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The Situation
Roll over a stage in the PBCL The instructor, often together with the business
cycle to see a description; partner, introduces the students to the business, the
click to view related video. problematic situation and the PECL Cycle. The
students begin their gquest to uncowver the messy
prablem within the sibuation.

T=H view video

Cownload a more detailled description of the stages of the PECL
Cvcle (PDF).


http://www.makinglearningreal.org/�

Course/Business Matching

« Goal-Training new employees on the use of composites

e Cessna — ramp up to build their 4 seat composite aircraft
In an ‘assembly line’ application.

« Course concepts and skills: basic skills-math,
comparison of other materials to composite materials,
working with tools and the materials, inspection
techniques.




Framing

Student deliverables: "

* math proficiency- ratios, S S .
: : | %
angles, fractions, basic

calculator work-assess
with exercises and quiz.

 Comparison- of metals to
composites, wood to e
composites and cloth to :
composite materials-
assess with quiz and L

homework piece 5
* Blueprint reading-review /‘/
of composite blueprints Quasi-sofiopic Orentation ~/ 3®

and application on shop
floor- assess with oral
discussion



Framing with business partner

e Include professionals from
business where possible-
classroom discussions, lab,
videos, documents (blue prints,
work orders, operations
procedures) to reinforce
learning process

 |ID Tools and support to
complete project- composite
materials and small molds for
lab work, blueprint documents,
sample pieces for inspection,
photographs




The Situation

Instructor then:
» Creates student TEAMS

« Have teams define ‘the
problem’

e ‘The Situation’-the teams are |
introduced to the problematic
situation and the PBCL cycle
using media and different
perspectives (good to have
business partner involved)

e Students are invited to ask
guestions and extend their |
thinking about the problematic |
situation |




Problem Analysis

Each team of students:

 Form a hypothesis to
uncover the problem
behind the situation.

e Use questioning
techniques to identify
facts, assumptions,
guestions and resources
needed to research

DELAMINATION options.

e Begin building skills in
collaborative teamwork
and reflective learning.




Field Insights

Each team has identified a problem to address- goal now is
to gain a deep understanding of it by:

 Research-source docs, internet, periodicals and books.
* Interview business partners & industry experts.

« Organize information, share insights, and integrate
analysis of data.
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FPlain: The plain weave consists of yarms interlaced in an altermating fashion onas
over aand one under ery other yarm. The plain weave provides stability. bur is
smenerally the least pliable, and least strong, due to a high number of crimps. Flain
weave also tends to have Zaps at the yvarn intersections. which have 1o be filied

with resin.

R-Flarness Satin (R-I1S): This is a very pliable weave, with good drape, and
especially adaptable for fornming over compound curved surfaces. Typically.
more expensive 1o produce

T wwill: The basic twill weave is more pliable than the plain weave has berter
drapeability while mainiaining more fabric stability than a four or eight harness
weave. "The weave pattern is characterized by a diagonal rib caused by one warp
yarmn floating over at least two filling yards.
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Resource Development

Each team now:

» Complete research and &
begin proposing solutionsk

e |ID gaps and plan to
address them.

o EXecute revisions for
accuracy and relevance

e Form hypothesis about
solutions




Test Points

Teams decide:

Significance & validity of info and sources
What solutions to propose.

An evaluation of the process by which they
reached their solution(s).

Strategies for presenting solutions
Create presentation and support materials

Considers how the approach to identifying a
problem and developing solution(s)
demonstrates the significance of course-related
concepts and skills



Evidence of Learning

With business partner,
instructor, and peers as
their audience, each

Reflected
team:

Light
Presents the problem - N
they've identified and the (]
related solution(s) Al
Explains the reasoning \- '

behind their identified

; 5 to 45— \,_::’
problem and solution(s) °| <
Encourages audience AN
iInquiry and invites Surface Imperfection

feedback



Feedback and Evaluation

The instructor facilitates a discussion during which all the participants:

 Determine if revisions are necessary to each team's problem
description and proposed solution(s)

« Evaluate individual and team performance

* Reflect on the learning achieved by all
and on the PBCL process

» Celebrate successes




Implementation

Instructors and business partners
consider:

« If any of the proposed
solutions might be
implemented by the business
partner to address the
problematic situation

 Determine how the instructor
and students might be involved
In the

solution’s implementation

« Recommend changes to
course content and
Instructional approaches

* Plan their ongoing partnership
and prepare for the selection of
future

problematic situations

 Reflect on the value
contributed by the students,
instructor, and business
partner




PBCL Similarities and Differences
(to other instructional
methodologies)

Similarities:
« Students are actively engaged in creating
Similar Different their own collaborative learning experiences.

Inquiry-based -+ Structural Concepts and skills are learned within the
approach framewiork context of their real-world applications

Contextual |+ Real-time
learning problematic
business situation| Differences:

e PBCL includes a structural framework, the
PBCL Cycle, upon which instructors can
build their curricula.

 PBCL requires that a current business
situation be used to place the learning in
context.



CAM Course 1: Introduction to Composites Schedule 22-Feb-10
Module roup Work teta-Co gitive » Redtation {Big Idea) Lab Demo (Big ldea) Lab Work
UNIT 1: COURSE INTRODLIC TIOH, SAFETY AND MATH ~ MODULE COMPORNENTS
1-1 Teaming ExercEe FPECL Intro & Example Course, Syllabus & Resources Orientation & Tour Lab Project 1 Ass Enment
1-2 Chapter1/2 FPECL Orientation Safety, Math & Design Mgt erials, Tools & 5afety Materiak 1D Ched:list
1-3 Chapter1, 2 PECL Orientation Compmsites Iateriak Handling & 5torase Lab Project 1 Work
1-4 Chapter 22 PECL Oriemntation Molds, Took & Frooesses Mol ws. Took Lab Project 1 Work
1-5 Chaptar 10/ 20 PECL COrientation 0OC, Testing and Fepair Fepair Techniques Took ID Cheddst
1-& Chapter 11 One-minute Faper PECL R eiewr Weight / Yolume f Measuring Present Lab Frojed 1
UMIT2: COMPOSITES MODULE COMPOMBNITS
1 Chapter1/2 PECL 1 AssEnment Composites B MWlatnces Crosslinking & Curing Lab Projec 2 Ass gnment
2 Chapters /9 Think - Fair- Share Polymers & Plastis Design £ Blueprints Elueprint R eading
>3 Fresent PECL 1 One-minute Paper Resins Honeymmb & Clocking Lab Project 2 Work
>4 Chapters )9 FPECL 2 AssiEnment Fber- Resin Interface Tensile Strensth Lab Project 2 Work
25 Chapter S f &) 12 Think - Fair- Share Core Structures Rexibility MemureTemsile Strength
b Fresent PECL 2 One-minute Paper Themm ets & Themoplastics Toushness Present Lab Projed 2
UHNIT 3: MOLDS, TOOLS & PROCESSES MODULE COMPOMENTS
1 Chapter 12 PECL 3 Assignment Molds & Took Wet Layup Lab Projec 2 Ass Enment
32 Chapter13 /16 Think - Pair- Share Wet layup & Pre-Preg Wet Layup W et Layup Procedure
>3 Fresent PECL 2 One-minute Faper Resin Trars fer Molding Yacuum BaEging Lab Project 2 Work
34 Chapter 17 FECL 4 Assignment Geometry & Filaments Wacuum EzEging Lab Project 2 Work
FE Chapter 15 /18 Think - Fair- Share Compression Molding Pre-Pres Mat eriak Pre-Preg Handling
S Fresent PECL 4 One-minute Paper Fultrusion Pre-Freg Mat eriabs Present Lab Projed 3
UNIT 4&: OUALITY CONTROL, TESTING & REPAIR  MODULE COMPONBHTS
41 Chapter 10 FECLE Assienment Quality Contraol O Procedures Lab Projec 4 Ass Enment
42 Chapter 20 Think - Pair- Share Stress & Fatigue Testing MNDI| Testing
42 Fresent PECLE One-minute Paper Types of Damage Damage Bsamplas Lab Project 4 Work
g Chapter 10 PECL b Assnment Inspedion Techniques Repair Techniques Lab Project 4 Work
45 Chapter 20 Think - Pair- Share Repair Techniques Fepair Techniques Fepair Procedure
dh Fresent PECL B One-minute Paper Repair Frocedures Repair Techniques Present Lab Projed 4

24 1.5 hr. OpssMeetings (35 chack s ) + 24 1.5 how Lo Sessions (36 dock hrs )= 5d credit hrs. (appmsima iek) or 5 quener bes. ocodemic cedit

PBCL] -6: Topicsta be developedwith busness parthers
Lab Projectl - Build a"Keychain” using exisithg toal (individud sudent)

Lab Project 2 - Reverae engineer Documenation Package from existing itern (pair of studerts)
Lab Project3 - Build a"Clipboard” from exizing Dooumertation Package usng exising tool (group of sudents)

Lab Projectd - Choose and build a {unique) praject from existing Docurnentation Package using exisiting toal {group of sudents)




/N COURSE 1: Introductionto Composites

/ \ Unit 1: Course Introduction, Safety and Math
x;’ _ ‘\\ Unit 2: Composites
)/ Unit 1 “ Unit 3: Mold, Tools and Processes

/ ----- -l —————— \ Unit 4: Quality Control, Testing and Repair

COURSE 2 COURSE?3
Units 1-4 Units 1-4

COURSE4
Units 1-4

COURSE 2: Composites
COURSE 3: Mold, Tools and Processes
COURSE 4: Quality Control, Testing and Repair



Process
content

Metacognition
(Think about thinking)

Work in
groups



Tools for Using PBCL.:

e Think/Pair/Share
e Need to know board

 One minute paper
(reflection)




Think/Pair/Share

* |ndividual=>Learning Pair=>Coop Team
e Your thoughts=>Pair thoughts=>Team thoughts
e Reflect on questions that pair now has

* Groups now to generate new ideas and promote
careful listening

* Analyses individual ideas & broadens personal
perspectives

Exercise: Explain a composite material and why use it?



Need to know board

Exercise: How do | design a light military container that will stack easily and not slide

Facts Assumptions | Questions Resources

What do | know? What am | What do | needto | Where, how, and/or

List only facts with | assuming to be research? from whom can |

identified sources. | true? find answers to my
guestions that will
result in new facts?

NOTE: Students List conjectures List all of the

often want to
equate
"knowledge" with
"facts." This is only
valid when the
knowledge can be
supported by
available sources or
references

based on unproven
information,
inferences based
upon prior
knowledge or
experience, and/or
beliefs based on
intuition, emotion,
or opinion.

guestions or ideas
that you need to
investigate in order
to prove or
disprove
assumptions or to
uncover missing
information.

List documents or
other media with
information that can
be verified,
locations or
activities to
investigate, and/or
people with
relevant knowledge.




=lect 8 video to waitch:

Problem Analysis/Field Insights
EN310)

Using the Need to Know Board,
Jack Wallace's students develop
research questions, identify
potential resources, and document
findings from a construction site
wisit.

How does the Need to Know Board
make systematic analysis of the
problematic situation visible to the
whole team?
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Cownload a more detailled description of the stages of the PECL

Cvcle (PDF).



Exercise: Discuss inspection of composite materials then do this
Reflection: ONE MINUTE PAPER

Successful "prompts" used in a one minute paper in a one minute paper —
1. Build on what students have contributed to the discussion

2. Can be completed in one minute

3. Directs attention to key points

BASIC Template for One-minute paper - Called "basic" because variation from
this template is expected. Example prompts:

Three questions for a one-minute paper:
1. What did | learn that surprised me?
2. What did | learn about myself?
3. What questions do | have?

What did | learn about ?
OR

What was the main idea of the lesson today?

OR

What do you now know about ?

OR

A word that describes what we did today is
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