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Abstrac t 

This study analyzed how a working group used an analogy of 
•'educatio n a s a  pathway "  a s a  too l  fo r  conceptua l 
understandin g an d teamwork .  Th e team' s definitio n o f  th e 
analogica l  structur e remaine d consisten t  ove r  th e cours e o f 
tea m work ,  bu t  the y applie d th e analog y t o differen t  targets . 
Ambiguitie s i n th e analog y contribute d t o it s  limite d 
applicatio n a s a  too l  i n detaile d analysis .  Implication s ar e 
note d wit h respec t  t o ho w analogie s ar e evaluate d i n tea m 
work ,  ho w th e natur e o f  a  metapho r  influence s it s 
applicabilit y  i n analytica l  work ,  an d ho w grou p proces s ma y 
affec t  analog y us e i n tea m work . 

Introduction 

Thi s stud y explore d ho w analogica l  reasonin g wa s use d b y 
an interdisciplinar y workin g grou p t o understan d a  comple x 
phenomeno n an d desig n a n analysis .  Analogica l  reasonin g i s 
th e proces s throug h whic h learner s us e knowledg e o f  on e 
domai n t o addres s a  simila r  proble m i n a  ne w domain .  Th e 
detail s o f  particula r  step s hav e bee n outline d i n severa l 
differen t  model s (e.g. ,  Centner ,  1983 ;  Holyoa k &  Thagard , 
1989) ,  bu t  th e broa d patter n o f  applyin g analogie s involve s 
th e followin g steps :  identifyin g a n appropriat e analogy , 
mappin g component s o f  th e sourc e domai n t o th e targe t 
domain ,  an d evaluatin g th e mapping .  Throug h thi s process , 
informatio n abou t  relationship s i n th e sourc e domai n i s 
applie d t o relationship s i n th e targe t  domain ,  allowin g fo r 
new insigh t  an d understandin g abou t  th e target . 

Researc h ha s show n tha t  analogie s ca n enhanc e man y 
area s o f  discours e an d proble m solving ,  includin g 
explanatio n (Centner ,  1983) ,  theor y formatio n (Nersessian , 
1992) ,  probabilit y  reasonin g (Ross ,  1984) ,  argumentatio n 
(Schon ,  1979) ,  scientifi c  insigh t  (Langle y &  Jones ,  1988) , 
and proble m solvin g i n academi c domain s (Chi ,  e t  al. , 
1989) .  Studie s i n busines s an d socia l  scienc e (e.g. ,  Schon , 
1979 )  indicat e tha t  th e selectio n an d us e o f  a n analog y ca n 
hav e a  stron g effec t  o n people' s understandin g o f  a  problem . 
Analogie s affec t  cognitiv e processe s b y constrainin g th e 
thinkin g tha t  occurs .  I f  a n individua l  o r  grou p accept s th e 
validit y o f  a n analogy ,  th e object s an d relationship s i n tha t 
analog y ar e activ e i n participants '  memories .  Fo r  instance , 
viewin g colleg e educatio n a s a  pathwa y migh t  impl y tha t  th e 
educationa l  proces s ha s a  startin g point ,  a n endin g point ,  an d 
a direction .  Peopl e usin g th e metapho r  migh t  no t  explicat e 
thes e implications ,  ye t  th e implication s nevertheles s migh t 

shap e thei r  view s o f  colleg e education .  Th e analog y als o 
may influenc e people' s choic e o f  proble m solutions .  Fro m a 
proble m solvin g perspective ,  th e mos t  helpfu l  analogie s 
highligh t  element s o f  th e issu e tha t  ar e salien t  fo r  solvin g th e 
problem .  Scho n (1979 )  calle d metaphor s tha t  facilitat e 
proble m solutio n "generative "  becaus e the y provid e a  ne w 
perspectiv e o r  solutio n t o a  problem .  Th e utilit y o f  a n 
analog y ma y depen d o n th e it s  structure ,  wit h highl y 
systemati c explanator y analogie s (o r  scientifi c  analogies ) 
bein g usefu l  i n scientifi c  mode l  buildin g an d expressiv e 
analogie s (metaphors )  bein g mor e successfu l  a t  promptin g 
ric h description s o r  ide a generatio n (Centner ,  1982) . 

Thi s stud y analyze d ho w on e natura l  workin g grou p use d 
an analog y betwee n educatio n an d a  pathwa y a s a  basi s fo r 
buildin g a n analytica l  model .  First ,  w e identifie d ho w th e 
tea m define d an d applie d thi s potentiall y  ambiguou s 
metaphor .  Lik e man y c o m m o n analogie s (e.g. ,  a n 
electricity/wate r  analogy .  Centne r  &  Centner ,  1983) ,  bot h 
th e targe t  an d sourc e domain s wer e familia r  t o participants . 
I n addition ,  jus t  a s instructiona l  analogie s ar e provide d t o 
student s b y a  teache r  o r  textbook ,  th e pathwa y analog y wa s 
supplie d t o th e tea m b y th e tea m leade r  prio r  t o th e 
beginnin g o f  tea m work .  A s such ,  selectio n o f  th e analog y 
(th e firs t  ste p i n analogica l  reasoning )  wa s no t  a n issu e fo r 
th e team .  However ,  unlik e typica l  instructiona l  analogie s th e 
pathwa y analogy' s detaile d structur e wa s no t  explicitl y 
presente d t o participants ,  s o tea m member s neede d t o 
generat e an d explai n th e structur e o n thei r  ow n i n orde r  fo r  i t 
t o b e use d i n th e tea m work .  Ou r  goa l  wa s t o identif y th e 
characteristic s o f  th e analog y tha t  facilitate d o r  hindere d th e 
team' s analogica l  reasoning . 

Subject and Methods 

Subject of Study 

The subjec t  o f  stud y wa s a n interdisciplinar y workin g grou p 
(Tea m A )  withi n a n institutio n tha t  ha d a n overal l  missio n o f 
developin g strategie s t o improv e educatio n i n science ,  math , 
engineering ,  an d technolog y ( S M E T )  a t  a  nationa l  level .  A s 
par t  o f  it s task .  Tea m A  intende d t o investigat e question s 
abou t  colleg e S M E T educatio n b y drawin g a n analog y 
betwee n colleg e educatio n an d a  pathway .  Th e goal s fo r  th e 
pathwa y projec t  include d (1 )  characterizin g an d comparin g 
studen t  pathway s i n selecte d S M E T an d non -SME T majors, 
(2 )  identifyin g th e impac t  tha t  reforme d course s ha d o n 
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students '  paths ,  an d (3 )  developin g a  mode l  tha t  coul d b e 

use d t o analyz e pathway s i n othe r  situations . 
At  th e tim e observatio n began ,  th e tea m comprise d 6 

members ( 3 professor s o f  variou s level s an d disciplines ,  2 
graduat e students ,  an d 1  academi c staft") .  B y th e en d o f  th e 
one-yea r  observatio n period ,  on e graduat e studen t  an d th e 
staf f  m e m b e r  ha d lef t  th e group ,  an d a  ne w graduat e studen t 
had joine d th e team .  Eac h tea m m e m b er  misse d a t  leas t  on e 
meeting . 

Data Collection and Analysis 

Th e dat a se t  analyze d her e include d videotape ,  audiotape , 
and observers '  note s fro m 2 1 meeting s an d 1 6 interview s 
tha t  spanne d a  one-yea r  period .  Observation s bega n shortl y 
afte r  T e a m A  bega n it s wor k an d ende d wit h interview s 
conducte d afte r  th e las t  meetin g o f  th e team .  I n th e firs t 
phas e o f  wor k (Meeting s 1-10) ,  T e a m A' s primar y pathway -
relate d tas k wa s t o begi n a n analysi s o f  studen t  cours e 
transcrip t  data .  Thes e meeting s include d discussion s o f  th e 
team' s approac h t o pathwa y analysi s an d review s o f  initia l 
dat a analyses .  Th e en d o f  thi s phas e wa s signifie d b y a  laps e 
i n tea m meeting s an d a  shif t  o f  focu s awa y fro m th e cours e 
transcrip t  analysis .  Durin g th e secon d phas e o f  researc h 
(Meeting s 11-21 )  conversation s focuse d o n theoretica l  issue s 
wit h littl e grou p discussio n o f  th e specifi c  transcrip t 
analysis .  Th e transcrip t  analysi s wa s eventuall y 
discontinued ,  an d a t  th e en d o f  th e perio d o f  observatio n th e 
grou p stoppe d meetin g a s a  team .  Individua l  interview s wer e 
conducte d periodicall y throughou t  thi s tim e period . 

Th e qualitativ e analysi s tha t  follow s i s th e produc t  o f  a n 
extensiv e inductiv e identificatio n o f  idea s an d pattern s 
eviden t  i n conversationa l  an d intervie w data .  First ,  relevan t 
meetin g segment s (involvin g a  referenc e t o a  pathwa y 
metapho r  o r  relate d task )  wer e targete d fo r  detaile d analysi s 
as describe d i n Ch i  (1997) .  A n "ope n coding "  (se e Straus s & 
Corbin ,  1990 )  wa s don e o n th e reduce d protocol s t o identif y 
salien t  dat a categories .  Th e resultin g emergen t  codin g 
categorie s include d analog y component s an d characteristics , 
targets ,  evaluations ,  an d applications . 

Deflnitions of the Pathways Analogy 

Our  inductiv e analysi s reveale d tha t  whil e th e basi c structur e 

of  th e analog y di d no t  shif t  significantl y ove r  th e cours e o f 

tea m meetings ,  th e targe t  o f  th e analog y applicatio n 
changed . 

Analogy Definition 

Analogy source. Participants' explicit definitions of a 
pathwa y describe d a  basi c pictur e o f  a  pathwa y a s 

comprisin g movemen t  betwee n tw o points .  Fo r  example , 
Protoco l  1  present s excerpt s o f  thre e participants ' 
description s o f  pathways . 

Protoco l  1 
"th e rout e tha t  student s tak e fro m startin g colleg e t o 
when the y ge t  thei r  major " 
"wher e the y star t  an d wher e the y end " 

" a wa y t o ge t  fro m her e t o there ,  .. .  th e sequenc e o f 
course s tha t  ar e taken. " 

Thi s generi c vie w represente d a  pat h a s a  serie s o f  point s 
alon g a  singl e direction .  I n thi s definition ,  a  pathwa y (th e 
sourc e domain )  ha d thre e majo r  components :  starting/entr y 
point ,  gateway s o r  milestones ,  an d en d point .  I n addition , 
differen t  type s o f  pathway s wer e characterize d i n differen t 
ways .  Fo r  example ,  al l  path s wer e presume d t o hav e a 
genera l  direction ,  bu t  th e degre e o f  flexibilit y  o r  rigidit y o f 
th e pat h varied ,  wit h "tru e paths "  bein g rigi d i n natur e whil e 
othe r  type s o f  path s wer e mor e flexible .  Figur e 1  illustrate s 
conceptua l  representation s o f  "tru e paths "  versu s othe r  type s 
of  paths . 

As show n i n Figur e 1 ,  "true "  path s requir e a  sequentia l 
progressio n alon g a  singl e route .  Thi s vie w o f  a  pathwa y 
corresponde d t o th e stereotypica l  vie w o f  som e S M E T 
discipline s (e.g. ,  engineering )  a s strict ,  "unforgiving " 
pipelines .  Other ,  mor e flexible ,  path s hav e multipl e startin g 
points ,  a  chanc e fo r  re-entry ,  an d optiona l  gateway s tha t  ar e 
not  sequentiall y  organized .  S o m e major s (e.g. ,  biology ) 
migh t  allo w student s t o follo w thi s typ e o f  les s sequentia l 
pat h throug h school . 

Analogy target domain. Conversations included references 
t o tw o targe t  domains :  a  targe t  relate d t o studen t  cours e 
work ,  an d a  targe t  relate d t o non-course-reiate d events .  A 

Limite d Exampleoi ,  (Rando m 
Exampl e o t  ̂ 

Othe r  Path s K £ ^ "̂"•"" ' 

ExamMtor 
Tru e Path s 

oundles s 
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Pan M P' i 
Pipelin e Pan ) i 

„  .  .Lead s 10 ^ / •  ̂  ,  X  Lead s u 
S tar t ing)——-^ f  Ga teway s ) — — ^ WK Exit s '̂ ' ^  • (  Ga teway s ̂'-"''̂ " 
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Figur e 1 :  Representatio n o f  knowledg e abou t  "true "  path s an d othe r  path s 
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mappin g ha d a  cours e wor k targe t  i f  i t  connecte d pathwa y 
component s (start ,  finish,  milestones )  t o specifi c  course s o r 
educationa l  milestone s suc h a s graduation .  I n thi s vie w a 
pathwa y wa s a  progressio n fro m cours e t o course ,  wit h 
course s an d grade s bein g th e primar y marker s ideiitifym g 
part s o f  a  path .  I n contrast ,  a  mappin g targete d a  lif e pat h i f 

i t  referre d t o non-course-relate d event s suc h a s enterin g 
schoo l  wit h a  certai n typ e o f  motivation ,  finding  th e correc t 
advisors ,  o r  pursuin g a  caree r  i n a  certai n field. 

I n initia l  conversation s (Meeting s I-II) ,  al l  reference s t o 
pathway s implie d course-relate d targets ,  an d course-relate d 
reference s continue d throug h Meetin g 21 .  I n Meeting s 12 , 
15,  an d 16 ,  tea m member s extende d th e targe t  o f  th e 
pathwa y analog y t o includ e "lif e paths. "  Althoug h tea m 
members realize d tha t  th e analog y coul d b e applie d t o a  life -
relate d target ,  the y recognize d tha t  the y di d no t  hav e acces s 
t o data—suc h a s socia l  network s o r  studen t  friendships — 
necessar y t o analyz e a  lif e pat h an d thu s di d no t  se e lif e 
target s a s appropriat e fo r  thei r  task . 

Thi s shif t  i n targe t  o f  th e pathwa y analog y reflecte d a n 
implici t  evaluatio n o f  th e metaphor .  Participant s wer e awar e 
of  th e pathwa y analog y a s a  potentia l  too l  wit h limitation s 
and benefits ,  an d the y viewe d th e origina l  targe t  a s a t  leas t 
partiall y  inadequate .  I t  i s  interestin g tha t  the y di d no t  alte r 
th e structur e o f  th e metapho r  (i.e. ,  th e component s o f  a 
pathway )  bu t  merel y shifte d th e targe t  o f  analogica l 
reasoning .  Thi s migh t  indicat e tha t  the y viewe d th e structur e 
as correc t  bu t  limite d i n it s application . 

Analogy target level of speciricity. The target's level of 
specificit y indicate d whethe r  th e sourc e domai n wa s mappe d 
t o individua l  pathway s (a n individua l  student' s experience ) 
or  t o non-individual ,  o r  aggregate ,  pathways .  A  commen t 
referre d t o a n individua l  pathwa y / /  i t  indicate d tha t  a 
pathwa y wa s uniqu e t o a n individua l  o r  determine d b y a n 
individual' s  choices .  A n aggregat e pathwa y wa s define d a s a 
path-relate d referenc e tha t  implie d tha t  th e pat h wa s no t 
base d o n experience s o f  a  singl e individual .  Thi s include d 
reference s t o grou p pathway s ( c o m m o n path s take n b y a 
grou p o f  students )  an d institutiona l  pathway s (expecte d 
pathway s define d b y a  majo r  departmen t  o r  university) . 

Bot h level s o f  specificit y wer e referre d t o throughou t  th e 
tea m meeting s an d interviews .  Fo r  example ,  i n Meetin g 1 , 
18 turn s containe d pathwa y references .  O f  thes e turns ,  3 0 % 
referre d t o individua l  path s an d 1 1 % implie d aggregat e 
pathways .  Protoco l  2  (fro m Meetin g 1 )  illustrate s reference s 
t o aggregat e an d individua l  target s i n th e sam e conversation . 

Protoco l  2 
D L:  I  wonde r  i f  w e ca n characteriz e a  har d scienc e 

pathwa y versu s a  .. .  biologica l  scienc e pathway . 
/ / 
D L:  [Th e analyst ]  i s  lookin g a t  percentages .  He' s no t 

trackin g th e perso n throughout . 
H C:  Right ,  it' s  no t  reall y path-oriented . 
// 
D L:  I f  w e coul d ge t  hi m t o .  .  .  plo t  dat a set s pe r 

person ,  .. .  w e ca n se e wher e th e dropout s occu r 
alon g th e path . 

DL' s first  statemen t  implie s th e existenc e o f  grou p pathway s 

("har d scienc e path "  versu s "biologica l  scienc e path" )  an d 
thu s use s a n aggregat e pathwa y target .  Th e subsequen t 
exchange ,  i n contrast ,  explicitl y  indicate s tha t  a  "pat h 
oriented "  approac h require s trackin g individuals ,  thu s 
specifyin g tha t  th e desire d targe t  i s individua l  rathe r  tha n 
aggregate . 

Whil e participant s acknowledge d i n interview s tha t  a 
"path "  coul d refe r  t o bot h individua l  an d aggregat e paths , 
thi s ambiguit y wa s neve r  explicitl y  addresse d i n tea m 
meetings .  A s wil l  b e discussed ,  thi s ambiguit y wa s a  sourc e 
of  communicatio n difficulties . 

Analogy Mappings 

Ther e wa s onl y on e explici t  mappin g m a d e betwee n a 
componen t  o f  a  pathwa y an d educationa l  experienc e (i.e. ,  a 
lin k betwee n a  particula r  cours e an d th e star t  o f  a  path) ,  bu t 
participant s frequentl y linke d characteristic s o f  pathway s 
and variou s educationa l  experiences .  Fo r  example , 
participant s frequentl y describe d educationa l  pathway s a s 
havin g differen t  degree s o f  flexibility  an d rigidity ,  jus t  a s 
rea l  path s diffe r  i n thei r  eas e o f  access . 

Thi s indicate d tha t  tea m members '  analogica l  reasonin g 
was base d o n specifi c  path s rathe r  tha n o n representation s o f 
a generi c pathway .  A s Figur e 1  indicated ,  a t  a  generi c leve l 
al l  type s o f  path s share d basi c component s (start ,  gateway , 
exit) ,  whil e specifi c  pathway s ha d differen t  characteristic s 
(e.g. ,  tru e path s wer e rigi d an d sequentia l  whil e other s wer e 
flexible).  Mos t  mappings ,  however ,  involve d characteristic s 
(whic h differe d onl y fo r  specifi c  paths )  rathe r  tha n 
component s ( c o m m o n t o a  generi c pathway) ,  indicatin g tha t 
specifi c  path s (identifie d b y specifi c  characteristics )  wer e 
th e basi s fo r  analogica l  reasoning . 

I n addition ,  participant s mentione d pathway s whe n 
describin g th e goal s o f  th e group .  Fo r  instance .  Protoco l  3 
shows excerpt s fro m tw o participants '  interview s i n whic h 
the y commen t  o n th e tea m goals . 

Protoco l  3 
D L:  I  thin k tha t  [w e ar e trying ]  t o empiricall y show ,  .  . 

.  "I s i t  [scienc e education ]  a  tru e path? " 
/ / 
S Y:  W e go t  a  larg e dat a se t  o f  peopl e i n th e differen t 

science s an d .  .  .  [wan t  to ]  se e i f  w e ca n plo t  ou t 
what  thei r  pathway s loo k like .  S o tha t  w e ca n sa y 
tha t  ther e ar e pathways ,  an d thes e ar e variation s 
acros s disciplines . 

I n bot h statements ,  th e ter m pathwa y wa s use d i n referrin g 
t o educationa l  experiences ,  thu s implyin g th e validit y o f 
viewin g educatio n a s a  pathway .  However ,  detail s o f  h o w 
educatio n wa s a  lik e a  pathwa y wer e neve r  discussed .  Thi s 
constitute d a  high-leve l  mappin g whic h linke d th e tw o 
domain s bu t  whic h di d no t  provid e an y detaile d descriptio n 
of  h o w relationship s withi n th e domain s wer e linke d t o eac h 
other . 
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Alternat e M e t a p h o r s 

I n meeting s an d interview s participant s use d alternat e 

metaphors—som e closel y resemblin g th e pathwa y 
analogy—t o clarif y thei r  vie w o f  ho w student s travers e 

educationa l  institutions .  Example s o f  alternat e metaphor s 
include d pipelines ,  rivers ,  expressways ,  footpaths ,  an d 
trains .  S o m e reference s constitute d a  simpl e mentio n o f  a 

metaphor ,  whil e other s involve d elaborat e descriptions .  Fo r 
example ,  on e participan t  describe d h o w schoo l  wa s lik e a 
turbulen t  channe l  o f  wate r  constraine d b y stee p 
embankments .  Student s caugh t  i n th e strea m wer e throw n 
abou t  b y institutiona l  forces .  I n thi s view ,  educationa l 
refor m represente d a  "softenin g o f  th e banks "  tha t  woul d 
decreas e th e turbulenc e o f  th e wate r  an d thu s eas e students ' 
experiences .  Thi s illustrate d h o w a n alternativ e metapho r 
coul d vividl y emphasiz e situationa l  element s tha t  wer e no t 
highlighte d wit h a  simpl e pathwa y metaphor . 

Althoug h thes e alternat e metaphor s coul d b e viewe d a s 
challenge s t o a  pathwa y metapho r  (i.e. ,  tha t  th e pathwa y 
metapho r  wa s inadequat e i n explainin g a  concept) ,  tea m 
members indicate d tha t  the y fel t  metaphor s suc h a s roads , 
rivers ,  an d pipeline s exemplifie d specifi c  type s o f  paths . 
Thi s vie w i s represente d i n Figur e 1  through  inclusio n o f 
alternativ e metaphor s a s example s o f  variou s paths . 

Notwithstandin g thi s definitio n o f  th e ter m pathwa y a s 
denotin g a  generi c path ,  participants '  us e o f  th e ter m 
pathwa y periodicall y wa s ambiguous .  Fo r  example ,  on e 
participan t  indicate d tha t  a  "rando m walk "  wa s no t  a  "rea l 
path. "  Anothe r  indicate d tha t  a  "tru e path "  wa s simila r  t o a n 
inflexibl e pipeline .  Thi s dua l  connotatio n o f  th e ter m 
pathwa y introduce d ambiguit y int o th e us e o f  th e metaphor . 
Whil e th e ter m wa s periodicall y use d t o impl y a  broa d 
categor y encompassin g severa l  variants ,  i t  als o occasionall y 
had connotation s o f  rigidity . 

Uses of the Pathways Analogy 

T wo meeting s (Meeting s 1  an d 16 )  stoo d ou t  a s example s o f 
in-dept h pathway-relate d discussions .  Thes e meeting s 
include d th e highes t  percentag e o f  turn s containin g explici t 
pathway-relate d proposition s (wit h 7. 7 an d 9.5 % o f  turn s 
bein g path-related ,  compare d t o a n averag e o f  1.7%) .  I n 
addition ,  bot h meeting s containe d pathway-relate d 
exchange s tha t  wer e comple x (e.g. ,  multipl e proposition s 
abou t  pathway s raise d i n a  singl e turn )  an d generativ e (e.g. , 
participant s buildin g o n eac h other' s  ideas) .  Thes e tw o 
meeting s illustrate d th e dua l  purpos e o f  th e pathwa y analog y 
i n T e a m A' s work . 

I n Meetin g 1 ,  th e pathway s metapho r  wa s invoke d a s a 
plannin g tool ,  wit h th e inten t  o f  designin g th e analysi s t o 
confor m t o designate d characteristic s o f  a  pathway .  I n 
particular ,  participant s indicate d tha t  the y expecte d th e 
analysi s woul d b e "pat h related "  i f  i t  tracke d individuals ,  a s 
show n i n Protoco l  2 .  Subsequen t  meeting s (a t  whic h dat a 
wer e reviewe d bu t  n o plannin g too k place )  containe d les s 
frequen t  mention s o f  th e analogy .  W h e n th e metapho r  wa s 
mentione d i n thes e meetings ,  i t  wa s no t  discusse d in-depth , 
and it s characteristic s o r  component s wer e rarel y invoked . 
Thi s indicate d tha t  whil e th e metapho r  wa s usefu l  i n 
plannin g th e analysi s (an d i n providin g a  framewor k fo r 

designin g th e analysis) ,  i t  wa s no t  invoke d i n detaile d 

discussion s o f  data .  Thi s reflecte d a  limite d applicatio n o f 
th e analog y i n th e analysis . 

Meetin g 16 ,  i n contrast ,  comprise d a  broa d conceptua l 
discussio n i n whic h th e natur e o f  th e underlyin g metapho r 
was explored .  I n thi s meeting ,  th e discussio n focuse d o n th e 
natur e o f  th e metapho r  itself ,  wit h littl e discussio n o f  th e 
transcrip t  analysis .  Meetin g 1 6 illustrate d ho w th e analog y 

coul d promp t  highe r  leve l  conceptua l  discussions ;  thi s 
represente d a  us e o f  th e analog y a s a  framewor k fo r 

meaning-makin g rathe r  tha n a s a  too l  i n detaile d analysis . 

Factors Influencing Analogy Use 

Whil e th e pathwa y analog y wa s t o b e use d a s th e basi s fo r 
buildin g a  mode l  o f  studen t  educationa l  experiences ,  specifi c 
analogica l  mapping s wer e discusse d infrequently .  A s a 
result ,  whil e high-leve l  mapping s betwee n th e approac h t o 
th e wor k an d th e natur e o f  a  pathwa y (suc h a s thos e foun d i n 
discussion s o f  plannin g activities )  ma y hav e helpe d tea m 
members generat e interestin g idea s abou t  education ,  the y di d 
not  hel p participant s i n th e detaile d analysi s o f  studen t 
transcrip t  data .  Base d o n th e result s discusse d above ,  w e 
believe d tha t  th e lac k o f  succes s o f  analogica l  reasonin g wa s 
exacerbate d b y failur e t o buil d a n explici t  componentia l 
model  o f  th e bas e analog y an d failur e t o clarif y ambiguitie s 
i n mapping s betwee n th e bas e an d targe t  domains . 

Lack of Discussion about Model Components 

I n orde r  t o determin e h o w t o identif y studen t  "paths "  i n 
transcripts ,  participant s neede d t o determin e wha t  dat a 
corresponde d t o particula r  part s o f  a  pathway .  However , 
onl y on e explici t  mappin g wa s identifie d i n tea m meetings , 
indicatin g tha t  th e tea m a s a  whol e di d no t  discus s ho w 
mapping s shoul d b e made .  I n addition ,  onl y i n on e meetin g 
(a t  whic h n o analyst s wer e present )  di d a  participan t 
acknowledg e th e complexit y o f  identifyin g h o w variou s 
course s corresponde d t o component s o f  a  pathway . 

Th e lac k o f  explicatio n o f  specifi c  mapping s hindere d 
tea m progres s o n th e tas k b y makin g i t  difficul t  fo r  th e 
analyst s t o kno w h o w t o us e th e analog y a s a  basi s fo r  mode l 
building .  Explici t  discussion s about  possibl e component s o f 
pathway s an d mapping s betwee n th e pathwa y mode l  an d 
studen t  coursewor k likel y woul d hav e facilitate d th e 
analysts '  abilit y  t o procee d o n th e task . 

I t  i s  possibl e tha t  th e lac k o f  explici t  discussio n abou t  th e 
pathwa y mode l  an d it s applicatio n resulte d fro m 
participants '  acceptanc e o f  th e metapho r  a s a  "commo n 
sense "  ide a tha t  di d no t  nee d furthe r  explanation .  Becaus e 
participant s presume d a  c o m m o n understandin g o f  th e 
metaphor ,  furthe r  explicatio n o r  discussio n o f  th e mode l 
component s appeare d unnecessary . 

Ambiguous Mappings: Aggregate Goals Versus 
Individua l  Ana lyse s 

Applicatio n o f  th e pathwa y analog y als o wa s difficul t 
becaus e th e researc h goal s an d th e expecte d analytica l 
approac h comprise d tw o differen t  level s o f  analysis . 

As mentione d above ,  th e pathwa y analog y wa s mappe d t o 
target s a t  tw o level s o f  specificity :  individua l  studen t 
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pathway s an d aggregat e pathways .  Th e team' s primar y 
researc h question s involve d analyzin g aggregat e pathways . 
For  example ,  participant s wante d t o compar e path s throug h 
variou s major s an d t o examin e th e impac t  tha t  a  majo r 
path' s flexibilit y  o r  rigidit y ha d o n retentio n o f  student s fro m 
differen t  backgrounds .  A s a  result ,  th e researc h question s 
mapped th e bas e domai n o f  a  pathwa y ont o a n aggregat e 
targe t  comprisin g experience s o f  group s o f  students . 

However ,  i n plannin g th e analysi s mos t  tea m member s 
indicate d tha t  a n "individuall y based "  approac h shoul d b e 
used .  A t  earl y meeting s grou p member s criticize d th e initia l 
analyst' s report s fo r  providin g summar y statistic s 
(aggregates )  instea d o f  trackin g individual s an d thu s no t 
bein g "pat h oriented. "  Thes e statement s reflecte d mapping s 
betwee n a  pathwa y an d a n individual-leve l  target .  Becaus e 
thes e tea m members '  expectation s wer e base d o n a  vie w o f 
individua l  pathways ,  th e initia l  analyst' s wor k (whic h 
implie d a n aggregat e target )  di d no t  mee t  thei r  expectations . 
An in-dept h analysi s o f  thi s situatio n (se e DuRusse l  & 
Derry ,  i n preparation )  indicate d tha t  th e ambiguit y 
contribute d t o a  socia l  conflic t  tha t  hindere d th e team' s 
effectiveness . 

The issu e o f  h o w t o us e individua l  transcript s t o obtai n 
conclusion s abou t  aggregat e path s wa s neve r  clarifie d b y 
any grou p member .  Similarly ,  whil e i n fina l  interview s 
participant s recognize d th e existenc e o f  bot h individual -  an d 
aggregate-leve l  targets ,  thi s issu e wa s neve r  discusse d i n 
tea m meetings .  Possibl y becaus e o f  thi s lac k o f  clarification , 
analyst s expresse d confusio n abou t  h o w t o approac h th e 
detaile d analysis .  Th e individual/aggregat e ambiguit y i n 
analogica l  mapping s complicate d th e tas k an d thu s 
contribute d t o th e lac k o f  progress . 

The fac t  tha t  th e individual/aggregat e mismatc h fo r  th e 
transcrip t  analysi s wa s problemati c wa s underscore d b y th e 
fac t  tha t  a  differen t  tas k involvin g pathway s di d no t  see m t o 
pos e a  proble m fo r  th e team .  A s a  relate d endeavor ,  on e 
tea m member  create d flow  chart s o f  institutiona l  pathway s 
as define d i n cours e catalogs .  I n thi s project ,  th e researc h 
goal  an d th e dat a wer e a t  a  paralle l  aggregat e level .  Becaus e 
th e leve l  o f  dat a (cours e catalo g information )  an d th e 
expecte d resul t  ( a m a p o f  th e pat h reflecte d i n th e cours e 
catalog )  wer e aligned ,  th e applicatio n o f  th e analog y wa s 
unambiguou s an d thu s les s complex .  This ,  i n combinatio n 
wit h th e fac t  tha t  th e dat a wer e cleare r  an d mor e easil y 
available ,  mad e thi s tas k easie r  tha n th e transcrip t  analysi s 
task . 

Participants' Evaluations of the Analogy 

Tea m members '  action s an d comment s indicate d tha t  the y 
recognize d th e analogica l  mapping s wer e no t  clearl y 
defined .  First ,  i n meeting s an d interview s participant s 
indicate d tha t  identifyin g h o w th e "pathway "  mode l  shoul d 
be applie d wa s mor e comple x tha n i t  initiall y  seemed . 
Severa l  participant s (i n particula r  th e analysts )  describe d th e 
pathwa y ide a a s no t  ver y importan t  o r  interesting . 

I n addition ,  participants '  action s reveale d thei r  awarenes s 
of  th e limitation s o f  th e analog y i n it s curren t  form .  A t 
Meetin g 1 1 th e tea m initiate d a  literatur e searc h o f  researc h 
tha t  woul d lak e th e pathwa y analog y "fro m metapho r  t o 

model "  b y identifyin g h o w th e pathwa y analog y ha d bee n 
use d i n othe r  line s o f  research .  Th e literatur e revie w wa s no t 
completed ,  s o i t  i s  uncertai n h o w suc h a  product—on e tha t 
provide d mor e specifi c  informatio n abou t  applyin g th e 
analog y a s a n analytica l  tool—migh t  hav e influence d a 
subsequen t  analysis . 

T e a m members '  negativ e reaction s t o th e metapho r  m a y 
hav e reflecte d th e difficult y o f  usin g a  simpl e abstrac t 
structur e (suc h a s a  pathway )  t o analyz e a  comple x dat a set . 
Althoug h th e metapho r  provide d a  framewor k fo r 
participant s t o understan d th e genera l  goa l  o f  thei r  task ,  i t 
was no t  specifi c  enoug h t o b e a n easil y accessibl e analogica l 
too l  fo r  a  detaile d analysi s o f  studen t  courses .  Ther e thu s 
was a  ga p betwee n th e abstrac t  metapho r  an d th e specifi c 
analog y (includin g mappings )  neede d i n th e dat a analysis . 

Alternatively ,  th e lac k o f  progres s m a y hav e reflecte d a 
lac k o f  metacognitiv e knowledg e an d reflectio n abou t  th e 
analogica l  reasonin g process .  Participant s seeme d t o accep t 
th e appropriatenes s o f  th e metapho r  (includin g th e existenc e 
of  educationa l  pathways )  withou t  discussin g explici t 
mapping s an d thei r  implications .  Thi s indicate d tha t  whil e 
participant s acknowledge d th e analog y a s a  too l  i n thei r 
work ,  the y di d no t  k n o w h o w t o appl y i t  successfull y i n a 
proces s o f  analogica l  reasoning . 

I n eithe r  case ,  however ,  participants '  discussion s an d 
reaction s t o th e metapho r  indicate d tha t  eve n i f  tea m 
members di d no t  explicat e al l  th e implication s o f  th e 
pathwa y metaphor ,  the y wer e activ e user s o f  th e analogy , 
not  passiv e recipient s o f  it . 

Conclusion 

Thi s cas e stud y illustrate d h o w a n analog y wa s use d b y a 
natura l  grou p t o addres s a  comple x problem .  Th e pathwa y 
metapho r  ha d limite d applicatio n a s a  basi s fo r  detaile d 
analogica l  reasoning .  Thi s analysi s raise d severa l  issue s 
relevan t  t o analog y us e i n grou p work ,  includin g th e valu e o f 
explicitl y  discussin g th e analogica l  reasonin g process ,  th e 
impac t  tha t  domai n clarit y m a y hav e o n a n analogy' s utility , 
and possibl e subtletie s i n analogica l  evaluation . 

First ,  effectiv e tea m us e o f  th e analog y relie s o n c o m m o n 
understandin g an d applicatio n o f  th e metaphor .  However , 
participant s m a y interpre t  th e analog y differentl y an d us e i t 
i n differen t  way s i n thei r  work .  Thi s m a y resul t  i n 
misunderstanding s amon g tea m members ,  an d m a y 
contribut e t o tea m product s bein g create d an d evaluate d 
base d o n differen t  criteria .  I f  a  metapho r  i s common l y use d 
i n norma l  speech ,  the n a n assumptio n o f  c o m m o n 
understandin g m a y preclud e explici t  discussion s abou t  th e 
assumption s an d ambiguitie s i n th e metaphor .  Thi s lac k o f 
discussio n migh t  resul t  i n a n inefficien t  o r  inconsisten t 
applicatio n o f  th e metapho r  bot h i n analogica l  task s an d i n 
conceptualization .  I t  als o i s possibl e tha t  participants ' 
familiarit y wit h th e ter m an d th e concep t  m a y blin d the m t o 
th e fac t  tha t  i t  ca n b e broke n int o component s tha t  coul d b e 
compare d separatel y a s a  par t  o f  a n analogy . 

Adequat e communicatio n als o m a y enhanc e 
metacognitiv e monitorin g o f  th e reasonin g process ,  whic h i n 
tur n woul d facilitat e analog y application .  I f  tea m member s 
d o no t  atten d t o th e way s i n whic h th e analog y coul d b e 
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used—and t o th e implication s o f  variou s mappings—the n 

th e analogica l  reasonin g proces s ma y no t  resul t  i n a 
productiv e understandin g o f  th e targe t  domain .  Eve n i f  th e 
analog y i s implicitl y  evaluate d (a s wa s th e cas e fo r  Tea m 
A ) ,  th e evaluatio n ma y no t  resul t  i n improve d applicatio n o f 

th e analogy .  A  highe r  leve l  o f  metacognitiv e awarenes s o f 
th e reasonin g proces s i s probabl y require d t o appl y a 
comple x analog y successfull y i n teamwork . 

Second ,  ambiguitie s i n th e sourc e an d targe t  domain s 

appear e t o influenc e participants '  abilit y  t o generat e 
analogica l  mappings .  A n analog y tha t  require s fa r  transfe r 
acros s domain s ma y no t  provid e enoug h clue s abou t  ho w t o 
appl y th e analog y i n detaile d work .  Becaus e thi s typ e o f 
analog y involve s a  sourc e an d targe t  o f  radicall y differen t 
domains ,  man y detail s ma y nee d t o b e supplie d b y th e 
grou p befor e generatin g mappings ,  makin g analogica l 
reasonin g complex .  I n orde r  t o avoi d miscommunication s 
among tea m members ,  i t  i s  importan t  tha t  tea m member s 
clarif y bot h th e bas e an d th e intende d targe t  o f  th e analog y 
and explicat e th e typ e o f  mapping s tha t  ar e t o b e made . 

Thi s cas e stud y als o provide d informatio n abou t 
analogica l  evaluatio n i n a  natura l  group .  Whil e littl e explici t 
evaluatio n o f  th e metapho r  wa s eviden t  i n tea m 
conversation ,  participants '  actions—includin g thei r 
expansio n o f  th e analog y targe t  an d thei r  searc h fo r 
example s o f  it s  applicatio n i n othe r  fields—indicate d subtl e 
evaluatio n o f  th e metaphor' s utility .  Th e us e o f  alternat e 
metaphor s t o exten d an d clarif y th e pathwa y metapho r  als o 
reveale d tha t  participant s wer e constantl y evaluatin g th e 
validit y o f  th e pathwa y metaphor .  However ,  thes e 
evaluation s apparentl y di d no t  improv e th e applicatio n o f  th e 
analogy . 

Thi s analysi s highlight s tha t  whil e analog y ca n b e a  usefu l 
too l  i n tea m work ,  th e natur e o f  th e analog y an d th e skil l  o f 
th e grou p i n analogica l  reasonin g constrai n it s utilit y  fo r 
certai n functions .  I n thi s case ,  th e pathwa y analog y wa s 
unsuccessfu l  a s a n explanator y analog y (se e Centner ,  1982 ) 
designe d t o facilitat e detaile d understandin g o f  pattern s i n 
studen t  educationa l  data ,  bu t  i t  wa s mor e successfu l  a s a n 
expressiv e metapho r  tha t  highlighte d interestin g question s 
fo r  study .  Th e analogy' s lac k o f  succes s a s a n explanator y 
analog y likel y wa s relate d t o it s  statu s a s a  "commo n sense " 
idea .  Whil e instructiona l  analogie s ma y b e selecte d eithe r 
fo r  thei r  eas e o f  applicatio n o r  thei r  emphasi s o f  particula r 
aspect s o f  th e targe t  domai n (thu s ensurin g thei r  succes s a s 
explanator y devices) ,  a  "commo n sense "  analog y i s no t 
necessaril y  a s carefull y selected .  I f  th e analogy' s 
ambiguitie s an d limitation s ar e no t  identifie d an d resolve d 
by tea m members ,  th e analog y applicatio n ma y b e limite d o r 
misapplied ,  resultin g i n a  lac k o f  progres s o n th e tea m task . 
T e a m manager s an d member s nee d t o b e awar e o f  thes e 
issue s i n orde r  t o facilitat e th e applicatio n o f  a n analog y i n 
teamwork . 

fundin g fro m th e Nationa l  Scienc e Foundatio n (Cooperativ e 
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