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ach year ASCD recognizes network newslet-
ters  and special  publ icat ions  that  offer  special
service  and qual i ty  to  members .   Al l  networks

are  welcome to  submit  entr ies  that  are  publ ished by the
network.   Winners in each category are recognized at
the Network Fac i l i t a tors ’ Meet ing at the A n n u a l
C o n f e r e n c e .

This year an award for Best Network Newsletter  was
presented  to  PBL Net  for  our  newsle t te r ,  The Problem
L o g .   The c i ta t ion reads  that  we were  honored for :

! I m p ression of enthusiastic leadership, long on helpful ideas!

! Rich in content: packed full of relevant, useful information.

! Smart looking masthead!

! Good use of typefaces and sizes.

Given tha t  we are  jus t  a  l i t t l e  more  than  a  year  o ld ,  we
have  cer ta in ly  come a  long  way.   But  in  rea l i ty ,  we  a l l
know tha t  any ne twork  and newsle t te r  a re  only  as  good
as the contributions of its member contributors.   T h i s
network is all of you and our growth and longevity
depend on you.

E

1996 Best Network Newsletter

Linda T. To r p
P B L Net Facilitator

l t o r p @ i m s a . e d u

Please consider an ACTIVE role by:
1. A u t h o r i n g an ar t ic le  for  The Problem Log h i g h l i g h t i n g
one of your PBL units,  your approach to assessment in
PBL,  your  ac t ion  research  dea l ing  wi th  an  aspec t  of  PBL,
your creative ideas for future PBL experiences.   Stories
from the f ie ld  are a lways well  rece ived  by readers .
Contact rdods@imsa.edu

2 . S u b m i t t i n g a PBL rela ted  proposal  for  the  1998 A S C D
Annual Conference in San Antonio,  Texas, through the
P B L Network.   These proposals  while s t i l l  reviewed have a
higher probabil i ty of acceptance when sponsored by the
network.   Contact ajohns@imsa.edu

3 . P a rt i c i p a t i n g in the next PBL Net Forum at the 1998
ASCD Annual Conference in San Antonio,  Texas.  We
o rganize a  panel  discussion where pract i t ioners  share their
P B L experience then have an opportuni ty for  interest-al ike
discussions.   Contact  l torp@imsa.edu

4. Volunteering for a leadership role in PBL Net.  Now
that  we are  es tabl ished and seeking to  expand our  member
services,  we need to enl is t  member part icipat ion.   We have
a range of needs in this area from reviewing articles to
responding to inquir ies  about  PBL on A S C D ’s PBL t h r e a d-
ed discussion forum on the Internet  to coordinating the
P B L Net  Forum act ivi t ies  a t  the  ASCD annual  conference.

LT T



-mail  is  more than just  sending messages back and forth between indi-
viduals .   I t  can be  used as  a  means  to  communicate  wi th  large  groups
of  people ,  par t ic ipa te  in  group  d iscuss ions ,  and  rece ive  newsle t te rs .

This  i s  done  by  us ing  an  e lec t ron ic  mai l ing  l i s t ,  ca l l ed  a  LISTSERV.   E-mai l
l i s ts  are  ve ry  use fu l ,  bu t  have  the  po ten t i a l  to  cause headaches unless a few
bas ic  ru les  a re  fo l lowed.   F i r s t ,  be  sure  to  check  your  mai l  a t  l eas t  every  few
days .   I f  you  don’ t ,  the  mai lbox  wi l l  f i l l  up  and  the  compute r  wi l l  no t  accep t
any  new ma i l .   Second ,  e s t ab l i sh  a  me thod  o f  so r t ing  your  ma i l .   C rea t e  f i l e
folders by topic and move messages which you wish to save to them.  Third,  use
the t rash f i le  without  remorse.
Remember if you send a message to the list address,  in our case imsacpbl-
l@imsa .edu ,  every  subscr iber  ge ts  a  copy.   I f  you  wish  to  rep ly  to  a  message ,
the  Reply  func t ion  wi l l  send  a  rep ly  to  a l l  l i s t  members .   I f  you  wish  to  rep ly
to  on ly  the  ind iv idua l  t ha t  s en t  t he  message ,  you  mus t  u se  the  New Message
f u n c t i o n .
One final note of Netiquette,  please remember to use the subject line to
describe the message contents  and use capital  let ters  sparingly,   s ince they give
the reader a  sense of  emphasis  and are very often interpreted as shouting by the
r e a d e r. I  hope  th i s  i n f o r m a t i o n  has  been  of use .   I  can  be r e a c h e d  at
r b r i g gs@imsa.edu i f  you would l ike  fur ther  informat ion on this  subject .

Ran d

E
The “ e- Mai l ”  Room...

ASCD Network Policies

The Problem Log*

is published 3 times a year by
PBLNet, an ASCD Network A ff i l i a t e .
Publications of PBLNet do not neces-
sarily reflect A S C D policy and are not
o fficial publications of A S C D.

A d d ress inquiries to:

Network Facilitator, PBLNet
Linda Torp   l t o r p @ i m s a . e d u

E d i t o r, The Pr obl em Log
Richard Dods   r d o d s @ i m s a . e d u

Graphics Editor, The
Pr obl em Log

Sina Fritz   s i n a @ i m s a . e d u

C e n t e rf o rP roblem-Based Learning
1500 West Sullivan Road

Aurora, IL 6 0 5 0 6

Phone (630) 907-5956 or 5957
FAX (630) 907-5946
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650 NETWORKS
6 5 0 Network Pr o g r a m

ASCD suppor ts  author ized member - i n i t i a t -
ed networks.   Such support may include
f inancia l  ass is tance  or  o ther  means  of  sup-
port .   The ASCD Execut ive  Counci l
reserves the right to withdraw authoriza-
t ion  a t  any  t ime in  accordance  wi th  proce-
dures out l ined in ASCD policies .

6 5 1 Condit ions to  Form a Network
6 5 1 . 1 Proposals  to form a ne twork ,
rece ived  by  the  adver t i sed  dead l ine ,  a re
reviewed by staff and presented to the
Cons t i tuent  Rela t ions  Commit tee  for
r e v i e w.   Individuals  or  groups submitt ing
a  ne twork  proposa l  a re  not i f ied ,  in  wr i t -
ing ,  a s  to  the  sponsorsh ip  dec i s ion .   A l l
decisions for  acceptance or  reject ion of  a
proposal  wil l  be f inal .
6 5 1 . 2 To form a  ne twork ,  an  ind iv idua l
o r  g roup  mus t  p rov ide  ev idence  tha t  the
fol lowing condit ions have been met .

6 5 1 . 2 . 1 The purposes  and  goals  of  the
network are  consis tent  with A S C D ’s .
6 5 1 . 2 . 2 In  the  ne twork’s  in ten t ,  there
exists no res t r ic t ion on membership
that requires potential  network mem-
bers to join non-ASCD organizations to
become a member or enjoy the full
pr iv i leges  afforded by the network.
Membership must  be  open to  a l l .
6 5 1 . 2 . 3 The network  des ignates  an
indiv idua l  who is a current  A S C D
member who will  be the l ia ison to
ASCD and  s e rve  a s  t he  f ac i l i t a t o r  f o r
network members.
6 5 1 . 2 . 4 The ne twork  submi ts  a  l i s t  o f

at least 15 interested individuals,  at
least  half  of  whom are ASCD members,
who wish to  join  the network.

6 5 2 Conditions to Maintain Network Sponsorship
6 5 2 . 1 The network carr ies  out  i t s  ac t iv-
it ies consis tent  with the pol icies  and
objec t ives  of ASCD and the A S C D
C o n s t i t u t i o n .
6 5 2 . 2 The network submits an annual
repor t ,  accord ing  to  schedule ,  to  A S C D ,
demonst ra t ing  that  network funds are
managed in accordance with accepted
fiscal  policies,  including an annual  audit .
6 5 2 . 3 Network membership  must  be
open  to  a l l .   Po ten t ia l  ne twork  members
may not be required to join non-ASCD
o rganizat ions  in  order  to  become a  mem-
ber  o r  en joy  the  fu l l  p r iv i l eges  a f f o r d e d
by the network.
6 5 2 . 4 The network submits an annual
membership l is t  to  A S C D .
6 5 2 . 5 The network mainta ins  a  major i ty
of  ASCD members  among ne twork  mem-
b e r s .
6 5 2 . 6 The ne twork  encourages  the
act ive  par t ic ipa t ion  of  ne twork  members
in the governance of  the network.
6 5 2 . 7 The network publishes,  at least
once  each year ,  ASCD ne twork  po l ic ies
in i ts  publicat ions.
6 5 2 . 8 The network sends one copy of
each network  publ ica t ion  to the
Const i tuent  Relat ions of f i c e .

6 5 3 Nonsponsorship of  Networks
6 5 3 . 1 I f  a  previous ly  approved ne twork
is deemed to be nonfunctioning or no
longer  v i ab le ,  t he  ne twork  f ac i l i t a to r  i s

advised of  the act ions needed to continue
ASCD sponsorship.   Sat isfactory compli-
ance with the recommended actions is
required before the cont inued support
can be recommended.
6 5 3 . 2 If  a  network ceases to function,  is
d isbanded or  ASCD sponsorship  i s  wi th-
drawn, all remaining funds granted by
ASCD are returned to A S C D .
6 5 3 . 3 ASCD may wi thdraw sponsorship
from a  ne twork  tha t  fa i l s  to  car ry  out  i t s
ac t iv i t ies  cons is tent  wi th  ASCD pol ic ies
and the  ASCD Consti tut ion,  or fails to
meet one or more of the conditions to
maintain network sponsorship.

654 Network Fees
Networks may assess  service fees  as  a  con-
d i t ion  of  membersh ip  in  the  ne twork .   T h e
Consti tuent Relations Committee,  in con-
su l t a t ion  wi th  s t a f f ,  annua l ly  r ev iews  and
sets limits on service fees that networks
may charge  as  a  condi t ion  of  membersh ip .
Networks receive and process these fees
independently of  A S C D .

6 5 5 Network Publications
6 5 5 . 1 Network publications are not  of f i-
cial  publ ica t ions  of ASCD, but are
expected  to operate  in the sp i r i t  of
A S C D .
6 5 5 . 2 Editors of network publicat ions
are expec ted  to  inc lude  a  visible state-
ment that  their  publications do not neces-
sa r i ly  r e f l ec t  ASCD v iews  and  tha t  ne t -
work  ma te r i a l s  a re  no t  o f f i c i a l  pub l i ca -
t ions of A S C D .



ne of the most  dif f i c u l t
aspects of beginning prob-
lem-based  learn ing  is

deciding just  how deeply to  go  in to
the problem.   Frequent ly ,  we as
teachers /coaches  seem to  be  conten t
with the superficial  levels of prob-
lem-based learning.  Sometimes we
th ink  tha t  problem-based  learn ing  i s
real ly  about being
creative and brain-
s torming problems
and their  poss ible
solution.  In other
words, the creative
and or ig inal  solu-
t ion isn’t  necessari-
ly the best .
H o w e v e r, there are
a lot  of cr i t ica l
th inking  ski l l s  on
the part  of both
coach and learner
which are necessary to strip away
the  layers  of  a  problem so  i t  doesn’ t
just  s tay at  a  superficial  level  of  cre-
at ive brainstorming.   This is  what we
mean by s tr ipping away the layers  of
the onion.

As  learner  inves t iga tors  explore  any
problem,  their  knowledge  base
increases as they find new and dif-
ferent information about the prob-
lem.   This  is  def ini te ly  the case with
the World Wide Web (WWW).  Of
course, a learner could stop at any
layer  o f  the  problem and  of fe r  so lu-
t ions .   It i s  the  job of the coach to
push learners  to  keep s t r ipping away
the  layers  of the onion so that they
are not comfortable with just sim-
pl is t ic  problem statements .

In the problem presented  here ,
I l l inois  Mathemat ics  and Science
Academy (IMSA) s tudents  in our
senior  p rob lem-based  course
Science,  Society and the Future were
given an ar t ic le  about  “ lunch waste”
which appeared in  our  local  newspa-
p e r, The Aurora Beacon (Il l inois) .
The s tory  was  about  how s tudents  in
the nation’s lunchrooms were wast-

ing inordinate  amounts  of  food,  par-
t icular ly  cooked vegetables .   We
could have res ted a t  th is  level  of  the
problem and identified the problem
as  be ing  something  to  do  wi th  lunch
waste and what to do about  it.
Indeed, we did spend time on this
angle ,  but  then some s tudents  decid-
ed to call the Beacon to find out

more informat ion about the lunch
waste  s tudy mentioned in the news-
p a p e r.  In effect ,  the newspaper
informed the c lass  that  it  had
received a  dispatch f rom the Scr ipps
Howard news service.   When con-
tacted,  Scr ipps Howard told s tudents
tha t  they  had  rece ived  a  repor t  f rom
the General  Account ing  Of f i c e
(GAO) about  “ lunch waste”  and
Scripps Howard wrote a story for
dissemination to newspapers which
subscribed to i ts  service.

Two things happened at  this  juncture
of the problem:  1) some students
were  ab l e  t o  r each  the  GAO v ia  t he
Internet and found the lunch waste
survey;  and 2) other students were
able to contact ,  a lso via the Internet ,
the House Committee on Educational
and Economic  Oppor tuni t ies  chai red
by Rep.  Goodling (R,  Penn.)

The first g roup  of  s tuden ts  read  the
GAO survey and found it to be
methodological ly flawed in the way
it posed ques t ions  to lunchroom
managers and the way it actually
pol led  the  managers .   This  was  ser i -
ous  enough,  but  the  second group of

s tudents  found their  way to Rep.
G o o d l i n g ’s home page on the inter-
net and were presented  with his
pol i t ica l  phi losophy which indicated
that there was too much waste in
government .   I t  appeared  tha t  i t  was
the Representat ive’s  own phi losophy
which commiss ioned  the GAO to
produce a methodological ly flawed

survey which
went to Scr ipps
Howard which
went  to the
Aurora Beacon.

The “real” prob-
lem turned out  to
have little to do
with wasted veg-
etables or “plate
waste” and more
to do with one
c o n g r e s s m a n ’ s
own pol i t ica l

p h i l o s o p h y.

Stripping the onion takes rigorous
coaching  and heal thy skept ic i sm
from the coach.   It a l so  takes  some
patient watching as student’s strug-
gle with a problem and some prod-
ding ,  poking ,  and  ques t ioning  to  ge t
the problem deep enough.

O

Stripping Away Layers of the Onion or Tracking a Problem
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Original Aurora Beacon Article on “plate waste”

Beacon got data from Scripps Howard service

Scripps Howard distilled data from General Accounting
Office(GAO) survey

GAO charged with responsibility for doing survey by House Committee
on Educational and Economic Opportunites (HCEEO)

HCEEO driven by political philosophy of Chairman Goodling

????

Stripping away the layers of the onion

Bernard C. Hollister
Product Developer, CPBL

bernie@imsa.edu
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roblem-Based  Learning
(PBL) is an unfor tunate
t i t l e  tha t  does  no t  descr ibe

many of the important characteris-
tics of a specific,  carefully struc-
tured educational  method that has
evolved over 25 years of research
and development (first  in medical
education and then far more broad-
l y ) . 1 The t i t le  does not  dist inguish i t
from many other  methods  also
referred to  as  PBL.   I t  i s  designed to
address a number of important edu-
cat ional  object ives:  
• The acquisi t ion of an integrated

knowledge base from iso la ted
discipl ines  that  are  s t ructured for
better recall and application to
real  world problems;  

• The  development  of  e f fec t ive  and
e ff ic ient  problem-solving or  cr i t -
ical- thinking ski l ls ;  

• The deve lopment  of ef f e c t i v e
self-directed learning ski l ls  and;

• The development  of co l labora-
t ive-learning ski l ls .   

In addit ion,  the method creates an
internal motivation to learn and an
enjoyment for learning.  PBL h a s
become an increasingly popular  term
in education and its non-specif ici ty
a l lows  i t  t o  be  u sed  a s  a  l abe l  fo r  a
var ie ty  of educat ional  approaches
where  a  problem of  any  type  i s  used
a t  some poin t  in  a  teaching/ learn ing
sequence;  often in the context  of
many other  impor tant  educat ional
variables.  A taxonomy was created a
number  of  years  ago in  an at tempt  to
c lass i fy  these  var ious  approaches  to
clar i fy  communica t ion  about  PBL
and to suggest the abil i ty of each
c lass i f ica t ion  to address  the f irst
three of the four  educat ional  objec-
t ives l is ted above. 2  In this taxonomy
the spec i f ic  PBL method that
addresses  all  four objec t ives  was
given the still  inadequate name of
"rei terat ive PBL."  The taxonomy
does not begin to cover the even
wider variet ies of  educational  adven-

tures  now cal led PBL.   This  ser ious-
ly impedes  communica t ion  and
unders tanding  when teachers  ta lk  or
read about PBL and fail to realize
tha t  they  a re  o f ten  ta lk ing  about ,  o r
reading about ,  to ta l ly  dif f e r e n t
methods that address different edu-
cat ional  objec t ives  to dif f e r i n g
degrees .   The intent  of  th is  ar t ic le  is
to delineate the character is t ics  of
this  specif ic  method to dis t inguish i t
f rom other  PBL approaches .   I f  this
P B L method is  to  be  fu l ly  labeled in
a way that will dist inguish it from
others it could be called "student-
centered ,  p rob lem-based ,  problem
solving,  se l f -d i rec ted ,  re i te ra t ive ,
col laborat ive ,  se l f - ref lect ing,  self-
moni tor ing ,  authent ic  learn ing ."
This is an impossible title, but it
serves  to in t roduce  each of the
impor tant  charac te r i s t ics  of the
method as  fol lows.

S T U D E N T- C E N T E R E D
P B L students  are  encouraged to
take responsibi l i ty  for  their  own
l e a r n i n g . The teacher  i s  not  in  the
center  de termining  what is to be
learned and the sequence and depth
of  learning.   Instead the teacher  pro-
vides the scaffold and boundaries for
student learning through the selec-
t ion  and des ign  of  the  problems tha t
make up the curriculum.  The teacher
does not d ispense  informat ion  or
correc t  the  s tudents  i f  they  are  r ight
or  wrong in  the i r  th inking .   Ins tead ,
the teacher functions as a guide or
facil i tator of student learning com-
munica t ing  with s tudents  at the
metacognitive level with questions
that  cha l lenge  their  th inking  and
shape  the i r  se l f -d i rec ted  learn ing  so
that they will acquire appropriate
informat ion  and  ideas  on  the i r  own.
This role for the teacher is usually
referred to as  faci l i tator ,  educational
coach or tutor.   As stated by one
high school teacher "the teacher is
no longer  the  sage  on the  s tage ,  but ,
ins tead,  the  guide at  the  s ide."

P R O B L E M - B A S E D
The problems used are "il l -
structured" problems like those
that  occur in the real  world out -
s ide  of  the  c lassroom.   They pre-
sent  just  enough information to st im-
ulate the  generat ion of a number  of
possible  hypotheses  in the students '
minds.   These can be hypotheses
concerning problem cause or solu-
tion ( inductive,  horizontal  reason-
ing) .   The  problems do  not  have  one
known r ight  answer  nor are they
about abstract issues (what can we
do about the starvation in A f r i c a ? ) .
They  are  des igned  to  encourage  s tu-
dents  to  take  responsib i l i ty  for  the i r
solution.   Problems are designed to
allow s tudents  to inquire as they
at tempt  to choose the correc t
hypothes i s  from those genera ted
(deduct ive,  ver t ical  reasoning) .

PROBLEM SOLV I N G
As can be seen from the previous
paragraph,  the  problems are  not  jus t
used as a st imulus for self-directed

s t u d y, but also as a stimulus to
develop effective and ef f i c i e n t
reasoning skil ls .  Guiding students
at the metacogni t ive  level  ("what
could be going on in this problem,
what ideas do you have?" "What
informat ion  do we need to best
dec ide  wha t  i s  go ing  on?"  e t c . ) ,  t he
teacher ini t ial ly models  the problem-
so lv ing  process  and  then  fades  back
when the  s tudents  begin  ques t ioning
each other and themselves in their
thinking.   In  many PBL methods,  the
problems  a re  used  on ly  as  s ignpos t s
that indicate to students what they
should learn and not as stimuli for
the development of problem-solving
ski l l s .   This  is  an explanation for  a
conundrum often noted with PBL
curr icula  tha t  s tudents  are  not  found
to have increased problem-solving
ski l ls  over those in convent ional
curr icula — problem solving was not
addressed as  a  ski l l .

P
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S E L F - D I R E C T E D
As a  coro l la ry  to  be ing  s tudent -cen-

tered,  the students are able to
de termine  on their  own what
they need to learn based on their
work with the problem.   T h e
teacher  in the fac i l i t a tory  role
guides them in this responsibili ty.
The  s tudents  a l so  have  to  dec ide  the
sources  of  informat ion  they  wi l l  use
to get the needed informat ion
(exper ts  in the community ,  other
teachers ,  books in the l ibrary,  onl ine
computer  resources ,  f ie ld  t r ips ,
etc .) .   They also have to evaluate the
usefulness  of  thei r  resources  and the
accuracy of the informat ion
obta ined .   The  in ten t  i s  fo r  s tudents
to develop life-time skills in self-
directed learning almost  as  a  ref lex.

R E I T E R AT I V E
After the students have carried out
se l f -d i rec ted  learn ing  to  acqui re  the
knowledge they feel is needed to
better  understand and solve the prob-

lem, they return and re-enter the
problem from the top applying
their  new learning to  i t s  resolu -
tion.  In doing this they crit ique
their prior hypotheses,  understand-
ing and reasoning.   The term "rei ter-
a t ive"  is used to contras t  this
approach with  what  happens in  other
P B L methods where  s tudents  present
what they have learned  to each other
instead of applying it back to the
problem.   Reci ta l s  of what  was
learned are, in essence, small lec-
tures .   When learning is  not  ac t ively
applied to the problem to gain new
understanding,  much of  the  potent ia l
power of  PBL to s t ructure  and inte-
gra te  knowledge  a round problems i s
l o s t .

C O L L A B O R AT I V E

During the  PBL process  i t se l f , s t u -
dents collaborate as they prob -
lem solve and identify learning
i s s u e s .   Student- ini t ia ted col labora-

t ion occurs  dur ing se l f -d i rec ted
s tudy  when  s tuden t s  fo rm groups  o f
var ious  s izes  spontaneous ly  to
research the learning issues identi-
f i ed  in  the i r  p rob lem work .   Th i s  i s
often the most excit ing part of the
P B L process for  the students.   In tra-
di t ional  learn ing ,  co l labora t ion
among s tudents  is of ten seen as
cheat ing,  but  in  PBL it  i s  seen as  an
important  ski l l  s tudents  wil l  need al l
their lives in whatever career they
p u r s u e .

S E L F - R E F L E C T I N G
When the students have completed

their work with the problem t h e y
ref lec t  on what has been
l e a r n e d , compar ing the problem
with prior problems, reflecting on
how the problem might  prepare  them
for future problems,  abstract ing con-
cepts or principles,  and drawing up
concept maps to show the relation-
sh ip  of  e lements  in  the  p rob lem and
possible cause and effect relation-
ships .   This  step encourages  the
transfer of knowledge and skills to
other problems and cognit ive flexi-
bi l i ty  in  working with problems.

S E L F - M O N I TO R I N G
Another  impor tan t  l i fe  sk i l l  fo r  s tu -

den ts  i s  the  abili ty to assess their
own progress and performance
and to combine this  information with
that  given by peers  and other  assess-
ments  to  take personal  responsibi l i ty
to correct  perceived deficiencies.   A t
the end of every problem, students
are  asked to  assess  their  own perfor-
mance  and  to  a l so  provide  cons t ruc-
tive peer assessment to their col-
leagues .   This becomes a formal
assessment  a t  the  end of  a  curr icular
unit  and a major  part  of  total  s tudent
a s s e s s m e n t .

A U T H E N T I C
As implied in the term "authentic,"

all the learning behaviors
required  of  the  s tudents  in  PBL
are those needed and valued in

the real  world outside of  the class-
room (taking on a problem as an
unknown,  problem solving,  ident i fy-
ing what new knowledge and skills
are  required,  f inding the information
and applying i t  back to the problem).

W H AT'S IN A N A M E
It is unfortunate that there is not a
more convenient,  yet accurate term
for this  powerful  and effective PBL
process that has evolved over the
years.   It has been in place for a
number of years as an alternative
curr icu lum at Southern  I l l inois
University School of Medicine and
evolving data have shown its ef f e c-
t i v e n e s s . 3 Perhaps  a  r eader  can  sug-
ges t  a  l e s s  awkward  t e rm than  " s tu -
dent-centered,  problem-based,  prob-
lem solving, self-directed,  reitera-
t ive,  col laborat ive ,  se l f - ref lec t ing,
self-monitoring,  authentic learning"
or  an  acronym more  memorable  and
pronounceable than "SCPBPSSDRC-
S R S M A L . "

R e f e r e n c e s
1 Barrows,  H. S. (1996) .  Problem-Based

Learning in Medicine and Beyond:   A B r i e f
O v e r v i e w.  I n  L Wilkerson  & W G i j s e l a e r s
(Eds) ,  Bringing Problem-Based Learning to
Higher Education:  Theory and Practice
(pp.  3-12).  San Francisco:  Jossey Bass
P u b l i s h e r s .

2  Bar rows ,  H.  S .  (1986) .  A taxonomy of  prob-
lem-based learning methods .   Medical
Educat ion  20,  481-486.

3 Dis t lehors t ,  L. D. ,  & Robbs,  R. (1996,
December ) .  Compar i sons  o f  S tuden t s  in  a
Problem-Based Learning  Curr iculum and a
Standard Curriculum:  Three Years of Data.
Paper  presented  at the 3rd Educat ion
Innovat ion  in Economics  & Business
(EDINEB) Conference,  Orlando,  Flor ida.

Howard S.  Barrows,  M.D.

SIU School of  Medicine

h b a r ro w s @ s i u m e d . e d u

Al l  PBLNet member s ar e
i nvi ted to submi t  ar t i cl es of
i nter est  to PBL pr act i t i oner s.

For  mor e i nf or mat i on cal l :
( 6 3 0 )  9 0 7 - 5 9 5 6  or  5 9 5 7
or e- mai l  l t or p@i msa.edu
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Problem-Based Learning in Secondary
Te acher  Education

an we expect  beginning
teachers  to use problem-
based learning with their

students?  Fresh out of universi ty
training, beginning teachers tend to
imita te  the kind of ins t ruc t ion
they’ve  rece ived .   Old  lec tu re  no tes
and college texts and examples too
often become the inappropr ia te
basics  for  new teachers .

At  Nor thern  Ar izona  Univers i ty ,  the
In tegra ted  Secondary  Te a c h e r
Educat ion Program (I-STEP) ut i l izes
problem-based learning (PBL) with
future educators.   We believe stu-
dents will learn the content of pro-
fess ional  educat ion  (e .g . ,  what  i s  an
Indiv idua l ized  Educat ion Plan
[IEP]?)   as well  through PBL a s
through tradit ional  instruction,  but
they will learn the disposit ions of
good professional  problem solvers
better in a PBL environment.   We
also believe that by having future
teachers experience PBL, they are
more likely to  incorpora te  the  tech-
nique into their  own instruct ion.

The I-STEP course brings together
five t rad i t iona l ly
separa te  courses
(cur r icu lum,  con-
tent -area  reading ,
educational psycholo-
g y, teaching methods,
and assessment) into
one integrated experi-
ence.  We have adopt-
ed the “post-hole”
approach described
by Stepien and
Gallagher (1993) for
our course.  During
the 1996 fa l l  semes-
t e r,  I -STEP s t u d e n t s
encountered  three
pos t -hole  problems
(Figure 1).

Five habits of mind s t ructure  the  I-
S T E P exper ience .   S tudents  l ea rn  to
consider the learners,  the curricu-
lum, the context,  teaching methods
and assessment  in  a l l  dec is ions  they
make as teachers .   The post-hole
problems provide  an  exce l len t  vehi -
cle for integrating these habits of
mind.  For example,  the second prob-
lem (An IEP for  Andy)  presents  s tu-
dents with documents related to a
learning disabled student and asks
them to recommend a course  of
action.  The students must inquire
into general and specif ic  contextual
issues (what is the Educat ion for
Handicapped Chi ldren Act?  what  are
language conditions on the reserva-
t ion?),  learner issues (what is  A n d y ’s
prior  knowledge?) ,  assessment
issues (how did the “learning dis-
abled” label  appear?) ,  curr iculum
issues  (what  i s  appropr ia te  for  A n d y
to  be  s tudying?)  and  methods  i ssues
(how can A n d y ’s  teachers  reach  th is
kid?).  Each of the post-hole prob-
lems has  th is  in terd isc ip l inary  char-
a c t e r.  In addition, each post-hole
problem is designed to enhance the

prob lem-so lv ing  ski l l s  of these
future  teachers  in the context  of
real- l i fe  problems similar to what
they might  face in  the f ie ld .

Students  solve the problems in
groups.   Fol lowing the  problem,  s tu-
dents indicate that issues need fur-
ther  c la r i f i ca t ion  through more
inquiry or  direct  instruct ion.

What  a re  our  observa t ions  a f te r  one
semester?  The technique has worked
surpr i s ingly  well .   S tudents  have
experienced some of the anxieties
predic ted  in Woods (1994) ,  who
indica tes  tha t  moving PBL from tra-
dit ional learning approaches entails
a sort of grieving process,  and for
more  than a  few s tudents ,  the  uncer-
tainties of PBL induced a sense of
loss .   However ,  in  the  end ,  s tuden ts
indicated the  approach was powerful
for them as learners and promising
for  them as  teachers .   When s tudents
were asked to identify the most  valu-
able aspect of their teacher educa-
t ion program, the third most  common
response  (af ter  f ie ld  work and
instruct ional  models)  was PBL.

C

Figure 1:   I -STEP Post-hole problems,  Fal l  Semester ,  1996.

P roblem T i t l e S u m m a ry P ro d u c t

A community with changing demograph-

ics  s t ruggles  over  whether  to  adopt  an

Afrocentr ic  curr iculum.

An A f ro c e n t r i c

C u rr i c u l u m ?

Oral :   group presentat ion of  a  recom-

mendat ion to  the school  board.  

Wri t ten:   individual  or  group account  of

the process  and recommendations.

Documents  f rom a school  psychologis t ,

parent ,  and teachers  suggest  confl ic t ing

ways of  addressing A n d y ’s  current  fa i l -

ure  in  school .

An IEP for A n d y ? Oral :   interdiscipl inary group (roles

played)  recommends a  program for

A n d y ’s success.

Wri t ten:   a  role-based response to  the

p l a n .

Change this  grade! A disqual i f ied athlete  appeals  a  fa i l ing

grade assigned by a  teacher ,  whose

grades are  determined pr imari ly  by an

“intel l igences” portfol io.

Oral:  simulated faculty discussion address-
ing the issues of pedagogy and assessment
represented in the case.
Written:  individual committee members
indicate how they would rule on the appeal,
w h y, and what changes they recommend.
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We need your  i nput !
How  ar e w e doi ng?
Wr i t e t o us at :
pbl - i nf o@i msa.edu

Connecting “To d a y ”
with PBL and Scientific Literacy

urrent  events and editorials
in the morning newspaper
o ffer  readers  an  oppor tuni-

ty  to  engage  in  the  use  of  the  sc ien-
t i f ic  l i te racy habi ts  of mind and
problem based learning strategies.
A careful analysis  of any current
event  or issue involves  def in i te
stakeholders,  requires the reader to
ident i fy  the  problem(s)  and consider
the validity of information present-
ed.  An effective analysis leads to
the  fur ther  need  to  expand  a  knowl-
edge base on the issue (Know and
Need  to  Know (KNK))  and  provides
the establishment of a cri teria that
can best  suggest  a  possible  solut ion.

Scientif ic l i teracy requires teachers
and s tudents  to  acquire  the  habi ts  of
mind necessary to grasp the com-
plexity of today’s and tomorrow’s
ever changing world.  The ski l l s  of
c r i t i ca l  and  c rea t ive  th ink ing ,  p rob-
lem finding, and solving as well as
ra t ional  and e thical  decis ion making
are needed by all no matter what
the i r  backgrounds  or  fu ture  pursui t s
(AAAS, 1993).   Scientif ic l i teracy
habi ts  of  mind encourage:
• a capacity to question, comprehend,

interpret  and make inferences;
• an abi l i ty  to  communicate  mathemat-

ical ly  and scient i f ical ly;
• an  awareness ,  tha t  the  na ture  of  sc i -

ence and mathemat ics  is ongoing,
evolving, refined through investiga-
t i o n ;

• an appreciat ion of the interdepen-
dence and inter relatedness of sci-
ence,  mathematics ,  and technology;

• an understanding of the strengths and
limitat ions of science,  mathematics,
and technology in our complex
w o r l d .

A careful  considerat ion of  the habi ts
of  mind indicate  their  t ransferabi l i ty
across the curr iculum (social  sci-
ence,  language ar ts ,  humani t ies)  and
are  not  per t inent  jus t  to  sc ience  and
m a t h e m a t i c s .
P B L has been described as a  s trategy
that confronts students with an ill-

s t ruc tured ,  rea l -wor ld  problem;  i t  i s
messy and unclear, with more than
one pathway to good so lu t ions .
Problem-based  learning enables
learners  to  a t ta in  these outcomes.   A
combination of the habits of mind
and problem based learning strate-
gies such as KNK lis ts ,  generate
solu t ions ,  and es tab l i shment  of
problem statements to better estab-
l ish  the  cr i ter ia  for  the  best  solut ion
make a natural  and complete connec-
t ion in cri t ical ly analyzing an identi-
f ied current  event  or  issue.

Teachers  involved in the 1997
I l l inois  Problem-Based  Learning
Network (IPBLN) which focuses on
the scient i f ic  l i teracy habi ts  of  mind
and PBL as one way to encourage
their use, have found the scanning
and cr i t ical  analysis  of  news ar t ic les
and editorials  to be an important
tool  in the implementa t ion  and
unders tanding of  habi t s  of  mind and
the development of potential  PBL
uni ts .   The exercise  provided oppor-
tunities to question inferences and
ramifications of decisions and dia-
logue with co l leagues  to benef i t
growth and  planning for  individuals
part ic ipat ing in  the program.  

Exerc ises  such  as  these  open oppor-
tuni t ies  for  s tudents  to  take a  role  as
a stakeholder in a problem.  Students
learn in an authentic context,  and the
knowledge they gain comes about
because  they  have  a  need  to  know i t
in the problem situation.   T h r o u g h
this  engaged learning exper ience
teachers and students  can view a
P B L experience as one vehicle for
achieving outcomes directly related
to scient i f ic  l i teracy habi ts  of  mind.
R e f e r e n c e s

Amer ican  Assoc ia t ion  for  the  Advancement  of

Science (1993). Benchmarks for Science

L i t e r a c y.   project  2001.  New York:  Oxford

Universi ty Press.  
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Students interviewed confidential ly
about  their  PBL exper ience were
overwhelmingly posi t ive.

“It  i s  rea l ly  di f f erent  to  think l ike  a
t eacher  ra ther  than  s tudent .   These
e x e rcises gave me the chance to do
this  without possibly messing some -
thing up for the student in the actu -
al  classr o o m . ”

“By doing PBL, it has changed my
way of problem solving. . . I  learned
to stay open minded. . . .”

“I would probably use PBL in my
c l a s s room...I  have learned. . .how to
ask quest ions  to get s tudents  to
think o f  ideas  that  need to  be  inves -
t igated rather than to give them
step-by-step instruct ions as  to  what
to search for . ”

Our research into PBL and teacher
education continues.

R e f e r e n c e s

Stepien,  W.,  & Gal lagher ,  S .  (1993) .  Problem-

B a s e d  l e a r n i n g :   A s  a u t h e n t i c  a s  i t  gets.

Educat ional  Leadership,  50 (7) ,  25-28.

Woods,  D. R.  (1994).   Problem-based learning:

How to gain the most  from

P B L . Waterdown,  Ontar io :   Donald R.

Wo o d s .

Daniel Kain, Ph.D.
R. A. Mitchell

Northern Arizona University
d a n i e l . k a i n @ n a u . e d u

Secondary Education,
continued

Gary Ketterling, Ph.D.
IPBLN Coordinator

gary@imsa.edu
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Co n s i s t e n t  w i t h
o u r  g o a l  o f  p r o -
m o t i n g  d i a l o g u e
a m o n g  PBL  p r a c -
t i t i o n e r s ,  w e
i n v i t e  l e t t e r s
a d d r e s s i n g  a n y
a n d  a l l  PBL
i s s u e s  i n c l u d i n g
t h o s e  p u t  f o r t h
i n  t h i s  i s s u e .
P l e a s e  s e n d
y o u r  l e t t e r s  t o :

Richard Dods, Editor
The Pr obl em Log

Illinois Mathematics and Science Academy
Center for Problem-Based Learning

1500 West Sullivan Road
Aurora, IL 60506

rdods@imsa.edu

1997 Annual PBLNet Forum

1997 PBL Net Forum Panel  members ( l  to  r)  Linda Torp,  PBL Net Faci l i ta tor ;

Paul  Hennessy,  teacher  and Austral ian Research Fel low; J im Bott i ,  NASA C l a s s r o o m
of the Future;  El len Ljung,  teacher ,  Glenbard West  High School ,  IL;  Gary Ket ter l ing,
I l l inois  Problem-Based Learning Network Coordinator ;  Linda Lucas,  teacher ,  Short
Pump Middle School,  VA


