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MESA Schools Program

Pre-College Academic Excellence Workshop

Facilitator’s Manual

“Attaining outstanding academic achievement 

through group study.”

MESA Schools Program

Pre-College Academic Excellence Workshop

Mission Statement
The mission of Academic Excellence Workshops at the pre-college level is to assist students in attaining outstanding academic achievement by facilitating their learning of difficult course material; by increasing their ability to study cooperatively and collaboratively; by enhancing their critical thinking skills; and by developing their self-confidence and establishing MESA students as independent learners.

This manual was created, written, and compiled by a statewide team composed of MESA Center and Statewide staff during the summer of 2000.  Team members included:

Ben S. Louie, Academic Coordinator, USC MESA Center

Louie Lopez, Academic Coordinator, CSU Fullerton MESA Center

Wendy Gledhill, Program Associate, CSU Northridge MESA Center

DiOnetta Jones, Statewide Assistant Director, MESA Schools Program

Resource List:

Hudspeth, M. Catharine, “A Handbook for Academic Excellence Workshops: Success through Collaboration,” California State Polytechnic University, Pomona, 2000.

“Writing Worksheets,” Emerging Scholars Program at the University of Texas at Austin.

This manual is published August 2000 by MESA, University of California, 300 Lakeside Drive, 7th Floor, Oakland, California, 94612-3550, (510) 987-9337.  MESA (Mathematics, Engineering, Science Achievement) serves educationally disadvantaged students with an emphasis, to the extent possible by law, on students from groups with low rates of college eligibility, so they excel in math and science and attain math-based degrees from four-year institutions.  MESA is a program of the University of California.
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INTRODUCTION
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Overview
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Academic Excellence Workshops (AEWs) are a method of learning difficult course material through group study.  The workshops teach students how to study cooperatively and collaboratively to better understand course content.  Through group study, students work together to maximize their own and each other’s learning.

Nationally acclaimed educator Uri Treisman developed this concept after analyzing study methods of university students who excelled academically in math courses (see “Studying Students Studying Calculus: A Look at the Lives of Minority Mathematics Students in College” in the Supplemental Materials Section).  MESA uses this groundbreaking method at the pre-college level to attain academic success in critical college prerequisite math and/or science classes.

Academic Excellence Workshops (AEWs) are provided to students who are enrolled together in specific college preparatory math and/or science classes.  In the workshops, students are divided into small groups to study together.  Students learn techniques of group study and work on specially developed problems designed to reinforce key concepts within the specific course.  The key to these workshops is the development of worksheets (problem sets) to reinforce concepts or methods being studied in the specific math and/or science class.

What an Academic Excellence Workshop IS…
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· MESA Advisor and/or course teacher involvement in the design and execution of a proven educational process with increased emphasis on MESA student performance and retention.  

· A disciplined learning environment (vs. a teaching environment) where students demonstrate subject mastery to peers and learn test-taking skills. 

· An advanced group-learning technique for subject mastery that incorporates problem sets that expand student capabilities beyond the normal curriculum.

· A workshop facilitator-initiated process that reinforces the value of, and supports the initiation of, skills necessary for effective teacher-led or student-led work groups.

· A success oriented method of learning, aimed at higher grades and no failing grades.

· A structure which requires all students to actively participate; specifically, it should preclude one or two doing the work for the rest.

· A supplemental learning experience that is closely related to a specific math and/or science course.  The workshop process includes the integration of the course material of the concept currently under instruction, the subject previously taken, as well as the concept to come.

The Outcomes
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· Students learn difficult course concepts or methods.

· Students significantly improve their math and/or science course grade.

· Students develop critical thinking and problem solving skills.

· Students enhance their communication skills.

· Students learn to work as team members.

· Students develop a greater confidence to take on even more challenging courses.

· Students become part of an academic community comprised of MESA students, workshop

facilitators, and MESA advisors.

What an Academic Excellence Workshop IS NOT…


· Remedial learning or teaching.

· An activity independent of the course section in which workshop participants are enrolled.

· A substitute for homework or for doing homework (except at the 6th grade level where 

AEWS are primarily homework study groups).

· More lecturing.

· Group tutoring.

· Shadow class.

· Recitation section.

The Facilitators


Facilitators are university students, MESA advisors, other school math and science teachers, retired teachers, or high school juniors or seniors from the MESA Schools Program.  High school students are only allowed to facilitate middle school workshops.

The facilitators are responsible for writing worksheets (problem sets), facilitating group work and advising, mentoring and motivating students.  The facilitators will be compensated for time creating worksheets and for actual workshop time outside of normal school hours.  

Facilitators are expected to work with 15 students (ideally).  However, if the workshop is offered 

during the MESA Period, then the number of students in each workshop will be equal to the number of students enrolled in the class.  If the workshop is offered before or after school or on Saturdays, then the number may vary depending on who is the facilitator.  If a teacher is the facilitator, then the workshop should include 15-30 students.  However, if enrollment exceeds 15, then additional facilitators or assistants are recommended.  If a college or high school student is the facilitator, then the workshop should include no more than 15 students. 

When are Academic Excellence Workshops held?


Workshop sessions are held once or twice a week during the MESA period, before school, after school, or on Saturdays.  The sessions are one to two hours in duration depending on when the workshops are held.  Workshops generally take place at the school site.
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ROLE OF THE FACILITATOR



Facilitator’s Job Description


Broad Scope and Function:

The MESA Academic Excellence Workshop (AEW) Facilitator assists in the improvement of the academic performance in math and/or science courses of senior high and/or junior high school students through a weekly advanced group-learning technique in a disciplined learning environment.  Through the workshop, the AEW Facilitator will engage and lead a group-learning environment that will reinforce key concepts in the students’ math and/or science course.

Reporting Relationship:

The MESA Academic Excellence Workshop Facilitator reports directly to and receives general supervision from the MESA Academic Coordinator.  The AEW Facilitator also works closely with the school site MESA Advisors and the math and/or science department.  In addition, the AEW Facilitator will also receive program guidance and direction from the MESA Center Director and MESA Counseling Coordinator.

Duties and Responsibilities:

1. Meets weekly with junior high and/or senior high school students in one to two hour workshop sessions.

2. Meets regularly with MESA Academic Coordinator, MESA Advisor, and Math and/or Science Department/Teacher at the assigned school to ensure that the proper concepts/materials are covered in the worksheets.

3. Responsible for developing the worksheet for group discussion.  The Facilitator will acquire information regarding subject matter from the appropriate math and/or science teacher or MESA Advisor.

4. Responsible for own transportation to and from MESA school site.

5. Assists the Academic Coordinator in monitoring the students’ progress in their math and/or science class.

6. Maintains copies of AEW attendance sheets, worksheets, and other related forms.

7. Attends regular meetings with the MESA Academic Coordinator, MESA Center Director, and/or MESA Counseling Coordinator as needed.

Minimum Requirements:

1. A MESA Advisor or math/science teacher at the school site; or

An undergraduate student at a four-year university or community college.  Must have successfully completed math up to calculus.  Prefer a year of tutoring experience (preferably in math) but not required.  Majors in math, science, or engineering a plus; or

A high school junior or senior may be employed at the discretion of the MESA Center Director or Academic Coordinator.

2. Excellent written and oral communication skills.

3. Excellent organizational skills.

4. Ability to mentor junior/senior high school students from educationally disadvantaged backgrounds in areas of academic importance and college preparation.

Essential Characteristics of a Facilitator


(
Ability to discover and communicate ideas effectively


With respect to problem solving and technical assistance, being able to see the subject matter from several different perspectives allows the most beneficial aid to students.  If the text describes a method in a manner that is difficult to understand, the facilitator should be able to explain it in various ways.  Communication is essential to all aspects of the workshop.

(
Technical ability


The facilitator must possess the appropriate knowledge in the areas that the workshop covers.  Without the necessary knowledge, students may lose respect for the facilitator, thus the entire workshop may be jeopardized.

(
Positive and optimistic attitude


The facilitator must be able to focus on the students’ strengths, rather than their weaknesses, by recognizing each student’s talents, qualities, or deeds and by clearly stating positive comments about him/her.  The facilitator must be able to refrain from negative evaluations of a student such as “I thought you knew better than this.”   The ability to create a positive and non-threatening learning environment is essential. 

(
Energetic and outgoing personality

(
Ability to deal with stress


A facilitator must be able to respond and adjust to spontaneous situations that may develop in the workshops.  This requires that the facilitator must be very flexible with respect to his/her actions during the workshop.

(
Creativity and an interest in teaching and learning
(
Ability to advise, motivate, mentor, and serve as a role model for students

Facilitating a Workshop


(
Introduce yourself and the subject of the workshop.

Give some background information on yourself.  Have students sign-in on the ”AEW Attendance Roster” (see page 39 in the Administration Section).  State classroom rules regarding being on time, appropriate behavior, etc.

(
Group students and have students introduce themselves.

Students should be arranged into groups of 4 students for middle school workshops and groups of 4 or 5 for high school workshops depending on the total number of students.  For high schools, there should be no more than 3 groups and no more than 15 students.  If there are fewer than 15 students, divide into groups of 3.  Arrange tables and seats where members of each group are facing each other.

(
Students should be mixed as heterogeneously as possible according to academic ability.  This ensures the sharing of different approaches and helps build confidence in all group members.  Some students will understand some of the material while others will find other elements understandable.  Also, students should be grouped heterogeneously on the basis of ethnic backgrounds, race, and gender.  This allows for the exchange of diverse viewpoints, the building of positive social skills, and increased intercultural understanding.  It is important to select groups so all students feel comfortable and respected.  


For facilitators not familiar with the students’ academic ability, start with a random grouping and then at a later date alter the groups’ composition to reflect a more heterogeneous mixing.

(
State expectations and outcomes.

Students are to cooperatively and collaboratively work together to solve the given problems.  

The focus is on cooperation, collaboration, and on the process of group study.  Groups are to discuss their approach to solving the problems.
(
Students need to recognize that all group members share a common goal and that all group members are linked with each other in a way that one cannot succeed unless everyone succeeds.  Through this positive interdependence, students perceive that they need each other in order to complete the group’s task.  Interdependence 


can be accomplished through joint rewards, 


shared resources, and assigned roles.

(
The group must be held accountable for achieving its goals and each student must be held accountable for his or her own share of the work and for learning.   Each member is individually accountable for part of the outcome that cannot be reached unless all members work together.  In order to foster individual accountability, have students explain how they approached the problems to other group members, or observe each group and document the contributions made by each member.

(
Students must engage in group interaction or face-to-face communication.  Students should be encouraged to orally explain how to solve problems, teaching knowledge and concepts to others, checking for understanding, and discussing concepts being learned.   Through group interaction, students promote each other’s learning by sharing resources and helping, supporting, encouraging, and applauding efforts to learn.

(
In order to manage both teamwork and task work successfully, students need to possess and learn social skills.  Important social skills include leadership, decision-making, trust building, communication, conflict management, constructive criticism, compromise, negotiation, and elaboration. 

(
Facilitate assignment of group roles (if necessary).

Assignment of group roles may be decided by group members or by the facilitator.  Roles and responsibilities allow each group member a unique contribution to make to the joint effort, promote positive interdependence and encourage cooperative and collaborative interaction.  The group is assigned goals and tasks where members are linked with each other in a way that one cannot succeed unless everyone succeeds.  Roles and responsibilities ensure that the group stays on task.

Assignment of group roles may be too highly structured for some students, especially higher grade- and math-level students.  Therefore, assigning and defining actual roles are dependent on the educational maturity of the students.   Facilitators may want to wait to assign or define group roles until an assessment of the students’ ability to work in groups has been made.

Some examples of the roles individual group members can perform are given below, but different roles or combination roles may be needed:

(
Group Moderator: leads and direct group discussions, keeps the group on task, assures work is done by all members, and makes sure all members have the opportunity to participate and learn.

(
Timekeeper: monitors time and moves group along so that the group completes the task in the available time, and keeps area clean.

(
Recorder: takes notes of the group’s discussion and prepares a written conclusion.

(
Checker: makes sure that all group members understand the concepts and the group’s conclusion.

(
Summarizer: restates the group’s conclusions or answers to the entire group.

(
Follow agenda.

See “Sample Workshop Format” in the Administration Section (page 38) for a copy of the agenda.  Remember that the focus of the entire workshop is cooperation and collaboration.  The facilitator will not complete the worksheet questions or the homework for the students.
(
Monitor student interaction and intervene appropriately.

(
Make certain that all students are participating in the group discussion in solving the problem set.  Encourage those students who are not interacting by individually working with them and asking questions of their understanding of the material. Or, have other students in the group explain the concept or method to those unmotivated students.  These students will need more motivation and guidance.

(
Ensure that all students are participating equally in the group discussion.  Some students are more assertive than others and may monopolize the discussion.  Make sure all students have an opportunity to share their approaches by facilitating the group discussion. 

(
Make sure all students are providing positive feedback, encouragement, and reinforcement to other group members.  Also, make certain there is oral summarizing, the giving and receiving of explanations, and elaboration.  Intervene when necessary to clarify instructions, review important procedures and strategies, and respond to questions.  Intervene to help students work together more effectively if students are having difficulty.

(
Monitor student understanding and asking of questions.

Make sure students understand the concept or method.  Encourage students to ask relevant questions and think for themselves.  Pose questions that will lead students to the answers they are looking for rather than giving them the answers outright.  Redirect questions and encourage a group member to answer it.  Try to give responses that require the students to think; this allows students to work for themselves and leads to increased confidence.   Success occurs when students can effectively question each other.

(
Facilitate group discussion of different approaches to a problem.

Ensure that all students have an opportunity to articulate their approach to the problems to other students in the group.  By taking turns to explain the solution to the problems to others 

in the group, students will gain a better understanding of the concepts covered as well as build confidence.  Research shows that students retain 90 percent of what they learn by teaching others and immediately using the concept or method.

(
Bring students together for whole class discussion (when needed).

On occasion, a whole class discussion of the problems may be necessary.  This depends on students understanding of the concept or method and on students asking of questions.  

For additional information on cooperative learning, see “Cooperative Learning: Six Key Concepts” (page 53) and “The Essential Elements of Cooperative Learning in the Classroom” (page 65) in the Supplemental Materials Section.

[image: image2.wmf]


TECHNIQUES AND STRATEGIES



Recruiting Students


Academic Excellence Workshops are ideally implemented in a MESA Period, but for those schools without MESA Periods, implementation will need to take place before school, after school, or on Saturdays.   When workshops are not held during the MESA Period, motivational strategies to recruit students need to be explored.  Listed below are some strategies to consider:

(
Talk to students and identify what drives them; ask students what types of outcomes they would want from attending AEWs.

(
Solicit the help of other math and science teachers to assist with recruitment.  Have math and/or science teachers award extra credit for attendance and participation.

(
Call and involve parents in stressing the importance of AEWs.  Discuss AEWs at Parent Orientation Meetings.

(
Create hands-on activities to demonstrate concepts.

(
Create a fun, relaxed, and exciting atmosphere.

(
Provide snacks and occasional pizza parties.

(
Invite all students in designated math and/or science courses to attend AEWs.

(
Hold student orientation meetings at the beginning of the year.

(
Distribute flyers around the campus and to targeted math and/or science courses.

(
Tie participation into general incentives such as scholarships and/or requirement for MESA membership.

(
Use workshop participants to help recruit.

The Art of Questioning


Encourage students to ask relevant questions and think for themselves.  Pose questions that will lead students to the answers they are looking for rather than giving them the answers outright.  Try to give responses that require the students to think; this allows students to work for themselves and leads to increased confidence.   Use errors to gain insight into the complexities of the problems.  Success occurs when students can effectively question each other.  

Listed below are general questions that facilitators can utilize to help students to:

(
Determine their level of understanding.

· What is the problem asking you to do?

· What is it that you are trying to find out?

· What can you tell me about the problem?

· Explain the problem in your own words.

· What do you know so far?

· Is there something that can be eliminated or that is missing?

· What assumptions can you make?

(
Initiate the thinking process.

· Have you seen this kind of problem before?  If you have, what is similar or different 

about the previous problem?

· What have you tried? What steps did you take?

· Where do you start?

· What information is given?

· What method(s) should you use?

· Have you looked at your notes?

· Have you solved an easier but similar problem?

(
Plan the next steps.

· What do you think should come next?

· What did or didn’t work?

· Guess?

· Where could you find out more information about that?

· Can you break the problem down? What are the components?

(
Validate and share the answer.

· How do you know your answer is correct?

· Is there another solution to the problem?

· Is that the only solution?

· Does your answer make sense?

· How did you arrive at the answer?

· Did you answer the question?


· Explain your answer to another student in your group.

· What formula did you use and why?

· Can someone else in the group explain the answer differently?

· How would you use this in real-life?

Monitoring Workshop Participants


Workshops can serve as an extremely effective means to monitor individual student progress and survey group effectiveness.  Often times a minor observation in a workshop will uncover a series of problems that can have a devastating effect on student success.  The workshop can also serve as a point of contact for other areas in which a student is exhibiting problematic behavior such as attendance/performance in other courses.  Monitoring workshop performance can thus prompt “early intervention” and avoid problems of a more serious nature.
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Establishing Rapport While Maintaining Authority


Ways to establish rapport:

(
Give full attention to side conservations.

(
Ask the students about their weekend.

(
Admit possibility of mistakes among the group.

(
Be friendly first but follow it with authority.

(
Attend and/or create MESA academic and social activities as time allows.

(
Call each student by his/her name.

(
Disclose information about yourself as appropriate.

(
Praise good work and attitude (encourage if not doing well).

(
Be honest; show mutual respect.

(
Admit mistakes when wrong.

(
Incorporate humor and respectful jokes.

(
Be open and approachable.

(
Interact with participants as individuals.

(
When working with a student, sit next to him or her.

Ways to establish Authority:

(
Assign tasks (pass out papers).

(
Be consistent and adamant about respectful behavior and attitudes.

(
Establish limitations, boundaries, and expectations at the beginning and throughout

 
the workshop.

(
Be prepared and organized.

Getting Students to Work Harder
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Resolving Typical Problems


Too much socializing.  

· Maintain authority and do not lose control.  Take an interest in the discussion and quickly refocus students’ attention to the task at hand.

Worksheet problems too easy/too hard.   

· Work closely with the course teacher to ensure the problems are aligned to the students’ ability level.  

Personality problems.  

· Actively work to integrate a shy student into a group and the entire workshop.  He/she can be a reference for other students needing assistance.  Develop activities that help shy members to be themselves and eventually become a prominent participant in the group.  Aggressive students should be challenged.  If the student is a heckler, keeping him/her busy is imperative.  Do not allow this student to control the workshop.

Motivation problems.  

· Be creative in finding motivators to help students learn and share.  For specific strategies, see “Getting Students to Work Harder” on page 21.

Lack of interaction/unequal participation.  

· Have members become somewhat independent of the facilitator/workshop leader and more dependent upon themselves to accomplish necessary tasks.  The workshop leader will only facilitate communication and the exchange of ideas.  Have the novice learner be the leader of the group.  Have everyone be a leader at some point in time.  This change in roles helps the group dynamics by increasing the level of cohesiveness where members are motivated to participate in the group’s activities and to help the group attain its goals and objectives.

Confidence problems.  

· Constantly support and build the confidence of the students (“you can do anything you set your mind to”).   Praise students when it is deserved.  Sometimes it may be difficult to find something positive, but never put a student down or say anything discouraging. 


Workshops should be success oriented.  Stress higher grades and help students to excel, rather than just get by.   Personally challenging them and creating friendly peer competition are two methods of properly pushing the students and helping build confidence.

Excessive absence.  

· Keeping accurate and up-to-date attendance is vital.  It allows the facilitator to identify students who are constantly absent, tardy or leave early, allowing an inquiry into any possible problems or reasons (speak to student and then to parent.)

Discipline problems.  

· Some student problems can be handled by the facilitator.  These may include school policies or minor academic or personal problems.  But remember that the school counselor is trained to deal with student problems, and in general, facilitators are not.  If a serious problem arises, refer the student to the MESA Advisor or the appropriate school resource.

For additional resources on working with students and groups, see “The Finer Points of Working With Groups” (page 69) and “The Most Difficult Students” (page 71) in the Supplemental Materials Section.
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DEVELOPING WORKSHEETS


Worksheets are the cornerstone of successful workshops.  Creating worksheets requires time and planning to ensure course relevancy and a balance between problems that are too easy and problems that are too difficult.  Worksheets should foster positive interdependence and the exchange of knowledge and ideas; students should perceive that they need each other in order to fulfill the group’s task.  By providing interesting and challenging worksheets, students can perceive the workshops as not just routine but fun and helpful.  Students should be challenged to go above and beyond the normal curriculum.

Goals


(
Difficulty Level


Worksheets should consist of problems ranging from average to quite difficult.  The problems must not be seen as remedial, and must not be primarily a review of very basic or prerequisite material.  This is because students need to see that they and their abilities are respected.

(
Relevance


It is essential that students see the worksheet problems as relevant to the course.  The problems must not be seen as something extra and unrelated, but as something that is directly helpful to the students in improving their performance in the course.  Most worksheet problems should deal with the material being studied in the course at that moment; however, one or two individual problems may be added to meet the needs of particular students.

(
Interest Level


Worksheets should heighten the students’ interest in mathematics and/or science.  Therefore, problems should be chosen that are interesting to both you and the students.  The best context for learning basic material is a situation where a student sees how this material applies to real-life scenarios. 

Structure


(
Begin the worksheet with a problem that serves as an “ice-breaker.”  The aim here is to get the students started, to boost their confidence by choosing a problem that essentially all of the students can do with a bit of thought.

(
Continue the worksheet with problems of varying difficulty, mixing the order of difficulty of the problems.  Students often work problems in order, and may be especially inclined to do this if they know that the problems get harder as they progress through the worksheet.  It can then be disappointing for you when they are unable or unwilling to solve the “interesting” 


problems at the end of the worksheet.  Note that:

· Students will usually try the second problem before they start to pick and choose.  This is a good place to place a problem that you have designed to target unresolved questions from the math and/or science course.

· At times, you may choose to include a problem designed to address a particular student’s needs.  In this case, gently encourage his/her group to work on the problem after they have begun working.  

(
It is ideal to have at least one extremely challenging problem per worksheet.  It is important to give the students the opportunity to choose to work such a problem.  Since the problem should take more thought, it also paces the students and allows other to catch up.

(
Worksheet problems should be accompanied by good questioning and listening on your part.  Never assume that it’s sufficient to set a good worksheet in front of students and leave them alone; your interaction is crucial.

Management


Designing worksheets will absorb most of your preparation time.  Properly creating worksheets to encourage and foster a group-learning environment will assist in the reinforcement of general concepts covered in the class period.  Students do not have to complete all the problems on the worksheets.  When developing problems and worksheets, you should not worry about the students finishing.  Students should be told that while they are not expected to finish the worksheets, they have met the challenge if they do.

· Extend the students’ capabilities.  Worksheets should be designed to make them think in the process, and not merely “go with the flow” of the problem.  Challenge the students to solve the problems by “facilitating” their own thinking process.

· Integrate review material with new material.  High school and middle school math courses are usually presented in a continuous pattern.  Materials in previous courses are almost always relative to the new material being covered.  Therefore, worksheets should be developed in such a way that will lead students to the new material covered.  This forces the students to review past materials as they progress in their math course.

· Word problems.  Use them as often as possible.  Again, this will develop the students’ efficiency in problem-solving methods and to think for themselves.

· Integrate problems from standardized tests such as the SAT (Scholastic Aptitude Test) and the Stanford 9.  In almost all math levels, integrating a relative standardized test problem to the concept being reinforced in the workshop session will reduce the students’ anxiety during standardized testing.  Generally, these problems should be integrated at the end of the worksheets.  Students should be made aware of these problems.

· Build the confidence level of your students.  Worksheets should be designed in a way that the easier problems (sometimes review problems) or “confidence builder” problems go first.   Even if they are review problems, never begin a worksheet with high difficulty problems.  This will discourage students.

· Creating “warm-up problems” for the new material.  Most of the difficult concepts in math are a combination of “smaller” or easier concepts.  Therefore when writing the problems, breakdown the difficult problems into separate and easier problems.  This will allow the students to “master” the details of the overall problem.  Follow these problems with the difficult concepts that involve the smaller concepts.

· Setting up problems without solving.  Worksheet problems that require the students to partially solve them can be proper at times.  These types of problems are ideal and most valuable when new material is being introduced.

· Solutions to the worksheets.  Solutions should be provided to the students at the end of the workshop.  This is crucial since most of the time there will not be enough time to finish the problems in the workshop.

Sample Problems


In order to make problems and concepts fun and interesting, create a hands-on activity to demonstrate a concept.  Make the concept real.  Have students act out a word problem in groups.  Then, analyze the problem in the context of what students are learning in the classroom.  After the problem is analyzed, have students work in groups to solve problems relating to the specific concept.  Listed below are sample hands-on activities for each math level.  For additional sample problems, see “AEW Sample Problems” (page 73) in the Supplemental Materials Section.

General Math

Concept:  Percents

Have 2 students throw balls into a basket.  

1. Give the students the same number of free throws.  

2. Determine the number of free throws made.

3. Have the groups calculate the percentage of free throws made to determine the better free throw shooter.

Algebra

Concept:  Uniform Motion

Have 2 students run from point A to point B.

1. Determine the distance from point A to point B.

2. Determine the time elapsed for each student.

3. Have the groups determine the rate for each student.

Concept:  Logical Reasoning

Bring two containers of varying volumes (e.g. 4 cups and 9 cups) and a gallon of water.  Have students in groups measure a specified amount of water (e.g. 6 cups) using the two containers only.  (There are no markings on either container to indicate lesser quantities.)

Geometry

Concept:  Volume/Area

Bring in a jar of pennies.  Have students estimate how many pennies are in the jar.

1. Calculate the volume of one penny.

2. Calculate the volume of jar.

3. Estimate number of pennies.

4. Group with closest estimate gets the jar of pennies.

Concept:  Similar Triangles

Have students calculate the height of a tree outside.

1. Ask for a student volunteer.  Determine the height of the student and the length of the shadow cast by the student. 

2. Then measure the length of the shadow of the tree.

3. Use “similarity of two triangles” rule to calculate the height of the tree.

Algebra 2

Concept:  Simultaneous Equations
Have students figure out possible combinations by using real money.

For example, Student 1 and Student 2 are given $3.00 to split in quarters and dimes.  They will each get all quarters or all dimes.   Student 2 receives 2.5 times as many coins as Student 1.  Who gets the quarters and dimes?  How much money does each get?

Solution:

.25x +.10y  = 3.00

2.5x = y

Trigonometry

Concept: Tangent

Have students shoot at a target on the wall with a paper clip.  Have one student in each group shoot it from the floor behind a student sitting in a desk.  Have each group determine the distance the paper clip must travel? (see diagram on next page)

1. Determine the distance from the shooting position to the desk and the desk to the wall.

2. Determine the height of the desk and the height of the target.

3. Calculate the tangent to get the angle.

4. Calculate the hypotenuse (distance) of the larger second triangle using the sine.
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Calculus

Concept: Area Under a Curve

Have students graph an equation y = 2x2 - 4 from x = 2 to x = 4 on centimeter graph paper and figure out the area of the curve from the squares.

Have students then integrate the equation using calculus and compare areas.

 



 4

 (2x2 – 4)dx = 

 2

Resources


Where to get worksheet problems:

· Course textbook 

· review questions

· challenge or “star” problems

· extension problems 

· not homework problems

· Other math and/or science textbooks in the same subject area

· “old” textbooks or texts formerly used in the course (may be found in the teacher’s personal library)

· texts from other publishers or publisher samples 

· texts currently being used for similar courses by other teachers

· Textbook test manuals

· do not use test manual for the class text that you facilitate

· College Preparatory Math (CMP) Parent Guides & Supplements

· University curriculum library math books

· Math problem or enrichment teacher resource books 

Examples:

· Problems of the Week (Lyle Fisher and William Medigovich)

· Favorite Problems (Dale Seymour)

· Super Problems (Lyle Fisher)

· You Think You Have Math Problems! (Loretta and Harold Taylor)

· Consult with the course math teacher, MESA Advisor, MESA staff, or other AEW facilitators

Internet Resources:

Note: World Wide Web addresses current at time of publication.

· Math Forum – http://forum.swarthmore.edu 


This site is sponsored by NSF and Swarthmore College.  It has homework help through e-mail, interesting problems, teacher and student resources, and math competitions for your team vs. other teams on the net.

· Gomath – http://www.gomath.com

This site has 24-hour tutors via e-mail, interactive tutorials, and an automated solution provider for algebra and geometry.

· Math and Science Education Sites – http://www.davis.kl2.ut.us/etc/wwwsite.htm


Links to lots of math and science education sites compiled by the Davis School District in Utah.

· Math Teasers – http://www.afunzone.com or http://www.monmouth.com/~tromeo/Math.html

The first address takes you to a general site for games, puzzles and entertainment.  From here you can access several puzzles.  The second address takes you to a math puzzle site.  If you go to the answers from here, you can access several sets of puzzles also.

· Cornell Theory Center Math and Science Gateway –http://www.tc.cornell.edu/Edu/MathSciGateway/index.html



This site offers more links to educational and curricular resources for Math and Science teachers.

· Math.com – http://www.math.com

This is a commercial site that has contests, web links and resources, which are often free.  Worksheets can be created on this site for basic arithmetic, problem solving, and algebra.

· U of Central Florida Mathematics Education Program – http://pegasus.cc.ucf.edu/~mathed/problem.html


Math problem of the week contests where students can win Casio graphing calculators. 

· Ask Eric – http://www.askeric.org/Virtual/Lessons

This site is a noted source of lessons and ideas for teachers.  It covers all levels and subject areas.

· Frank Potter's Science Gems – http://sciencegems.com
This is a comprehensive site for science and math resources that has links to over 11,000 resources on the World Wide Web.

· AskJeeves – http://www.askjeeves.com

This is a great resource for students and teachers.  Jeeves will answer any question you type in. He will also do a net search of several search engines at the same time and give you 8 to 10 results from each search.  You can easily ask a question and spend 3-4 hours checking out all the directions Jeeves sends you to.  Jeeves is very user friendly.
· 21st Century Problem Solving – http://www2.hawaii.edu/suremath/home.html
This site has resources for students and teachers on problem solving, including problem sets in algebra, chemistry, and physics.

· St. Francis Xavier University – http://www.stfx.ca/special/mathproblems
This Canadian site offers integrated math problems from Grade 5 to Grade 12.

· Algebra Help – http://www.algebrahelp.com
Offers algebra resources for teachers and students, including lessons and interactive worksheets.

· A+ Math – http://www.aplusmath.com
This is an interactive site for basic arithmetic that includes games, a homework helper, and worksheets.

· 4 Tests.Com – http://4tests.com/exams.asp#5
Offers online practice tests for the SAT, ACT, and AP Biology and Chemistry Exams.

· Mathematics Lessons – http://math.rice.edu/~lanius/Lessons
Lessons and resources for all levels of math.

· Online Exercises System – http://math.uc.edu/onex/demo.html
A web-based program that provides automatically generated computer-graded smart exercises for instruction.  Software is available for download at no cost.

· Explore Math – http://www.exploremath.com
This site has interactive multimedia activities that create real-time correlations between equations and graphs that help students visualize and experiment with many of the major concepts from Elementary Algebra through Pre-Calculus.
Alternative Workshop Activities


· Small discussion groups

· Use models/manipulatives  

· Game format such as jeopardy, password, or family feud

· Food and incentives

· Competitions – one-to-one or group(s) verses group(s)

· Individual student conference

· Students outline chapter/section

· Work at the blackboard

· Discuss concepts

· Have groups write questions for other groups

· Round-robin problem solving

· Mock exams

· Computer lab exercises

**At all times, activities must show respect for the individual.
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ADMINISTRATION


 Creating a Calendar


Workshop times and duration will depend on the needs of students and will vary based on school site calendars and schedules.  School sites with MESA periods will conduct workshops two times a week.  School sites without a MESA period may hold workshops before school, after school or on Saturdays once or twice a week.

Developing a calendar of activities for the semester will be helpful in planning for these workshops.  A suggested timeline is given below:

First Day

· Introductions.

( 
Establish the purpose of the workshops.

( 
Review the expectations and outcomes of the workshops.

· Conduct icebreakers such as name games, logic puzzles, etc.

· Establish prize for perfect attendance and participation.

Middle of Semester

· Check student grades.

· Review expectations.

Near end of Semester

· Set-up study groups.

· Hold review session for final.  

· Give mock final.  

· Obtain facilitator evaluation from students.

· Have a pizza party.

Throughout the semester, the facilitator can incorporate the following:

· Help students with study skills.

· Form study groups.

· Give sample and mock tests before exams.

· Review exams.

· Conduct team competitions and offer small prizes.

· Have food such as sodas, chips, popcorn, etc. at selected workshops as an incentive.

· Be innovative in motivating students.  HAVE FUN!!!
ACADEMIC EXCELLENCE WORKSHOP

SAMPLE WORKSHOP FORMAT

TIME *
ACTIVITY


	5 minutes


	· Introduce the subject and concept to be covered.

· Arrange students into groups of 4 or 5, depending on total number of students.  Have no more than 3 groups and no more than 15 students.  Group students with varying ability levels.

· Clearly state expectations and outcomes. 

· Facilitate Assignment of Group Roles (if needed).

· State group rules:

· Students must be willing to help anyone in the group.

· Students must be willing to share and discuss their approaches to a problem.

· Students must be willing to listen to the ideas of others and give everyone in the group a chance to speak.

· Students must use consensus to settle disputes.



	30 minutes
	· Distribute worksheet and have groups work on problems.

· Monitor student interaction and intervene appropriately.

· Monitor student understanding and questioning.

· Facilitate group discussion of different approaches to the problems.

· Help students recognize the good work they do so that they believe in their abilities.



	
	· Bring students together for a whole class discussion if needed.  Ask questions about the answers the students got on their worksheet.



	15 minutes
	· General Homework Assistance


Ask students to pick the most challenging problem in their homework.  Identify students who are able to solve the problem.  Regroup students accordingly and have them work in small groups.


Reminder:  Main focus of this part and the entire workshop is cooperation.  The facilitator will not complete homework for the students.  (See “The Art of Questioning” in the Techniques and Strategies Section)


*  Time will vary depending on when workshop is held.  Adjust time accordingly.



School:  


Subject:  

Semester:  



Center:


Facilitator(s):  



	Student Name
	Math/Science Teacher
	Date of Workshop

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



“A” for absent
“E” for excused
If present, leave space “blank” 


Facilitator’s Signature
Date



School:  


Subject:  

Semester:  






Facilitator(s):  



	Student Name
	Math/Science Teacher
	Test or Quiz Score

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



Enter letter grade or percentile for each test or quiz.


Title each test or quiz as “Q1” for Quiz #1, “T1” for Test #1, etc.


Facilitator’s Signature
Date


1. 
 What did you like best about the program?

2. What did you like least about the program?

3. If you were the facilitator, how would you run the workshops?

4. What type of things would you do to get students to come to the workshops and/or work harder?

5. Did the worksheets relate to the course material?

( yes

( no

6. The worksheet problems were:       (  too easy       (  just right

(  too hard 


7. Do you think what you learned in the workshops helped you in your class, with standardized test preparation, or in any other way?  Please explain.

8. What suggestions do you have for the improvement of future workshops?


SUPPLEMENTAL MATERIALS



From The College Mathematics Journal, Volume 23, #5, November, 1992, pp. 362-372: 

Studying Students Studying Calculus: A Look at the Lives of 

Minority Mathematics Students in College

Uri Treisman

Being invited to give this inaugural Dolciani Lecture is a special honor for me because I had the opportunity to sit in on some of Mary Dolciani's courses at Hunter College while I was a high school student, many years ago. I am frequently reminded of Professor Dolciani when I see her books as I do often in classrooms throughout the United States. 

Tonight I would like to describe the evolution of a project that I developed some 15 years ago at the University of California, Berkeley. Let me begin by stating the problem that we were addressing, namely, the rate of failure of Black and Hispanic students in calculus. Calculus was then, and remains today, a major barrier for minority students seeking to enter careers that depend in an essential way on mathematics. 

At the time we began work on this issue, the problem of minority student failure in mathematics and science was seen by many as principally a political issue: a question of social justice, as a moral failure of the university. Finding solutions to this problem had little to do with institutional survival. The number of minority students in colleges and universities was relatively small and the number of non-minority students interested in mathematics and science was relatively large. Minority student failure did not affect enrollment, the life-blood of public institutions. 

Today we have an added problem: one of institutional survival in the face of fundamental demographic change. In the State of California for example, over the next fifteen years the University of California alone will need 10,400 new faculty members. The California State University System will need even more. Who will they be, where will they come from? The answer, of course, is from today's elementary and middle-school students. If you want to get a feeling for demographic change, take a tour of the kindergartens in the community surrounding almost any college or university near an urban area in the United States. 

What started out for us as a problem of helping certain students pass calculus has become a much larger problem connected to institutional survival and, in fact, the survival of our society. As we look around the world we see country after country being torn apart by ethnic violence. It remains an open question whether we can create in this country a democratic society which respects diversity and enables individuals to participate in all aspects of American life in meaningful numbers. The melting-pot is a great symbol but sometimes it seems like the pot's been on the stove too long. Some of the ingredients have been burned. 

It now seems to me ironic that my involvement in this work was the result of an accident. I was a graduate student at the University of California, Berkeley, working on my doctoral dissertation. I was also working with a faculty member, Blaine Lawson, to develop and pilot a new training program for our department's teaching assistants. The two of us were trying to improve the quality of instruction in introductory calculus at Berkeley. At that point, we were not focusing on minority students, because very few enrolled in the course. And then a wonderful accident occurred that fundamentally changed my professional life. 

It was about 1974, and I had a model section of freshman calculus. The idea was that I would teach a section as the "Great Teacher" and try out all of these exciting innovations I had been reading about. I didn't happen to take note of the fact that I actually didn't know how to teach. But I was determined. I picked a section, and hoped that the new teaching assistants and perhaps some junior faculty would visit, get ideas, and become inspired to work on improving their instruction. The rub was that the students did not share my interest in innovative instruction, such as it was. They seemed to be interested mainly in becoming engineers, business professionals and physicians; they merely wanted to "get through" this course. I said, "You guys. You're really going to interact with each other and you're going to love mathematics. " They said. "Will it be on the test?" 

So, it's a few weeks into the term and I'm pushing and they're pushing back. Then I receive a letter from two graduate students in the School of Education. It said, "We are engaged in a master's thesis study of the validity of students' teacher evaluations. " (The question of whether student evaluations of instructors should be considered in 

promotion and tenure decisions was, at that time, very controversial.) "Your students have identified you as either one of the ten best or ten worst teachers on this campus, and for the purposes of our study, we cannot tell you which. " The great and wonderful insult was that their plan was to videotape us in action, and show these tapes to real teachers, and see if they agreed with the students' assessments of our teaching. 

So let me set the scene. The classroom was set up for videotaping. Twenty-four students were working, four to a table. Each table had a microphone and I had a lapel mike. The students were told that their mike would be live only when I was interacting with them. (1, of course, had told them the session before that from now on I would give credit for classroom participation. ) I thought to myself. "The heck with their research, this is my reputation and I'm going to look good." 

Well, it was as if Plato has written the script. The students were arguing heatedly about mathematics. They had rival conjectures about the behavior of the derivative of 1/ x when x is large in absolute value. This is the stuff you see, maybe, once a decade. And I had it on film. Two men and two women were locked in debate and as I walk away from them, you realize something is not quite right. What's wrong is that my mike and all the other mikes are dead except for the one at their table. Without their knowledge, everything they are saying is being recorded. 

Just before I walked away from the table, I looked at one of the students in the eye and said, "Gee, that's really good work. " The guy next to her looks straight into the camera and he says, "Yeah, this is a really good class. " As I walk away, the students start whispering. Then a woman says, right into the mike, "(a four-letter expletive which, in her home state of Texas, was pronounced as a four-syllable word), do you ever understand anything that joker is talking about?!" From there, it went downhill. 

When I saw the video, I was a little depressed and demoralized. So much for the great teacher. However, during the next class period I got my revenge and showed the film in class. 

Because of my work with the TAs, I was becoming increasingly interested in how students actually learn calculus. Do they use a textbook? With whom do they discuss homework assignments? What do they do when they get stuck on a problem? -- the really basic questions about how students learn mathematics. I began to design projects aimed at answering these questions. One of these projects involved having each TA interview especially successful and especially unsuccessful students in his or her sections. In the TA's reports it became clear that it was minority students who disproportionately were failing and this disturbed many of the TAs as well as myself. In fact, when we looked at the data we found that in the preceding decade 60% of the Black students who enrolled in and completed first-term calculus at Berkeley received grades of D or F. In no year did more than two Black or Hispanic students earn more than a B -- in any calculus course at UC Berkeley. Of course, at that time there were very few ethnic minority students enrolled on the campus. In the typical freshman class of the mid-70s there were fewer than 150 Black and Latino students in a class of 3,600. Today, 32% of the incoming first-year students are Black, Hispanic or Native American. Only 38% are non-Hispanic Caucasians. The Berkeley campus finally looks like it's part of California. 

To support our inquiry into minority performance in calculus we sought a grant from a major foundation. In the course of negotiating we were asked to produce almost instantaneously a clear statement of our initial hypotheses. What to do? We really didn't have a clue. We had to develop our hypotheses quickly so we asked a few thousand people who didn't have a clue either and made bar graphs displaying the distribution of their responses-a sorry view of social science research. 

Let me state what we found in this survey because I believe that these assumptions are responsible for the failure of many university intervention efforts, and because these assumptions are rarely stated explicitly and then, almost never publicly. Four widely-held beliefs about the causes of minority student failure surfaced in the responses to our survey. The first was that there is a motivation gap. It's not that the minority students are unmotivated, this argument goes, but that they are not as motivated as certain other groups, namely the Asians. The implication was that small differences in motivation would have large effects in highly competitive and difficult courses. The few A's given would go to the students who, because of their high level of motivation, were willing to work extraordinarily hard. It was the students who were extraordinarily motivated who would excel and those students were disproportionately Asian. 

The second argument named inadequate preparation as the culprit. Minority students often enter the university with fewer credit hours of science and mathematics from high school and with substantially lower SAT scores. The fault lies not in the university, but in what students bring to the university, namely motivation and prior preparation. In other words, "It's not our fault." 

To take this argument a step further, several faculty pointed to the "vertical" organization of math and science. New topics depend on the topics which precede them; courses depend on the courses which precede them. This characteristic of math and science makes it difficult for students to improve their performance once they are having difficulty. Even if students are committed to improvement, the intensity and speed of freshman courses give them no time to catch up. 

The third problem was a conjectured lack of family support or understanding of higher education. The idea was, roughly, that since the families of these kids did not have rich educational backgrounds, how could they pass on to their kids the survival skills they would need in college? Moreover, some faculty members thought that the parents did not push their kids hard enough. Of course, we had never met any of these families, but we seemed to have clear ideas about them. 

The fourth idea is a corollary of the great liberal dream: "It has nothing to do with race or ethnicity at all. Income is the dominant variable. If you control for income, all the differences disappear. " Then there were a few older faculty members who had views about the effects of race and heredity and the like. They are gone now, replaced by a small younger group of faculty with similar ideas. I want to mention, though, that one faculty member, whose views on the supposed genetic inferiority of Blacks were well-known on campus, wrote the only interesting response to our survey. According to his calculations--he was big on pseudo-statistics--"population characteristics" (by which he meant "race") could account for only about 4% of the failure. But the observed failure was so great that only the institution's behavior could account for it. What an irony. He was the only one to assert that something might actually be wrong with the institution. 

Well, these were our hypotheses and, at the time, we believed them. Minority students' failure could be attributed to low income, low motivation, poor academic preparation and lack of family support, all factors, incidentally and conveniently, over which we had no control. Nonetheless, we were interested in how these factors worked. "On which calculus problems did these issues cause trouble? " When and how did they actually interfere with student success?" 

Our initial idea was to interview students. A typical question: "How many hours to you study?" A typical answer: "I put in two hours for every class hour." The students weren't being dishonest, they just didn't have an accountant's view of how they organized their time. Our next attempt was far more intrusive. We embarked on our version of a social science study, mixing, not really consciously, two different methodologies: ethnography and the 1920's "industrial style" time and motion study. 

We had picked 20 Black and 20 Chinese students for our study. The idea was that we would compare two ethnic groups, one that generally did well in our mathematics classes, and one that did not. We decided literally to move in with the student s and to videotape them at work. We wanted to understand what was going on when they studied calculus, got stuck on a problem, etc. 

First, we were struck by the enormous diversity among these groups and remembered that not one respondent to our faculty survey has written to ask us to which minority students we were referring. No one questioned the supposed homogeneity of these groups. Take the Black students, for instance. Some of them came from middle-class homes and had many White friends in high school. Others were the valedictorians of all-Black, inner-city schools; yet others were from military families and had grown up all over the world. The Chinese students were equally diverse. 

The study was supposed to take ten weeks, but after four months we still didn't have a clear picture of why, as a group, the Black students were failing calculus while the Chinese excelled. We were advised by some graduate researchers in the social sciences to step back and question our hypotheses; this was really useful. Instead of looking at what happens when students get stuck on a problem, we were encouraged to look more globally at their lives. We went up to Lake Tahoe with hundreds of hours of unedited videotape. In a weekend all of our hypotheses fell apart. 

Let's look at motivation. It is not as if our Black students thought to themselves, "Well, there's nothing happening on the streets, so let's go to Harvard, Caltech, Princeton or Berkeley. " These students were admitted to one of the premier research universities in the United States, and we had presumed that their problem was motivation! Many of the inner-city students were socially isolated throughout high school; they paid a very, very high price to get to Berkeley. These kids were motivated! Unfortunately, we had been mistaking "disorientation" for lack of motivation. 

The second factor was academic preparation. We had many years of data from Berkeley that called this hypothesis into question. We found, for example, that Black students' calculus grades correlated negatively with their high school Math SAT scores. Many of the "strongest" students failed early. Black men with high SATs often faced academic dismissal. The few successes, on the other hand, came from students who, on paper at least, appeared to be of middle ability. These data forced us to call into question our ideas about the role of high school background in college performance among Black students. 

We studied the issue of family support by interviewing the families of our students. We came to appreciate quickly that many of the parents had decided before their children were ever born that their sons and daughters would go to college. These kids were, in large part, at the university because of the concerted and organized efforts of adults who cared about them. We found no parental apathy and quite a few parents who were themselves college graduates. 

Income correlated negatively. Why? Because many of the Black students had parents who were public school employees. Some were teachers, some were secretaries, some were custodians; in any case, public school employees don't earn much. The second largest group were children of civil service workers. Typically, the parents had degrees from historically Black colleges, moved out to California in the 1950s and 1960s, and couldn't find jobs in their chosen fields. So they went to work at the Post Office. 

So, what did we find by looking at our students? What did "studying math" mean for the Black and Chinese students? For the Black students it meant this: You wake up in the morning. You go to class. You take notes. You get your homework assignment. You go home. You do your homework religiously and hand in every assignment on time. You put in six or eight hours a week of studying for a calculus course, just what the teacher says, and what happens to you? You fail. An important point here is that the Black students typically worked alone. indeed, 18 of the 20 students never studied with their classmates. The same pattern occurred among many of the blue collar Whites and rural students. 

What about the Chinese students? They studied calculus for about 14 hours a week. They would put in 8 to 10 hours working alone. In the evenings, they would get together. They might make a meal together and then sit and eat or go over the homework assignment. They would check each others' answers and each others' English. If one student got an answer of "pi" and all the others got an answer of "82," the first student knew that he or she was probably wrong but could pick it up quickly from the others. If there was a wide variation among the answers, or if no one could do the problem, they knew it was one of the instructor's "killers." 

It was interesting to see how the Chinese students learned from each other. They would edit one another's solutions. A cousin or an older brother would come in and test them. They would regularly work problems from old exams, which are kept in a public file in the library. They would ask each other questions like, "How many hours did you stay up last night?" They knew exactly where they stood in the class. They had constructed something like a truly academic fraternity, not the more typical fraternity: Sigma Phi Nothing. 

The Black students, on the other hand, didn't have a clue what other students in the class were doing. They didn't have any idea. for example, what grades they were going to get. The exams were like a lottery: "I got a B," or, "I got a C. " They had no idea where they stood relative to their classmates. Moreover, these same students were getting A's in "Study Skills," and F's in the calculus class. What they were taught in "Study Skills" was of little help to them in calculus. 

At this point it is useful to look at how universities attempt to deal with the problem of minority student failure. In the '60's, the university administration hired people to deal with this problem, which was then seen as essentially a political one. This is not to say that the administrators didn't care about these students; however, in hindsight we can say that their efforts were misguided. 

Because of the political character of affirmative action, the administration took primary responsibility for minority student programs, even those which addressed academic issues. The political pressure to create these programs was felt on virtually every American college and university campus. If we look at these programs, even now, we see first that they are isomorphic. They have little to do with the special mission or history of the institutions in which they exist, which is remarkable given the diversity of American higher education. Student affirmative action programs are as similar as personnel offices. Second, they have very little, if any, connection to the faculty. They are staffed by very caring people, many of whom are minority, and who are devoting their professional lives to helping minority students avoid failure. But, unfortunately, they see massive failure and this has led to corresponding burnout and anger. In the large, their tutorial programs are disastrous. The tutors see the students the day before the exam; the counselors see them the day after the exam. Seeing the overwhelming failure of the students they care about, affirmative action program staff can easily develop a "bunker mentality." Counselors see the faculty as "the enemy" and advise their students to stay away from mathematics and science. This is a scary and depressing phenomenon-very depressing. 

An equally disturbing phenomenon is the creation of remedial courses that lead nowhere and preparatory courses that do not prepare students for subsequent courses. On many campuses these courses have high minority enrollments and have become associated with minority students. At Berkeley, for example, we teach a course called "pre-calculus." In one year, 422 students enrolled in the course, only one of whom went on to receive a grade of B- or higher in second-semester calculus. The evidence is overwhelming that the few students who take remedial courses never complete science degrees. 

So, at the end of our inquiry, what had we learned? 

1) Many Black and Latino students entered the university wanting to major in math and science but very few completed the prerequisite entry-level courses. 

2) Our ideas about why minority students failed calculus clearly were wrong. 
3) Affirmative action programs were not producing math and science majors. It was clear that they were helping some kids stay in school, but they weren't helping students in our field.
4) Many minority students, especially Black and Latino students, did not use the services that were designed to help them. 

This last point is of special importance because many Black students are suspicious of appeals made to them based on race. These students also dislike the idea of remediation. They see themselves as the tutors, not the tutees. When the university sends a letter as ours did, "Dear Minority Student: Congratulations on your admission to Berkeley. Berkeley is a difficult institution. You are going to need a lot of help and we are here to help you," the students disregard it. They associate "help" with the kids they had known in high school who were in the bottom of the class and in the compensatory programs. They do not relate to such appeals. Finally, they do not choose to come to a Berkeley because they want to learn about being Black. They choose it because they believe in the institution's ideals and elitism. 

In 1978 we began to experiment with solutions. Our idea was to construct an anti-remedial program for students who saw themselves as well prepared. In response to the debilitating patterns of isolation that we had observed among the Black students we studied, we emphasized group learning and a community life focused on a shared interest in mathematics. We offered an intensive "workshop" course as an adjunct to the regular course. . In contrast to the traditional remedial programs that offered reactive tutoring and time management and study skills courses which have a questionable scholarly base, we provided our students with a challenging, yet emotionally supportive academic environment. The project was supported under a grant from FIPSE, the Department of Education's Fund for the Improvement of Postsecondary Education. 

Most visitors to the program thought that the heart of our project was group learning. They were impressed by the enthusiasm of the students and the intensity of their interactions as they collectively attacked challenging problems. But the real core was the problem sets which drove the group interaction. One of the greatest challenges that we faced and still face today was figuring out suitable mathematical tasks for the students that not only would help them to crystallize their emerging understanding of the calculus, but that also would show them the beauty of the subject. 

Our goal was then and continues to be now not merely helping students pass calculus or even to excel at it but, rather, producing mathematicians (or at least students who could pursue graduate work in the field if they chose to do so). We knew that the program goals had to be congruent with the goals of the institution, i. e., focusing on excellence, on the production of Rhodes Scholars, and the like. 

We were able to convince the students in our orientation that success in college would require them to work with their peers, to create for themselves a community based on shared intellectual interests and common professional aims. However, it took some doing to teach them how to work together. After that, it was really rather elementary pedagogy. 

In a sense, the greatest break with the past was to take a genuinely empirical stance. We did not question that minority students could excel. We just wanted to know what kind of setting we would need to provide so that they could. We also recognized early on that we would be successful only if we depoliticized the issue of minority access. We had to link our program with other issues that the faculty cared about, such as producing quality majors, and de-emphasize the purely political characteristics of the program so that it could take hold in academic departments. From the beginning, therefore, we served students of all ethnicities, although students of color were, in fact, a clear majority in all the sections. The effect was that many middle-class Black and Latino students found it comfortable to participate because it was a way for them to establish quickly the multi-ethnic social environment in which they were most comfortable. For the urban Black and Latino students the workshops were an environment in which they were the majority and the White students the minority, making it easier for cross-ethnic friendships to form. In effect, the workshops provided a buffer easing minority students' transition into the academy. 

The results of the program were quite dramatic. Black and Latino participants, typically more than half of all such students enrolled in calculus, substantially outperformed not only their minority peers. but their White and Asian classmates as well. Black students with Math SAT scores in the low-600s were performing comparably to White and Asian students whose Math SATs were in the mid-700s. Many of the students from these early workshops have gone on to become physicians, scientists, and engineers. One Black woman became a Rhodes scholar, and many others have won distinguished graduate fellowships. 

By 1982, more than 200 ethnic minority students were being served in the workshops, which were then run cooperatively by a faculty committee, the College of Engineering, and the Student Learning Center. In 1983, however, when our initial funding expired, there was open warfare. The faculty and administration were fighting for control of the program. Unfortunately, the faculty lost and a period of balkanization followed, with small, separate programs proliferating on campus. 

But there was a more fundamental demographic change taking place in the mid-80s that would, in any case, have forced the reorganization of these programs. Today, on the Berkeley campus, there no longer is any dominant ethnic group. Fewer than 50% of all undergraduates are White and roughly one-third of the incoming freshmen are Black, Latino, or Native American. Ultimately, one must realize that the Black and Latino students who do make it into higher education are national treasures and must be treated as such. Unfortunately, they are still rare individuals and their success will have important ramifications not only for the academic disciplines and professions they pursue, but for the very fabric of American society. 

By the mid-1980s, the time had come when "adjunct" programs were no longer feasible or desirable. It was time to address the efficacy of the introductory courses. Each year, on average, 600,000 first-year college students take calculus; 250,000 of them fail. What I find even more amazing than this high failure rate is that calculus -- now here comes my prejudice as a mathematician -- is, by just about any standard, one of the greatest intellectual achievements of western civilization. The subject drips with power and beauty. It rendered thousand-year-old questions immediately transparent. Calculus is truly amazing. But, how many students who take the course as freshmen look up and say. "Wow! That’s amazing!"? How often, math faculty members, have your students had that experience? I mean, the stuff just sort of goes by. No passion, no soul. 

Why do so many students fail these courses? Our initial idea once again was to blame the students, albeit in a more sophisticated way than previously. The students, we thought, did not have "higher-order" thinking or problem-solving skills; they just did not know how to think, they didn't know how to pull the problem out from the words and find the relevant principles. However, when we tested this idea, we found once again that we were basically wrong. When we looked at students enrolled in first-term physics, for example, we found there were some students who couldn't find the relevant principles in a problem. But these students were relatively easy to help if they had enough prior exposure to physics. The majority of students having difficulty fell into two groups. Group one were the kids who had intellectual integrity, but no meaningful prior exposure to physics. When they came upon a hard idea-inertia, angular momentum-they would spend four or five days trying to figure out the concepts. They had learned not to let anything pass. The result was that they would get buried in an avalanche of formulas. To paraphrase a comment of Fred Reif's, we see the course as centering on four ideas; the students see only 400 formulas. 

Other students had really strong math backgrounds. Their response to the massive amount of material that was dumped on them was to treat everything as an isolated, abstract, mathematical problem-solving task. They never had a chance to develop the underlying physical intuition (and the standard physics labs sure didn't help). They were treating physics as if were mathematics or logic. The courses contained so much material that students had no time to develop an understanding of the physical concepts, the connections among these topics, or the relationship between the physics they were studying and the mathematics they knew. 

Once again, we were forced to deal with the fact that the problem wasn't the students. Students, in fact, respond to whatever you give them. What they were being given here were courses that had become so compressed, so devoid of life and spirit, that there was no way to really master the ideas at the level necessary to succeed, let alone become a major. 

These introductory math and science courses took form at a time when there was a surplus of students interested in science and over the years came to be thought of as service courses. Everybody teaches their freshman courses for somebody else's major. Now, times have changed. Very few students are interested in math and science. A recent study by Sandy Astin and Ken Green using data from UCLA found that in 1966, 4.6% of high school seniors who took the SAT were interested in mathematics as a major. Today it is about 0.6%. We are teaching courses created at a time when filtering was a necessity. Now, freshman courses need to inspire students and invite them into the major. 

Our approach at Berkeley was to eliminate the adjunct workshops and instead to strengthen and intensify certain sections of the regular freshman calculus course. (We recognized that if we were to try to improve instruction for everybody equally we could only make a slight difference. Our resources were relatively limited and we didn't want to lose the minority students.) Our idea was to construct a hybrid of the regular discussion sections and the "math workshop. " 

We encountered several difficulties. The first was the absence of genuinely challenging calculus problems to solve. What passes for problems in freshman calculus is a set of ritualized exercises that can be addressed by mastering a limited set of algorithms together with a few special cases. The exceptions -- indefinite integration, convergence of series of constants, which are fun to teach and really are excellent domains for teaching problem-solving skills -- probably have no place in a contemporary calculus course, as so many in the calculus reform movement have pointed out. 

The second difficulty is that we don't have a clue how to teach problem solving in a way that promotes the development of generalized problem-solving skills. Using state-of-the-art materials, such as those developed by Alan Schoenfeld for teaching a topic like indefinite integration, we can help students to get very good at one particular task. Unfortunately, experience has shown that such instruction in isolation gives students little advantage in mastering subsequent topics. 

The final issue, which we are only now beginning to address, is how to make it possible for faculty members who are interested in working on course reconstruction or on the development of minority mathematicians to do so as part of their professional work. In the past the individuals who worked on these, what were then seen as quasi-professional issues, did so as personal work, almost as hobbies. The scale of the problem is now such that many mathematicians will need to engage in activities that are necessary for the future life of the profession. If this is to happen, such work must become a regular and rewarded part of departmental life. This, in turn, will require that faculty and administrators redefine responsibilities of departments and support the redefinitions by new review and department budgeting procedures. 

Let me restate this. It means that the administration has to rethink what the collective responsibilities of departments are. Are departments only responsible for research and for body-count teaching? Or are they responsible, in some way, for the future of the institution and the future of their own disciplines? If the latter is so, one has to think about ways of rewarding departments for playing their proper role. Not that every faculty member should do this, but each department has to be responsible for contributing to solutions to these problems. The rewards for the departments have to be real: space, faculty appointments, support for more graduate assistantships, and so on. 

For the most part, at least in the beginning, faculty members who do this work will have to be senior members of their departments, partly because junior people need to establish research careers, but also because the changes that have to be made are structural in character. Junior people have little insight into such work. Put another way, and visualize my tongue in my cheek, "It's not the young sap that holds up the tree, but the old dead wood. "Further, it is important that the faculty who engage in this work are able to do so in ways that do not lead to stigmatization. A hint: don't confuse this work with better teaching. If you focus on teaching alone, you lose. Reform is about curriculum, allocation of faculty energy, and so on. It is about assuring the future of the profession and the future of our institutions. But it is not only the academic departments that need to change. 

Whereas some of the work is academic, other parts are administrative. These include such issues as housing, financial aid. student organizations, and the like. When the university works it does so because the faculty plays its proper role and the administration plays its. We have to reexamine the ways faculty and administrations work together to help students advance. An especially important issue will be learning to work with the equal opportunity and minority affairs offices. 

Now, instead of talking only about Berkeley, I want to talk about some of the other sites with which we've been working. One institution where this is happening, at least on a small scale, is the University of Texas at Austin. A group of faculty members led by Efraim Armendariz and an extraordinary administrator, Jackie McCaffrey, said, "Let's figure out what we have to do in calculus to produce lots of Hispanic and Black mathematics majors." They took our Berkeley idea: they intensified some sections of freshman calculus. They built group work into the course and made it clear to the students that it takes fifteen hours of work, not eight, to excel. They made it possible for the kids to take slightly fewer courses at a much greater depth and level of intensity. They unabashedly advocated for these students to become mathematicians. They set up a system where the kids in the intensive courses could be graded against the curve established by the regular sections -- same exams. What happened? Minorities: 3.53 average GPA; others: 1.66. The department now has more than 100 Hispanic and Black math majors. 

At CCNY, the faculty believed that their students would never become mathematics majors. The students were all working 40 hours a week and, the faculty assumed, had little interest in being challenged. Inspired by the Berkeley program, they decided to test their assumptions. A team led by Lora Shapiro interviewed students, and what did they find? Lots of these students had saved up tuition money so they could go to school. The strongest students found the courses uniformly unstimulating and unchallenging. In response, the department set up more challenging "intensive" sections and the result of the first semester was a 3.2 average grade for the minorities against about 1.8 for the class average. 

In conclusion, the time has come to reexamine undergraduate instruction and to make it more responsive to the needs of today's students. We can no longer offer courses that half of our students fail, nor can we lower our standards. The challenge is to reconfigure undergraduate science and mathematics education in ways that will inspire students to make the choices we have made. This can happen only if we change the boundaries of faculty responsibility. It is the faculty that must take the lead
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The Essential Elements of Cooperative Learning in the Classroom

Robert J. Stahl


Over the past decade, cooperative learning has emerged as the leading new approach to classroom instruction. One important reason for its advocacy is that numerous research studies in K-12 classrooms, in very diverse school settings and across a wide range of content areas, have revealed that students completing cooperative learning group tasks tend to have higher academic test scores, higher self-esteem, greater numbers of positive social skills, fewer stereotypes of individuals of other races or ethnic groups, and greater comprehension of the content and skills they are studying (Johnson, Johnson, and Holubec 1993; Slavin 1991; Stahl and VanSickle 1992). Furthermore, the perspective of students working as "academic loners" in classrooms is very different from that of students working cooperatively and collaboratively in and as "cooperative learning academic teams" (see the chapter by Stahl in Stahl and VanSickle 1992).

Even with its increasing popularity, a large majority of the group tasks that teachers use, even teachers who claim to be using "cooperative learning," continue to be cooperative group tasks-not cooperative learning group tasks. For instance, nearly all "jigsaw" activities are not cooperative learning jigsaw activities. Merely because students work in small groups does not mean that they are cooperating to ensure their own learning and the learning of all others in their group (Johnson, Johnson, and Holubec 1993). This emphasis on academic learning success for each individual and all members of the group is one feature that separates cooperative learning groups from other group tasks (Slavin 1990).

To be successful in setting up and having students complete group tasks within a cooperative learning framework, a number of essential elements or requirements must be met. The exact number, name, and order of these requirements vary from one author to another. However, nearly all agree that, in one way or another, the elements listed below are essential.

A CLEAR SET OF SPECIFIC STUDENT LEARNING OUTCOME OBJECTIVES

Cooperative learning and cooperative learning groups are means to an end rather than an end in themselves. Therefore, teachers should begin planning by describing precisely what students are expected to learn and be able to do on their own well beyond the end of the group task and curriculum unit. Regardless of whether these outcomes emphasize academic content, cognitive processing abilities, or skills, teachers should describe in very unambiguous language the specific knowledge and abilities students are to acquire and then demonstrate on their own.

ALL STUDENTS IN THE GROUP "BUY INTO" THE TARGETED OUTCOME

It is not sufficient for teachers to select outcome objectives: students must perceive these objectives as their own. They must come to comprehend and accept that everyone in the group needs to master the common set of information and/or skills. In selected strategies where groups select their own objectives, all members of each group must accept their academic outcomes as ones they all must achieve.

CLEAR AND COMPLETE SET OF TASK-COMPLETION DIRECTIONS OR INSTRUCTIONS

Teachers need to state directions or instructions that describe in clear, precise terms exactly what students are to do, in what order, with what materials, and, when appropriate, what students are to generate as evidence of their mastery of targeted content and skills. These directions are given to students BEFORE they engage in their group learning efforts.

HETEROGENEOUS GROUPS

Teachers should organize the three-, four-, or five-member groups so that students are mixed as heterogeneously as possible, first according to academic abilities, and then on the basis of ethnic backgrounds, race, and gender. Students should not be allowed to form their groups based on friendship or cliques. When groups are maximally heterogeneous and the other essential elements are met, students tend to interact and achieve in ways and at levels that are rarely found in other instructional strategies. They also tend to become tolerant of diverse viewpoints, to consider others' thoughts and feelings in depth, and seek more support and clarification of others' positions. (A limited number of proven cooperative learning strategies allow teachers academically sound alternatives to maximal heterogeneous groups. If these strategies are not used, then maximal heterogeneity along the above criteria is needed.)

EQUAL OPPORTUNITY FOR SUCCESS

Every student must believe that he or she has an equal chance of learning the content and abilities, and earning the group rewards for academic success, regardless of the group he or she is in. In other words, the student must not feel penalized academically by being placed in a particular group.

POSITIVE INTERDEPENDENCE.

Teachers must structure learning tasks so that students come to believe that they sink or swim together--that is, their access to rewards is as a member of an academic team wherein all members receive a reward or no member does. Essentially, tasks are structured so that students must depend upon one another for their personal, teammates', and group's success in completing the assigned tasks and mastering the targeted content and skills.

FACE-TO-FACE INTERACTION.

Students need to arrange themselves so that they are positioned and postured to face each other for direct eye-to-eye contact and face-to-face academic conversations using "12 inch voices."

POSITIVE SOCIAL INTERACTION BEHAVIORS AND ATTITUDES

Merely because students are placed in groups and expected to use appropriate social and group skills does not mean students will automatically use these skills. To work together as a group, students need to engage in such interactive abilities as leadership, trust-building, conflict-management, constructive criticism, encouragement, compromise, negotiation, and clarifying. Teachers may need to describe the expected social interaction behaviors and attitudes of students and to assign particular students specific roles to ensure that they consciously work on these behaviors in their groups.

ACCESS TO MUST-LEARN INFORMATION

Teachers must structure the tasks so that students have access to and comprehend the specific information that they must learn. The content focus of learning tasks must be aligned directly with the specific outcome objectives and the test items that will be used to measure their academic achievement.

OPPORTUNITIES TO COMPLETE REQUIRED INFORMATION-PROCESSING TASKS.

For students to be successful, each must complete a number of internal information-processing tasks aligned with targeted objectives, such as comprehending, translating, making connections, assigning meanings, organizing the data, and assessing the relevancy and uses of the information they study. Assigned group tasks direct students to complete the relevant internal processing tasks they need to complete.

SUFFICIENT TIME IS SPENT LEARNING

Each student and group should be provided the amount of time needed to learn the targeted information and abilities to the extent expected. Without students' spending sufficient time learning, the academic benefits of cooperative learning will be limited (Stahl 1992). (Many of the positive affective, social skills and attitudes, and academic benefits of cooperative learning tend to emerge and be retained only after students have spent four or more weeks together in the same heterogeneous group.)

INDIVIDUAL ACCOUNTABILITY

The reasons why teachers put students in cooperative learning groups is so all students can achieve higher academic success individually than were they to study alone. Consequently, each must be held individually responsible and accountable for doing his or her own share of the work and for learning what has been targeted to be learned. Therefore, each student must be formally and individually tested to determine the extent to which he or she has mastered and retained the targeted academic content and abilities.

PUBLIC RECOGNITION AND REWARDS FOR GROUP ACADEMIC SUCCESS

Only members of groups who meet or surpass high levels of academic achievement receive ample rewards within formal public settings. The specific awards must be something valued by the students.

POST-GROUP REFLECTION (OR DEBRIEFING) ON WITHIN-GROUP BEHAVIORS

Students spend time after the group tasks have been completed to systematically reflect upon how they worked together as a team in such areas as (a) how well they achieved their group goals, (b) how they helped each other comprehend the content, resources, and task procedures, (c) how they used positive behaviors and attitudes to enable each individual and the entire group as a group to be successful, and (d) what they need to do next time to make their groups even more successful.

Every one of the preceding elements does not have to be used every time the teacher assigns students to work in groups. However, teachers who fail to include these requirements report far more difficulties with their students and their group activities, and far less student academic achievement gains than do teachers who meet them. As a general rule, unless a well-researched strategy is used that allows for an alternative to one or more of these elements, teachers serious about implementing effective cooperative learning activities need to ensure that these requirements are met for each cooperative learning strategy they use--otherwise they are using structured cooperative groups. More importantly, unless these elements are used frequently and correctly, teachers should not expect the many positive long-term results of cooperative learning that can be achieved.
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"The Finer Points of Working with Groups"

 by Karl A. Smith

Whether you use informal or formal small groups, true cooperative learning is a complex process. When it works, it can powerfully enhance learning. But small-group learning requires attention and fine tuning, often in real time, which is part of its excitement. The following techniques will assist you in helping your groups work more effectively: 

When you're giving oral directions to groups, especially in a large class - and especially if the class meets early in the morning - ask for a volunteer from the back of the room to restate/paraphrase the directions. This can be helpful for two reasons: 

1. When you hear your directions as interpreted by a student, you might find the result to be quite different from what you intended. 

2. This is a helpful way to make sure that your students are listening carefully. 

Be careful not to intimidate your students. Let them know from the start what you will be doing - that you will periodically ask them to restate material and/or directions - and why you will be doing it. You can also ask everyone to take a moment and reflect on what they heard, before asking for a volunteer. 

You can often improve the quality of what occurs in groups if you give individuals the chance to reflect on a question or problem in advance and write down their ideas; this is especially helpful to the more introverted students. You also get more rich conversation within the groups - after reflecting and writing, students feel more of a commitment to compare and contrast their ideas within their groups. 

If you can make connections between what students already know - their life experiences - and what they're doing in the group, you can often effect a much greater change in their learning. 

Tell students how you want them to work before you give them a task. If you give them the task first, they typically start working on it immediately and don't listen to your instructions. 

When you give groups a question to discuss, listen to the volume of conversation in the room. When that volume decreases, bring the students' attention back to the class as a whole, even if some groups haven't finished yet. If you don't bring the groups back at the time the volume lowers, the ones that are finished or close to finishing will shift to talking about something else. At that point it can be really difficult to get their attention back. 

Not all groups work at the same rate. If a group finishes early, find another group that is also finished and have the two groups compare what they did and how they did it. This technique really enriches their work and is one of my favorites. Further, our colleagues in business and industry have made it quite clear that they need graduates with skills for working with all kinds of people, both within a team and as a team working with other teams. 

If you use rich tasks - tasks that have more than one reasonable set of assumptions or require more than one approach to complete - the process of working cooperatively becomes truly outstanding. 
Source:  The Cooperative Learning Center at the University of Minnesota.   For more information, visit their web page at www.clcrc.com
The Most Difficult Students

Roger T. Johnson & David W. Johnson
Cooperative Learning Center

One of the most common, if not the most common question asked about cooperative learning always begins with, "What about the kid who...?". Obviously some of the people asking this question are looking for a magic wand which cooperative learning certainly is not. It does not make a hyper-active student calm when they are put into a cooperative relationship with other students. What you have is a cooperative group with a hyper-active student in it. However, we have noticed that students often do better at handling difficult students than adults do and they often have more influence.

There are many different kinds of "difficult kids". Some are described an unmotivated, others as bossy, or silent, or resistant. The most difficult seem to be those with behavior problems, especially abusive behavior toward other students. Actually, there are no two difficult kids who are the same and to develop strategies for refocusing a student on appropriate behavior and academic success, you would need to observe the student in action and brainstorm with the teacher who sees them each day.

However, over the years, teachers who are using cooperative learning have met many different difficult students and shared their frustrations, strategies and successes with us. There is a particular pleasure for a teacher in being able to reach a very difficult student and see them turned around and headed in a direction of being included in their peer group rather than isolated and successful in their academic efforts rather than failing. Out of this experience come some general insight and a few strategies that might work for a number of different students. However, you cannot really generalize about difficult students and to really go to work on the problem we would need to be there, observing, interviewing and brainstorming to devise strategies for each "difficult student".

Never-the-less, here are a few things to consider:

1). 
First you need to celebrate all the students who are successfully working in their groups. Start with this positive feeling and hold on to it as you focus on a problem with a difficult student or group.

2). 
Sometimes students are damaging the work of the group enough that they require a "Time Out" from the group. They should be separated, informed that they were holding the group back from their work more than helping it (preferably with specific examples of their negative behavior), and asked to do the assignment on their own. Keep in mind that a "Time Out" carries the message that they will be returned to the group in due time (usually the next class period) and they should be ready to be a productive member. Isolating a student completely from cooperative work is the same as giving up on them developing the skills needed to be a part of a productive cooperative relationship in the future and it doesn't give there classmates a chance to "capture" them eventually. The "Time Out" process may need to be repeated several times and some students may be more than a one semester or one year project.

3). 
Change groups often and announce the change schedule so that other students realize they are not "stuck" with the difficult student forever. Everybody will get their turn. Sometimes a particular group or student will find a way to focus the difficult student enough to be part of the group and join in on the successful completion of an assignment. That is quite a celebration by the group and is remembered.

4). 
Many difficult problems can be addressed anonymously and in a problem solving manner by the class. Some teachers devote the first 5-10 minutes of a class period periodically for a brainstorming session around, "What would you do if a member of your group....?". Have the groups come up with strategies, chose the two they like best, then list them on the board and process them with the class so they have something to try. Feel free to add your own strategies too. Actually the best ideas often come from the students who own the negative behavior. The bossy students have the best ideas on how to handle themselves.

5). 
A personal contract with the student is sometimes effective. Sitting down with the student privately processing the problem. It is good to have specific data to share, but you should turn the conversation quickly to problem solving. One of my favorite questions is, "Under what conditions would you agree to try hard to work in a group?". Sometimes the student suggests something that could be easily done (i.e. if I could work with ...). In that case you can make a secret contract with the student. Sometimes it is a contract that can be shared with the cooperative group the student is working in so that they can help the student keep the contract.

6). 
One of the problems with difficult students is the initial reception of the student by the other group members. Obvious dismay or derision by other students starts the group badly for all. One of our teachers had success integrating a difficult student by attaching "bonus points" to the student so that the group already had five points on the project or test before they even started. This procedure may have worked because it identifies the student's problem openly and honestly to the group and it certainly made the welcome more positive. Actually when word got out, other students were asking if they could have the difficult student next time. If it makes you uneasy to address a student problem publicly, you should think about what the message from the teacher that they will help you hide the problem suggests.

7). 
In extreme cases, you will need to get other professionals to observe and diagnose strategies for the student. We are getting a growing number of students with rather severe problems that need more than one opinion. Special Education Teachers have training in this area and School Psychologists are glad to have a real student to concentrate on rather than paper work. Perhaps the student is going to need an adult (or older student) to sit behind them in the group to remind them of appropriate behavior. Even if it is only for one period a day, we need to keep trying to integrate the most difficult students into the group as productive members.

The results of isolation are never learning interpersonal skills, remaining isolated for long periods of time or finding other isolates to form a counter culture. Generally they will mean that you will pay taxes to take care of those students later rather then having them work in an organization and paying into your social security. The most important advice then for difficult students is for us to keep trying. Trust your appropriately behaving students, they are smarter about each other than you think.
















Clearly spell out expectations initially and remind students occasionally of these expectations.





Provide fun, challenging, and interesting work.  For example, make games out of problems and create real-life applications of concept.





Help students recognize the good work they do so that they can believe in their abilities.





Challenge students through friendly competitions.  Be creative in finding motivators.  Be sure that all students have the possibility of “winning.”





Offer prizes as rewards such as tickets to college athletic events or to the movies.





Assist with test preparation and review of exams.





Talk about the benefits of college preparation and of a college education.





Build a sense of community and trust with students.





Have food such as soda, chips, popcorn, etc. at workshops.





Have a pizza party near the end of the semester.





Offer student recognition and rewards throughout the semester such as recognition announcements for most improved student of the week or weekly lotteries for prizes.





Strengthen basic skills by selecting interesting and challenging problems that require the basic skills.














Students should   believe that they swim or sink together.





Areas to Monitor





Attendance – emphasize that participation is a privilege.


Relationships – with other students and the group.


Homework – make weekly journal entries to document the current 


status of each student.


Grades in math and/or science course.


Attentiveness – is the student awake and alert during the workshop?


Student demeanor.


Sub-group or intentional clique formation; this does not include 


groups created by the facilitator.


Interaction with the facilitator – is there good, positive interaction or is


there an undercurrent of rebellion?


Workshop environment – workshops may develop an entire group character; be able to identify this character so that you will know when it is “out of character.”





REMEMBER, the facilitator is ONLY the facilitator, not the classroom teacher, a parent, or a counselor.  If a student has a larger problem, refer him/her to the MESA Advisor or other appropriate school resource.














Academic Excellence Workshop


Student Participation Evaluation





Academic Excellence Workshop (AEW) 


student performance tracking








Academic Excellence Workshop (AEW) 


Attendance Roster
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