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Peer-Led Team Learning at the University of Portland:  A Training Manual

Background

Workshop Biology and Workshop Chemistry are part of a national reform movement in the teaching of introductory science classes.  Workshops use a teaching strategy known as Peer-Led Team Learning, or PLTL.  Workshop Biology and Workshop Chemistry sessions were first taught at the University of Portland in fall 1999.  Dr. Agnes Tenney and Dr. Becky Houck initiated the UP program in conjunction with high enrollment introductory classes in General Chemistry and General Biology.  Workshop participants engage in active learning of discipline-specific course content in small group settings.  Techniques in formative self-assessment are modeled.  The workshops provide a stable, supportive learning community for students enrolled in rigorous, content-rich courses.  

As a workshop leader, you have successfully completed the course linked with your workshops (i.e., Bio 205 or Chm 207), and you participated in the workshops as a student.  You will now serve as a trained undergraduate peer leader, meeting with “your” 8-12 students each week for 1.5 hours (biology) or 2 hours (chemistry).  You will also meet with the course instructors at least 1 hour each week.  

You will serve in many capacities as a workshop leader.  You will provide the structure of the workshops, guide the students in self-assessment, correct misconceptions that may arise on course topics, confirm accurate knowledge of content, and model good learning practices.  Workshop leaders do not lecture on course topics.  Instead, you will facilitate problem solving, self-assessment and conceptual understanding.  You will also provide feedback to the instructor about level of conceptual understanding, and may identify students who could benefit from early intervention to achieve academic success.  You are a critical link between the freshman students and the faculty.  

This manual is designed for a 2 day training session for both experienced workshop leaders and newly recruited peer leaders.  Those of you who are experienced workshop leaders will be teaching and guiding the new recruits in these sessions.  Many of the topics introduced here will be expanded upon during the semester.  The training exercises attempt to model the techniques used in actual workshops in biology and chemistry.  This manual relies heavily on the PLTL Handbook for Team Leaders (Roth, et al. 2001) and the classic text, Classroom Assessment Techniques (Angelo and Cross, 1993).  

In the first day sessions, we will address teaching strategies that you can use each week in workshops, and we will also discuss some of the theories of learning.  In the second day sessions, we will divide up into discipline-specific groups to discuss course curriculum.

DAY 1

I.  Introductions:  Getting Started and Making Connections

Group dynamics depend on group cohesiveness and a personal investment in the success of the group.  We are going to be working in groups focused on individual classes within disciplines.  Biology workshop leaders will work within a biology grouping;  chemistry leaders will work together.  Break into discipline-specific groups of 4-5.  

Some authors recommend silly icebreakers to enhance group “bonding.”  Others feel that a professional tone is set with professional introductions.  There are arguments in favor of each approach.

A.  Small Group Discussion

Introduce yourself to your small group in the way you feel works best for student introductions on the first day of workshops.  It may be the traditional “name, major, and one unique fact about myself” presentation.  It may be more creative.  After introductions, begin work on your first assignment:  Choose a discipline-specific nickname for your group, then take a vote on the best way to introduce workshop participants on the first day of class.  Be ready to explain your choice. 

Group Nickname:  

Vote:  

· Silly icebreakers (the sillier the better):

· Professional introductions (name and major):  

· Other:   

When you have taken a group vote, also choose a group leader to report for your group in the large group discussions.  

B. Large Group Discussion

Your team leader will describe the “winning” method of introduction to the larger composite group and explain why this method was chosen.

II.  PLTL Benefits / Personal Benefits

Participating as a workshop PLTL leader has many benefits, both to the students served by the workshop program and also to the workshop leader.  We will identify the most important of these benefits as the goals for the semester for each course.  At the end of the semester, you will be asked to assess your success in meeting these goals.  


A.  Quick Write and Small Group Discussion

We will begin with  a “Quick Write” or One-Minute Write (Light, 1990).  In the space below, write down 5-6 benefits to students or to the instructor / course with the use of workshops.  Then write down 5-6 ways that you personally hope to benefit from serving as a workshop leader.  Spend about 1-2 minutes on each list.  Leave space for additional comments that arise from the group discussion.  After 4 minutes, the appointed “leader” of your group will lead a “Round Robin” discussion of the goals.  Each group will report back to the composite larger group after 15 minutes.  

PLTL Workshop Benefits

1.

2.

3.

4.

5.

Added comments from small group discussion:

Personal Benefits as Workshop Leader

1.

2.

3.

4.

5.

Added comments from small group discussion:  


B.  Large Group Discussion:  Benefits of PLTL Workshops

Composite Group Lists for each discipline:

C.  Group Reflection: Large group discussion
What is the value of a Quick Write?  Is it more useful to certain students, such as ESL students or particularly shy students?

What is the advantage of the Round Robin in a small group interaction?

 Goals for the PLTL Workshops in __________ (discipline).  

III.  Learning Theory, Learning Styles and Multiple Intelligences
A.  Learning Theory and Multiple Intelligences:  Jigsaw Technique

Students learn in many different ways.  There is a vast literature associated with learning theory, developmental psychology, multiple intelligences, and learning styles.  We are going to use a jigsaw technique to discuss some of the basic principles of each of these topics.

Each member of your small group will be given a reading on one aspect of learning theory.  You will read your individual material, then become the “expert” within your group in that aspect of the discussion.  Spend about 5 minutes reading your material, then meet together as a group to share expertise.  

Readings:

· Perry  and Piaget (as reported in Roth et al., 2001)  

· Gardner, H:  Multiple intelligences I 

· Gardner, H:  Multiple intelligences II 

· Learning Styles I 

· Learning Styles II  

Comments:  

Now that you know some background on the topics, discuss the ways that principles of learning theory and multiple intelligences could influence student learning in the workshops.

Advantages of use of the Jigsaw method:

B.  Learning Styles Inventory on the Web

Many students have heard references to visual learners, auditory learners, kinetic learners, and they may even know how to use information about their own preferred learning approach in order to study more efficiently.  But learning styles are not fixed and independent of context.  Instead, students learn introductory biology differently than they learn advanced biochemistry, and the best way to be successful in a philosophy class may differ from the best way to study calculus.  

One goal of the PLTL workshops is to help students study most efficiently and effectively within a discipline-specific context.  Whenever possible, we try to include a variety of workshop exercises each week to allow students to “try on” the learning strategy and see if it fits.  

As a workshop leader, you may want to point out which workshop approach is helpful to visual learners, and which is targeted for the auditory learners.  We sometimes say that we are being “transparent” in the pedagogy when we explain to students exactly why we are teaching in a particular way.  

We will talk about specific approaches for different learning styles tomorrow in the discipline-specific meetings.  To get started, please complete the web-based assessment of your own learning style by going to this site:

Web site:   http://www.ncstate.edu

Click onto the word “search” in the upper right hand corner of the website.

This will bring you to another page with a google search option.  Type in “learning styles inventory” and it will bring you to many links.

The actual inventory is completed online and the scores come back automatically.  

http://www2.ncsu.edu/unity/lockers/users/f/felder/public/ILSdir/ilsweb.html
In the space below, give a short description of how you learn best.  Give a specific example.  

IV.  Formative Assessment in the Classroom

Formative classroom assessment includes an evaluation of what a student (or class of students) knows about a topic, without evaluation for a grade.  It could be argued that formative assessment is the single most important aspect of the workshop model.  Students need to know what they already understand, and what they need to work on.  Instructors and workshop leaders need to know what the class understands, and what the class needs work on.  Self-assessment in science is one of the most difficult skills for freshmen to master, and the dynamics of the workshop depend on the workshop leader understanding the status of knowledge of individual students and of the group.  Feedback from formative assessment in the workshops can aid the faculty member to improve lecture courses.  The “Quick Write” that you have already practiced is one type of formative assessment.  

A.  Brainstorming

We will start with a technique known as “brainstorming”, which is a useful way to begin almost any workshop session.  You will be assigned a topic in your discipline.  Send one recorder to the “board” to record any words or concepts associated with this topic.  All members of the group should contribute to the list generated.  

Topic:  ___________________

Words / Concepts

You can often use this list to begin to map connections between topics (concept mapping) or to generate discussion of underlying concepts.  Try your own group experiment to determine the best way to use this list in a workshop setting to generate deeper understand or to give meaning to the terms and concepts.   

Method:

B.  Discipline-specific techniques

Biology:  One sentence summary

Chemistry:  Problem solving in pairs
 

Biology:  One sentence summary

Angelo and Cross (1993) suggest an exercise in creative thinking called the one sentence summary.  In this exercise, students must answer “who does what to whom, when, where, how and why.”  Students are provided the starting point (the “who”) and must construct the rest of the story.  

Example:  Biology

This example from biology illustrated formative assessment of student understanding of cellular respiration and oxidative phosphorylation.  The workshop leader would provide the “who”:  ATP synthase.  

Cellular Respiration / Oxidative Phosphorylation

Who does what to whom, when, where, how, and why?

Select topic:  ATP Synthase 

Who did what:  ATP synthase phosphorylates 

To Whom:  ADP

Where:  Inner membrane of mitochondria

How:  H+ facilitated diffusion through ATP synthase protein changes 

conformation, exposes active site for ADP binding and phosphorylation.

And why:  make energy for cell.

The student would now construct a (more or less) grammatically correct sentence from this information.  Because the sentence must be long, it will be somewhat awkward in syntax.

“The ATP synthase molecule phosphorylates ADP in the inner membrane of the mitochondrion by using H+ flow through the synthase molecule to change the conformation of the molecule and expose the active site for ADP binding and enzymatic phosphorylation, providing energy for the cell.”

You will be given a topic and the starting point for this exercise, the “who.”  As a group, complete the story.

Chemistry:  Problem Solving in Pairs

Avogadro’s Number


Work in pairs to answer these questions.  

The purpose of this question is to develop a conceptual understanding of the magnitude

of Avogadro’s number. Consider what would happen if one mole of pennies were

distributed equally among the earth’s population.


a) How many pennies would each person get? You will have to make an estimate of the earth’s current population in order to answer this question.


b) If you spend your pennies at the rate of one million dollars per day, how many years will it take to spend all of them? Use dimensional analysis (factor-label) to construct a clear, easy-to-follow solution.

C. Self-graded quiz

You will be given a self-graded quiz on the same topic used in part B.  Take the quiz individually, then grade the quiz as a group.  

Were there any misconceptions / incorrect answers that emerged from the quiz?  

What are the strengths of this method of self-assessment?

What are the weaknesses of this method?


D.  Student Generated Test questions
Using the same topic used for parts B and C, write 2 multiple choice questions, one short answer essay question and one longer conceptual essay question that you believe could be used on an examination.

E.  Small Group Discussion

Compare the questions you wrote with those from other workshop leaders.  What makes a good question?  How could you guide students to write appropriate questions?

F.  Large Group Discussion:  Comparison of Methods

Which techniques of formative assessment were most effective?  Which ones generated the most discussion?  Which generated the most enthusiasm?

V.  Reflection and Long-Term Assessment

Mature learners reflect on the learning process and assess their own progress.  As a workshop leader, you will be asked to evaluate and assess the progress of students in your workshops, but you also will be asked to analyze the workshop model itself.  Questionnaires and journals can both be effective means of reflection and assessment.

We will begin by asking you to complete a questionnaire, ranking the impact of various experiences on your learning.  Then we will discuss journals as a technique in reflection.

A.  Questionnaire for Quantitative Assessment of Learning

For each of the following, please indicate the degree of impact on your learning as an undergraduate.

1=no impact  



2=very little impact  

3=limited impact   

4=strong impact  


5=very strong impact

N/A:  not applicable.  I have not used participated in this experience.

Acting as a peer leader for workshops.
1
2
3
4
5       N/A

Independent study of assigned work

1
2
3
4
5       N/A

Participating as student in peer-led 

     Workshops




1
2
3
4
5       N/A

Attending lectures



1
2
3
4
5       N/A

Working with a friend, study partner, or 

     small independent group


1
2
3
4
5       N/A

Individual consultation with professors
1
2
3
4
5       N/A

Tutoring




1
2
3
4
5       N/A

Laboratory work



1
2
3
4
5       N/A

Independent projects, research, poster 

     Presentations



1
2
3
4
5       N/A

Off campus meetings and conferences

1
2
3
4
5       N/A

Recitations led by professors


1
2
3
4
5       N/A

(modified from Pratibba Varma-Nelson, 2002)

B. Journals for Reflection

Scientists often keep lab or field “journals” documenting experimental methods, lab results, or field observations.  Journal writing can also be helpful for reflection on teaching.  

You will maintain a weekly journal, documenting what was covered in the workshop, comments on the learning activities employed, and maintaining attendance records for the week.  You are encouraged to keep the journal in an electronic form, and to e-mail the journal entries to the faculty instructor. In addition, at the end of the semester, you will complete a 1-2 page, typed entry in the journal reflecting on the experiences of the semester.  

In the space below, write a few comments about your PLTL experiences.  If you are an experienced workshop leader, discuss the benefits for you individually that have come with participation in the program.  If you are a new workshop leader, you might comment on your plans, your fears, or your excitement about the program.  

This reflection entry will lead into the last activity of the day, a student panel of experienced workshop leaders discussing potential problems, joys, and recommendations.  

Journal Entry:  Summary and Reflection on Your PLTL Experiences*

(*You will send this reflection to your Workshop Supervisor vie e-mail within the next week as the 1st entry in your semester electronic Workshop Journal.)

C. Student Panel Discussion:  Experienced Workshop Leaders

“Words of Advice” and Question / Answer session

D. Training Session Assessment
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