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TCSS 390 is a course offered to undergraduate students in the CSS major to support their learning in some of the core computing courses.  There is a section of TCSS 390 for each of four different courses in the CSS program.  They are TCSS 143 (second quarter of objected-oriented programming), TCSS 321 (discrete mathematics), TCSS 342 (data structures), and TCSS 343 (design and analysis of algorithms).  These seminars are also known as “the workshops” and as DEEEP (Developing Excellence in Emerging Engineering Professionals).  The workshops are managed by a faculty supervisor (me) and a member of our professional staff in our program.

The purpose of this course portfolio is to provide the rationale both for the need for and the design and implementation of the workshops.

Course Objectives

Anecdotally, we have discovered that students fail in the CSS program for a variety of reasons.  They include general talent, not enough time for studying (e.g., many students have jobs or families (or both) that compete with their studies), or simply not knowing or practicing the sort of effort and skills needed to be a successful student.  Financial concerns and proficiency with English (which may or may not be ESL issues) are also factors.  As educators, we can do little about the general talent of students or the financial situation they are in, but we can enlighten those students who do not know the level and kind of effort it takes to succeed.  I suspect that many of our students who fail would succeed if they were able to develop the mental tools and discipline they need to succeed.  The organization and operation of the workshops are designed to serve this aspect of school in serving the following three objectives.

The primary objective of the workshops is for students to learn and practice the study and thinking habits of engineering professionals in the context of solving problems related to the companion CSS course.  Related to this objective is for students to earn higher grades in a course for which they are participating in a workshop than if they did not participate in a workshop.


One assumption we make in the workshop design is that students might not have the “habits of the mind and heart” that are required for serious engineering professionals.  By making public and transparent the process of problem solving, we make explicit the language of problem solving in the context of computer science.  That language can then become part of the students’ way of thinking and communicating to others.  If a student does not succeed, lack of exposure to problem solving techniques is less likely an explanation for it.

Students in the workshops meet 4.5 hours per week to work on problems under the guidance of a facilitator.  The problems, chosen by the facilitator and organized as a worksheet, are relevant to the material presented in the companion CSS course. Unlike traditional discussion sections, students in the workshops meet for more hours each week, focus almost exclusively on problem solving, and must consult with their peers to solve problems.

A secondary goal, which also serves the primary objective, is to provide a learning environment where students can form a learning community or network.  That network includes other students in the workshop, the facilitator, and faculty.


The purpose for providing a learning community is that there may be many students who do not have any sort of academic support network to deal with the academic and social challenges that computer science courses raise.  Research on diversity issues regarding student success identifies the integration of the academic and social lives of students (for example, Treisman [2]) as a critical hurdle.  But it is not just underrepresented populations that face these challenges.  Nelson [1] argues that students from “non-elite” high school backgrounds exhibit the same problems that underrepresented populations do in the sciences.

In a typical workshop session, students work in small groups to solve problems on worksheets.  They must rely on each other’s knowledge and skill to solve these problems by talking to each other.

A tertiary goal of the workshops is to provide the facilitators, senior undergraduate students who manage the workshop sessions, a venue where they can both deepen their understanding of the material in the course they facilitate and practice using the language of computer science.  In other words, the workshops provide facilitators a way to increase their level of professionalism.


We want the facilitators to gain a deeper understanding of the material.  We believe their growth as teachers will enhance their growth as students, lifelong learners, and professionals.  This objective is also instrumental: facilitators are more likely to put more effort into their job as facilitators if they perceive that they are growing intellectually.

The facilitator’s role is to create challenging worksheets and to provide support and guidance while students are solving problems (tertiary objective).


There are other goals that I will not provide a rationale for.  They include increased communication between students (the facilitators) and faculty and a greater understanding of the kinds of problems/challenges students face early in our curriculum.

This model of workshop is an adaptation of the ESP workshops (University of Texas, Austin) [2] for freshman calculus and has been replicated in mathematics, science, and engineering programs across the country (mostly mathematics).
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Course Context
Context of the Course in the Curriculum


The workshops are two-credit pass/fail course.  Each workshop meets for 4.5 hours per week.  Enrollment is voluntary.  Completion of the workshop does not fulfill any graduation requirements, but it does appear on the official university transcript and may have financial aid implications for some students.  The workshops play two roles in the curriculum: (1) they support the course goals of their corresponding lecture courses, and (2) they provide a place and opportunity where students can practice, in a low-pressure environment, what they should be doing outside of class: talking to other students about problems and the course material.


TCSS 143 and 321 occur very early in the curriculum, and TCSS 342 and 343 are in the middle of the core curriculum.  (See the prerequisite tree on page 5.)  UWT is on the quarter system.


Each course usually has an enrollment anywhere from about 15 to 25 students, and enrollment in the workshop varies widely (anywhere from 15% to 70% of the class).  See page A-2 for statistics on enrollment in the workshops. 

Student Profile


Every student taking a workshop must be enrolled in the corresponding lecture course.  Since enrollment is voluntary, we assume that students in the workshops have a bit of an extra motivation to succeed in their courses than the average student.


Most of our students are "non-traditional" students.  Some have families, some have jobs, some are at school part-time, and nearly all students live away from campus.  Some students prefer to schedule their classes so that they have to come to campus only two days per week.  Students tend to work on the homework problems, but they tend not to work on extra problems beyond the homework.


Since UWT is a two-year upper division campus, all of our students have transferred from some other institution.  The vast majority of our students transferred from area community colleges.  A handful of students have transferred from UW Seattle and other four-year universities.


Some of our students are on financial aid.


The students that enter any of the courses in our curriculum have wide range of skills and abilities.  Even after students have taken several courses in our curriculum, there are stellar students and there are students who even in their senior year do not fully understand fundamental programming principles.

Constraints and assumptions


Each workshop is supervised by a facilitator, a senior undergraduate student or masters student who has done well in the workshop he or she is facilitating.  Our class schedule is arranged in 2.25 hour blocks on two days a week (either MW or TuTh).  Classes start at 10:45, 1:45, 4:15, and 6:45.  That gives eight time slots per week.


Labs for all classes are open (although TCSS 142 and 143 have scheduled lab times), and so there is usually space available in our labs for any activities we might wish to engage in.


Since the course is voluntary, we have opted not to require a textbook (so as not to discourage enrollment).

Implications of the context of the course


The scheduling structure and the fact that the facilitators are students themselves causes a difficult scheduling problem.  We like to schedule our workshop after the lecture section, but there may be a conflict with other classes that the students are likely to be taking and with classes that the facilitators are taking.


Because of the voluntary nature of the course, we have had to carefully construct a compelling case for why a student should enroll in the course.  We have used the idea that enrollment in the workshops will increase the likelihood of better grades.  We have made the workshops distinct from the corresponding lecture course so as to make the environment low-pressure.  We have made the workshops two credits to make them attractive to students who are on financial aid, allowing them to take two 5-unit courses and a workshop to achieve a 12-unit course load (full-time status for financial aid purposes).


Availability of labs allows the facilitators to occasionally use the lab for programming exercises.


The wide range of skills of the students suggests that cooperative learning techniques could be leveraged in the course design.  Indeed, the course involves a lot of small group work.


The non-traditional and commuter nature of our students has caused us to design a set of problems that they would normally not think of doing themselves and a set of activities that perhaps more traditional students would be more likely to engage in (e.g., getting together in small groups to study the course material).


Since most of our students have transferred from community colleges, we are not sure what their skills are a priori (as evidenced by the wide range of skills instructors in the early part of the core observe).  Thus, we must be aggressive early in the workshops to ascertain their ability level and adapt to their strengths and weaknesses.  Much of the activities of early workshop sessions are designed for students to get comfortable with the workshop environment as well as assessing their ability level.

Prerequisite Tree for Core Courses








Course titles:

142, 143: Object-oriented prog. I, II

343: Design and Analysis of Algorithms

305: Programming practicum


360: Software Dev. and Quality Assurance

320: Mathematics fundamentals

371: Machine Organization

321, 322: Discrete mathematics I, II

372: Computer Architecture

325: Computers, Ethics, and Society

422: Operating Systems

342: Data structures

Course Syllabus

Course Content


The course content of each workshop follows the course content of the companion core course.  As each topic is introduced and discussed in the companion course, students in the workshop will work on problems related to those topics.  These problems are arranged as a worksheet by the facilitator before each workshop session.


When there is a major exam in the companion course, the facilitator usually conducts a review session.  The format of these sessions varies.  Workshop students might take a sample midterm exam to get a feel for the time-pressure atmosphere of the exam, or students might engage in a friendly competition structured as a quiz show such as Jeopardy.


Facilitators are explicitly trained not to lecture on material, and they especially are not allowed to lecture on material not covered in the course.  However, if during the normal operation of the workshop there is an opportunity for a facilitator to relate something the students are working on to something else the facilitator knows about, then facilitators are encouraged to make such connections for students.

Course Structure


To encourage enrollment in the workshops, we chose the course to be pass/fail.  When the workshops were first offered to students, all but one of the workshop sections met twice a week for one hour each session.  There was one section that met twice a week for two hours each section.  After the first quarter that we offered the workshops, some students wanted to have more time to work on the problems on the worksheets.  So, in the following quarter, all sections of the workshops met twice a week for two hours each session.  This allowed for more time to really understand the problems and reflect on them.


The course syllabus that is distributed to the workshop students in the first workshop session can be found on page A-3.

Teaching Philosophy


The development of my teaching philosophy is based on my answers to the following questions.  What is the purpose of teaching?  How does learning occur?  What role does the teacher play in learning?  What does a successful classroom "feel" like?  How can a teacher improve his or her craft?


One purpose of teaching is to facilitate student learning.  Specifically, a successful student will have mastered the knowledge and techniques presented in a course.  A successful student will also have improved in the activity of learning itself.  For example, a good student will have learned to ask questions, to learn how to contribute ideas in a group environment, to learn to work with their peers, to demand excellence of themselves, and to improve their verbal and written skills in the context of the course material.


Another purpose of teaching is that of a mechanism to transmit ideas of one generation of minds to the next.  In disciplines where professional competence is important (such as the sciences and engineering), acts of teaching embody the culture and practices of the profession.


Learning happens, then, when a student learns not only information, skills, and procedures, the basic stuff of learning, but also when the student gains a deeper understanding of learning itself: the methods and tools of learning and the conditions under which optimal learning occurs for him or her.


The teacher has a critical role in this process, primarily through the creation of an environment where opportunities for such learning can take place.  All teachers create such opportunities (for example, "Please read the book" or "Solve some problems outside of class"), but I believe that good teachers are ones who make the opportunities more likely to come to reality.  Good teachers understand how students learn in general and have the particular understanding of the students in his or her particular class.  The particular understanding of a particular class of students requires a quick assessment of their abilities, especially at the beginning of a term, and persistent observation of students' progress through the term.


In other words, if I were to devise a metric for teaching quality or performance, I would propose the following.  Given that a student will spend, let us say, 10 hours per week attending and studying for a class, we want to compare the advancement in learning (by the metrics I mentioned above) that actually happens to the advancement in learning that could happen with the optimal set of stimuli over the time period of the course.


One goal of the teacher, then, is to maximize this ratio, despite the fact that it is next to impossible to measure these quantities.  Unfortunately, because of differences in experience and skill, the optimal stimuli for one student will almost certainly be different than for another.  So, activities in the classroom that optimally advance one set of students might be a dismal failure for another set of students.  Teaching can be tailored to individual students through the use of office hours, email discussions, etc., but the classroom experience is almost always the primary tool of teaching.  Thus, unless there is a teaching strategy in the classroom that is optimal for all students, one's teaching performance as measured by the metric above is always less than 100%.


There are issues of diversity and fairness that arise from this metric.  If, for example, most of a class learns best through impeccable lecturing whereas a minority of the students learn best through hands-on activities and small group discussion, then it seems that in such a case, lecturing would be the way to teach this particular class.  However, this does not provide good prospects for the minority of students who would not learn as much.  In fact, relying only on lecture, even when all of the students would gain knowledge the most efficiently this way, would do little to achieve the goals of teaching such as improving group work and verbal communication skills.  So, it seems that an important quality of a good teacher is that he or she is able to bring to bear to the classroom a variety of teaching methods not only so that students with different learning styles can learn, but also so that they have opportunities to develop modes of learning that they might not be strong in.


Indeed, if learning is measured not just by the amount of knowledge and skill the student has, but rather in addition by his or her ability to raise questions, participate in groups, etc., then a good teacher is obligated not to rely on any one method of teaching or any one kind of activity to promote learning.


I have used a variety of teaching methods with the intent of developing all of the mental tools I believe students need to succeed in their careers and as intellectual citizens.  Such methods include lecturing, small group activities, full class discussions, Socratic dialogue, and role playing.  Which activities I use and in what proportion depend on the nature of the subject matter.  For example, when I teach the Computers, Ethics, and Society class, I rely much more heavily on group discussions and role playing than I do when I teach the Design and Analysis of Algorithms class.  For the workshops, I don't do any direct teaching, but we instruct our facilitators to use small group work and the Socratic method to encourage independent thinking and self-reliance, which are traits that lead to the objectives of the workshops.


I also try to inject humor and references to things outside the discipline with the hopes that by presenting an idea in a different context or way, the likelihood that a student will understand and remember an idea will be greater.  It also tends to make the presentation of the material more interesting to students.  I strive to create a classroom where topics of importance and interested are discussed by both students and instructor, where students are engaged, and where students have a sense of how what they are doing and discussing relates to ideas outside of the classroom.


The successful classroom is one where students are engaged, asking questions, and demanding of themselves and others, including the instructor.  The unsuccessful classroom is one where students are there primarily because they feel that they have to be there or should be there because of some formal obligation rather than a genuine desire to learn and grow.


Some have characterized the teacher as a knowledge holder, a classroom manager, an intellectual guide or facilitator, or an entertainer.  I believe good teachers are ones who understand that the teacher plays all of these roles at different points in the course, but does so from a position of integrity, compassion, and excellence.


Outside the classroom, a good teacher envisions what the classroom experience will be like and prepares materials for the classroom to achieve that vision.  A good teacher provides good examples and good explanations.  A good teacher thinks about what sorts of feedback on homework assignments will maximize learning.


The good teacher also finds ways to improve his or her craft.  There are well-known ways of doing this, and the methods I use to improve my craft are through reading of the literature to find new techniques to present ideas, observation of my colleagues, taking seriously the anonymous feedback I obtain from students each term, and self-reflection and reconceptualization of who I am as a teacher as I gain more teaching experience.


These values are the ones that I try to infuse into the workshops through our facilitator training and weekly meetings and my occasional visits to the workshops.  The design and implementation of the workshops is consistent with the philosophy above in that they provide a more “open” space for students to explore and develop curiosity than in a typical lecture course, and thus they complement the standard methods of teaching in a lecture course by providing a wider array of teaching and learning methods.

Teaching Methods


We employ a variety of teaching methods in the workshops.  These techniques tend to require a large amount of face-to-face time, making them more suitable for a format such as a discussion or recitation section or the workshops than in a standard lecture.  The most important work to increase the likelihood of success happens before the quarter begins.

Setting Up Expectations for the Course


In order for the workshops to be successful, there needs to be some level of "energy" in the course, and this can happen only if there are enough students who enroll in the workshops.  However, numbers alone are not enough.  In order to maximize the commitment of the students who enroll, we advertise the workshops as a kind of honors course, where the students who are enrolled are expected to do what it takes to get an A or a B in the class.  Getting that commitment before the workshops begin and then emphasizing it again in the first workshop session helps to maximize the commitment level of the students, because students have a basis for believing that everyone else in the workshop has made the same sort of commitment.


The course syllabus document distributed in the first workshop session repeatedly refers to such commitments.

Worksheets for Problem-solving


Students spend most of their time in the workshops working on problems (organized as a worksheet that is constructed by the facilitator).  This choice as the main mode of teaching and learning is based on the hypothesis that students are not spending enough time practicing working on problems at home.  The workshops provide a low-pressure environment to form study groups and work on problems with the guidance of the facilitator.


The problems are based on material that the students have recently been introduced to in the lecture course.  Ideally, a student works on a problem on the worksheet and one or more of several things happen: (1) the student gets more practice on ideas or problems presented in lecture, (2) the student gets more practice in writing down complete answers, (3) the student gains a deeper understanding of the ideas or concepts involved, (4) the student sees connections to related ideas or concepts presented in lecture or in other courses, (5) the student becomes more aware of his or her own problem solving process.


There are typically anywhere between 3 and 15 questions on a worksheet.  Problems on a worksheet range from the routine (e.g., "insert the following items into a binary search tree") to typical homework problems to problems that require mastery of multiple concepts to solve.


The ideal problem in the last category of problems usually requires some sort of insight that was not presented explicitly in class, has some sort of relation to the "real world" (that is, it conveys a sense of relevance), and is actually solvable in the time allotted.  However, there is no formula for what makes a good workshop problem.  Some examples of good workshop problems are ones that

· have multiple parts that illustrate different aspects of a single concept or scaffold in a way that leads students to a more general concept

· ask for qualitative or conceptual judgments about related ideas

· ask for analysis of an argument

· ask for examples or counterexamples

· require the student to use the language of computer science in a precise way

· ask the student to predict or compare

Collaboration


When students work on the worksheets, they work together in groups of 2 to 4.  The rationale behind this approach is that when working in a group, students can fill in each other's gaps in knowledge when trying to solve a problem.  Oftentimes, the problems are complex enough to require the combination of multiple ideas or techniques to solve.  By working in groups, there is a greater likelihood that there is enough collective knowledge and skill to complete the problem.


Working in groups also gets students to talk about the material and use the accepted terminology or definitions.  That is, in addition to having to know the material for themselves, students are required to communicate ideas to each other, which is part of what it means to become a professional in a discipline.  Working in groups also allows students to see how other students approach problems, increasing the likelihood that they will adopt better problem solving approaches.


We have discovered, and the large body of research on collaborative work seems to confirm, that groups of 3 are ideal for this kind of environment.  Ideally, there would be about 12 students enrolled in a workshop, which would allow for 4 groups of students working on problems.  The energy created in a classroom with 4 groups is noticeable.  With only 2 groups, the workshop has a feel that is more like a study hall, and with 6 or more groups, the facilitator is a bit overworked to keep up with all 6 groups.

Socratic method


Facilitators are trained not just to give answers to questions students might have in the course of solving a problem.  Instead, when a student gets stuck on some part of a problem ("What should I do next?", "What does this fact have to do with that fact?", "How do I calculate this?"), facilitators must quickly determine what conceptual or procedural block the student has and give an appropriate hint or suggestion or way of thinking about the problem so that the student can make progress.  Often this involves rephrasing the question the student has to a simpler one that the student can answer and that will lead to some insight to answer the larger question.


For example, one of the questions on the worksheet might be to provide an English description of what a code fragment does.  A group might not know where to begin, and so instead of showing how he or she would solve the problem, the facilitator might ask, "What does the code fragment do with input 0?" or "Trace the code on input 0."  After the students do this, then the facilitator might ask, "Now what does it do on input 1?"  This redirective questioning (answering a question with a question) is meant to encourage students to engage in asking questions and to learn how to ask smaller questions to answer larger ones.  It also encourages students to be more independent and self-sufficient in their learning.  The facilitator's role in this process is to speed up the process of learning by drawing attention to the kinds of questions and ideas that are relevant to solving particular problems.


The Socratic method also implicitly highlights the fact that problem solving is not a fixed procedure that applies to all problems, but that it is a heuristic process not guaranteed to succeed.  Good problem solvers must understand the problem, the knowledge and skills that it requires to solve, and a good set of general techniques to reduce the time it takes to solve them. 

Wrap-up session


Near the end of a workshop session, the facilitator will often ask a representative from each group to write the group's solution on the board and explain it to the rest of the workshop.  This allows for some peer review and critique from the rest of the class.  It also allows students to see how other students and groups approached the problem (which might be different from the way their group solved it).

Reviews for Exams


The workshops are advertised partly as a means to get better grades in the course.  To increase the likelihood of workshop students actually getting better grades in the course, some workshop sessions are devoted to preparation for major exams (midterms, final).  This can take on several forms.


One method is to take a previous midterm and have the students work on it in test conditions (timed exam, work alone).  This familiarizes the students with the test environment by providing a "dry run."


Another method is to simply organize a worksheet based on problems found on midterms and finals.  Students work together on the problems as though it were a normal worksheet.


A completely different style of review we use is a Jeopardy-style competition.  The workshop is divided into two groups of students.  Questions relevant to the subject matter are asked to one side (e.g., "What is the worst-case running time of Quicksort?") and if the side answers correctly, they get points.  If they can't answer it, the other side can "steal" the points by answering correctly.  There are many variations of this theme that can be used.  This style of review is very different, and students have varied response to this sort of learning activity, depending on their attitude towards competition and their willingness to be put "on the spot."

Variation


We have found that it is important to vary the activities on the workshops throughout the quarter.  Working on worksheets alone becomes monotonous for students (especially near the end of the quarter), and so we strive in the workshops to provide a variety of activities, including all of the above.  Perhaps once in the quarter, we invite the instructor to talk briefly to the workshop so that there is more of a connection between the lecture and the workshop.


After each midterm, we ask students to fill out a questionnaire about the exam.  This is meant to provide the facilitators (and the managers of the workshops) with information about their students.  It is also intended as a metacognitive exercise for students.


The Appendix (page A-7) describes a plan for the kinds of activities workshop students engage in throughout the quarter.

A Typical Workshop Session (390D, Algorithms)

In one of the workshop sessions for the algorithms course, we distributed a typical workshop problem to workshop students.  See page A-11 for the problem.  They worked in groups of three.  They had one hour to complete the problem.  They were told that in addition to devising a solution to the problem, they were to write down a solution to the problem as though the problem were a homework problem or an exam problem.  This is not the usual way in which solutions to workshop problems are expected to be expressed in the workshop.  Usually, students either explain verbally their solutions to each other or they will present their solutions on the board, using the board as a way to illustrate their solutions.  However, writing complete solutions is an important skill that students need to acquire, and so this session was designed to give them practice in doing this.

The workshop session had nine students in it.  After distributing the worksheets, the room was quiet as students read the problem.  After about 30 seconds, one student said that he was getting a headache just reading the problem.  Presumably, he was commenting on the rather precise and formal language used in the problem.

After a few minutes, the groups starting discussing the problem and possible solutions.  Some groups relatively quickly realized the key idea to solve the problem, which is to start at the root.  If its value is less than both its children, then it is a local minimum.  If not, then we traverse down the child of the node that is the smallest and repeat the process.  If we reach a leaf, then it is a local minimum.  This solution uses a divide-and-conquer technique (with, perhaps, a hint of a greedy strategy), which the students have encountered in the associated lecture course already.

One group member seemed to be stuck on the idea that a local minimum needed to be a leaf.  Acting as a facilitator, I reminded the student that the complete binary tree is not necessarily a heap.  After more struggling with the problem, I suggested that instead of starting at the leaves (which would require ((n) time), starting at the root might be a better approach.

After about a half hour, all of the groups more or less understood the main idea and focused on writing down the algorithm and an explanation for why the algorithm works.  After an hour’s work, all groups stopped their work and turned in what they had produced.

Here are some observations about the work that was submitted (not included here) and the workshop environment.

1.  Students spent a significant amount of time understanding the problem.  After a combination of reading and rereading the problem and talking to classmates (and the facilitator) did students understand the problem.  Much of the discussion in this phase of the session was understanding what a complete binary tree is, what a local minimum is (as defined in the problem), and whether a parent of a node is “joined” (the problem defines local minimum in terms of “joined” vertices).

2. The key idea of the solution to the problem is reflected in all the solutions.  The idea for the solution mentioned above is captured in all of the solutions, which suggests that the process we have established in the workshop (work together in groups, use the facilitator as a catalyst but not as a solution provider) actually achieves the primary and secondary goals of the workshop.

3. Students have difficulties writing precise and complete solutions to problems.  This observation may be an artifact of the workshop environment, where students might think that this kind of problem “doesn’t count”, and so their willingness to pay attention to detail might be less than if writing complete solutions “counted” for the course.  However, even though all of the solutions have hints of the main idea of the solution to the problem, it is clear that there is a wide variation in the quality of the solutions.  For example, in all of the recursive solutions there are type mismatches in the recursive calls and in none of the solutions is there a check to see if the node is a leaf (which would cause the evaluation of the expression R.leftChild to fail).

4. Students take longer than we (instructors) think it takes to understand and solve a problem.  I had thought that students would be able to understand the problem in a few minutes and that the main effort would be spent on the written solution.  There may be in fact a connection between the students not being able to formulate a solution quickly and not being able to write a complete solution.  That connection might be that they are not thinking in the same way a solution would look on paper.  Admittedly, the creative process to formulate a solution is different from the analytical process needed to write a solution.

To summarize the lessons learned by this exercise, it seems that the workshop environment is achieving its primary and secondary goals: to learn the study and thinking habits of professionals and to participate in a collaborative learning environment and use the environment as a tool to solve problems.  It is perhaps not surprising that the final written solutions were not as high quality as desired, but perhaps that is because that is not the main thrust of the workshops.

Self Observation

As a way to reflect on the workshops and the challenges facilitators face, I tape recorded myself for about 40 minutes as I played the role of facilitator in TCSS 390C (corresponding to TCSS 342, data structures).  The session was on April 6, 2006, 3:00-4:00pm.  The problems and discussion was on lists, arrays, and linked lists.  There were two groups in the session (3 students and 5 students), and the discussion I facilitated was with the 5 student group.

Students were given a worksheet in the 390C workshop (data structures) that had relatively simple problems regarding collections, lists, arrays, and linked lists.  Some sample questions were: What is a Collection?  List the typical operations in a Collection?  What are some of the reasons we might want to use a List class rather than an array to store our data?  How might a List be implemented internally?  How would the “Add to the end of list” be implemented in an ArrayList and a LinkedList (and what would be their asymptotic running times be)?

I facilitated one of the two groups in a discussion of their answers to the problems.  The discussion lasted about 40 minutes.  Generally, students were engaged in the relatively fast-paced question-and-answer session.  One of the students was quiet, and it was hard to get him to participate.  (In this particular case, English was a second language for this student.)

What I Learned from Self Observation

I noticed that in this particular session, I tended to talk a lot.  The students tended to have the main idea, but I asked probing questions to address some of the deeper and subtle issues.  For example, in the array implementation of a List, we discussed what would happen if the user tried to insert into the List a number of elements greater than the capacity of the array that holds the data.

I believe if I were to do it again, I would do less talking and explaining.  Instead, I would resort to a more Socratic approach.

Evidence of Student Achievement

Here is some data for the workshops in the recent versions of the workshops (those that are the result of the better facilitator training and more structured worksheets).  The table includes the average grade of students in the workshops and those not in the workshops (in parentheses).  Refer to the enrollment table in the Appendix to see how many students are used in the averages.

	
	OO Prog
	Disc. Math
	Data Str.
	Algorithms

	Aut 05
	2.53 (2.90)
	2.94 (2.37)
	2.40 (2.58)
	2.49 (2.23)

	Win 06
	2.45 (3.14)
	2.63 (2.43)
	2.77 (3.11)
	2.69 (1.93)


Note that workshop students tend to do better in the discrete math and algorithms courses, whereas they are actually doing worse in the object-oriented programming course and data structures.  One hypothesis for this is that there is a greater use of mathematics and formal reasoning in the discrete math and algorithms courses, and the workshops are particularly suited to develop those skills.

It is interesting to see if students who had done well in prerequisite classes were the ones who signed up for the workshops.  To test this idea, we can look at the algorithms course, since we can be sure that students have taken data structures and discrete math before taking the algorithms course.  Non-workshop student averages are in parentheses.

	
	avg. Discrete Math grade
	avg. Data Structures grade

	Aut 05
	2.67 (2.62)
	2.89 (2.90)

	Win 06
	2.57 (2.20)
	2.52 (2.37)


In Autumn 2005, the grades are essentially the same, whereas in Winter 2006, there is a difference in performance in the prerequisite courses that could partially explain the big difference in the algorithms grades.


A more detailed analysis of the grades will need to be conducted to see if there is a measurable effect of the workshops on the grades of workshop students.


Student Feedback

Below is a list of representative student feedback from the anonymous student evaluations submitted at the end of each quarter.

1. 390A (143, Aut 05): “Yes, doing the little projects in the computer lab really made me think like a programmer, but it was also helpful because after we were done, you actually went over it to make sure you understand it.”

2. 390B (321, Aut 05): “I learned more in this class than in 321.  It was nice to have a supplementary course to get a better understanding.”

3. 390B (321, Aut 05): “Yes, the most fun I’ve had in years in a math class.  Seeing how problems work and are related kept me on the edge of my seat.”

4. 390D (343, Aut 05): “The exercises required thinking in different terms than I was used to in other classes.  This was my first seminar class and I found it extremely helpful in learning the material and raising my grade in 343.”

5. 390D (343, Aut 05): “In general, the problems in the workshop were more difficult than problems in class, so I had to think harder to solve them.” … “Maybe slightly easier worksheets that match up more clearly with the lecture notes, but overall this workshop was really good.”

6. 390D (343, Aut 05): “Interaction, and also various solutions to the same problem.”

7. 390B (321, Win 06): “This class and [the facilitator] are the only reasons I will pass.”

8. 390D (343, Win 06): “There were a lot of interesting and challenging problems presented in this class.  The problems produced good discussions in groups.”

9. all sections: students mention working on (hard) problems with peers; sometimes issues of relevance to the course material were raised.

We also asked past and current (Spring 2006) workshop students to tell us what the workshops have done for them.  Here is a small sampling of such responses.

1. “Personally i found it very helpfull to go over the class materal with a few of my peers. I have a better understanding of the class material, and also seen different methods of solving problems.  I noted that the grades I received for home work has steadly increased as the course work moves along with the homework in the workshop.”

2. “Normally, it can be hard to get group studying, especially in a complicated subject, but this organizes it.  You don't have to go twisting people's arms trying to get them to join; there will be at lest a few people there.

If you think you know something, but you don't really, this increases your chances of discovering that.  I'm not saying it won't make you overconfident once in a while on some topic, and I'm not saying that it will hit all of your inaccurate interpretations, but that the majority of the time it will do more good than harm.”
…
“I got a 1.8 when I took TCSS321 the first time, and part of that was because I got one of the lowest scores on the first quiz in the class, but I didn't take the workshop that time.  This time, I got the highest score on the first quiz in the class.

“Even with the book, going through the class for a second time, using the Teaching and Learning Center, Maple, and the Internet, there were still things that I didn't really understand until I got help in the workshop.

“You get exposed to other people's ways of thinking about things, and in classes like TCSS321, being able to analyze things in more than one way is crucial.

“However, taking the workshop doesn't mean you don't have to study anymore; it just means that it really helps you study and practice.  Tests have to be done alone, and you still need some experience doing and studying the material alone.  Still, with both done fairly well, you will see a difference in your grade.”


3. “My first experience with a workshop was during Winter 2006 for TCSS 321.  The workshop is the only reason I got a 4.0.  I would have struggled without the extra help from the workshop.  The workshop allowed me to review the material in a cooperative environment where I could ask specific questions and do practice problems.  This helped me immensely by forcing me to practice.  I have no doubt that I practiced more in the workshop than I would have without it.
…
“The workshops offer benefits other than learning the material—a student can make friends.  The peer connections that I built during the previous quarter’s workshop have lasted into this quarter.  Since a workshop isn’t offered for TCSS 322, most of us from 321’s workshop formed a study group that meets for 2-3 hours before every class of 322.  In addition, I made new friends through the workshop and a contact with the workshop facilitator who I can ask questions about future classes and teachers.  While these connections have immediate effects, it’s also entirely possible that they could provide a job after I graduate.

“Too often students are bystanders in their education: they don’t go to office hours, don’t form study groups or don’t study enough.  However, the students who take the workshop seminars want to succeed.  By taking the workshop, they initiate the extra effort to excel and further study the material, work through problems cooperatively and build peer connections.”

Peer Observation

On May 23, 2006, Bill Moore, who works for the State Board of Community and Technical Colleges in Washington State and has worked with Uri Treisman on K-12 mathematics education initiatives, visited and observed the workshops.

Here are his suggestions for how to improve the workshops:

1. Support the facilitators with initial training AND steady reinforcement throughout the year.

2. Make facilitator development a goal of the meetings; facilitators should be excited about coming to the meeting (e.g., as much as possible, use email for administrative things and spend more of the meeting time on things like worksheet review and problem-solving around thorny teaching issues).

3. Provide and critique models/exemplars of student-run sessions (e.g., videotape a session and do a “talk-aloud” walkthrough and critique with facilitator involved to encourage them to articulate decision-making processes and promote meta-thinking about their teaching (reinforcing the fact that they are in fact functioning as teachers whether they readily admit that or not!).

4. Strengthen and support the peer review/critique process you’re already doing.

5. Where possible, don’t focus solely on the concrete particulars—i.e., what student A is doing or what might be going be with student B—but also make a connection from those particulars to reflecting on larger pedagogical issues that seem to be reflected in the specific case at hand.

6. Develop a set of rich problems as a way to train facilitators on what makes a good/bad workshop problem.

7. Work with facilitators to construct a rubric to evaluate problems as a way of helping them understand and internalize the criteria for high-quality problems (not just from a content perspective but from a pedagogical perspective—see below for some references to secondary discussions of Lee Shulman’s work on pedagogical content knowledge as a framework for thinking about this distinction).

8. Obviously you have to take and work with what you get, but perhaps you can find ways to recruit more facilitators who have some orientation toward and interest in teaching as a scholarly and important activity—consider using data/assessment, including student testimonials, more effectively as a recruitment device for new facilitators.

Web References from Bill Moore

http://www.intime.uni.edu/model/teacher/teac2summary.html
http://www.msu.edu/~dugganha/PCK.htm
http://tpck.pbwiki.com/Pedagogical%20Content%20Knowledge%20(PCK)
http://www.soton.ac.uk/~wjw7/pedagogy/
On May 30, 2006, we observed a workshop session of the Math Excel program at Oregon State University.  They have designed a Treisman-style workshop for several introductory mathematics classes, including college algebra, first-year calculus, and differential equations.

We observed the same kinds of structure and behaviors in their workshops that occur in our workshops.  Students were engaged, facilitators did little direct teaching, and students helped each other in solving problems.  One difference is that the facilitators are mathematics Ph.D. students, and the facilitator positions are more desirable for some than regular TA positions because facilitators do not have to grade papers, whereas in our program, we struggle to find capable and willing students.


The design and implementation of Oregon State’s workshops follows closely with ours.  For example, in the first year of their workshops, they met twice a week for an hour, but after the first year, they met twice a week for two hours.  They also offer credit (pass/fail) for the workshops.


The visit to Oregon State was reassuring in that we discovered that we were not ignoring any fundamental idea for how to run the workshops.


These visits provide the basis for changes in the next version of the workshops.

Reference

Duncan, Hollis and Dick, Thomas.  Collaborative Workshops and Student Academic Performance in Introductory Mathematics Courses: A Study of a Treisman Model Math Excel Program.  School Science and Mathematics, vol. 100, no. 7, Nov. 2000, pp. 365-373.

The Future of the Workshops

Based on the feedback provided by the peer observation and by our own observation of a similar workshop at Oregon State, I believe the structure of the workshops is fundamentally sound, but there are a few areas in implementation that we can improve. 

Facilitator training and support.  Greater attention will be paid next year to developing a rubrics for what is a good or bad problem and what is a good worksheet.  During the weekly meetings, we will apply the rubrics to the worksheets the facilitators construct.  We will also engage in more metacognitive discussions than we have in the past.  For example, as a point of discussion, we will videotape a workshop session and critically examine what happened.

Student perceptions of the workshops.  There has been some anecdotal evidence that some students did not enroll in the workshops because the letter that we sent to all students in the target courses mentioned that the workshops are a kind of honors program.  The word “honors” apparently intimidated some students.  We will review the letter that we send and reword it to portray the workshops in a less intimidating light.


We also will coordinate with the program advisors, who talk to students about the workshops, so that the message students receive about the workshops is consistent. 
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A-11
Enrollment Statistics for the Workshops

Below is a table that summarizes the enrollment in each of the quarters that the workshops have been offered.  The numbers in the parentheses are the enrollments in the associated lecture class.

	
	143
	321
	342
	343
	Total

	Spr 04
	(total of 17 students, 7, 4, 6)
	

	Aut 04
	6 (24)
	14 (41)
	11 (38)
	2 (20)
	33 (123) (27%)

	Win 05
	2 (20)
	7 (25)
	11 (28)
	6 (34)
	26 (107) (24%)

	Spr 05
	4 (14)
	3 (22)
	4 (15)
	11 (27)
	22 (78) (28%)

	Aut 05
	3 (15)
	5 (38)
	8 (13)
	9 (27)
	25 (93) (27%)

	Win 06
	14 (19)
	4 (23)
	4 (18)
	10 (12)
	32 (72) (44%)

	Spr 06
	7 (15)
	5 (16)
	8 (20)
	8 (25)
	28 (76) (37%)


In this past academic year (2005-06), enrollment as a percentage of those eligible for the workshops has gone up.  This is likely due to a more aggressive promotion of the workshops, word of mouth, and the fact that the workshops are now 2 credits, which allows students to take two 5-unit classes and a workshop and still be considered a full-time student.

University of Washington, Tacoma
TCSS 390X, Seminar in CSS
Course Organization

Autumn 2005






September 28, 2005
Facilitator:
    <facilitator name>
    <email address of facilitator>
 
Class Time and Place:  Fill in the appropriate time here.  Appropriate place here.
Course requirements:  You must be enrolled in TCSS XXX, which is the companion course to this seminar.

 
Course Learning Objectives: The main purpose of this seminar is provide an environment where you can gain a deep understanding of the material in the companion course.  In order to gain a deep understanding of the material in the companion course, you must practice working with the material in ways other than just attending class and doing homework.

The seminar is organized to provide you a place and time where you can practice working on problems that exercise your ability to apply the concepts presented in the companion course.  These problems will be similar to your homework problems and problems that you might encounter in an exam.  In fact, some of the problems you will work on in this seminar will be harder and more complex than any problem presented in the companion course.  Along the way, you will gain general problem solving skills – skills that can be used in other computer science contexts, such as the use of heuristics, estimation, changing the problem slightly, and checking your answer.

The real goal of doing all this is to prepare you to solve problems that you will encounter in your future professional life.  In other words, one goal of this seminar is for you to be able to practice being a professional.

Since it is impossible to know what sorts of problems you will encounter in the future, you need to practice on a wide variety of problems.

Professionals solve problems every day.  Think about a civil engineer who builds bridges.  No two bridges in the world are exactly alike, and so someone who builds bridges for a living must design and build a new bridge for a new situation based on his or her knowledge and experience.  They have to know basic physics and the properties of different kinds of materials such as concrete and steel, but they also need to practice applying those principles to problems.  This knowledge and experience does not just magically happen.  It comes through deliberate and systematic study and practice.

As another example of professionalism, think about professional athletes.  They spend much of their time practicing the most fundamental of skills: shooting a ball, throwing and catching, gaining strength by lifting weights.  They care about every aspect of their craft and pay attention to detail.  They are professionals not because they are paid well, but because they study and practice.

When you design or write software, there is a good chance that what you produce will be used by people: for example, provide them with information, allow them to buy and sell things on the web, or control some mechanical part in a machine that transports them.  If your software is incorrect, then you might provide misinformation (potentially leading to a lawsuit), cause an improper transaction (again, potentially leading to a lawsuit), or cause someone to die.  Professionals in the software industry must pay attention to their craft and practice so that such things don’t happen.  In other words, there is an ethical and moral aspect to being a professional.

Another objective of this seminar is for you to practice working in groups.  Since in computer science (or any discipline, actually) working together in teams is important, we will be solving problems in small groups.  The goal is for you to become more comfortable and effective working in groups.  Part of the reason working in groups is so important is that when you work in groups, you are obligated to communicate with others and explain your thought process to others.  Communicating and explaining helps others understand your ideas, and it also helps you clarify your ideas for yourself.  In just about any job, you will need to work as part of a team.  So, being able to communicate your ideas to others and to work effectively in a team is part of what it means to be a professional.

Another objective of this seminar is for you to become more aware of the conditions under which you learn the best.  Maybe the only way you have studied in the past is by yourself.  This seminar might open up the possibility of another method of learning.  Most people learn best by using a combination of self-study and discussion with others.

 
Class preparation and expectations: Keep up in the companion class.  You are expected to keep up with the readings and homework in the companion course.  The activities we do in this seminar are designed on the assumption that you are keeping up with the material in the companion course.  You are also expected to attend every class period of this seminar (and in the companion course).  The reason is simple: what you get out of this seminar will depend on the contributions of others in the seminar, and so you need to participate in order to help other students in this seminar.


In a typical class period of this seminar, you will work on a number of problems in small groups.  My role as a facilitator is to create problems that highlight the concepts I think you need to know.  My other role is to help you if your group gets “stuck” while solving problems.  Although I know how to solve most of the problems I give you, my goal is not to simply tell you the answer.  Instead, I will show you how to approach problems and think about them so that you can figure them out on your own.  By the end of the seminar, if I have done my job, you will be so good at solving problems that I will be, for the most part, unnecessary.

 

Grading: This seminar is graded on a credit/no credit basis.  Whether you get credit or not will be determined by your involvement in the various activities in this seminar (group problem solving, competitions, discussions), your contributions to the seminar through presentation of problem solutions, and by general participation.

Study Groups: You are highly encouraged to form study groups to discuss the material of this course.  Studies have observed that people who actively discuss ideas with others (either in the classroom or at home) are able to grasp the material and articulate it better than those who don't.  It is in your best interest to participate in such a group.  In the real world of industrial programming, you must discuss ideas with your co-workers, and so it is wise to start doing this kind of thing now.

This seminar is built around the idea of working in small groups.  The hope is that you will replicate the environment in this seminar outside the classroom.
Some Study Tips (for the companion course): Not all of these tips may work for you, but you may find them helpful.
1. Skim the book before coming to lecture to get an idea of what I will be discussing. After lecture, read the text carefully to get a good grasp of the material. Read the homework assignment when you receive it to get an idea of the kinds of things to look for in the text.
2. Don't wait until the last day to start on the homework assignment. Many of the problems require ideas to settle in your mind before being tackled. Read the assignment early to get the creative juices flowing early.
3. Don't expect to be able to write down a complete answer on your first attempt. Many of you will find that a correct answer to a problem comes only after writing and rewriting (and rewriting again) your solution.

4. When you have a question or are puzzled or curious about something, ask someone (for example, instructor, facilitator, mentor).

Campus Support

There are several campus resources that you can use to get additional help, either for counseling or for specific kinds of help (for example, reading, writing, math, study skills, etc.).  Contact them for further information.
Center for Teaching, Learning, and Technology: The Center for Teaching, Learning & Technology offers academic and technical support for students at all levels of expertise -
review, upper division, graduate and TA. For your writing, reading, study skills and public speaking needs, please make an appointment online at http://www.tacoma.washington.edu/ctlt/  or visit KEY 202. For your Math needs, assistance is available on a drop-in basis, Monday through Thursday, hours to be posted. For multimedia or video projects, please visit the Multimedia Lab located in MAT 251.  For student software training, please register at www.tacoma.washington.edu/CTLT/training/student/index2.cfm  .


Student Counseling Center: (253)692-4405 (voice) or e-mail Carol Wood at cswood@u.washington.edu or visit http://www.tacoma.washington.edu/studentaffairs/counseling/

Disability Support Services: dssuwt@u.washington.edu or visit http://www.tacoma.washington.edu/studentaffairs/dss/ .

If you would like to request academic accommodations due to a temporary or permanent disability, contact Lisa Tice, Manager for Disability Support Services (DSS) in the Mattress Factory Bldg, Suite 206. An appointment can be made through the front desk of Student Affairs (692-4400), through Student Development and Success (692-4501), by phoning Lisa directly at 692-4493 (voice) or 692-4413 (TTY), or by e-mail ltice@u.washington.edu.  Appropriate accommodations are arranged after you've conferred with the DSS Manager and presented the required documentation of your disability to DSS.

Ten-Week Facilitator Workshop Plan
Here is a general plan for ten weeks of activities in the 390 workshops (321, 342, 343).  This plan assumes two midterms, one each at the end of weeks 4 and 7.

	Week
	Session 1
	Session 2

	Phase 1: “Prepare for Success”

Week 1
	1. Ice breaking

2. Review of previous material

(throwaway session)
	1. Ice breaking (learn everyone’s names)

2. Review of previous material

3. Visit by Kris

	Week 2
	1. Questionnaire 1

2. Level 1 worksheet

3. Level 2 worksheet

4. Presentation of solutions
	1. Level 1 worksheet

2. Puzzles

3. Level 2 worksheet

4. Presentation of solutions

	Week 3
	1. Level 1 worksheet

2. Level 2 worksheet

3. Competition (round 1)

4. Distribute level 3 worksheet
	1. Level 3 worksheet

2. Competition (round 2)

	Week 4
	1. Level 1 & 2 worksheet

2. Discussion of solutions

3. Level 3 worksheet presentation/discussion
	1. Level 3 presentation/discussion continued

2. Test preparation (real exam conditions) – 45 min

3. Discussion of test

	Phase 2: “Practicing Success”

Week 5
	1. Questionnaire 2

2. Test reflection: test results, review exams, awards – 1 hour

3. SGID
	1. Level 1 worksheet

2. Level 2 worksheet

3. Presentation of solutions

	Week 6
	1. Level 1 worksheet

2. Level 2 worksheet

3. Presentation of solutions

4. Distribute level 3 worksheet
	1. Level 3 worksheet

2. Puzzles

3. Competition (round 1)

	Week 7
	1. Competition (round 2)

2. Test preparation (review)
	1. Test preparation – 60 min

2. Discussion of test

	Phase 3: “Expecting Success of Oneself and Each Other”

Week 8
	1. Questionnaire 3

2. Test reflection: test results, review exams, awards – 1 hour
	1. Level 2 worksheet

2. Presentation of solutions

3. Distribute level 3 worksheet

	Week 9
	1. Level 2 worksheet

2. Presentation of solutions

3. Level 3 worksheet
	1. Level 3 worksheet

2. Devise final exam questions

3. Competition (round 1)

	Week 10
	1. Competition (round 2): Do everyone else’s exam questions

2. Level 3 worksheet presentation/discussion 
	1. Final exam prep – 60 min

2. Discussion of test

	Finals Week
	Study sessions (no facilitator required)
	


Detailed description of activities
Ice breaking: at the beginning of the quarter (usually the first week or the first session of the second week), everyone in the workshop should learn everyone else’s names.  There should also be a mailing list that is created and used by workshop members.

Pop quizzes: At the beginning of (some) sessions, the facilitator should ask some level 1 questions (see below) to gauge student understanding of basic material and the readings.  Questions should be asked in round-robin fashion (one per student), to allow everyone to have an equal opportunity to answer questions.  Correct pop quiz answers count toward the Grand Prix.

Worksheets: This is the heart of the workshops.  Worksheet problems can be classified by three different levels.  A worksheet should be designed with a variety of problems and should be designed so that a group can solve and write a complete solution to the problems in 30 minutes.  This would roughly correspond to five Level 1 problems or two to three Level 2 problems.  Allow for 45-60 minutes for a group to tackle a Level 3 problem.

Level 1: These kinds of questions are designed to probe basic understanding of the material.  Examples: definitions (for example, what is conjunctive normal form, what is an AVL tree, what is a divide-and-conquer algorithm), simple relationships between concepts (for example, write the truth table of the OR boolean function, what is the worst case running time of quicksort, is n2 ( O(n log n) )

Level 2: These kinds of questions are more complicated, and they probe for more complex relationships between concepts.  These questions would by “medium-level” questions that one might find on a typical homework assignment.  They require application of ideas and (typically) some sort of analysis.  Examples: show how to convert a boolean expression in conjunctive normal form to one in disjunctive normal form, show how to sort an unsorted array of integers in O(n log n) worst case time using an AVL tree, devise a divide-and-conquer algorithm to find the maximum integer in an array of integers.

Level 3: These kinds of questions tend to be difficult because they require putting together different ideas, usually in novel ways.  They can even be open-ended or even unsolved.  Ideally, these kinds of problems are motivated by some real-world problem (and therefore probably contains real-world complexities).  The point of doing these exercises is not just to find an answer, but to expose the problem solving process (what exactly is the problem, what assumptions do we make, how do we check our answer).

Presentation of solutions: Students should volunteer to put their solutions to the problems on the board (generally for Level 2 and 3 problems, but there might be some Level 1 problems for which this might be appropriate) and explain their solutions to the rest of the workshop.  This activity should take about 30 minutes.  Doing this earns the presenter some number of Grand Prix points.

CIQ: In the 3rd, 7th, and 10th weeks, we will ask students to write about their experience so far in the workshops.  We are looking for attitudes (towards group work, toward the facilitators, toward other students, towards the competitions), specific incidents that have enhanced or detracted from learning, etc.  The CIQs should typically take about 10 minutes to complete.

SGID: In the 5th week, we will conduct an SGID to gain further information about the workshops.  SGIDs typically take 45 minutes to complete.

Competitions: In each phase of the three phases of the course, there will be competitions to both help prepare students for the upcoming exam, but also to help students assess how much they know.  Here’s one possible format.  The workshop is divided into two teams.  

The competition consists of two rounds.  In the first round, Level 1 questions are asked, alternating between teams.  In the first part of the round, questions are asked of individuals, and they are not allowed to consult anyone else.  In the second part of the round, the entire team can consult each other.  The entire team can consult each other for some fixed time (one to two minutes, say).  They must elect someone to state the team’s “final answer”.  If their answer is correct, then the team gets 2 points.  If it is incorrect, then the other team gets a chance to answer the question.  If the other team’s answer is correct, then that team gets 1 point.

Round 2 consists of Level 2 types of problems.  As in round one, questions alternate, but a team is allowed more time to answer a question (five minutes, say).  A correct answer counts for 4 points.  If the answer has major errors, then the other team can “challenge” the solution.  A successful challenge earns the other team 2 points.

No notes or books are allowed for reference in the competitions.  The winning side gets some award and a small number of Grand Prix points.

Test preparation: To help students prepare for tests, students can take a previous exam from the same course.  It might be wise to construct a test that is a little shorter in length than the real exam, so that there is plenty of time to discuss it afterwards.  After the entire workshop has taken the exam, individuals can put their solutions on the board and discuss them just like the worksheets.

Awards, recognition

Passing the class: To receive a passing grade in the seminar, a student must miss no more than three sessions (not including the first week).  The student must also make at least one presentation in each of the three phases of the seminar.

Midterm awards: If a workshop’s midterm average is at least 10 points higher than the overall class average on that midterm, then lunch will be paid for (pizza) at the next workshop session.

Grand Prix: Students will earn Grand Prix points based on engagement in activities.  Such activities include: attendance, presentations (either worksheet problems or test prep problems), correct answers to pop quiz questions, team victories in the competitions.  The student with the most Grand Prix points at the end of the quarter will receive some sort of prize.

Problem for TCSS 390D (343)

February 2, 2006

Work in groups of two or three for this problem.  Write a complete solution to this problem, just as if this were a homework problem or a problem that appeared on an exam.  At the end of the workshop session, turn in your written work.



Consider an n-node complete binary tree T, where n = 2d – 1. for some d.  Each node v of T is labeled with a real number xv.  You may assume that the real numbers labeling the nodes are all distinct.  A node v of T is a ​local minimum if the label xv is less than the label xw for all nodes w that are joined to v by an edge.

You are given such a complete binary tree T, but the labeling is only specified in the following implicit way: for each node v, you can determine the value xv by probing the node v.  Show how to find a local minimum of T using only O(log n) ​probes to the nodes of T.

Write pseudocode for your algorithm, and explain why your algorithm uses only O(log n) probes.

Core (50 credits)





If you don’t have a desire to have a deep understanding of the material or to be intellectually challenged – in other words, if a passing grade in the companion course is all you want – then you should drop this seminar.





If you feel that you can’t make every class period or that you will attend this course “whenever you feel like it,” then you should drop this seminar.





If you don’t want to work in groups or help others understand the material, then you should drop this seminar.
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All courses are 5 units.





305 is a prerequisite for 342, but may be taken concurrently.
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