and the incorporation of technology) we offered workshops twice/year which we opened to all instructors at UCD Department of Mathematical and Statistical Sciences, the Community College of Denver, and Arapaho Community College.  Each workshop had two sessions – one for using technology and the other on ILAPs.  The technology workshops were attended by 40-60 instructors, the ILAP portion of the workshops were attended by 3-10 instructors per ILAP (we broke the groups down to subgroups and each subgroup worked through one ILAP).  
In addition UCD instructors had weekly meetings with the course captains where ways in which technology could be incorporated were discussed.   It is very difficult to get every instructor on board to using technology, as this was not the way that most instructors learned math themselves.  We have found that about 80% of our graduate TA’s (Teaching Asstistants) now use technology regularly (to various degrees) in the classroom.  There are a handful of TA’s and senior faculty who still do not incorporate technology into the classroom, even with encouragement at all levels.   This is an increase of about 20%.
In regards to using ILAPs, all instructors were required to use ILAPs in their courses, and the results of this are discussed in more detail in the following two sections.
4. Qualitative Evaluation
To evaluate the qualitative effectiveness of the Intermath program, we use two forms of evaluation: (1) an external reviewer interviewed the same students over 3 years to get a student’s perspective on the effectiveness of the program over a relatively long term, and (2) using immediate feedback from all students obtained from student course evaluations.  The raw data is given in the appendices:  Appendix A is the external evaluator’s report of students who were nearing the completion of their second semester in the Intermath sequence of courses;  Appendix B is the external evaluator’s report of a second group of students who were nearing the completion of their second semester in the Intermath program; and Appendix C consists of student comments given in their course evaluations related to Intermath.
Some observations based on the evaluations:

1. Using technology in the classroom is becoming more common now, however there are still instructors who do not incorporate technology in the classroom.   There were no negative comments regarding using technology, and in fact the interviews indicate that all but one student who had teachers who used technology felt they were more comfortable using technology.  It is disappointing that even with all the resources some instructors still do not attempt to use technology – but I think this will always be the case until the next generation of instructors have been taught using technology for many of their classes.
2. Incorporating ILAPs into the courses had definite mixed results.  It appears that the student’s immediate response (in student course evaluations) were very much dependent on the instructor’s comfort with the project.  Take for example the comments in Spring 2005.  Instructor 1, who is very highly regarded by students in regards to his student evaluations, got the following comments:     

The most beneficial aspect of doing the ILAP in this class was “Applying what we learn to everyday experience”, “It helped figuring some problems out.”  “Getting to apply what we learned to a situation in real life.”  “Group activity”; and what do you think could be done to improve your experience with doing ILAP?  “Less writing.  It’s difficult to write a paper on math subjects.”  “Group activity”, “Nothing”.

On the other hand, instructor 3, who was overall less popular with students based on previous semester student evaluations, got almost unanimously negative feedback in regards to ILAPs:

The most beneficial aspect of doing the ILAP in this class was “Some mental concepts of how calc relates to physics.”  “It did show some real world applications of calculus.” “Without explanation, ILAP is utterly worthless.  In future, teacher must present this better.”  “There was nothing beneficial about ILAP. Mrs. XXX did not cover what was needed to do this project.  Entire class was lost.”  What do you think could be done to improve your experience with ILAP?  “It was really difficult, really had no idea what I was doing more direction needed.” “Completely eliminate it.  Everyone absolutely hated it.”

These results (and similar comments in other semesters) indicate that the instructor must be comfortable with the particular ILAP in order for it to have a positive short-term affect.  This is probably similar to the effects of incorporating technology into the classroom had when technology was first introduced.
3. In all classes (even with the very best instructors) there were complaints about the ILAPs on student evaluations.  I think this is expected when you require students to do something out of the ordinary which requires work – especially work with material outside of the scope of the class (e.g. physics, writing).

One-on-one interviews also gave mixed results in regards to ILAPs, although in general were more favorable than not.  This may be due to the sort of student who would volunteer to be interviewed.  Regarding the ILAP experience, the external evaluator wrote “several students stat[ed] that the ILAP required much work, but they could see the practical value of the project….  One student [out of 8] expressed dislike of the ILAP in his math classes, ‘Personally, I do not like them.  I’m here to learn math.  Give me more depth in math.’”  “Interestingly two students mentioned the ILAP process helped them with their report writing skills.  As one of [the] students said, ‘it (ILAP experience) taught me how to better organize and present a report in my other courses.’ …  The most common response was “the ILAP has showed me how math applies”. Then a close second was the comment “it helps me build upon what is known”. The third observation, offered by one of these students, was that the ILAP “helped me articulate, in plain English, what is happening” [Appendix A].  
Because of these mixed comments in regards to ILAPs we have since been much more flexible in regards to what an ILAP is.  One instructor wrote several small application projects (which for this report we still call ILAPs) which are currently being used by those instructors who feel more comfortable with them.  These were in place by Fall 2006 and the comments regarding projects in these classes were still mixed (see Appendix C, Fall 2006, 1401-001) where students 24 and 27 indicated that the projects were the most effective aspects of this course, but students 7, 13, and 21 thought they were the least effective.   So probably it was close to a 50-50 split, with half the students appreciating the mini-labs, and the other half not.  A lot of the negativity is likely due to the fact that these mini-labs were being offered for the first time – and timing and the wording in the labs had not yet been worked out.
OUTREACH

January 5, 2005,  Bill Briggs organized SIAM Minisymposium on Undergraduate Differential Equations and Linear Algebra,  Joint Meeting of the MAA and AMS, Phoenix, Arizona.

July 13, 2005, Bill Briggs organized and spoke at Teachers Day, SIAM Annual

Meeting, New Orleans

 November 22, 2005,  Bill Briggs:  Teaching Quantitative Literacy, Invited Address,

DELTA '05: Fifth Southern Hemisphere Conference on Undergraduate

Mathematics and Statistics Teaching and Learning, Fraser Island,

Queensland Australia.

 January 12, 2006, Billl Briggs organized SIAM Minisymposium on Preparing

Mathematics Students for Interdisciplinary Research, Joint Meeting of

the MAA and AMS, San Antonio, Texas

 July 2006, Bill Briggs organized Minisymposium on SIAM Visiting Lecturer Sampler,

SIAM Annual Meeting, Boston, Massachusetts

Jan. 5-8, 2007:  Lynn Bennethum Total Differential and Partial Derivatives – a Different Perspective for Chemistry Students.  Joint Mathematics Meeting, New Orleans, LA.

May 3-4, 2007  Bruce MacMillan   Application Problems for the

Advanced Placement Calculus Class (1 hour and 45 minutes).  Green Lake Conference of Wisconsin, Green Lake Conference Center in Green Lake, Wisconsin. 

Aug. 13-15, 2008  Lynn Bennethum  Adapting Intermath to a Non-Traditional Urban University}  Course, Curriculum, and Laboratory Improvement meeting.  Washington, DC, August 13-15, 2008.  Also co-organized a session on “Engaging Students in Mathematics by Incorporating Real-World Problems.
5. Quantitative Evaluation

To get some more quantitative findings, we looked at transcript data for four groups of people.  The size of the groups was limited by the number of students in each group.  In an attempt to make the students in each group as uniform as possible, we considered students who were as close to full-time as possible.
Group 1:  Consisted of 38 students who completed Calculus I, II, and IIII between the summer of 2001 and the summer of 2004, which is before ILAPs were incorporated into the calculus courses uniformly, with a grade of A, B, C, D, or F (a student who withdrew from Calc 3 and who did not take it again before the fall of 2004 was not included).  Before the summer of 2004, there were a few faculty members who did incorporate ILAPs, one of which is author and evaluator Schreyer-Bennethum.  However Schreyer-Bennethum did not teach a calculus course during the course of this study.  In the 12 months following the semester in which they completed Calculus III they completed (received a grade of A, B, C, D, or F, not a withdrawl) 30 or more credit hours.

Group 2: Consisted of 47 students who transferred into UCD between the spring of 2000 and the summer of 2004 and transferred in Calculus I, II, and III, and then completed 30 or more credit hours (obtaining a grade of A, B, C, D, or F) the first 12 months after they transferred in.  It is assumed that this group is comparable to Group 1 except that they did not take the calculus sequence at UCD.   All students who transferred in during the spring of 2000 were included.
Group 3:  Consisted of 38 students who took Calculus I, II, and III at UCD after ILAPs were incorporated consistently.  Following their completion of Calculus III, they took 30 or more credit hours (obtaining a grade of A, B, C, D, or F) in the following 12 months.  These students started Calculus I in the fall of 2004 or later and completed Calculus III between the fall of 2005 and the summer of 2007.

Group 4:  Consisted of 40 students who transferred into UCD after the spring of 2005 and transferred in Calculus I, II, and III, and then completed 17 or more credit hours (obtaining a grade of A, B, C, D, or F) in the following 12 months.  These students transferred in between spring of 2005 and the summer of 2007.  The standards for this group were relaxed slightly in order to get 40 students.  In particular they may not have had a full 12 months at UCD after transferring in and/or have completed less than 30 credit hours in the 12 months after transferring in.

The grade-point average of each student was calculated for the courses they took the year after they completed Calculus 3 at UCD.  In addition we looked at the number of students who remained in a field which required Calculus 3 – that is students who were engineering, physics, mathematics, or chemistry majors.  Students who had their declared major after the 12 months of biology, liberal arts, history, economics were considered to be students who changed fields of interest after completing Calculus 3 because these majors do not require Calculus 3.

	Group
	Average G.P.A.
	Remained in Field

	I  UCD pre-ILAP incorporation
	3.12
	33/40

	II transfer pre-ILAP incorporation
	3.17
	42/47

	III UCD post-ILAP incorporation
	3.36
	31/38

	IV transfer post-ILAP incorporation
	3.05
	36/40


Although this is a very small study (but probably the largest UCD can do) we see that before application projects the difference between Groups I and II is just .05 points, whereas the difference between Groups III and IV were .31, indicating that students who took Calculus I, II, and III with application projects performed better in the year following their Calculus III semester.  On the other hand, the percentage of students who were in a field requiring Calculus III remained the same.  

A t-test was run on this data and assuming unequal variances, we have that the t-test between Groups 1 and 3 (the two UCD groups) was 0.0283, so the difference is significant, as this is less than 0.05.  In addition we ran a t-test for the gpa of just the courses in engineering, chemistry and math taken within 12 months following the Calculus 3 course.  This again produced a significant effect in that the t-test produced a value of  0.0165.

Some items which may have influenced these results:  Group IV was not a complete group in the sense that we did not have enough students which satisfied the 30 credit hour completion in the first year after transferring in.   Also, there is probably a huge fluctuation due to who taught the calculus sequence – it is well known that a student’s ability to learn more easily from an individual instructor has a significant impact on the students enthusiasm for the subject.  Although we had roughly the same number of graduate Teaching Assistant’s involved with teaching Calculus 1, 2, and 3, we did not try to keep the number of instructors who have consistently high student evaluations the same.  In addition the student makeup of UCD’s undergraduate student body has changed significantly over the last 8 years.  The lowering of the average age of the undergraduate student may mean that current UCD students may not be as sure of what they would like to major in as the students of 8 years ago.  
6. PROJECT FINDINGS (Summary)
With additional support we have shown that we can increase the number of instructors who teach with technology.  We did this by offering workshops at the beginning of each semester and having bi-weekly or weekly meetings by class to brain-storm ways of incorporating technology into the classroom which is creative and presents material from a variety of points of view.  We have had success with increasing the percentage of graduate teaching assistants who incorporate technology.  We have not been as successful at encouraging long-term faculty members to modify the way they teach. 

The most interesting aspect of this project has been incorporating ILAPs.  The results have been quite mixed.  It seems very clear that the instructor has the most influence over how students perceived their experience in a math classes.  This is not new.  What is clear is that the instructor should be comfortable and enthusiastic about application projects.  This implies that  to improve the success rate of incorporating application projects there should be a variety of labs from which an instructor can choose – this is the direction we have gone.  Also, anecdotal evidence indicates it is the more mature students which appreciate the ILAPs.  In addition many struggling students have had negative experiences with ILAPs if they could not find enough support to help them complete it.  This indicates that if ILAPs are to be offered, students should have access to resources to help them understand it.  At our institution we have a math lab where students can go to receive this help.  
There are several challenges in developing and incorporating ILAPS into a course.  Instructors need support.  Instructors who do not understand and/or believe that ILAPs can be interesting and fun can do more damage with the ILAPs than without incorporating ILAPs.  This means that projects which are made available for other instructors should have extensive guides to make it easier for other instructors to incorporate them.  This includes items such as:  when should this particular ILAP be given (after covering which topics?), how much class-time does the project take?  How much student time outside of class does the project take?  What topics does the ILAP help re-inforce?  If there’s specific knowledge regarding using a calculator, or running an activity, this should be documented as well.
Developing ILAPs is a bit of a challenge.  About half of the ILAPs we worked on were not eventually used for a variety of reasons (hands-on activities were too sensitive and gave inconsistent results, the mathematics required to do the project was given in the last 2 weeks of class so that there was no time to do the project, it was clear while developing the ILAP that it was becoming too much non-math).  Another challenge of incorporating ILAPs is actually incorporating them into the curriculum.  It takes classroom time to do hands-on activities and student time outside of class.  

Do the mixed results indicate we should not be trying to incorporate ILAPs into our math courses?  I think not.  The more variety of activities, the more different perspectives we can give students on a fundamental topic, the better chance we have of getting the ideas of the concepts across.  Instructors should be encouraged to develop their own ILAPs (as they then tend to be more enthusiastic about the course), however they should not dominate a course (invariably there are going to be students who do not enjoy them).  If students can see a wide variety of different types of application projects than again a wider student population can be reached.

In summary, incorporating application projects into math courses, introducing prerequisite exams, and increasing the use of teaching with technology has had a significant increase in how students do the year following their Calculus 3 course (t-test value of 0.0283).    In addition, incorporating ILAPs is a significant change from the ‘traditional’ mode of teaching math, and as such it will take time for it to become acceptable, both for the instructors and the students.  This is reminiscent of when teaching with technology was first introduced.  It takes a while to incorporate a significant change in the way classes are taught, but as with incorporating technology, it will take time to incorporate application projects constructively and have it become the norm.  
APPENDIX A

Evaluation of the Intermath Project

Mathematics Department

University of Colorado-Denver

Interim Report #1

Prepared by

Leonard Albright, Ph.D.
Project Evaluator
School of Education

Colorado State University

July 7, 2005

Introduction

The NSF funded Intermath project has completed its first year of operation. The overall evaluation of the project is directly aligned with the major goals of infusing technology into the math curriculum and integrating real-world application projects in math courses and related partner disciplines on campus. In order to assess the progress of the project toward these goals, the evaluation will follow a group of students as they complete the math sequence and interview core faculty and selected community college partners over the course of the project. This first report examines the perception of students in the math department who have completed Calculus 1, volunteered to participate in this project evaluation, and were enrolled in Calculus 2 at the time of interviewing.

 Student Participants

A total of 10 students participated in the individual interview process. These 10 came from a pool of 20 Calculus 2 students who were informed in early February, 2005 of the project by the Principal Investigator, Dr. Lynn Bennethum, and who agreed to participate in the evaluation over a three year period. Of the 20 volunteers, 3 eventually dropped the course and elected not to continue with the evaluation interviews. Another 7 students were contacted via email and/or telephone at least three times by the evaluator, but they did not appear for their scheduled interview. 

Of the 10 participants, 3 were females, 7 were males. In terms of their declared major, 3 were computer science students, 3 were in mechanical engineering, 1 in chemistry, 1 in math, 1 in math education, and 1 non-degree graduate student. Nine of the 10 also reported that they recently took Calculus 1 on the UC-Denver campus. When asked if their Calculus 1 instructor used technology in the classroom, as opposed to using it only in homework, 7 responded affirmatively and 3 negatively. 

The Interview Process

Each participant was interviewed individually, at a mutually agreed upon interview time, and conducted in private conference room in the UC-Denver Main Building on 14th Street. The evaluator conducted these interviews over a one month period, starting in early April and concluding on May 5, 2005. The interviews ranged from 20 minutes to an hour, with most conducted in 30 minutes.

A structured interview guide was used in this initial interview and is shown in Appendix A. After discussing the purpose of the interview, the interviewees were asked a set of 10 questions. Three of these questions pertained to the students’ background in mathematics, and 7 questions were focused on their experiences in their Calculus 1 & 2 courses. These questions were drawn from the major project goals stated in the original grant proposal, with very helpful review and input provided by the Principal Investigator. 

Findings

The findings reported here will be those related to student experiences in math classes, namely, Calculus 1 & 2. Student background information was highlighted earlier within the Participants section. 

Attitude toward Mathematics

When asked about their present attitude toward math, as compared to when they entered Calculus 1, all 10 students indicated a positive change. Such comments as “I feel more confident now”, “I am more comfortable with it now” and “I can now see the practical value of math” reflected the positives in terms of levels of confidence, comfortableness, and functionality. In terms of the functionality dimension, one student expressed it this way, “Now I can see the actual use (of math) in chemistry, statistics and other applied areas”.

Use of Technology

The students were asked about their level of comfort in using technology now as compared to before participating in Calculus 1 & 2. Eight mentioned that they are now more comfortable with using it. The other 2 respondents indicated no change in comfort level, but both reported being competent in using technology. One of the 8 noted that she felt “more comfortable with it now because my Calc 2 teacher is using it”. Earlier in the interview this student noted that her Calc 1 instructor was against using the technology and, thus, never used it in her class.

Value of Math Courses

The students were queried as to the strengths and weaknesses of Calc 1 & 2 as related to their professional preparation and experience. The almost universal positive response was that they now can see the practical application of math to their career field. Two students also mentioned that the courses are improving their logical reasoning skills. One of these students phrased it this manner, “they are teaching me to think in a more logical way before I act”.

In terms of perceived weaknesses within the math courses, three areas were noted. First, and mentioned by several students, the classes are seen as “too fast-paced”. The concern here was that there was just too much content and related class activity going on, and not enough time. As one student put it, “the classes, especially Calc 2, are just too fast. Seems to me that these two courses could be expanded to 4 courses, Calc 1, Calc 2, Calc 3, and Calc 4”. Second, although the students had very favorable things to say about their Individual Lively Application Project (ILAP), at least three students saw a need “to better integrate the ILAP problem between math and related courses (e.g. physics)”. The third area of concern, and mentioned by two students in reference to Calc 1, was the limited accessibility of the course instructor outside of class to assist them with their ILAPs’. 

ILAP Integration into Math Courses

Students generally liked having the ILAP as an integral part of their math classes. In fact, 8 of the 10 students spoke positively about their ILAP experience, with several students stating that the ILAP required much work, but they could see the practical application value of the project. On the downside, several students complained that the course point value attached to the ILAP assignment was too low for the amount of work involved. 

One student, who was the only graduate student interviewed, expressed dislike of the ILAP in his math classes. Given his extensive work experience in computer science field, he said “Personally, I do not like them. I’m here to learn math. Give me more depth in math.”

ILAP Influence in Non-Math Courses

With the exception of three students who indicated they had “not yet” experienced an ILAP influence in related non-math courses, the remaining 7 participants noted positive influences. Most noted how they can now see math concepts within other courses and now know why they are there. Interestingly, two students mentioned the ILAP process helped them with their report writing skills. As one of students said, “it (ILAP experience) taught me how to better organize and present a report in my other courses”.

ILAP Value in Increasing Math Understanding

When asked about the ILAP role in adding to their understanding of math, the students offered positive responses in three areas. The most common response was “the ILAP has showed me how math applies”. Then a close second was the comment “it helps me build upon what is known”. The third observation, offered by one of these students, was that the ILAP “helped me articulate, in plain English, what is happening”.

Conclusions

From this set of interviews it was very apparent to this evaluator that most of the students were aware of improvements being made to the math curriculum; improvements that reflected the technology and ILAP integration goals of the Intermath project, though most were not knowledgeable of the project per se. They seemed to sense an increased use of technology in the classroom and welcomed this direction. Instructor modeling of the use of technology was often mentioned as being helpful to the students. The incorporation of ILAPs’ in the math courses also appears to be attractive to students, particularly those students with limited experience in the world of work. ILAPS’ were also viewed positively for, as one student said “they liven up the classroom”. 

Recommendations 

The integration of ILAPs’ in  math courses is a valued direction among the students, but they also would like to see the course point value attached to this activity to be commensurate with the amount of work involved. Hence, this part of ILAP development should be reviewed by the math faculty. It also appears that the next important direction for the second year of this project is to work on the spread of ILAP development into the partner disciplines.
The goal of increasing the use of technology in the math courses seems to be one important accomplishment of the first project year and should continue to be a focus for year 2. Part of this focus could be to ensure that its use is reflected across the curriculum.
The last recommendation is concerned with increasing the student pool for the project evaluation. Even though 20 students were recruited during the first project year, only 10 participated. The active participant pool needs to be increased to help ensure a more representative student sample. One way to get at this is to again have the Principal Investigator conduct a student recruitment session like she did during the first project year. The evaluator would then examine students from two time periods and follow them through the project.
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Introduction

The NSF funded Intermath project is presently in its second year of operation. The overall evaluation of this project is directly aligned with the major goals of integrating real-world application projects in math courses and related partner disciplines on campus and infusing technology into the math curriculum. In order to assess the progress of the project toward these goals, the evaluation is following two cohorts of students as they complete the math sequence and interviewing core faculty and selected community college partners over the course of the project. The first student cohort, consisting of 10 members, is from those students who participated in the Intermath project during the first project year. A reporting of the findings from the first round of interviews with this cohort was submitted to the project director and presented in-person to core project in July, 2005 (Albright, July 7, 2005). The second cohort, which represents 14 students, participated in its first round of interviews during late November and early December,2005. This second interim report is focused on the findings from interviews with the second cohort. Like the first cohort report, this reporting examines the perception of students who have completed Calculus 1, volunteered to participate in this project evaluation, and were enrolled in Calculus 2 at the time of interviewing.
 Student Participants

A total of 14 students participated in the individual interview process. These 14 came from a pool of 19 Calculus 2 students who were informed in November, 2005 of the project by the Principal Investigator, Dr. Lynn Bennethum, and who agreed to participate in the evaluation over a two year period. Of the 19 volunteers, 1 eventually dropped the course and did not participate in the interview process. Another 4 students were contacted via email and/or telephone at least twice by the evaluator, but they did not appear at their scheduled interview. 

Of the 14 participants, 5 were females, 9 were males. Thirteen of the 14 were undergraduate students. In terms of their declared major, 6 were in the engineering field (3 mechanical, 1 electrical,1 civil and 1 undeclared), 2 from physics, 1 in chemistry, 1 from computer science, 1 in math education, 1 from geology, 1 from economics/finance, and 1 graduate student from the integrated science program.. Ten of the 14 also reported that they recently took Calculus 1 on the UC-Denver campus. When asked if their Calculus 1 instructor used technology in the classroom, as opposed to using it only in homework, 10 responded affirmatively and 4 negatively. 

The Interview Process

Each participant was interviewed individually, at a mutually agreed upon interview time, and conducted in private conference room in the UC-Denver Main Building on 14th Street. The evaluator conducted these interviews over a two-week period, starting in late November and concluding on December 7, 2005. The interviews ranged from 20 to 45 minutes, with most conducted in 30 minutes.

A structured interview guide was used in this initial interview and is shown in Appendix A. After discussing the purpose of the interview, the interviewees were asked a set of 10 questions. Three of these questions pertained to the students’ background in mathematics, and 7 questions were focused on their experiences in their Calculus 1 & 2 courses. This set of questions, which was also used with the first year cohort, was drawn from the major project goals stated in the original grant proposal, with very helpful review and input provided by the Principal Investigator.
Findings
The findings reported here will be keyed to student experiences in math classes, namely, Calculus 1 & 2. Student background information was highlighted earlier in the Participants section.

Attitude toward Mathematics 

When asked about their present attitude toward math, as compared to when they entered Calculus 1, 12 students indicated a positive change. Such comments as “I was motivated all along, but now I’m even more motivated” and “I use it a lot more now, and I’ve become very comfortable with it” and “It makes me think differently” illustrated the positives in terms of levels of confidence, comfortableness, and functionality. 
Use of Technology

The students were asked about their level of comfort in using technology now as compared to before participating in Calculus 1 & 2. Eight mentioned that they are now more comfortable with using it. Another 5 respondents indicated no change in comfort level, noting that they felt competent and comfortable in using technology prior to Calc 1 and that the Calc course experiences reinforced this sentiment.   The remaining respondent said “I understand it now, but I’m still a little shaky when using it”.
Value of Math Courses 
The students were asked to identify the strengths and weaknesses of Calc 1 & 2 as related to their professional preparation and experience.  The positive responses centered around three areas. Several students were quick to note that these courses helped them think differently about math and its use in applied settings. Improving problem solving skills was commonly mentioned in this regard. Another 3 students expressed appreciation for the quality of instruction provided by the course instructors. Two other students were positive about multiple resources being available through the math department to help students with their work. Easy access to, and responsive assistance provided by course instructors, and important help obtained through the math lab were especially noted.

 In terms of perceived weaknesses, the dominant concern was the Calc 2 course. More specifically, several students noted difficulty in seeing the applied value of this course, while also indicating that too much content is covered too quickly. One student’s observation tends to capture the sentiment about perceived meaning of this course, “Seemed to me that, in Calc 2, we were doing math for math’s sake. They should change it to make it more realistic.” In terms of the content coverage matter, a student expressed it this way, “Slow down! Too much content in the time available and not all subjects were covered clearly”.

ILAP Integration into Math Courses

The students offered mixed reactions to the use of  ILAPs’ in the courses. About half of the students pointed to their “real world applicability” as an important positive feature. However, about 25% of the student cohort expressed concern that, as one respondent stated, “They are interesting, but they take away from valuable course content”. Two students also suggested that the credit attached to ILAP work be on an extra credit basis, rather than being part of the regular course grading.
ILAP Influence in Non-Math Courses 
Ten of the 14 students indicated that ILAPs’ had no influence on them in their non-math courses. Only 1 student mentioned a positive influence in other classes, specifically in his physics course. The remaining 3 noted that, since they had little or no experience with ILAPs’, they were unable to make a judgment in this area. 

 ILAP Value in Increasing Math Understanding
When asked about the ILAP role in adding to their understanding of math, the students offered positive responses in two related areas. The most common response was “the ILAP provides real world understanding”. The statement offered by an international student that “it gets down to the fundamentals of how things work” was also expressed as a positive value. 

Conclusions

Nearly 80% of the students in this cohort indicated that their participation in the Calc courses had increased and/or reinforced their positive attitude toward math. The often reported high quality of instruction, and easy access to various resources in the department for assistance had clearly affected their positive view. 

For the most part, students in this cohort were also comfortable and confident with the use of technology. The fact that 10 or over 70% of the students reported their instructors were using technology on a regular basis suggests that this modeling is having a desired affect.

Although the ILAP process was reported in positive terms by many students, the skills and knowledge gained from the experience are reportedly  not carrying into students’ non-math courses. This reported low level of transfer is in contrast to the findings from the first cohort, where 70% had indicated the transfer was occurring.

 Recommendations 
The goal of increasing the use of technology in the math courses appears to be one important accomplishment of the project to date. That its use is reportedly present in most math classes and students do appreciate instructor modeling in this area year suggests that this project priority is being effectively addressed. One focus of this year’s project activity could be to further expand the use of technology into those math courses not presently active in this area. 
The perceived value and use of ILAP remains somewhat problematic among the students. Many students like the ILAP for its power in demonstrating how math applies to real life situations. However, several students perceive the infusion of the ILAP as taking away from important course content that needs to be covered. Moreover, some students have recommended that the course point value for ILAP activity be reconsidered. One student suggested it be reduced to an extra credit status; while another felt its point value should be increased. Given this mixed reaction, it seems that project staff and course instructors should consider discussing this matter with those students who are presently enrolled in the Calc 2 courses and possibility explore ways to more effectively bring forth the positive features of the ILAP approach. The fact that so many of the students in this second cohort also reported that there was no transference of the ILAP experience into their non-math courses further suggests the need to address this matter during this project year.

Finally, the evaluator would like to commend the project director for moving forward with the recommendation in the first interim report (Albright, July, 2005) that the student pool be expanded to include this second cohort. This direction now enables us to collect valuable information about targeted project priorities from 24 students from two cohorts as they progress through their math courses over a two year period.  By having two student groups we can identify student experiences and perceptions both within and across groups.

Reference

Albright, L (2005, July 7). Evaluation of the Intermath project: Interim report # 1.  Eight page report submitted to the NSF project principal investigator and core faculty, Mathematics Department, University of Colorado, Denver.
 APPENDIX  A:   Intermath Student Interview Guide


CU-Denver

Cohort #2 

Interview # 1

Nov-Dec, 2005

Purpose of Interview: Over the next two years, we will be evaluating the mathematics curriculum at CU-Denver. This is made possible through a special National Science Foundation grant to the mathematics department and directed by Dr. Lynn Bennethum. We are particularly interested in your perception of how this curriculum is affecting your attitude and feelings about math in general, and your interest in technological fields such as engineering and computer science, and technology. We especially appreciate your willingness to participate and I look forward to interviewing you today and two more times over the next two years. 

Student____________________

Interview Date_____________

 Math Background Items

1. Where and when did you take Calculus I?

2. Did your Calc 1 instructor use technology (computer or calculator) regularly in class, as opposed to only using it in homework?

3. What is your major area of study?

Perceptions about Math
4. Relative to where you were before you took Calc 1, how would you describe your change in your attitude toward learning math?

5. Relative to where you where before you took Calc 1, how would you describe your change in comfort level toward using technology?

6. What do you feel are the strengths and weaknesses of Cal 1 and Calc 2 as related to your professional preparation and experience?

Strengths                                                                   Weaknesses 

7. Perhaps you did not do an Interdisciplinary Lively Application Project (ILAP) in Calc 1. However, based on your experience with ILAPS, what is your opinion on incorporating them into math courses?  

8. Have ILAP(s) had any influence on you in non-math courses?

9. Have ILAP(s) helped increase your understanding of math? If so, how?

10. Any observations and/or recommendations you wish to share?

APPENDIX C

Student Comments on Student Evaluations about ILAPs
Department of Mathematical Sciences
University of Colorado-Denver

FCQ responses to ILAPs - Spring 05

MATH 1401 – instructor 1:

E. What is the most beneficial aspect of doing the ILAP in this class?


1. What’s the ILAP?


2. Applying what we learn to everyday experience.


3. It integrated most of what we learned throughout the semester into one project.


4. ILAP?


5. It helped figuring some problems out.


6. Getting to apply what we learned to a situation in real life.


7. It helped me with graphing better.


8. Group activity.


9. You get to see a practical example of the course material.


10. The practical application of the material learned in class.

F. What do you think could be done to improve your experience with doing ILAP?


1. Less writing.  It’s difficult to write a paper on math subjects.


2. Start it earlier.


3. Group activity.


4. Nothing


5. Work on it more consistently throughout the semester.


6. Explain how to use it in it’s entirety.



7. Work on it more throughout the semester.


8. Nothing

MATH 1401 – instructor 2

E. What is the most beneficial aspect of doing the ILAP in this class?


1. Learning LaTex.  The actual work seemed either trivial or beyond us.


2. It encouraged real world thought of trig and calculus.


3. The work out problems.


4. Not beneficial.


5. Nothing.


6. Nothing really other than it related physics to calc but we really weren’t tested on pendulum theory.

F. What do you think could be done to improve your experience with doing ILAP?


1. Make the problem something that could have been done without so many hints and “do x then y”. Less physics.


2. It seemed to have a lot to do with trig, not just calculus.


3.No write up, that could have been given as a homework or several quizzes.


4. The objectives for the paper should be better outlined.  I found it unclear as to what was required for the paper.


5. Get rid of the physics.


6. Allow the students more time, don’t leave them in the darkon the problems.

MATH 1401 – instructor 3

E. What is the most beneficial aspect of doing the ILAP in this class?


1. Some mental concepts of how calc relates to physics.


2. Seeing how calc is applicable to a real world model.


3. You get introduced to physics concepts.


4. Without explanation, ILAP is utterly worthless.  In future, teacher must present this better.


5. It did show some real world applications of calculus.


6. There was nothing beneficial about ILAP.  Mrs. Morrison did not cover what was needed to do this project.  Entire class was lost.


7. I felt that the ILAP had very little to do with the course.  We could have just done a chain rule work sheet and gotten the same info.


8. Absolutely nothing.  It was an absolute waste of time.  If I wanted to do physics labs or projects I would enroll in physics.  The instructor did a great job explaining the project.


9. Don’t know what it had to do with the class.


10. Part A was useful since we were doing that part of the project in class. Part II was not useful since I saw no relation from the project to what we were doing in class.


11. Group work.


12. None.  Waste of time not relevant.


13. The Practical application of calculus and preparation for physics are two beneficial aspects of the ILAP.


14. Understanding real world situation of calculus.


15. There really wasn’t any.  It added a lot of unnecessary stress and I didn’t learn anything.


16. I think the ILAP would have been easier for me to do if there was more class time spent on it.


17. Using skills on a new level.


18. To understand physics and relation to calculus.


19. Application of information.

F. What do you think could be done to improve your experience with doing ILAP?


1. More explanation of part II.


2. I think if it state how calculus are used in the project it will show student the purpose of the project.


3. It was really difficult, really had no idea what I was doing more direction needed.


4. More help and explanation from the instructor about part B of the ILAP


5. Have the teacher set aside class time to help with the second part.


6. Part B needs to be explained better for finding equations.


7. Part B was not particularly clear.  I had to look up a few things on the internet and reference my old physics book.


8. Should change it and make it more interesting and related to real life.


9. Further instruction in class before project is handed out, all details covered.  We should be applying our knowledge not discovering it while doing the project.


10. The second part of the ILAP should be more relevant to what is going on in class.


11. Don’t do it.


12. Completely eliminate it.  Everyone absolutely hated it.


13. Gove over concepts for project in more detail in class.


14. Explain part B like we are supposed to or may be just eliminate it altogether.


15. Explain deriving concepts and equations more in depth.


16. Teach derives as a tool to do the project.


17. Write intelligent thorough directions and have instructor review all parts at least briefly.


18. Spend time in class to go over part B of the project.


19. Make the instructions clearer.  The way the questions were worded made it difficult to start out.


20. Clearer explanation of what is wanted . Clearer directions on write up format.
Math 1401 Instructor 4
E. What is the most beneficial aspect of doing the ILAP in this class?


1. It applies to the physical world and takes physics into concpt.  Mathematically difficult only graphs and derivatives helped.


2, Practical examples of calculus.


3. Using calc in a real world situation.


4. Helps your grade.


5. Physics applications not very relevant.


6. ILAP was not beneficial at all.


7. Learning that there are practical applications to what we are being taught.


8. Hands in applications of calc. concepts.

F. What do you think could be done to improve your experience with doing ILAP?


1. Not so much difficult derivative rules so early in the year, also clearer explanations on tasks would highly help.


2. Remove math beyond calc. 1, such as diff. eq. and very abstract equations.  Provide better examples of what needs to be turned in.


3. Not so long and hard.


4. Nothing.


5. Make physics section less difficult.


6. I don’t think it really relates to calc.
MATH2411 Instructor 1:

E. What is the most beneficial aspect of doing the ILAP in this class?


1. It made me think about the concepts more and it helped me understand them better and motivated me to write effectively and to think about what was happening.


2. Gives us an example of a real situation that we can apply calculus to.


3. To see how calculus can be used in real life examples – practical uses.


4. It provided applicable insight into what we are learning calculus for.


5. Applied math to real life situations.


6. It gave you the chance to apply what we learned to a real life situation.


7. Seeing math applied to real world data.


8. Nothing – I want to learn math.  If I wanted physics I’d take physic class


9. I don’t know what ILAP is.


10. Putting the math/calculus into words, explaining the concepts.


11. To look at the aspect in a mathematical aspect and compare to a computer.


12. Made the course more practical.

F. What do you think could be done to improve your experience with doing ILAP?


1. Nothing, I thought it was fine.


2. Only have one introduction and conclusion for entire project rather than for each section.


3. Perhaps give another ILAP.


4. The ILAP didn’t really make much of an impression on me.


5. Should be assigned earlier, as soon as needed material is covered.


6. Make it more relevant to material we will be tested on.  Felt like busy work.


7. Do not do it.


8. Less time consuming.  The calculus on the middle project took quite a while.


9. I wish there would be more then 1 project, but the work load may be already too much.


MATH2411 Instructor 2:

E. What is the most beneficial aspect of doing the ILAP in this class?


1. Seeing an actual application of the math.


2. The ILAP gives more real life situations as compared to just having equations and solving.


3. It did have you look further at the material we are learning.


4. The application to Calculus II such as differential equations.


5. Gives you a more not necessarily hands on but almost a more hand on use for the math.


6. It helped me grasp the concept of the differential equations.


7. Extra treatment of a difficult subject.


8. Gives and experience to liven up class.  Move around and wok on something in a “real” environment.


9. Using the calc project to apply concepts to real life situations.


10. Learning excel better.


11. Seeing how Calc II can be applied.


12. It was alright.  It helped give a real aspect to calc.


13. It was some easy points.


14. Seeing Calculus applied to real life.


15. Gave a real life purpose to calculus.  At least an example of how to use it.

F. What do you think could be done to improve your experience with doing ILAP?


1. Nothing


2. More interactions between students


3. Make the ILAP have some real life significance 


4. Maybe if more class oriented rather than just a project.


5. Less number crunching more conceptual/course related problems.


6. Not doing it.


7. Learned about how to use concepts more in depth.


8. Some of the questions seemed a bit vague and could use a little better explanation.


9. More feedback


10. Nothing


11. Some of the questions the ILAP asked were a bit confusing and I was left not knowing exactly what was wanted.


12. Offer more help to student or make it worth more points.


13. Not have so many parts to it.


14. Perhaps some of the smaller tasks can be combined and maybe a small discussion of what we were supposed to get out of a certain section.


15. I can’t think of anything.

MATH 2411 Instructor 3

E. What is the most beneficial aspect of doing the ILAP in this class?


1. It made me think about real world problems and I could math it with mathematics.


2. Got a chance to see math take place in a real world setting.


3. The application of calculus.


4. I got a more hands on grounded example to learn with.


5. There was not a beneficial aspect of it.

F. What do you think could be done to improve your experience with doing ILAP?


1. Make them worth more points.  The amount of work needs to match the possible points.


2. Something more interesting.


3. Have everyone work through it together in class.


4. Present it in a way that corresponds more closely to whichever unit we happen to be working on.

FCQ responses to ILAPs - Fall 05
MATH 1401-R01

C.  The best way to improve this course would be to:

4. Use more real-world application examples.

MATH 1401-R02

B.  The least effective aspects of this course were:

7. Projects! Part A took way too long to only count as a little more than homework…part B was ok.

8. Recitation was not as helpful, though it was a good forum for the quizzes.  The pendulum activity, though interesting, was not very helpful in actually learning calculus.

C.  The best way to improve this course would be to:

2. Make the class project more relevant to class.

8. Add points to the project and grade based off of different things ie: not having exact steps in HW problems.

MATH 1401-R04

B. The least effective aspects of this course were:

2. The pendulum activity was a nice application of Calc but seemed a lot like busy work.


5. Pendulum activity.

       C.  The best way to improve this course would be to:

4. Simplify the pendulum activity.

MATH 1401-R06

B.  The least effective aspects of this course were:


1. Group project.


2. The group project.

3. I would like more explanation of why we do assignments, how they fit within the calc framework.

MATH 2411-001

B.  The least effective aspects of this course were:

1. Covered same aspects too quickly and also too much information in one area is usually given.  (Like giving proofs of same things.)

2. Difficult, office across street.

3. The project need more explanation on that.

4. The textbook.

5. The ILAP was very poorly explained.

8. ILAP project.

C.  The best way to improve this course would be to:

6. Begin project sooner, or eliminate completely project was enjoyable and informative, but felt rushed.

8. Do away with Ilaps

9. Change book and eliminate class project.

10. There were times when it seemed it was too fast and times when it was too slow.  Overall, it was good.

11. Put integrals in Calc I so Calc II doesn’t hit as many major topics!  Calc I is too easy where as Calc II is too much too quick.

12. Spend more time talking about the Ilap and reviewing questions on homework or whatever. Also be more available for help and less cynical to those with a busy schedule.

MATH
2411-002   USED MULTIPLE SMALL ILAPs – NO IN CLASS DEMONSTRATIONS

A.  The most effective aspects of this course were:


1. The lectures.


2. The way in which the professor taught.  The homework.


4. The instructors willingness to help the students.


5. The presentation, homework problems.


6. Teacher student interaction.  Accessibility of the instructor for most part.


7. Suggested assignments and the class project.

15. Several examples were used and the Prof. was excellent at taking additional time to explain problems.

16. Very good lectures/in class demonstrations.

B.  The least effective aspects of this course were:


7. Project.

14. The calculator learning bits.

15. Projects

C.  The best way to improve this course would be to:


1. Provide teachers with colored chalk.

2. Implement maybe a lab with certain projects to display prospective use of learned equations.

10. Provide more materials for outside of class use that complement Dr. Briggs’s teaching.  Textbook was generally unhelpful; not enough examples.

MATH 2411-003

B.  The least effective aspects of this course were:


1. None


2. Project

FCQ responses to ILAPs – SPRING 06

MATH 1401-001

C. The best ways to improve this course would be to:

1. More explanation of pendulum assignment.


2. Give us some kind of indication of our grades throughout the semester. Assign 

pendulum earlier. Fix mathzone problems.

MATH 1401-003

B. The least effective aspects of this course were:

1. Math zone.


2. Math zone assignments.


3. The final project, it needed more explanation.

MATH 1401-003-R02

C. The best ways to improve this course would be to:

1. Better time managing and more clear.

2. Do activities in class to make sure every or at least most students understand the material. 

MATH 2411-001

A. The most effective aspects of this course were:

1. The teacher.

10. Incorporating technology as another approach to the analytical method. 

Realistic application of mathematical models in in-class activities.

B. The least effective aspects of this course were:

4. Project.

C. The best ways to improve this course would be to:


1. Don’t get rid of project, it helps make sense of the material.


5. More hands on activities.


7. Make projects optional.

9. Include more real-world applications of abstract concepts.

MATH 2411-002-R01

A. The most effective aspects of this course were:
5. really appreciated the weekly notes. And ILAP.

B. The least effective aspects of this course were:
6. Puh the work.

7. The project was interesting, but didn’t seem to be very relevant. When materials were covered in recitation only it didn’t seem to be effective.

C. The best ways to improve this course would be to:
7. More explanation of topics.

MATH 2411-003-01

A. The most effective aspects of this course were:
3. The homework load. There is just enough that you do every type of problem we talk about but its not so overwhelming that you cant take the time to fully understand the problem and do it correctly. 

6. Application of Math to the real world.

7. The homework assignments because in math you have to actually do the problems in order to understand them!

11. Applications of the mathematics. Using examples to show how to do something rather than just giving us a formula and telling us figure it out.

B. The least effective aspects of this course were:

1. Recitation sessions, Application project.

4. the project.

6. the project, I don’t think it was worth the amount of time we had to put into it. Maybe less tasks or more worth more points.

8. The ILAP project.

C. The best ways to improve this course would be to:

4. No project.

9. Eliminate the project because it is too much work. Make the class size smaller.

D. Further comments: 

1. I think the project should either be worth more points or have less work for it.

2. There is not enough credit given for application project. It takes a lot of 

time and work for credit given.

7. I didn’t like the project.

MATH 2411-003-R02

B. The least effective aspects of this course were:

1. The project at the end of the semester.


2. Trig sucks.

C. The best ways to improve this course would be to:

1. Find a way ground trig.


2. No project

MATH 2411-004

A. The most effective aspects of this course were:

4. ILAP project, also teaching style very conducive to learning material.

8. Lecture with in class examples and review.

B. The least effective aspects of this course were:
4. The least effective aspect would be the ILAP because, it was of little relevance.

8. ILAP
C. The best ways to improve this course would be to:
8. I actually enjoyed the lab for this class more so than Calc I’s.  I think it fit the material well.  An additional application activity like that might be helpful.
FCQ responses to ILAPs - Fall 06

MATH 1401-001   Mini projects (not major)
A. The most effective aspects of this course were:

11. The ways in which the material was presented. It was clear understandable and neat.  The application problems were very helpful as well.

24. Take home part of the exam: Gave me time to work on it.  Notes of the week allow me to keep track with HW and projects.  Application problems weren’t too hard but allowed me to apply my calculus and have a better understanding.

27. The professor was really well prepared and explained concepts really, really well.  Really enjoyed application problems, as I am taking this class for a different major.

B. The least effective aspects of this course were:

7. Application problems

13. Application problems.

21. The application problems.

C. The best ways to improve this course would be to:

18. During recitation, let students work on and ask questions about homework assignments and application problems.  Make the quizzes more similar to the homework assignments.
D. Further Comments:

13. I feel time expected to spend on class outside of class is high.
MATH 1401-002 

B. The least effective aspects of this course were:

1. Labs.

3. Labs

6. Labs.

7. Labs

9. Labs.

12. The retarded labs.

C. The best ways to improve this course would be to:

2. Take away labs.

3. Nix with the labs and get a dry erase board.

7. Find or write new labs.

12. Get rid of labs, waste of important class time.
MATH 1401-001-R03 
B. The least effective aspects of this course were:

2. Application problems.

MATH 1401 R04-01 Speiss Shelly 
B. The least effective aspects of this course were:

6. labs.

8. labs

10. labs.

C. The best ways to improve this course would be to:

8. change textbook, get rid of labs.

MATH 2411-001 
B. The least effective aspects of this course were:
     7. The disease project.

     8. ILAP project seemed lit it was not applicable and a waste of time.

     9. Take home project (ILAP)

C. The best ways to improve this course would be to
     4. No more ILAP, project that is more in tune w/matter.

     5. Get rid of the project, make homework worth less or optional.

MATH 2411-002 Lance Lana

A. The most effective aspects of this course were:
     6. The project
B. The least effective aspects of this course were:

     1. The project.
C. The best ways to improve this course would be to:
     5. No project.
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