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Preface

Dec 2006

PBL is the best thing since sliced bread!

With the success of the method has come a spin off of all kinds of variations on the theme. Indeed, many seem to
have renamed what they used to do PBL because they use Aproblemsf. That:s OK. Some use problems to synthesize
previous knowledge. This is characteristic of engineering design projects and has led to the term Aproject based
learning(.

This book is not about problem-based synthesis; this book is not about primarily the use of problems. This book is
about small group, self-directed, interdependent, self assessed problem based learning. The key features are that a)
students learn material on a need to know basis and b) students are empowered with most of the learning activities:
having been given a problem, they identify pertinent learning goals, learn and teach each other the knowledge and
skills, use the new knowledge to solve the initial problem and elaborate the new knowledge.

The biggest difficulties faced in implementing this form of PBL seem to be:

I the mistaken attitude that teachers just pose a problem and then wonderful things happen.

I the mistaken attitude that students can-t learn a subject correctly on their own; “I need to lecture them first and
then pose the problem”.

I the mistaken attitude that students will enthusiastically embrace this approach; teachers fail to prepare students
well for the transition.

Small group, self-directed, interdependent, self assessed problem based learning was formally introduced as a
learning option by McMaster Medical School in the late 1960s. But in emulating this model, some fail to
acknowledge some of the conditions that made their approach so successful. This include that in the McMaster
medical school program:

I students were mature; they had already completed at least three years of university - yet we are considering using
it with students in year 1 university; at least three years younger.

I each group of five to six students had a trained faculty member as tutor - yet we may provide very little training
for the tutor and, in many instances, are forced to have one faculty for a group of three to ten groups.

I students seeking admission wanted to use this new form of learning; they were ready for learning environments
different from the traditional lecture - yet we are considering using this approach with students who really prefer the
lectures and don-t want the unfamiliar.

I five criteria were used for admission into the MD program at McMaster: marks, letters of recommendation,
personal essay on why the applicant wanted to be an MD, a personal interview and demonstrated skill in the PBL
process (especially problem solving, interpersonal skills and group process) through participation in the simulated
tutorial.

Most don’t realize that the students entering the Medical school program had these five unique characteristics. |
think it is important that we realize that part of the success of PBL is because these McMaster medical school
students possessed these characteristics. When we started PBL in Chemical Engineering in 1982 we put in place
training elements to acquire the five elements medical students had. This helped our students get ready for PBL.
Furthermore, we had to develop methods, especially related to assessment, that would allow us to work with
tutorless groups.

In this book we share our experience.

I thank many for their feedback and help. In particular thanks to Lynda Wee, CapitaLand, Singapore, Andy Hrymak,
Heather Sheardown, Gord Slater and Lynn Falkiner, Chemical Engineering Department, McMaster University and
my students in the program at McMaster University

Dec 2006
Don Woods
Waterdown, Ontario , Canada
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1. What is PBL? How to select a PBI version
that works for you: workshop #1.

Donald R. Woods

McMaster University, Hamilton, Canada

Sept 30, 2006

1. What is PBL?
Activity 1:
The time | really learn a subject iswhen I ......

When a student asks “Why are we learning this?” do you ever have to say “Trust me, you’ll need
this later.”

Characteristics of PBL:

“Just in time” learning: Learn information/skills/attitudes to “solve a problem”

Problem posed first (before the students have learned anything)

Students empowered with selecting learning goals, resources, assessment.

Work cooperatively in small groups (with or without a tutor present in each group).

Teacher? maintain standards, “Guide on the side not sage on the stage,” monitors the process, (like a design project).
Students actively engaged in the learning process; students teach each other.



2. Why select PBL? The claims

M Improved learning (active, coop, freedom to select,
ownership, prompt feedback, learning styles)

M Less coverage of subject knowledge

M Prefer deep learning

M Better learning environment

M Easier for recall of knowledge in professional
practice:

M Learn lifelong learning skills

M Learn problem solving, team skills etc.

M Develops self confidence

3. Experiencing PBL

1-2

Tricky: depends on exams.

Same or Better knowledge acquisition/understand
Common exam: lecture = PBL for knowledge. [UDel]
Physics: pre-post gains Force Concepts inventory:

lecture 0.23 [UDel]
active learn 0.48 [Hake]
PBL 0.45-0.65 [UDel]

Medical NBME I: Slightly less but using multiple
choice of primarily memorized knowledge

True: That’s because we include skills and attitude
development. 80% “time” to cover material because
20% on process activities.

Focus on core fundamentals in each course; eliminate
the 20% “nice” stuff.

Not a problem from ChE recruiters or alumni; indeed
say they are better prepared

Yes. Proven: PBL promotes deep; lectures promote
rote and surface approach

Yes, Ramsden/ Entwistle CPQ [McMaster, UDel]
PBL 35to0 45

lecture: 15 to 22

mix: 22 to 35

Should but No published evidence other than the
“diver” experiment. Divers memorized nonsense lists
of words under water and on land; then tested under
water and on land. Recall best where memorized.
Yes, Perry, resources used, alumni

No, opportunity to develop.
Evidence of more empathetic and whole person MDs

Yes, anecdotal

Case 3: Letter from the Director Your Director has just returned from a conference on PBL. The
Director asks you to convert your course to the PBL format

Activity: In small group of 5 or 6, with chair

reporter

, brainstorm the issues this case raises, and prioritize the issues: criterion:

what do you want to gain from this workshop in the context of the issues raised.

Feedback about the group work. Form 2802
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Form 2802

Task: Problem defined, many issues and hypotheses explored, criteria listed and the issues
prioritized. Refrained from early closure. Task carried out and looked back at the result to assess
it. Group agreement as to goals. Process was active with monitoring. Completed task on time.
The accuracy in the group’s answer matched the time available. Group avoided contributing
excessive information.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours
behaviours major omissions

G G G G G G G
1 2 3 4 5 6 7

Morale: Group relaxed; enjoyed working together. They gave emotional support to each other
and were able to express disagreement or disappointment directly. Seven fundamental rights
preserved. Members are enthusiastic and involved.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours
behaviours major omissions

G G G G G G G
1 2 3 4 5 6 7

Individual Contribution to Task and Morale

Group Strengths Group Areas to work on

from D.R. Woods (1995)
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My role is Questionnaire (MRIQ) ©copyright Donald R. Woods June 1997

The following 18 items are arranged with options (a and b or a,b and c). Each option represents a
preference you may or may not hold. Rate your preferences for each item by giving a score from O to 5. 0
means you strongly disagree and strongly agree with the other option. 5 Means you strongly agree and
strongly disagree with the other option. The scores for a and b, or a, b and ¢ MUST ADD UP to 5 (0 and 5,

1 and 4, 2 and 3. Etc..) Place your rating in the box ‘R’ next too the statement.

I think my role as a teacher is....

Statement

Statement

la. I have a basic conviction that I can make a
difference

1b People come to me with basic attitudes and
won't change-

2a. My role is to maintain high standards and
fail those who do not make the standards.

2b. My role is to help each succeed and make the
most of his/her abilities.

3a. My role is to uncover material so that
students understand.

3b. My role is to cover the material in the
curriculum.

4a. My role is to make learning fun.

4b. Learning is serious business. My role is to be
well prepared.

Sa. My responsibility is to teach subjects.

Sb. My responsibility is to teach people

6a. Students must grow personally as well
as intellectually

6b. The sole purpose of university is intellectual
growth

7a. Teaching. research, consulting are all
opportunities to help others learn. The only
difference is the client and the "class size".
Teaching and research are a seamless
continuum of learning.

7b. Teaching is the burden I must bear to allow
me to do research

7c. Research is the burden I must bear to allow
me to teach in university.

8a. Teaching and learning are a two-way
responsibility If students fail it is partly my
fault.

8b. Learning is one-way; I do my thing, and it's
up to the students to learn.

9a. If students understand my presentation.
they will automatically remember the
material. Learning is rote memorisation and
recall of facts.

9b. Understanding is not remembering. Students
and I need opportunities to see new concepts in
perspective to understand their limitations and to
reach conclusions. Learning is active,
independent and self-directed

10a. Students should learn knowledge and
the processes for working with that
knowledge. Knowledge cannot be separated
from thinking.

10b. All students need to learn in college is
knowledge.

11a. The development of values is an integral
part of my instructional plan. Values play a
significant role in my student's future
success.

11b. The development of values is the
responsibility of the home and/or the religious
component of the student's life. You can't
measure 'value" development; therefore, it is
inappropriate to include this area in one's goals.

12 a. Students should self-assess. My role is
to ensure that the assessment process used
by the students is valid. I consider the goals,

12b. Assessment of students is my responsibility.
I create and mark all the exams that are used to
measure the quality of student learning.




criteria and the evidence.
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I think myv role as a teacheris .......

Statement

Statement

13a. My role is to design the whole learning
process. Students just have to follow my
design.

13b. My role is to empower students with all
elements in the learning process: goals, choice of
text, assessment...

14a. I am a resource to help students learn;
students have the principal responsibility for
making and carrying out their own plans.

14b. I am the source of knowledge. I have the
advanced training to be shared with them.

15a. My role is to help students with
academic and intellectual issues. It's not my
responsibility to get involved with their
personal and social life.

15b. My role is to help students with academic
and intellectual issues and to help them with
personal problems

15¢c My role is to help students with academic
and intellectual issues and to informally socialise
and attend student events

16a. I prepare the detailed learning objectives,
the assessment criteria but publish general
guidelines for the students; to do otherwise
provides too much detail; it's overwhelming for
the students.

17a. My role is to help them solve problems similar
to those they will encounter in professional
practice.

16b. I publish detailed learning objectives and
assessment criteria.

16c. Students should prepare detailed learning
objectives and assessment criteria. I monitor the
process to ensure the standards are met.

17b. My role is to ensure that they know the
fundamentals. I use problems that help develop and
test that understanding.

18a. I teach new knowledge. My role is to present
well organized explanations expressed to match the
student's learning style.

18b. All new knowledge bears some relationship to past.
My role is to activate the past knowledge and help
students see the relationship between the new and the
old.

A.l'2'6'9
la lb.
5b ba.
6a 6b
10a 10b
1la b
15b+c 15a

TOTAL

B.»® 2b 2a
16b+c__ 16a

TOTAL

C?38 9b 9
10a 100
17a_ 17b

TOTAL

D236 3a 3b
8a 8b
9b %a
10a 10b
14a 14b
16b+c 16a
17a__ 17b
8o 18a
TOTAL
E*7®  12a_ 12b.
13 13a
l4a 14b
16¢c 16a+h
TOTAL
F>68°  16b+c 16a
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Reflections:

4. Issues related to selecting a form of PBL

Your comfort zone: Complete MRIQ

scale 0 to 30; 23.7 with standard deviation of 3.6
scale 0 to 10; 7.5 with standard deviation of 2.0.
scale 0 to 15; 12.0 with standard deviation of 1.9.
scale 0 to 40; 29.4 with standard deviation of 5.6
scale 0 to 30; 10.3 with standard deviation of 3.5.
scale 0 to 5; 3.7 with standard deviation of 1.6.

mTmooOw>»

Khkkhhkhkhhkhhkkhhkhhhkhhkhkhhkrhkhhhrhkkhhkhhhkhhkhhhkrhkkhhkhhhihkhhhhhkhhhirhkihkhhhihkhhhrhkihkhkhhihkihhihkihkiixkx

5. Background for selecting a form of PBL
Reminder: On improving Learning: What educational research tells us: (Chickering & Gamson + others)

already do this  will try possible not for
me
1. active not passive 0 0 0 0
2. cooperative not competitive 0 0 0 0
3. quality of teacher-learner interaction 0 0 0 0
4. provide prompt feedback 0 0 0 0
5. time on task 0 0 0 0
6. environment expects success 0 0 0 0
7. account for personal learn style 0 0 0 0
8. assessment owned by students 0 0 0 0
9. published goals/criteria (about 30 - 60 per course) 0 0 0 0
10. attention span = 20 min 0 0 0 0
11. wait time before answering 20 s 0 0 0 0
12. knowledge/ skills/ attitude 0 0 0 0
13. high quality social environment 0 0 0 0
14. use Bloom’s taxonomy 0 0 0 0
15. evaluate what you do 0 0 0 0

** ** ** **

Background:

Straight lecturing is the least effective way to improve student learning. Here is the evidence.
1. Dale's (1967) cone of learning relates our ability to recall to the type of learning environment:
Dale suggests that we tend to remember
10 to 50% from "passive" involvement in the learning process (about 10% from what we read; 20% of
what we hear; 30% of what we see; 50% of what we hear and see)
70 and 90% by "active" involvement (we remember about 70% of what we say and 90% of what we say
and do).
2. Students in learning environments where lecturing dominates become more “rote learners”; students learning in
PBL or cooperative learning environments become more “deep learners”.

So if | currently use straight lectures, what might |1 do? Simple ways to change from straight
lecturing to more effective learning environments include:

1. Use active not passive

2. Use cooperation not competition

3. Provide prompt feedback about student performance
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4. Empower the students with parts of the learning process.

5.1. Details about how to actively engage students in the learning process

1. Individuals write reflections (2 min) then discuss with neighbour (90 sec)

2. “Turn to your neighbour and say.. Did you understand that?” .. Summarize what’s happened so far?”
.... Do you believe that?” .. The key point so far is...” ... A practical application of this stuff is....” or small

group. [Described in Chapter 3.]

3. “Turn to a neighbour and compare or rework notes.

4. Talk Aloud Pairs Problem Solve, TAPPS.

5. Students prepare prompt for class discussion.

6. Students present.

7. Marks for participation.

8. Form a line (take a stand): discuss.

9. Discussion diads or groups.

10. Mass discussion between large collection of students.

11. Students pose problems and discuss.

12. Socratic discussion.

13. Teacher-directed brainstorming/discussion.

14. Socratic or teacher-directed Problem Solving with teacher uncovering information after students have done the

task.

15. Socratic “learning”.

16. Brainstorm: collect ideas without discussion

17. Bidwell’s “quescussion” where brainstorm questions the situation poses

18. Rounds: circle with each 30 s

19. Demo group with substitution

20. Demo group

21. Use Osterman feedback lecture: described in Chapter 3

22. Projects-report; displays, exhibitions

23. Cooperative learning in-class

24. Cooperative learning; mentor groups

25. Cooperative learning: 1 Stay and 3 Stray

26. Cooperative learning: Student peer teach/assess

27. Cooperative learning: Jigsaw:

28. Problem-based Learning

29. Structured controversy

30. Workshops

5.2. Details about how to use cooperative not competitive environments
Positive interdependence:

1. Teacher create environment to promote.

2. Require “norms” meetings.

3. Use contracts for expectations.

Consider various forms of face-to-face cooperative groups:

4. Set up Informal groups: students stay in groups 2 to 10 min as diads, triads; teacher gives explicit, precise

instructions; require groups to produce a product. This could be Active learning, Table 15-1, items #1 to 4,
9, 19- 21: "Turn to a neighbour..." through to Osterman Feedback Lecture.

5. Set up Formal cooperative groups: students stay in groups 2 to 4 weeks; teacher sets the objectives,
decides who is in group, explains task & goals, monitors effectiveness, assesses. This happens often in lab
groups.

6. Set up Formal self-directed learning groups: students stay in groups 10 to 12 weeks; students sets

learning objectives that are monitored by teacher, students research and teach each other the subject
knowledge. Use Problem-based Learning

7. Set up Projects groups: students stay together 1 year.

8. Set up Base cooperative groups: students stay in groups 1 semester, year, four years. They provide
informal support, encourage & assist each other in completing assignments and in succeeding.
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Individual accountability:

9. Report/assess: (for options 4-7) the teacher randomly select the individual who will complete the task on
behalf of the group: that individual mark for that work is given to all group members. For example, assign a
number to each group member and roll a dice [draw a number from a hat] to identify the group's
representative.

10. Report/assess: (for options 5-7) as in #9, but the students select the individual, subject to the constraint that
for the five tasks being assessed, each group member is selected once and only once.

11. Report/assess: (for options 4-7) teacher publishes a list of those who will represent the group. That
individual's mark is the mark of the group.

12. Report/assess: (for options 4-7) all individuals do a task; all will receive the arithmetic average of the
individual's marks for the group.

13. Report/assess: (for options 4-7) group provides a single response. All members receive the same mark for
task. Individuals report accountability through peer and self-assessment of “contribution™.

14. Report/assess: (for options 4-7) group provides a single response. All members receive two marks: the same
mark for the response plus a peer/team leader response that notes "individual's contribution™.

15. Report/assess: (for options 4-7) individuals do task and get individual mark. Students receive written
feedback from peers about their cooperative contribution. Each submits a reflective journal report
discussing that feedback and receive individual mark for collaborative effort and skill.

16. Report/assess: (for option 8) twice a year the group reports progress via a poster about their approach; mark
for the poster is added for 5% to marks of group members in some identified course.

Positive attitude

17. Use Perry’s model and reflection

5.3. Details of how to provide prompt feedback:

1. You mark fewer: fewer total;

2. You mark fewer: spaced: 1/3 then 1/3; then 1/3.

3. You mark fewer: sampling: mark 3 out of 5.

4. You mark less: single cover page summary.

5. You mark structured: format student presentation for ease in marking.
6. You mark structured: format for marking/feedback.

Use peer or self

7. Peer/self: mark assignments in-class with teacher-facilitated.
8. Peer/self: in-class diad.

9. Peer/self: in-class triad.

10. Peer/self: in-class feedback.

11. Use group reports with ratings.

Use cooperative learning groups:

12. You mark fewer: cooperative: group's mark is result of individual effort via random selection or other means.
13. You mark fewer: cooperative group work; mark group.

14. You mark fewer: cooperative group, one person is responsible for the assignment; completes it and peers in
group mark and give feedback so that it can be improved before it formally gets submitted to you.

15. Use PBL.

5.4. Details of how to empower students with parts of the learning process
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1. Teacher can asssign all the problems in the text for homework and then the exam is a selected set from
theproblems. Students organize selves so that all of the problems are worked and handed in to be marked. Open book
exam.

Students can:

2. Set learning goals.

3. Set criteria.

4. Select pertinent resources: people, books, articles.

5. Select type of evidence to show achievement toward goals.

6. Decide on the weighting for different parts of the evidence toward the “final” grade. Example, best of a 60/40 split
between term work and final exam or contract for a percentage between 20 and 80 %.

7. Self-assess based on teacher’s goals, criteria and forms of evidence.

8. Create goals, criteria, forms of evidence and assess “participation”.

9. Submit “first two questions for the final”; share copies and answers with all class members. Teacher selects two.
Open book exam.

10. Create test questions; questions given to another group; students mark, teacher monitors.

11. Create the exam. Teacher marks.

12. Peer assess.

13. Do the whole task: goals, criteria, evidence, assess. Teacher validates the process.

14. Use PBL.

6. Select an option that suits you: see also Decisions

1. No PBL.: improve learning:
a. know their names; call them by name.
b. use “ombudspeople”: class representatives who tell you how the teaching-learning is going.
c. limit teacher talk to 20 min; then have some activity. ex “Turn to a neighbour and...”
d. communicate to them that you expect them to succeed..
e. explain why you are doing this.

2. No PBL but willing to empower them with part of the assessment:
Do #1 and.. let them submit questions (and answers) from which you select 2 or 3 to put directly on the
exam.

3. Comfortable lecturing: Do #1 and.. pose a problem first, then lecture, then return and use the knowledge to solve
the problem.

4. Comfortable with group work: Do #2, pose the problem and ask groups to list “things they need to know to solve
this problem”, list these, then lecture on their learning needs, use the knowledge to solve the problem.

5. PBL for 3 weeks of your course.
6. PBL for a full course

7. PBL for all courses in the program

B L L L R e S R S S S S S S 2 S S S T o 2 S 2 2 2 2

7. Possible Issues when you implement PBL.: ( suggested answers in article called “Helping Your Students Gain
the Most from PBL.: Linda’s complaint™)

Teachers ready?

Students ready?

Created an environment where you will succeed

Appropriate version of PBL used: 5 -6 groups of students, 75 minute sessions instead of three 60 min/ week

PBL well -designed? you know the reason for selecting: active, coop, prompt feedback, expect success, student
ownership.

Students accountable?

Lifelong learning developed?
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Problems well crafted?
Process skills applied, extended?
Assessment done astutely?

8. How to create problems
Example

1 Case 6 Paul’s decision

Context: Lifelong learning course to first year Paul’s decision (Ed Ko, City University of Hong Kong)
students at City University of Hong Kong Paul has been persuaded by his friends to run for a position on
the Departmental Society. He really would like to, but he is

Target Objectives: afraid that doing so might take time away from his other

Setting priorities activities. He is already on the university swimming team and
Managing time has to work five hours a week in order to earn some money to
Budgeting time pay back his credit card loans. With six courses that he is taking
Clearer understanding of the expectations in this semester, he feels that he is constantly behind in his work.

university for time to study
Long and short term planning
Procrastination

Learning to say No!

8. How to create problems: criteria for effective cases or scenarios:

About the goals:

1. the chosen learning goals achievable. For single courses (for example in hybrid or conventional programs) about
3 to 5 hours of study for an individual student; about 6 to 10 objectives for a group of 6 students so that each will
research/teach the others.

2. the learning outcomes are consistent with the stage of development and builds on and activates prior knowledge.
3. goals integrate knowledge, skills and attitudes across subjects and disciplines.

*hhkhkhkhkhkhhkikkhkhkhkhkhkhkhiiik

About the scenario created. (can be a single scenario, or you could build a sequence of scenarios but each would
expect the same 3 to 5 hours of student study)

4. the scenario contains “cues” that will trigger the desired search for learning objectives; the learning outcomes
expected by the teacher are identified correctly by the students.

5. the scenario includes an appropriate level of complexity.

6. the scenario allows an openness.

7. the scenario is motivational and relevant.

8. the scenario is similar to one we might encounter in professional practice; (for example, in Engineering this might
include rating, debottlenecking, design, trouble shooting, labour relationships, team work, public, monitoring
compliance with legislative regulations).

9. promotes student activity.

10. any data given should be raw data (like we encounter in practice).

11. the scenario identifies the context, gives a concrete scenario and clearly identifies the expected task without
spelling out specifics.

9. Some options for assessment of knowledge learned.
M Student summary of the quality of knowledge learned.
M Group solution to the problem.
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M Individual concept maps of the knowledge.

M Individual Test and Exams of the knowledge, TETK. created by teacher, peers, groups, individuals, self.
M Individual teach notes and learning contract.

M Peer assessment of the quality of the knowledge brought to the teaching task.

Assessment of process skills: see series of papers in Chemical Engineering Education “Assessing problem solving
skills”, “Assessing team skills”, “Assessing lifelong learning skills.”

10. Developing the process skills see http://www.chemeng.mcmaster.ca/innov1.htm and click on PBL for overview
and click on MPS for details. see also paper PBL: Decisions for Planning and Action: why? when? who? where?
what? how? see also the workshops given in Woods “PBL” Resources to gain the most from PBL” and “Large
Class” workshop.

11. Perry’s check on student attitude; grieving process for students and for you

12. Plan for Success!!! students ready? teachers ready? see Woods, “PBL.: how to gain the most from PBL”
Chapt 1 and PBL.: Decisions with Perry inventory (topic 12) and My Role Is Questionnaire (Topic 5).

13. Practical downsides and how to solve them
Both students and teachers must value the “process skills” and “lifelong learning skills”. PBL must be seen as being
more than learning subject knowledge! Structure is needed on your part and careful preparation of the students and

their attitudes is important; not all students will embrace this approach nor gain the same amount from the
experience. Students self report that the goals meeting is the most difficult.

Feedback for PBL/SDL a120
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Feedback for interdependent, self-directed learning Form 3601

Feedback to for Unit Date
Present & on time: G Present but late by min. Absent G

Quality of Knowledge: good intellectual understanding of the topic, the material supplied was complete and
appropriate.

None of A few but Most of these. All of

these. major omissions. these.

@) @) ) @) ) ) O
1 2 3 4 5 6 7

Quality of Instruction: he/she was here on time, the presentation was focused on the new knowledge; good
choice of material and medium with effective communication and resource material supplied.

None of A few but Most of these. All of
these. major omissions. these.
@) 0] ) @) ) O] O

Followup: from this presentation | will have to:

Must study subject Major self-study Some No self-
on my own; needed. I have some self- study of
I learned starting references study of the basics.
nothing from from your presentation.  the basics. I want to
your presentation. reflect
about the ideas.
o) (O] O] (0] (O] O]
Strengths Avreas to Improve on

from D.R. Woods, "How to Gain the Most from PBL," (1994)
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Feedback from the Goals Meeting
Situation$1
Issues
Number identified: 1 2 3 4 5 6 7 >7
Agreement with tutor <50% 50% 60% 70% 80% 90% 100%

Knowledge/skills to be learned
Consensus among group little some alot complete

Agreement with tutor's list  little some alot complete

Learning objectives
Quiality poor fair OK good excellent

Learning
Quiality of questions asked during the teach session none some astute excellent

Willingness to continue to contribute <50% 50% 60% 70% 80% 90% 100%

Your Attitude
Perry shift 2 3 35 4 45 5

B R R R R R R S R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R S R R R R R R R S R R R R R R R R R R e e
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MPS 36 Learning preferences and attitudes a120

Name Attitude: Perry Learn style Jungian

scale

before now strate | rote mean | S value and implications T value: combine with S

gic ing for learning and implications on test
guestions
value implication value implication

You

al20
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2. Example PBL: Linda’s complaint Plenary presentation
2™ Asia-Pacific Conference on PBL
4 to 7 Dec, 2000, Singapore

Helping your students gain the most from PBL
Donald R. Woods
Chemical Engineering Department
McMaster University
Hamilton, ON L8S 4L7
Canada

Abstract:

PBL is more than an extremely effective environment to learn subject knowledge. It can be used to help students
develop skill in lifetime learning, change management, teamwork, conflict resolution and problem solving. However,
for this to be effective, there is much that a teacher can do to help the students acquire these abilities.

These skills need to be identified as valued outcomes of the program. Learning objectives and criteria should be
created. Journal writing provides an excellent way to help students gather evidence of accomplishment. Options for
assessment will be discussed.

3k sk st s s sk sk sk sk sk sk sk sk s sk sk sk sk sk sk sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk s sk sk sk sk sk sk sk sk sk s sk sk sk sk sk sk st sk sk sk sk sk ok ke sk sk sk skoskoskoskoskokokok

Linda’s complaint

You, a teacher in a PBL program, are talking to Linda, a student graduating from your PBL program. She
confides in you, “I believe I know the expected subject knowledge but I really don’t think that my problem
solving skill or group skills have improved. Perhaps the curriculum planners can look more closely at the
skill development being claimed in the program.”

In this paper, I try to model elements of a version of PBL where

- aproblem is posed, Linda’s complaint;

- we identify issues pertinent to the problem by identifying what we know already from similar scenarios and
experiences and what new information we need to know;

- we consider information and ideas about selected issues raised by the case,

- we use that information to “pose a solution” to Linda’s complaint and then

- we elaborate that knowledge.

Consider each in turn.

1 What are the issues in this scenario?

In conventional lecture programs, the teacher will have created a set of learning objectives that he/she wishes the
participants will achieve. The teacher may have used this scenario to introduce a “lecture” on the development of
skill in lifetime learning, change management, teamwork, conflict resolution and problem solving.

In the context of PBL, we discuss how well the scenario or case problem is written, activating prior knowledge, ways
that students can be empowered to create and prioritize the issues and some example issues.

@ Is the scenario well-crafted?
In most PBL programs, the goal is to empower the students with the task of creating the learning objectives that are

important to them. The scenario should be posed such that (Dolmans et al., 1997, Alverno College, 1977) and
Drummond-Young and Mohide, 2000)
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1. the learning outcomes expected by the teacher are identified correctly by the students; the scenario contains

“cues” that will trigger the desired search for learning objectives;

2. the learning outcomes are consistent with the stage of development and builds on and activates prior

knowledge;

3. an appropriate level of complexity is included;

4. the scenario requires integration of knowledge, skills and attitudes across topics;

5. the scenario allows an openness;

6. the scenario is motivational and relevant; the scenario is similar to one we might encounter in professional

practice;

7. the scenario promotes student activity;

8. the scenario identifies the context, gives a concrete scenario and clearly identifies the expected task.
Hopefully for this conference this scenario addresses issues that are important in your application of PBL in your
context. [ hope it builds on and activates past knowledge. I selected this case because it resembles scenarios that [
encounter frequently when I consult with different groups about PBL. This case addresses the assumption that if we
use a small group, self-directed, self-assessed, problem-based learning model then this should develop skill in such
“process skills” as change management, teamwork, conflict resolution and problem solving. Researchers (Norman,
1988, Norman and Schmidt, 1992, 1993, Woods, 1989, 1993a,b) report that this is a faulty assumption.

Now let’s use the case to activate prior knowledge similar to that presented in the case, Linda’s complaint.
@ Activating prior knowledge/experience. Have you seen something similar before?

To facilitate learning, Schmidt (1983) emphasizes the importance of activating previous knowledge gained from
“similar situations.” Have you encountered anything like this before? Perhaps you worked as a volunteer for the Red
Cross in the community and the expected goals for the Red Cross program had not been achieved. An issue in
Linda’s scenario is that a person in a program, Linda, feels that her expectations had not been met. Is this educational
situation similar to one you have encountered previously? Maybe you felt as Linda felt. What did you do? What
turned out to be the major issue?

Now that we have helped relate the case to the known, what new information is needed to resolve the problem posed
in the case Linda’s complaint?

@ How might we empower student groups to generate the learning issues?

The options we might use to generate the learning issues include:
- the teacher gives the student groups a list of “teacher-generated” learning objectives.
- large groups (>6 students) of students generate and prioritize a list via a tutor-facilitated discussion.
- small, tutorless groups of students generate and prioritize a list as a small group (<7 students) and their results
are validated by the tutor or www program.
- small groups students with a tutor generate and prioritize a list with the tutor gently guiding the activity.

@ What are some issues that this scenario might generate?

Some issues that might be generated by teachers with/without experience in PBL are given below. We find it useful
to consider the problem from different perspectives and to focus on different cue words used in the scenario.

From the perspective of the teacher: “cues” from the case include such words as: you, teacher in PBL, confides,

graduating, claim in the program.

— Does the student have the skill but doesn’t realize it? Is her skill in self assessment weak? perhaps Linda didn’t
receive feedback?

— Is Linda’s expectation justified? Have we said we would develop this skill? or is she equating PBL = problem
solving? small group = skill in teamwork?

— Is this a widespread concern? (Linda confides only in you; did she tell others?)
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— Is this a major frustration for Linda? or is she just giving suggestions to improve the program?

— Why does she express this now instead of earlier in the program? have we poor methods of gathering student
comments throughout the program? Is the issue one of monitoring the program continually?

— What actions do I, as a tutor, take to try to develop my student’s skill and confidence in these skills? Should I
take any?

— Do I have skills in coaching students in the development of these skills?

— Have I received training in coaching?

— What do I mean by “problem solving”? “teamwork”? what other skills and attitudes besides these are addressed
in our program?

— How do I assess these skills? How do I provide feedback to the students about their skill development?

From the perspective of the student: “cues”: confides, improved, [ know.... but I don’t think,

—  What skills did Linda possess when she entered the program? should she expect to see an improvement?

— Has there been an improvement in skill but she lacks confidence?

— Has she personally benchmarked her behaviour, set personal goals, criteria and selected forms of evidence to
improve? Should she be expected to do this?

— What is Linda’s role and obligation? and what is the tutor’s role and obligation? and what is the program’s role
and obligation ?

— Is this an issue of skill? or confidence in the skill? or both?

— What is Linda’s definition of “problem solving”? “teamwork”? What other skills should she expect to be
developed in the version of PBL she experienced?

— Linda identifies that she “knows the subject knowledge.” This suggests some skill in self assessment. Can the
same forms of feedback, that told her she knew the subject knowledge, be effective in telling her that she is
skilled in problem solving and team work?

— IfLinda feels these are important, why didn’t she let us know earlier? An issue might be one of trust and
openness in the learning environment or one of monitoring.

From the perspective of PBL learning process: “cues”: PBL program.

—  Which form of PBL was used? Is the form likely to explicitly develop the target skill?
—  Class size?

— Assessment?

— Role of tutor? subject specialist? skill development specialist?

— Do all - students and staff - agree that skill development is important?

From the perspective of the program: “cues”: in the program, curriculum planners

—  What skills do students have entering the program? How do we know?

— What are the expected outcomes from our program? are these published? do they include confidence and skill?

— Do the tutors, teachers, students, and administration all understand the expected outcomes?

— Have we defined places, times and activities in the PBL program (or before the PBL program) for the
development of the confidence and skill?

— Have we trained the tutors to be effective coaches?

— Have we trained the students?

— How do we assess the student skill?

— How do we evaluate the program effectiveness?

— How do we monitor the program?

— How do we obtain student input continually?

— Do we, as teachers, know the skill is developed but the students don’t?

— How do you develop self confidence?

From the perspective of the skills: “cues™: skill
—  What is the definition of the skill?
— Have published learning objectives and measurable criteria been developed for this skill? How are the outcomes
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generated? How can we create measurable criteria?
—  Is the skill identified as an outcome of the program?
— How is the skill assessed?
— Have we really helped the student see the skill development or have we been ineffective in communicating?

From the perspective of learning/acquiring skill: “cues”: skill, skill development
— Is developing skill established by methods similar to learning knowledge?
— How do you teach skill?

— How do you assess skill?

— How do students self assess skill?

Synthesis and prioritization of issues:

Many issues were repeated when seen from the different perspectives. However, some main issues are:
. issues related to developing process skills: how, when and how to assess.

. issues related to embedding the process skill development into and throughout the program.

. issues related to assessment especially as it applies to process skill and “intuitive” behaviour.

. issues related to developing student awareness, confidence and trust.

. issues related to selecting options for your approach to PBL and your culture.

. issues related to gathering student feedback, monitoring and program evaluation.

Lots of issues from this case! You have probably identified others.

Tmg QW

2 Reporting back on selected issues
Here we summarize ideas for each of the six issues. Consider each in turn.

A. Developing process skills

Using small group, self-directed, self assessed, interdependent PBL assumes that the participants use (and are skilled
in that use) skill in problem solving, group work, self-directedness, teaching, self assessment and communication
(Woods, 1994).

How to develop: For problem solving, what doesn’t work seems to be giving the students many problems to solve,
using challenging problems, watching the instructor/tutor solve the problem, watching others solve problems
(Woods, 1993b). We might generalize these conclusions to the development of any skill or attitude.

What seems to be effective is to use research to identify target behaviours (see how the experts do the task); convert
these into learning objectives with measurable criteria, identify forms of evidence that students can collect that show
their performance, give students opportunities to try the skill, provide feedback, more practice, feedback and
continue until students “believe” they have mastered the skill (Bandura, 1982, Schon, 1987, Woods et al., 1997,
Woods et al., 2000a, Alverno, 1977).
Example evidence-based target skills, learning objectives, criteria, forms of evidence, and assessment are listed
for problem solving, change management, group work, self assessment, conflict resolution (Alverno, 1977,
Woods, 1999a,b; Woods et al. 2000a, Woods et al. 2000 b, and Woods et al. 2000c,d). Example levels of
development for team skills are given in Table 1; target skills, in Table 2.
st sfe sk sk sk sfe e sk sk sk sk skeoskok

Insert Tables 1 and 2
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We have used a workshop style learning environment to develop process skills (Woods et al., 1997, Woods, 1999d).
A workshop is designed to:

- help individuals become aware of how they do the skill,

- provide target skills for the effective application of the skill,

- give an opportunity to reflect and self assess,
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- gives students a chance to gather evidence about individual use of the skill,
- provide benchmarks and encourage students to create goals for growth of the skill development.

Example transparencies, timing outlines and descriptions of some of the workshops are available (Woods,
1999d).
An alternative to the use of workshops is given by Alverno College. Alverno (1977) integrates the development
throughout all of its courses with published lists of objectives and levels of development for each course. They have
a separate assessment department to assess some skills.

When to develop: Four options that have been used include:

- prescreen and only admit students into your program who have the skills already and continue with monitoring,
assessment and feedback (McMaster MD approach);

- prePBL workshops. Provide workshops before students start the PBL activities and continue with monitoring,
assessment and feedback (our approach in engineering);

- integrate the workshop skill development with the early PBL cases and continue with monitoring, assessment and
feedback (McMaster Theme school approach);

- integrate the development throughout the whole program with a published progression through four levels of skill
development as the students move through the program (Alverno College model).

Assessment of student skill: If the objectives, criteria and forms of evidence are clearly developed and published,
then assessment is easy. More on assessment is given in section C.

B. Embedding the development of process skills into PBL

To embed the skill development into the program requires action at the program or departmental level, general
considerations and at the individual PBL unit level.

@® Program actions:

1. Make the process skill a valued and published outcome for your program.
Example:
“Graduates of this program will think rigorously and critically and solve problems effectively and efficiently.”

2. Build student assessment and program evaluation into the program right from the start. Don’t tack this on as an
afterthought. How are you going to test skill in teamwork? How will an individual be graded? How do we evaluate
whether our efforts are successful? How do we benchmark and set goals for growth to improve our program?
For example, all students could complete the Heppner PSI (Heppner, 1986) and the Billings-Moos inventories
(Billings and Moos, 1981) at the beginning of the program to establish benchmark data. The first PBL case
could address issues of teamwork, the second addresses assessment and self assessment and so on.

3. The goals, criteria and methods of assessment should be consistent across the whole program. Publish details of
where and how the skill will be developed. Alverno College provides an excellent example (Alverno, 1977).

For example, “Problem solving is defined in the course pack. The focus in the first semester will be on
developing...”

@ General Principles

4. Treat the development of process skills with the same rigor and scholarship that you use in the development of
subject knowledge.

5. Create the framework for assessment and evaluation. Details are given in Section C.

6. Make the implicit behaviour explicit. So much of the processing occurs automatically in our heads and in the
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heads of other skilled practitioners. When asked “How do you do that?” she replies “I don’t know; it just
happens.” Our task is to take the skill and behaviour apart; discover what really is important based on research,
make goals and criteria and then present the experiences in bits and bites that can be mastered by our students.
This provides the context for skill development.

7. Encourage monitoring. Provide a checklist of questions the students can use to monitor their process skill
development. This provides the student with one form of evidence.

8. Ask students to reflect on the process. For each team meeting held, ask them to write out their reflections of how
they did the task. This provides the student with one form of evidence.

@ For your PBL activity.
9. In your syllabus, restate the program outcomes, list the outcomes that will be addressed explicitly in your course.

For example,

In these next PBL units, you will learn new knowledge and synthesize previous knowledge to solve problems
related to the cardiovascular system [the subject-specific skill development or new subject knowledge gained]
and you will develop skill in working in teams, (or critical thinking or problem solving or communication).

10. Know what previous training in the target process skills the students have had and build on those.
11. Use terminology, assessment forms and standards of assessment consistent with the overall program.
12. Gather benchmarking data to aid in the program evaluation.

13. Usually assign students to the groups unless there is a compelling reason to allow them to select their own
groups. Keep the same groups for at least eight weeks.

14. Assign a chairperson for every meeting. Research has shown that groups function better with a designated
chairperson. Require the chairperson to prepare and circulate an agenda ahead of time. Ask the group to give written
feedback to the chairperson at the end of each meeting. The chairperson uses this input to reflect on his/her skill and
to set targets for development. This provides the student with one form of evidence.

15. Work with students at their stage of need. For example, don’t expect team performance and use team criteria for
assessment when the group is really a fairly effective group. Apply standards of assessment consistent with the level
of development. Secondly, we could help them see the big picture, and nurture, encourage and reward them on their
journey toward effective teamwork.

C. Principles of Assessment

Assessment we define as a judgement based on the degree to which the goals have been achieved based on
measurable criteria and on pertinent evidence. We have found that breaking this definition into five principles assists
in applying this definition. The five principles are: (Alverno, 1985, 1994; Woods, 1994 and Boud 1993)

1. Assessment is a judgement based on performance - not personalities. We need to help a student realize that a poor
mark does not mean he/she is a bad person. The judgement is made about performance in completing a task. It has
nothing to do with his/her value as an individual. This is an issue, especially for students with attitudes characterized
by Perry’s level 2. More details about Perry’s levels and their implications to teaching and learning are given
elsewhere (Perry, 1970; Woods, 1994; Woods et al., 2000a).

2. Assessment is a judgement based on evidence - not feelings. We might intuitively feel that a student is a good
problem solver. However, we need to replace that intuitive feeling with physical evidence such as the written script
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on an exam or in a project report. Help the students (and staff) gather evidence. Provide time for students to write
reflections. The staff responsibility is to create well-designed standardized feedback/assessment forms. Provide
practice understanding the terms and working with the forms before the program.

3. Assessment should be done for a purpose with clearly-defined performance conditions. The student should know
when he/she is being assessed.

4. Assessment is a judgement done in the context of published goals, measurable criteria and pertinent, agreed-upon
forms of evidence. Use research, not personal intuition, to identify the target skills. Publish goals with measurable
criteria for process skill. Such goals should provide clear needs for documented evidence. These should be published
at the start of the program so that there are no surprises for the students and no unwanted student backlash to the
teacher. Examples for some process skills were described in Section A with ideas for team skills given in Tables 1
and 2. Example forms of evidence for team work are given later in this section.

5. Assessment should be based on multidimensional evidence: static and dynamic situations; small assignments and
lengthy projects; academic, social and personal contexts; under a variety of performance conditions (exams and
homework, written and oral, performance as an individual and as a member of a group,) formative and summative
data and with different persons being the assessors (self, peer, teacher and trained external observers).

To remove ambiguity from the assessment the following six issues in practice should be addressed (Alverno, 1985,
Woods, 1994).

1. Goals: What is being assessed? Knowledge in engineering or a discipline subject? Skills? Attitudes? Have the
goals been expressed unambiguously in observable terms? Who creates the goals? Are the goals explicit and
published?

2. Criteria: Are there criteria that relate to the goals? Can each criterion be measured? Who creates the criteria? Are
the criteria explicit and published?

3. Form of evidence: What evidence is consistent with the criteria? Are the checklists used for the assessment asking
questions related to the criteria? Do both the assessor and the student know that this form of evidence is acceptable?
4. Resources: Are the goals and the collection of the evidence possible to achieve in the time and with the resources
available?

5. Assessment process: What is the purpose of the assessment? Under what conditions is the student’s performance
assessed? Who assesses? What type of feedback is given by the assessor? (For example, Pass fail? a grade? five
strengths and two areas to work on?) What is the form of feedback? Verbal? Written? What is the timing of
feedback? Who delivers the feedback?

6. Training in the assessment process: Have both the student and the assessor received training in assessment?

Failures of assessments to accomplish their purpose can usually be traced to violations of any of these five principles
or to the incorrect application of the six issues in practice. The major challenges students have seem to be:

@ Students can understand goals and objectives for subject knowledge. “It’s Chapter 3 in the text.” or “It’s like the
assignments we 've had, only changed a little (at least we hope it is changed only a little).” But how do you assess
teamwork? An answer is that we need to create easy-to-understand and demonstratable goals.

@ Students underestimate the importance of evidence. Furthermore, they have trouble seeing the types of evidence
that might be useful.

Example forms of evidence for problem solving are available (Woods, Wood, Sheardown, Kourti and Crowe,
2000b). Here are some examples for team work (Woods, 2000a):
Open 1 Attendance records. No a very useful form of evidence. A person can be present and sleep through the

activity (Woods, 1996).

Option 2. Test and Exams in Process Skills, TEPS: Create examinations that test the achievement of the published
objectives for team skills. Some example questions are given in Resources Chapter D (Woods, 1999a).
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Option 3: Peer and self assessment of individual contributions to the team using a well-designed, standardized
observation/feedback form (Woods, 1994 and Woods et al., 2000d, Woods, 2000a).

Option 4. Reflective journals for individual growth. Individuals gather evidence about his/her own contributions to
the team: reflections, peer feedback, agendas of meetings, documents brought to the group for a task, monitoring
records.

Option 5; Reflective journals for team growth: Individuals gather evidence from the reflections about group
behaviour after each group meeting, add reflections about what they personally did to help the team grow. Examples
are available (Woods, 1993-95; 1999¢).

Option 6: Individual assessment of team activity using a standardized form (Woods et al., 2000c).
Option 7: Observer assessment of the team performance.

Option 8: Observer assessment of the individual performance.

Option 9: Portfolio that synthesizes all the above evidence.

Option 10: Published validated questionnaires for component skills: listening, responding trust, conflict resolution.
See Woods, 1999e¢ for a listing of some possible inventories.

Option 11: Feedback or self reflection about the assessment process. Maturing and moving toward teamwork brings
with it skill in self awareness, self acceptance and self assessment. The form in Table 3 can be used to provide
evidence about skill in self assessment and in assessment (Woods, Marshall and Hrymak, 1988). This reminds us of
the Principles of Assessment outlined above.
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Insert Table 3
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D. Issues related to helping students see success, developing confidence and trust.
Here are some suggestions:

@ Provide frequent and prompt feedback; work in the context of evidence-based targets; require reflection and
journal writing. Follow the principles of assessment. Encourage personal goal setting.

@ Use validated inventories to help individuals identify his/her uniqueness and personal style (such as Kirton’s KAI,
Schutz’s FIRO-B, Jungian Typology, men and women in conversation, the Perry inventory (Woods, 1994) the
Lancaster Approaches to Studying (Ramsden, 1983) and Johnson’s approaches to resolving conflict (Johnson,
1986)). Help students move from self awareness to self acceptance, to acceptance of others with different styles and
to self confidence.

@ Alert students to the four keys to effective interpersonal relationships:

Key #1. Honour the seven fundamental rights of individuals, RIGHTS (Woods, 1994)
R to be Respected
I Inform or to have an opinion and express it
G have Goals and needs.
H have feelings and express them
T Trouble and make mistakes and be forgiven
S Select your response to others expectations
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Claim these rights and honour these in others.

Key #2. Avoid the four Killers of relationships (Woods, 1994):
Contempt
Criticism
Withdrawal and stonewalling
Defensiveness

Key #3. Build trust. Trust glues relationships together.

We build trust by

keeping commitments to yourself and others.
clarifying expectations that you have of yourself and of others.
showing personal integrity, honesty and loyalty to others, especially when they are not present.
promptly and sincerely apologizing when you know you are wrong.
honouring the fundamental RIGHTS listed above and avoiding the killers.
taking time to see things from the perspectives of others.
accepting others "warts and all."

We destroy trust by
the reverse of the Builders of trust listed above, and
not meeting commitments.
selectively listening, reading and using material out of context
not accepting experience of others as being valid.
making changes that affect others without consultation.
playing the broken record until you're eventually worn them out or subtly make changes in the
context/issues/wording gradually so that they are unaware of what is happening until it is too late. They
were sideswiped.
asking others to give up their fundamental RIGHTS.

key #4. Give feedback to others to encourage and help them; not for you to get your kicks and put them down
(Woods, 1994).

This approach applies to help build relationships between teacher/tutor and students and among students.
E. Issues related to selecting options for your approach to PBL and your culture.

PBL is an extremely effective environment for learning subject knowledge. But it also is a misunderstood, popular,
flavour-of-the-month option. Some introduce PBL just because “it is the thing to do this year.” In deciding what
version of PBL might be appropriate for you and for your institution let’s remind ourselves of basis behind PBL.
Here’s my version of the basics:

PBL is a learning environment where a problem is posed first before the students have learned the knowledge. PBL

is like research: we have a conundrum to resolve; what do we have to learn/do to resolve it? There are many versions
of PBL. For example, a lecturer could pose a problem first, and then lecture. The challenge is to us this opportunity

effectively to develop problem solving skill.

PBL helps students create knowledge structures that will prompt rapid recall in future practice. The memory patterns
are different from those generated when the subject knowledge is learned structured around typical textbooks. The
challenge is for us to facilitate the development of cues and the appropriate knowledge structure (Schmidt, 1983,
1993).

Self-directed PBL empowers the students with the tasks of learning (many of which are owned by the teacher in
conventional programs). Students identify learning issues, create learning objectives and criteria, contract with
members of the group to learn and teach parts of the unknown stuff, teach others, elaborate and self-assess how well
the learning has progressed. Students are empowered; the challenge is that we need to make them accountable.
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Self-assessed PBL empowers the students with parts of , if not all of, the assessment. Gibbs (undated) and Novak
(1989) say “whoever owns the assessment, owns the learning,” Many other options can be used to empower students
with assessment (see Felder et al., 2000). PBL is one exciting option. The challenge is to develop self-assessment
skills in our students and to shift the teacher’s role so that the teacher monitors the assessment process, rather than
doing the assessment.

Small group PBL uses an active, cooperative learning environment. Research in learning (Chickering and Gamson,
1987) suggests that learning improves if students are active, work cooperatively, have clear time on task, receive
prompt feedback, and are in an environment that expects success and that caters to their personal learning style.
Small group PBL provides a wonderful opportunity to achieve these. The challenge is for use to create a small
group environment that does indeed include these characteristics. Other learning environments can be designed for
active learning; for cooperative learning; to provide prompt feedback (see Woods, 2000b, Felder et al., 2000), but
small group PBL offers an ideal environment that applies most of the principles to improve learning.

Small group, self-directed, self-assessed PBL tends to create a learning environment that nurtures “deep” learning
rather than “surface/rote” learning. The latter tends to be promoted by traditional lecture environments (Ramsden,
1983; Woods, Hrymak and Wright, 2000e).

Small group, self-directed, self-assessed PBL provides probably the best option for the development of lifelong
learning skills. The challenge is to explicitly develop lifelong learning skills following the same guidelines given
Section A.

Small group, self-directed, self-assessed, interdependent PBL may not be the format that fits your culture or your
personal style. What we can do is:

@ Use the knowledge of how best to facilitate student learning as the basis for choosing of learning environment.
@ If small group, self-directed, self-assessed, interdependent PBL is selected, then address the challenges so that
your students gain the most.

F. Issues related to gathering student feedback, monitoring and program evaluation.
Give PBL the best chance to succeed and be scholarly in your approach to program evaluation,

@ Whatever approach to PBL you take, give your interventions the best chance to succeed. Whenever you try

something new, most students resist.
- Students prefer the familiar to something new. They know the “lecture system” and how to make it work
for them to get the highest marks. If we change the familiar “system”, most resist the change (Benvenuto,
1999). When they experience change, students often follow the eight-step grieving process of shock, denial,
strong emotion, resistance, acceptance, struggle, better understanding and integration (Woods et al., 2000a;
Woods, 1994). To help them through the process, run a workshop.
- Explain why you are making the change.
- Help students see their personal benefits of the new approach in the short term and in the long term.
- Explain your role. Students may believe that they are paying for teachers to “lecture.” (Benvenuto, 1999).
Use Perry’s inventory (Perry, 1970, described in Woods, 1994; Woods et al., 2000a) to help students
understand their perceptions; explain your role in terms of the Perry model.
- Monitor the program frequently. Use ombudspersons or one minute papers (described in Felder et al.,
2000) and adjust in response to their feedback.
- Be flexible. If this particular class is vehemently opposed to the new approach, explore options to achieve
your goals and theirs. Perhaps scale down the intervention. Gather data on how to make the intervention
more effective the next time you try it.
- Bring in success stories. Invite recruiters or students, from other programs where the intervention has been
effective, to give testimonials at the start of your course.
- Help students cope with the upheaval when old habits are identified and changed. This is particularly true
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for problem solving. For example, part way through a program to develop problem solving, students
complained that “focussing on the process of problem solving has meant that they could no longer solve
problems.” We used the following analogy to help them through this frustration.
Consider that you are a reasonably good tennis player. You go to an expert to improve your game.
The expert takes your game apart. As you relearn how to do each part, your game is not what it used
to be. Be patient. Gradually you improve and surpass your past skills.

@ Be scholarly in your approach to program evaluation. Unfortunately, when it comes to teaching many faculty
“diddle around”. They try one thing in the classroom; then they try another. Their approach evolves like Topsy
with them never sure as to what works and what doesn't. They would never do research in our subject discipline
that way. In "research" they create a hypothesis, create models or experiments and test the hypothesis and draw
conclusions. With just a little more effort, we can bring that same scholarship to teaching. The hypothesis is that
“by making a change your students will learn more effectively and/or they will develop process skills of value to
them as professionals.” Your intervention should make a change. But does it? Consider using some simple and
easy-to-administer pretests and post-tests. Examples for process skills have been cited (Woods, 1999¢; Woods et
al., 2000b, Woods et al., 1997). Gather data from exit surveys. Queen’s University has developed an excellent
survey (Queen’s, 1994). Reflect on what went on. Gather evidence. Write journal articles and seek grants.
Being scholarly in your approach means that right from the start you plan how to test and monitor the
effectiveness of what you do.

3. Use the new knowledge to solve a problem
In Linda’s context we find that:
1. Published outcomes of the program are:
“Graduates of our program will be skilled problem solvers and team players.”
2. Skill development is identified but confidence in applying the skill is inferred.

3. Few formal mechanisms are in place for gathering student feedback about the program.

4. The assessment is done by the tutor for each of the seven students in the group. The assessment is done by the
tutor who ticks off boxes related to skill development.

5. Feedback to the student is through the student reading the file that includes all of her tutor’s forms. The overall
grade is a Pass/fail. The student receives no guidance as to how to interpret the forms.

6. No formal training is given to the students on group skills or problem solving.

7. The tutor assumes the role of chairperson at all PBL meetings; the meeting don’t start until the tutor arrives; no
agendas are circulated.

8. The feedback forms used by the tutor to assess the team skills and the problem solving skills do not include the
criteria; the only time the student sees the forms is in the files.

9. The student is not asked to present evidence about her skill in problem solving or team work.

10. Some self assessment is expected but, as Linda says, “It’s a joke. We receive no training. I was surprised when
you showed me the principles of assessment, in Section C. No target skills or detailed objectives and criteria are
published. We just tick “Good” in all categories. If we tick “Excellent” then we know we might be challenged by the
tutor. If we tick “Needs work” or “Poor” then I’m shooting myself in the foot. My rating is wishful thinking. I really
wish I had some concrete evidence about my skill so I could remove the hazy feeling I have about it all. Besides, I
don’t think anyone pays any attention to my rating. The only rating that counts is the tutor’s.”
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Comments: This program violates most of the principles of assessment. Although the program has the development
of problem solving and team skills as an outcome, there does not seem to be any formal structure to help meet that
claim. Consider, in turn, the principles of assessment:

Principles 1 and 3. the assessment should be based on performance. The performance conditions were not clearly
defined so that Linda did not know the conditions when she was being assessed for these skills. She assumes that the
conditions are her day-to-day performance in the tutorial group. The major assessor seems to be the tutor, who plays
many roles including facilitator and chair of the group. Although some self assessment is asked for, Linda is not clear
about the role her self assessment plays in the overall assessment. The form she uses seems poorly designed because
it lacks target skills and measurable criteria.

Principle 2. The student is not assessed based on nor is given time to produce written evidence.

Principle 4. Published goals and criteria (whether they be created by the students or created by the tutors for the
program) are missing. Linda does not know any acceptable forms of evidence.

Principle 5. The many different forms of evidence that could be used are not clearly identified.

Everything seems to be based on the tutor’s use of a checklist. de Stephen (1985) and Swanson et al. (1991) suggest
that one assessor cannot do a reasonable assessment (via observation of a tutorial group) of more than three people at
one time. In Linda’s school one tutor is expected to assess seven people! in addition to facilitating the tutorial
process.

A solution:

Revamp the assessment process based on the principles from Section C.

Provide training in the process skills and in self assessment for Linda and her classmates.
Adding such structure will improve student accountability.

Provide better communication between the tutors, program administrators and the students about the program and its
expectations.

Provide monitoring activities, such as classroom assessment techniques, CATS (Angelo and Cross, 1993),
ombudspersons or one-minute papers to provide the tutors and administrators with a better understanding of how
well the teaching and learning in progressing in the context of PBL.

4 Elaborate the knowledge

Schmidt (1983, 1993) and Coles (1990, 1991) emphasize the importance of asking students to elaborate on the new
knowledge. Expand on the relationship between concepts, explicitly consider how things come together, see tasks as
linking together aspects of knowledge both within and between subjects. Link theory with practice, make
connections. Relate the new to past knowledge. Some example tasks that help students elaborate include: private
study, essay writing, problem solving in groups, preparing and presenting a paper or case, studying for exams,
creating concepts maps, posing and answering questions, taking notes, discussing with others, teaching peers what
they first learned themselves, summarizing, reflecting, formulating and criticizing hypotheses, writing what they
DISCOVERED, extending the application to other scenarios, creating other scenarios, and extending from education
to everyday life.

For Linda’s complaint, we can extend the use of the same principles to improve staff performance reviews, to
improve our interaction with our children, and to guide our goal-setting and self-improvement activities.

5. Summarizing

Instead of me presenting a summary of what I hoped to highlight in this paper, I ask you to use Table 4 and elaborate
and reflect on what you discovered and rate the ideas as they apply to your situation.
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Table 1 Example list of levels of skill development for “team skills”
@ Alverno’s model (Alverno, 1977)

Level 1. Identify own interaction behaviors utilized in a group problem solving situation. (Eleven behaviors for the
task activities used as criteria; observation by peers, strengths and weakness noted; agreement between observer and
client).

Level 2. Analyze behavior of others within two theoretical frameworks: task and morale components..

Level 3. Evaluate behavior of self within two theoretical frameworks for at least three different, videotaped
situations. Self, peer and teacher assessment. Growth contract created.

Level 4. Demonstrate effective social interaction behavior in a variety of situations and circumstances.

Level 5. Demonstrate effective interpersonal and intergroup behaviors in cross-cultural interactions.

Level 6. Facilitate effective interpersonal and intergroup relationships in one’s professional situation.

Forms of evidence and criteria are available.

@ MPS model (Woods, 1999b, Woods et al., 1997; Woods, 2000a)

Level 1. Self awareness, self acceptance and acceptance of personal style and preferences of others: MPS 11

Level 2. Awareness of attributes of successful groups/teams for the two theoretical frameworks of task and morale:
part I MPS 28; Groups can self assess, set goals for growth.

Level 3. Self awareness of own contributions to the group/team: MPS 28; 29. Individuals can state his/her
contribution to the group process. Gather evidence about effectiveness in role as chairperson; set goals for growth.
Understand the implications of FIRO-B for personal contribution to group evolution.

Level 4. Being an effective member of a “good group” MPS trust, conflict resolution, problem solving, give receive
feedback, assertiveness

Level 5. Being an effective member of a team. MPS 51
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Table 2 Evidence-based targets for group skills (reprinted from Woods, 2000a)

Evidence-based targets Progress toward internalizing these targets

20% 40% 60% 80% 100%

@ Performance improves when we have goals.

@ Assessment must be related to the goals

@ Both Task (getting the job done) and Morale (feeling good about the
group work and about how you have interacted with the other group
members) are important

@ Any group functions better with a chairperson.

@ Chairperson and leadership are different; different people may
become leaders at different times.

@ Group evolution tends to follow a pattern described as by such
descriptors as “ forming, storming, norming and performing” . Schutz’s
instrument FIRO-B seems to provide reliable insight as to the personal
style of individuals towards other group members during three of these
phases.

@ We can list the roles needed in both Task and Morale to make an
effective group.

@ When each person has a clear idea of roles and group norms, the
group functions better.

@ When groups are functioning effectively, about 75% of the time is
spent on the task; 15% on morale building activities and 15% of task
process activities (how the problem solving process is going;
summarizing ideas, guiding the process).

@ The products from groups or teams is improved when members have
different “styles” (in Jungian terminology some members are dominant
S, and some, dominant N). The products from groups tend to be inferior
when all the members “think and behave alike”.

@ The quality of decisions, product, task is improved if group members
offer different perspectives, disagree and seem to introduce conflict into
the process. The trick is to manage the apparent conflict well.

ELT3

@ The characteristics of “ meetings of individuals,” “effective groups”
and “teams” fall on a spectrum with sufficient differences that it is
useful to differentiate based on those characteristics

@ In a decision-making mode, after 20 minutes of discussion on any
one topic, few new ideas are presented and repetition of previously
stated ideas occurs.




Table 3 Feedback about assessment

Goals: Content is well identified, goals are challenging and achievable, goals are written in observable terms,
goals are unambiguous, the "given" conditions are specified.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours
behaviours major omissions

O [m] O O O [m] O

1 2 3 4 5 6 7

Criteria: Criteria are consistent with the goals and are measurable and practical. The criteria are challenging
and achievable.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours
behaviours major omissions

O O O O O O O

1 2 3 4 5 6 7

Evidence: The type and quality of evidence gathered is consistent with the goals and criteria. The evidence
has been gathered conscientiously over a long enough period of time. The evidence is well organized. The
quality and extent of evidence is sufficient to allow me to judge the extent to which the goals have been
achieved.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours
behaviours major omissions

O O O O O O O

1 2 3 4 5 6 7

Process: The assessment process has been applied and as an independent assessor I concur with the decision
as to the degree to which the goals have been achieved.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours
behaviours major omissions

O O O O O O O

1 2 3 4 5 6 7
Strengths Areas to work on

from D.R. Woods, "How to Gain the Most from Problem-based Learning" (1994)




Table 4. Reflection about and self rating of the ideas in this paper
Reflection and DISCOVERY

Rate the ideas

Well crafted problems
Meets learning objectives
Contains “cues”
In context of the program and activates previous knowledge
Appropriate complexity
Integrates knowledge, skill attitude across topics
Open
Similar to one from future professional practice
Promotes student activity
Identifies context and activity, concrete
Other

In your use of PBL

Take time for students to activate previous knowledge
Facilitate and validate the generation of learning objectives
Ask for elaboration

Other

Developing process skills

Create target skills based on research.
Create goals for learning and measurable criteria
Provide opportunities for students to gather evidence
Use a workshop to develop skill
Use Alverno’s model of continual development
Decide on When to develop: pre-screen entrants?
develop before PBL
integrate development with early units
integrated throughout whole program
Other

Embedding within the program

Publish outcomes

Build in assessment and evaluation from the start
Identify where the skill is developed

Consistent assessment throughout

Other

already
do this

CO0OO0OO00O00O00O0O0O0OO0 ©O00OO0 CO0OO0OO0OO00O00O0O0O0OO0

© 0000

would
work

CO0OO0OO00O00O00O0O0O0OO0 ©O00OO0 CO0OO0OO00O00O00O00OO0OO0

© 0000

might
work

CO0OO0OO00O00O00O0O0O0OO0 ©O00OO0 CO0OO0OO00O00O00O00OO0OO0

© 0000

not my
style

CO0OO0OO00O00O00O0O0O0OO0 ©O00OO0 CO0OO0O00O00O00O00OO0OO0

© 0000
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Rate the ideas

already  would might not my
do this work work style
Principles of Assessment
Based on performance (0] (0] (0] (0]
Based on evidence (¢} (¢} (¢} (¢}
Has a purpose and performance conditions are defined (0] (0] (0] (0]
In the context of published goals, criteria, forms of evidence O o o o
Multidimensional evidence (¢} (¢} (¢} (¢}
Share experiences (0] (0] (0] (0]
Six issues (¢} (¢} (¢} (¢}
Forms of evidence:
Use of TEPS for process skills (0] (0] (0] (0]
Use reflective journal writings (0] (0] (0] (0]
Use self-assessment (6] (6] (6] (6]
Use peer assessment (6] (6] (6] (6]
U se individual assessment (6] (6] (6] (6]
Use portfolio writing (0] (0] (0] (0]
Use trained observers (¢} (¢} (¢} (¢}
Use assessment of the assessment process (0] (0] (0] (0]
Other (¢} (¢} (¢} (¢}
Developing student confidence and trust
Provide prompt and frequent feedback (6] (6] (6] (6]
Work in the context of targets (6] (6] (6] (6]
Use reflections and journal writing (6] (6] (6] (6]
Use principles of assessment (6] (6] (6] (6]
Help students identify personal uniqueness (6] (6] (6] (6]
Honour seven fundamental RIGHTS (6] (6] (6] (6]
Avoid four killers (6] (6] (6] (6]
Build trust (6] (6] (6] (6]
Give feedback that is helpful (6] (6] (6] (6]
Other (6] (6] (6] (6]
Select PBL style effective for you
Pose problem before students learn (6] (6] (6] (6]
Use opportunity to build problem solving skill o o o o
Help student build knowledge structures (6] (6] (6] (6]
Empower students with elements of the learning process (6] (6] (6] (6]
Build in student accountability (6] (6] (6] (6]
Empower students with parts of the assessment (¢ (¢ (¢ (¢
Train and use self assessment O O O O
See myself as monitor of the assessment process (6] (6] (6] (6]
Build in the key elements to improve learning (6] (6] (6] (6]
Try to develop “deep” learning instead of “surface” (6] (6] (6] (6]
Use PBL effectively to develop lifelong learning skills O O O O
Other (6] (6] (6] (6]




Rate the ideas

Give PBL the best chance for success
Rationalize to students
Use the grieving model
See the “opportunity” in the change
Explain your role

Monitor via “one minute paper” or ombudspersons

Be flexible: change if needed
Bring in success stories: Use testimonials

Other
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Evaluate program: be scholarly

Write out your hypothesis
Plan and gather data

Use exit surveys

Test and monitor effectiveness
Other

Use new knowledge to solve the problem

Give students with the time to solve the problem
Other

Elaborate the knowledge

Rationalize to students why elaboration is important
Use concept maps

Provide activities to reflect

Extend the application to other venues

Use DISCOVERY

Use checklists, like this one

Other

already would might
work

do this

©CO0OO0O0O00O0O0OO0

©O00O0O0O0 @)

o O

©CO0O0O0O00O0O0OO0

©CO0OO0O0O00O0O0OO0

©O00O0O0O0 @)

o O

©CO0O0O0O00O0O0OO0

work

©CO0OO0O0O00O0O0OO0

©O00O0O0O0 @)

o O

©CO0O0O0O00O0O0OO0

not my
style

©CO0OO0O0O00O0O0OO0

© 0000 @)

o O

©CO0O0O0O00O0O0OO0
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3. Large class & PBL: copyright 2002 © Donald R. Woods
Donald R. Woods
McMaster University, Hamilton, Canada c/pbl/lc-wksp-act.

Case 2: I’ve got some good projects! “I want to try PBL. I have some great projects from a local company. Since
my contacts in that company say that “team work” is important, I’ll use groups. [ have a class of about 60 students.
Since I think group work is important, I’1l break the class into 10 to 12 groups. To train in students in PBL I’ll hand
out to the students the revised PBL framework . I have modified the generic PBL framework slightly because I
don’t think it appropriate in a large class for them to evaluate the tutor. Here is what I’1l give to the students to guide
them in PBL

Stage 1: Group setting. Introduce members. Establish ground rules. Define roles of tutor and students.
Stage 2: Problem identification: Present the problem. Identify and clarify the problem. Describe the problem.
Stage 3: Idea generation: Inquire the problem, Brainstorm possible cause and effects. Generate ideas.

Stage 4: Learning issues formulation: Determine what students need to find out in order to solve the problem.
Generate learning issues and action plan. Summarize and rank learning issues.

Stage 5: Self-directed learning:. Seek information.

Stage 6: Synthesis and application: Evaluate sources of information for credibility and reliability. Apply relevant
researched knowledge to the problem. Conducting peer sharing of information. Analyze knowledge. Critique
knowledge. Develop more learning issues if necessary. Discuss and develop solution and explanation.

Stage 7: Reflection and feedback: Self and peer feedback on group functioning, individual problem solving process,
knowledge learnt, self-directed learning.

That should work! and it should be easy for me now that I have the good problems.”

“Ok,” says Phan, “But how will you know that they are learning anything in their groups? Or, how will you know if
only one person is doing all the work? and What are you going to be doing while they are working in groups?”

“The students will have to sort out the first two questions. That’s part of their training to work in groups. As for me,
I’ll sit at the front of the room, and probably check my e-mails since there isn’t that much expected of me. My role is

to give them the problem. And what neat problems I’m giving them.”
s o o o o kK R o R K K KR o

Activity 1: In small group of 5 or 6, with chair ;
reporter , brainstorm the issues this case raises. Identify what you know already.
Identify what you need to learn.

Prioritize the issues: criterion: what do you want to gain from this workshop in the context of the issues raised.

Feedback about the group work. Form 2802
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Task: Problem defined, many issues and hypotheses explored, criteria listed and the issues prioritized. Refrained
from early closure. Task carried out and looked back at the result to assess it. Group agreement as to goals. Process
was active with monitoring. Completed task on time. The accuracy in the group’s answer matched the time
available. Group avoided contributing excessive information.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours

behaviours major omissions

O O O O O O O
1 2 3 4 5 6 7

Morale: Group relaxed; enjoyed working together. They gave emotional support to each other and were able to
express disagreement or disappointment directly. Seven fundamental rights preserved. Members are enthusiastic and
involved.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours

behaviours major omissions

O O O O O O O
1 2 3 4 5 6 7

Individual Contribution to Task and Morale

Group Strengths Group Areas to work on

from D.R. Woods (1995)
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Feedback from the Goals Meeting
Case 2:
Issues
Number identified: 1 2 3 4 5 6 7 >7

Agreement with tutor <50% 50% 60% 70% 80% 90% 100%

Knowledge/skills to be learned
Consensus among group little some alot complete

Agreement with tutor's list little some alot complete

Learning objectives
Quality poor fair OK good  excellent

Learning
Quality of questions asked during the teach session  none some  astute excellent

Willingness to continue to contribute <50% 50% 60% 70% 80% 90% 100%

Your Attitude
Perry shift 2 3 3.5 4 4.5 5

3k 3 3 o o 3 3 o 3 ok ok o ok ok ok ok ok ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok ok ok sk ok sk ok sk sk sk sk sk sk sk sk 3k sk ok sk 3k sk ik i ik ik ik ik ok Kk ok ok ok ok K kK

Reflections:
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1. What is PBL?

Problem posed first (before the students have learned anything)

Students empowered with selecting learning goals, resources, teaching each other and assessment.

Work cooperatively in small groups (with or without a tutor present in each group).

Teacher? maintain standards, “Guide on the side not sage on the stage,” monitors the process, (like a design project).

2. Options: general

PBL is an extremely effective environment for learning subject knowledge. But it also is a misunderstood, popular,
flavour-of-the-month option. Some introduce PBL just because “it is the thing to do this year.” In deciding what
version of PBL might be appropriate for you and for your institution let’s remind ourselves of basis behind PBL.
Here’s my version of the basics:

PBL is a learning environment where a problem is posed first before the students have learned the knowledge. PBL

is like research: we have a conundrum to resolve; what do we have to learn/do to resolve it? There are many versions
of PBL. For example, a lecturer could pose a problem first, and then lecture. The challenge is to us this opportunity

effectively to develop problem solving skill.

PBL helps students create knowledge structures that will prompt rapid recall in future practice. The memory patterns
are different from those generated when the subject knowledge is learned structured around typical textbooks. The
challenge is for us to facilitate the development of cues and the appropriate knowledge structure (Schmidt, 1983,
1993).

Self-directed PBL (SDL PBL) empowers the students with the tasks of learning (many of which are owned by the

teacher in conventional programs). Students identify learning issues, create learning objectives and criteria, contract
with members of the group to learn and teach parts of the unknown stuff, teach others, elaborate and self-assess how
well the learning has progressed. Students are empowered; the challenge is that we need to make them accountable.

Self-assessed PBL (SA PBL) empowers the students with parts of , if not all of, the assessment. Gibbs (undated)
and Novak (1989) say “whoever owns the assessment, owns the learning,” Many other options can be used to
empower students with assessment (see Felder et al., 2000). PBL is one exciting option. The challenge is to develop
self-assessment skills in our students and to shift the teacher’s role so that the teacher monitors the assessment
process, rather than doing the assessment.

Small group PBL (SG PBL) uses an active, cooperative learning environment. Research in learning (Chickering
and Gamson, 1987) suggests that learning improves if students are active, work cooperatively, have clear time on
task, receive prompt feedback, and are in an environment that expects success and that caters to their personal
learning style. Small group PBL provides a wonderful opportunity to achieve these. The challenge is for use to
create a small group environment that does indeed include these characteristics. Other learning environments can be
designed for active learning; for cooperative learning; to provide prompt feedback (see Woods, 2000b, Felder et al.,
2000), but small group PBL offers an ideal environment that applies most of the principles to improve learning.

SG, SDL, SA PBL tends to create a learning environment that nurtures “deep” learning rather than “surface/rote”
learning. The latter tends to be promoted by traditional lecture environments (Ramsden, 1983; Woods, Hrymak and
Wright, 2000e).

SG, SDL, SA PBL provides probably the best option for the development of lifelong learning skills. The challenge
is to explicitly develop lifelong learning skills by making learning objectives, helping students gather evidence and
requiring assessment journals.

Small group, self-directed, self-assessed, interdependent PBL may not be the format that fits your culture or your
personal style. What we can do is:
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® Use the knowledge of how best to facilitate student learning as the basis for choosing of learning environment.
@ If small group, self-directed, self-assessed, interdependent PBL is selected, then address the challenges so that
your students gain the most.

2. Options especially appropriate for large classes 5-500.
For details and examples of these see Chapter A in Woods, “Resources to gain the most from PBL” downloadable

from
http://www.chemeng.mcmaster.ca/innov1.htm and click on PBL

already might not
use work for me
3.0sterman feedback lecture: Pose problem first, lecture in 20 min bursts (6] (6] (6]
4. Branda’s PBEE: Individual SDL PBL (6] (6] (6]
5. Socratic: SG, SDL, PBL O O O
6. Guided Design: SG, instruction directed PBL (6] (6] (6]
7. Tutorless groups: SG,SDL,SA PBL (0] (0] (0]

7. Challenges in working with Tutorless groups

Challenges to making this work:
structure, structure, structure... without interfering with the process.

Specific challenges related to students working in tutorless groups:
- apparent conflict because all members are not seen as pulling their fair share of the work
- attendance
- trust and reliability
- different work goals and standards among different students that leads to conflict.
- the amount of reflection, monitoring and writing they must do in self assessment and accountability.

Our approach has been to focus on making the students accountable (topic 8) and developing their skill and
confidence in the process skills (topic 9).

8. Making students Accountable

Accountable for the learning, the teaching, the problem solving, the goals and goal setting, the critical reasoning, the
location of literature and information, validation of the information, the team work, the conflict resolution, the
communication, change management, lifelong learning skill development, the assessment, the self assessment, the
ownership of the process and skill as chairperson. Accountable to peers, to self and to tutor, but primarily to self and
peers.

@ Basc the activities and skill development on research - not intuition. See target skills: download from the specific
MPS unit
http://www.chemeng.mcmaster.ca/innovl.htm and click on MPS (McMaster Problem Solving program)

® Use a framework of assessment for the accountability. Five principles and Six issues in practice.

Five Principles:

Principle 1. Assessment is a judgement based on performance - not personalities. We need to help a student realize
that a poor mark does not mean he/she is a bad person. The judgement is made about performance in completing a
task. It has nothing to do with his/her value as an individual. This is an issue, especially for students with attitudes


http://www.chemeng.mcmaster.ca/innov1.htm
http://www.chemeng.mcmaster.ca/innov1.htm

characterized by Perry’s level 2.

Principle 2. Assessment is a judgement based on evidence - not feelings. We might intuitively feel that a student is a
good problem solver. However, we need to replace that intuitive feeling with physical evidence such as the written
script on an exam or in a project report. Help the students (and staff) gather evidence. Provide time for students to
write reflections. The staff responsibility is to create well-designed standardized feedback/assessment forms. Provide
practice understanding the terms and working with the forms before the program.

Principle 3. Assessment should be done for a purpose with clearly-defined performance conditions. The student
should know when he/she is being assessed.

Principle 4. Assessment is a judgement done in the context of published goals, measurable criteria and pertinent,
agreed-upon forms of evidence. Use research, not personal intuition, to identify the target skills. Publish goals with
measurable criteria for process skill. Such goals should provide clear needs for documented evidence. These should
be published at the start of the program so that there are no surprises for the students and no unwanted student
backlash to the teacher.

Principle 5. Assessment should be based on multidimensional evidence: static and dynamic situations; small
assignments and lengthy projects; academic, social and personal contexts; under a variety of performance conditions
(exams and homework, written and oral, performance as an individual and as a member of a group,) formative and
summative data and with different persons being the assessors (self, peer, teacher and trained external observers).

To remove ambiguity from the assessment the following six issues in practice should be addressed (Alverno, 1985,
Woods, 1994).

1. Goals: What is being assessed? Knowledge in engineering or a discipline subject? Skills? Attitudes? Have the
goals been expressed unambiguously in observable terms? Who creates the goals? Are the goals explicit and
published?

2. Criteria: Are there criteria that relate to the goals? Can each criterion be measured? Who creates the criteria? Are
the criteria explicit and published?

3. Form of evidence: What evidence is consistent with the criteria? Are the checklists used for the assessment asking
questions related to the criteria? Do both the assessor and the student know that this form of evidence is acceptable?
4. Resources: Are the goals and the collection of the evidence possible to achieve in the time and with the resources
available?

5. Assessment process: What is the purpose of the assessment? Under what conditions is the student’s performance
assessed? Who assesses? What type of feedback is given by the assessor? (For example, Pass fail? a grade? five
strengths and two areas to work on?) What is the form of feedback? Verbal? Written? What is the timing of
feedback? Who delivers the feedback?

6. Training in the assessment process: Have both the student and the assessor received training in assessment?

@ Create learning goals for all activities, skills and attitudes being developed. Download examples from Chapter D
in Woods, “Resources to gain the most from PBL” downloadable from
http://www.chemeng.mcmaster.ca/innov1.htm and click on PBL

® Develop forms of evidence. The forms will make performance (or lack thereof) visible. Form are evidence to be
used for assessment. Use assessment journals are the key evidence for assessment.

Example forms of evidence are given as Appendices.

@ Especially with tutorless groups, use forms of evidence that make individual performance visible (and
accountable).

9. Developing the process skills

What to develop: skills needed for the learning, the teaching, the problem solving, the goals and goal setting, the


http://www.chemeng.mcmaster.ca/innov1.htm
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critical reasoning, the location of literature and information, validation of the information, the team work, the
conflict resolution, the communication, change management, lifelong learning skill development, the assessment, the
self assessment, the ownership of the process and skill as chairperson. The basics include:

problem solving, team work, self assessment, teaching, and lifelong learning.

How to develop: For problem solving, what doesn’t work seems to be giving the students many problems to solve,
using challenging problems, watching the instructor/tutor solve the problem, watching others solve problems
(Woods, 1993b). We might generalize these conclusions to the development of any skill or attitude.

What seems to be effective is to use research to identify target behaviours (see how the experts do the task); convert
these into learning objectives with measurable criteria, identify forms of evidence that students can collect that show
their performance, give students opportunities to try the skill, provide feedback, more practice, feedback and
continue until students “believe” they have mastered the skill (Bandura, 1982, Schon, 1987, Woods et al., 1997,
Woods et al., 2000a, Alverno, 1977).
Example evidence-based target skills, learning objectives, criteria, forms of evidence, and assessment are
listed for problem solving, change management, group work, self assessment, conflict resolution

We have used a workshop style learning environment to develop process skills. A workshop is designed to:
- help individuals become aware of how they do the skill,

- provide target skills for the effective application of the skill,

- give an opportunity to reflect and self assess,

- gives students a chance to gather evidence about individual use of the skill,

- provide benchmarks and encourage students to create goals for growth of the skill development.

Example transparencies, timing outlines and descriptions of some of the workshops are available (Woods,
1999d).

When to develop: Four options that have been used include:

- prescreen and only admit students into your program who have the skills already and continue with monitoring,
assessment and feedback (McMaster MD approach);

- prePBL workshops. Provide workshops before students start the PBL activities and continue with monitoring,
assessment and feedback (our approach in engineering);

- integrate the workshop skill development with the early PBL cases and continue with monitoring, assessment and
feedback (McMaster Theme school approach);

- integrate the development throughout the whole program with a published progression through four levels of skill
development as the students move through the program (Alverno College model).

How to Embed the development of process skills into PBL

To embed the skill development into the program requires action at the program or departmental level, general
considerations and at the individual PBL unit level.
® Program actions:

1. Make the process skill a valued and published outcome for your program.
Example:
“Graduates of this program will think rigorously and critically and solve problems effectively and

efficiently.”

2. Build student assessment and program evaluation into the program right from the start. Don’t tack this on as an
afterthought. How are you going to test skill in teamwork? How will an individual be graded? How do we evaluate
whether our efforts are successful? How do we benchmark and set goals for growth to improve our program?
For example, all students could complete the Heppner PSI (Heppner, 1986) and the Billings-Moos
inventories (Billings and Moos, 1981) at the beginning of the program to establish benchmark data. The
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first PBL case could address issues of teamwork, the second addresses assessment and self assessment and
50 on.

3. The goals, criteria and methods of assessment should be consistent across the whole program. Publish details of
where and how the skill will be developed. Alverno College provides an excellent example (Alverno, 1977).
For example, “Problem solving is defined in the course pack. The focus in the first semester will be on
developing...”

® General Principles

4. Treat the development of process skills with the same rigor and scholarship that you use in the development of
subject knowledge.

5. Create the framework for assessment and evaluation.

6. Make the implicit behaviour explicit. So much of the processing occurs automatically in our heads and in
the heads of other skilled practitioners. When asked “How do you do that?” she replies “I don’t know; it
just happens.” Our task is to take the skill and behaviour apart; discover what really is important based on
research, make goals and criteria and then present the experiences in bits and bites that can be mastered by
our students. This provides the context for skill development.

7. Encourage monitoring. Provide a checklist of questions the students can use to monitor their process skill
development. This provides the student with one form of evidence.

8. Ask students to reflect on the process. For each team meeting held, ask them to write out their reflections of
how they did the task. This provides the student with one form of evidence.

® For your PBL activity.

9. In your syllabus, restate the program outcomes, list the outcomes that will be addressed explicitly in your
course.
For example,
In these next PBL units, you will learn new knowledge and synthesize previous knowledge to solve
problems related to the cardiovascular system [the subject-specific skill development or new subject
knowledge gained] and you will develop skill in working in teams, (or critical thinking or problem solving
or communication).

10. Know what previous training in the target process skills the students have had and build on those.

11. Use terminology, assessment forms and standards of assessment consistent with the overall program.

12. Gather benchmarking data to aid in the program evaluation.

13. Usually assign students to the groups unless there is a compelling reason to allow them to select their own
groups. Keep the same groups for at least eight weeks.

14. Assign a chairperson for every meeting. Research has shown that groups function better with a designated
chairperson. Require the chairperson to prepare and circulate an agenda ahead of time. Ask the group to give written
feedback to the chairperson at the end of each meeting. The chairperson uses this input to reflect on his/her skill and
to set targets for development. This provides the student with one form of evidence.

15. Work with students at their stage of need. For example, don’t expect team performance and use team criteria for
assessment when the group is really a fairly effective group. Apply standards of assessment consistent with the level
of development. Secondly, we could help them see the big picture, and nurture, encourage and reward them on their
journey toward effective teamwork.

Example workshops

http://www.chemeng.mcmaster.ca/innov1.htm and click on MPS for the specific materials
Also see Woods “PBL: Resources to gain the most from PBL.” Chapter B for
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What is PBL?

Managing Change MPS 49

Problem solving MPS 4

Interpersonal skills MPS 52

Group skills MPS 28

SDL MPS 36

Self assessment MPS 3

Goal setting, issue clarification MPS 30

Coping creatively with conflict MPS 45
A listing and brief description are given in downloadable form from Chapter 3 in Woods “Helping your students
gain the most from PBL” http://www.chemeng.mcmaster.ca/innov]l.htm and click on PBL.

Reflections:

Enrichment:

1. Please help me understand how best to help you

2. MRIQ

3. MPS 4, MPS 28 (goals, targets, workshop, timing) FIRO-B; Norm meeting

References:

http://www.chemeng.mcmaster.ca/Innov1.htm and download MPS materials

Woods “Problem-based Learning: resources to gain the most from PBL” Chapter D for
objectives. downloadable from http://www.chemeng.mcmaster.ca/innovl.htm and PBL; and
Chapters B and C.

Woods “Problem-based Learning: helping your students gain the most from PBL” Chapter 3
downloadable from http://www.chemeng.mcmaster.ca/innovl.htm and PBL for an overview of
the process skills.

Woods, D.R. et al., “Tutored versus tutorless groups in PBL,” Am. J. Pharm. Ed., 60, 231-238,
1996
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Feedback forms

Some of the major feedback forms are given here for convenience:
® General awareness and skill for the process skills

@ Assessment skills Form 301

® Problem solving Form 401

@ Self-monitoring of stress management skills Form 501

® Group skills Forms 2800 ff

@ Sclf-directed learning skill Forms 3600 ff
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Form 000 Monitoring progress with processing skills (rate your awareness & skill at the end of each session, or week, on a scale from 0 [very low] to 10
highest])

Processing skill rating of Awareness rating of Skill

1 2 3 4 1 2 3 4

Change management and stress: anticipate and describe stages, identify stages of anger
and withdrawal and move through these, identify cause of confusion, explore corrective
actions, implement and reflect and manage impatience; manage stress by worrying only
about elements under your control, use positive self-talk, keep situation in perspective and
has positive activities to relax and maintain health and sparkle.

Problem solving: aware of process, uses a variety of methods, emphasis on accuracy,
active, monitors and reflects, organized and systematic, flexible and sees situation from
many different perspectives, objective and critically assess information, welcomes
challenge, spend time defining problems, uses fundamentals, and uses explicit criteria for
decision-making

Interpersonal and group skills: as a group addresses Task: problem defined, explored,
alternatives considered, criteria identified, task completed and look back and checked.
Monitoring occurred. Task completed on time. Group avoids contributing excessive and
irrelevant information; sticks to main themes without meaningless side tasks; and Morale:
group is relaxed, enjoyed working together, gave emotional support to each other and were
able to express disagreement or disappointment directly. members enthusiastic and
involved.

Team skills: maintenance of group attributes plus evolution of a group to develop team
goals and willingly foregoes personal goals for the benefit of the team, each knows, accepts
and performs role, decisions by consensus, conflicts are resolved so that 2+2 = 7

Chairperson skills: prepares and distributes detailed agenda, does the necessary detail
work ahead of time so as to have a "team event", facilitates the meeting [knowing when to
be neutral and when proactive facilitation skills are needed]

Monitoring progress with processing skills (rate your awareness & skill at the end of each session, or week, on a scale from 0 [very low] to 10 [highest])
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Processing skill rating of Awareness rating of Skill

1 2 3 4 1 2 3

Self-directed, interdependent learning: aware of educational fundamentals and uses these
to teach others, sets explicit learning objectives that have measurable criteria to identify
achievement and that are achievable with the resources available, considers wide range of
learning resources and willing to draw on peers as resources, agonizes through difficult
parts of the subject [instead of skipping these and hoping they are not pertinent], creates
forms of evidence to show accomplishment and applies these to both the knowledge learned
and the process used.

Self-assessment: knows and applies the issues in assessment, explores evidence of current
and of target knowledge/skills, identifies goals for growth and converts these to observable
objectives and measurable criteria, identifies the type of evidence needed to show
accomplishment and systematically and critically gathers that evidence over a sustained
period of time, makes adjustments as needed, searches for and uses both positive and
negative feedback, and makes a judgement based on the evidence, criteria, objectives and
goals that is deemed, by an outside evaluator, to be consistent, objective and valid.

Knowledge structure: embeds new knowledge by applying it to solve the problem and
elaborates and extends, identifies key "pointers" that link the theory to practice, identifies
basic underlying fundamentals and relates new applications and uses to past experience.
Asks "where else?" Knows the limitations of the knowledge.

Experience knowledge: identifies and memorizes a wide range of tacit numerical values,
processing procedures and rules of inference for the knowledge.
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Feedback about problem solving Form 401

Feedback about assessment Form 301

Goals: Content is well identified, goals are challenging and achievable, goals are written in
observable terms, goals are unambiguous, the "given" conditions are specified.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours
behaviours major omissions

O O O O O O O

1 2 3 4 5 6 7

Criteria: Criteria are consistent with the goals and are measurable and practical. The criteria are
challenging and achievable.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours
behaviours major omissions

O O O O O O O
1 2 3 4 5 6 7

Evidence: The type and quality of evidence gathered is consistent with the goals and criteria. The
evidence has been gathered conscientiously over a long enough period of time. The evidence is well
organized. The quality and extent of evidence is sufficient to allow me to judge the extent to which
the goals have been achieved.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours
behaviours major omissions

O O O O O O O
1 2 3 4 5 6 7

Process: The assessment process has been applied and as an independent assessor I concur with the
decision as to the degree to which the goals have been achieved.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours
behaviours major omissions

O O O O O O O
1 2 3 4 5 6 7
Strengths Areas to work on

from D.R. Woods, "How to Gain the Most from Problem-based Learning" (1994)
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Attribute

Assessment

Awareness

+ can describe processes, can distinguish "exercise solving" from "PS."

- unaware of process; it's intuitive; cannot define a framework for PS.

Variety of PS
skills

+ can apply a variety of methods and hints.

- knows very few techniques; attempts to use a "one-step" solution.

Emphasis on

+ checks, double checks, rechecks; concern for accuracy.

accuracy
- concern for speed; unwilling to check.
Active + writes things down, makes lists, prioritizes, makes tables and sketches;
- thinks in head, can't keep track, stares at paper.
Monitors & + assesses continually, assesses potential of ideas & options; continually evaluates
reflects and curtails; asks "where is this getting me?"

- does not monitor or assess; just does something.

Organized &
systematic

+ plans, anticipates, develops and uses a systematic plan.

- trial & error, impulsive, jumps around; no plan.

Flexible & sees
OoPV

+ keeps options open; sees different points-of-view, willing to discard.

- quickly becomes fixed on one or two ideas or options even when mounting
evidence proves these to be untenable; unwilling to discard.

Use of
knowledge:
objective &
critically assesses

+ objective, learns from others, critically assesses data.

- fails to draw on past experience, egocentric, assumes & believes everything they
are told; accepts all information without question.

Welcomes
challenge

+ identifies disequilibrium as good; welcomes change and confusion.

- considers confusion to be "bad."

Time allocation

+ spends most of time in exploring, defining, planning and engage stages.

- spends most time doing, calculating, writing.

Overall approach

+ based on fundamentals, underlying principles, needs & goals.

- searches for sample solutions & cooks to try to make them work.

Decision-making

+ applies criteria, draws conclusions substantiated by evidence.

- makes a selection based on "gut" reaction.

Strengths

Areas to work on

from D.R. Woods "How to Gain the Most from PBL," 1994.
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Monitoring checklist for stress management Form 501

Ideas Not for Might OK Use
me work now
1. Worry only about things over which you have control
2. Take care of yourself: exercise, eat and sleep regularly
3. Use destimulating activities: deep breathing, muscle relaxation
4. Use positive, not negative, self-talk:
Rate your self-talk:
don't know  very negative neutral  very positive
5. Plan ahead
6. Rename the stressful event:
don't know use anxious name neutral "thing" positive
7. Have a support system of family and friends.
don't know have none few some many
Have support system of traditions
don't know have none few some many
8. Use positive addictions that take your mind away to another
world: music, hot bath, crafts, hobbies
9. Be decisive
10. Put it into perspective: "It's not the end of the world!"
11. Use role models who have succeeded.
don't know have none few some many
_———
Current stress: none few some many
Symptoms
As measured by Holmes-Rahe (1967) or Holmes Gmelch (1983) <100 101- 301- >501
300 500
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Evidence-based targets for group skills (reprinted from references 4,17) Form 2800

Evidence-based targets Progress toward internalizing these targets

20% 40% 60% 80% 100%

® Performance improves when we have goals. '®

@ Assessment must be related to the goals '

® Both Task (getting the job done) and Morale (feeling good about the
group work and about how you have interacted with the other group
members) are important [*’

@® Any group functions better with a chairperson >’

@ Chairperson and leadership are different; different people may
become leaders at different times.””

® Group evolution tends to follow a pattern described as by such
descriptors as “ forming, storming, norming and performing” %>,
Schutz’s instrument FIRO-B "*?" seems to provide reliable insight as to
the personal style of individuals towards other group members during

three of these phases.

@® We can list the roles needed in both Task and Morale to make an
effective group. ['”

® When each person has a clear idea of roles and group norms, the
group functions better. !'”!

@® When groups are functioning effectively, about 70% of the time is
spent on the task; 15% on morale building activities and 15% of task
process activities (how the problem solving process is going;
summarizing ideas, guiding the process). **!

® The products from groups or teams is improved when members have
different “styles” (in Jungian terminology some members are dominant
S, and some, dominant N). The products from groups tend to be inferior

when all the members “think and behave alike”. 1232+ 1:2]

® The quality of decisions, product, task is improved if group members
offer different perspectives, disagree and seem to introduce conflict into
the process. The trick is to manage the apparent conflict well. ['*?*2%

2 <

@ The characteristics of “ meetings of individuals,” “effective groups”
and “teams” fall on a spectrum with sufficient differences that it is
useful to differentiate based on those characteristics

@® In a decision-making mode, after 20 minutes of discussion on any
one topic, few new ideas are presented and repetition of previously
stated ideas occurs. **

Feedback about the group work. Form 2802
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Form 2802

Task: Problem defined, many issues and hypotheses explored, criteria listed and the issues
prioritized. Refrained from early closure. Task carried out and looked back at the result to assess
it. Group agreement as to goals. Process was active with monitoring. Completed task on time.
Group applied successive approximation and optimum sloppiness. Group avoided contributing
excessive information.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours

behaviours major omissions

O O O O O O O

1 2 3 4 5 6 7

Morale: Group relaxed; enjoyed working together. They gave emotional support to each other
and were able to express disagreement or disappointment directly. Seven fundamental rights
preserved. Members are enthusiastic and involved.

None of Few of these Most features All of these
these behaviours but demonstrated behaviours
behaviours major omissions

O O O O O O O

1 2 3 4 5 6 7

Individual Contribution to Task and Morale

Group Strengths Group Areas to work on

from D.R. Woods (1995)
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Form 2804, Self and peer assessment of contributions to team work (developed by C.M. Crowe and used with his
permission)

Name

Assessment of the group

(10) Group worked well together, making the project more interesting.

(5) Group usually worked well together, with occasional difficulties

(0) Group could not work together at all, making the project more
difficult

Please enter a mark from 0 (worst) to 10 (best) in each row, for yourself and the other members of your team or group. If you cannot make an
assessment, enter U for Unable to Observe. Your assessment should be about performance and should be based on evidence you have seen or
heard.

Enter your initials in the first cell to the right and those of the other members of self
your group in the remaining cells

Leadership

(10) Provided direction, inspired the others
(5) Willing follower, took direction easily
( 0) Frustrated the group, blocked progress, criticized the others

Cooperation

(10) Worked readily with the others, contributed to the group work

(5) Cooperated with occasional prompting

( 0) Rarely contributed, worked mostly alone, had to be coerced into
cooperating or would not cooperate.

Initiative

(10) Produced good ideas which helped others, solved problems
(5) Accepted other’s ideas and improved on them
( 0) Criticized other’s ideas, never contributed his/her own ideas’

Attitude

(10) Positive, encouraging the others to work better

(5 ) Neutral, worked well with the group without enthusiasm or grumbling

( 0 ) Negative, complained about the project, worked unwillingly with the
group

Computation

(10) Helped others to understand and use computer tools better

(5) Good but not innovative in using the computer tools

( 0 ) Uninterested or unable to use computer tools effectively; needed
constant help to become useful at computing

Effort

(10) Worked very hard on tasks assigned by the group or on his/her own

( 5) Worked reasonably hard, given other courses and commitments

( 0) Did not work much at all, tasks were either not done or were
unsatisfactory
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Enter your initials in the first cell to the right and those of the other members of
your group in the remaining cells

self

Research

(10) Found many additional published papers, contacts or internet sites
which greatly helped the project
( 5) Read only the assigned material and used that knowledge effectively
( 0) Had not read any material about the project, relied on others for
information

Communication and written reports

(10) Organized and wrote major parts of the report
('5) Contributed his/her share of the writing of the report
( 0 ) Made little or no contribution to writing of reports.

Individual assignments

(10) Did all of them on his/her own, helped others
(5) Did most of them, perhaps with some help from others
( 0) Either did few of them or most of them handed in were copied.

Pertinent technical/subject Knowledge

(10) Excellent grasp of the technical fundamentals for this project and
shared and used this effectively

(5) Reasonable understanding of the basics and used this effectively

( 0) Little or superficial understanding, relied on others




	PBL-Ch2-Lindarev.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21

	PBL-ch3largerev.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24




