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Akt This siody is a report of the collaborative action research which has been conducted botween a Korean
carth scienoe teacher and science oducation nescarcher, A wo-vear long action reseanch offott was made n ondkr 1o
umprove the acher™s carth science classiooms i pursait of consimictivist penciples of leaming, The proxss of the
action ngcamh was deseribod with the am of ingrepsing the awarensss of seience feachers and  science oducation
resennchers negarding aotion mseanch, Quantiative vidense was presented o indicae the offectiveness of the
collaborative action mesearch in crmenting constructivist  leaming, environmenis in the ¢lassrooms. The proosss and
quantitative evidence from the action neseanch permitted 3 consideration of implicauons for tutue offors W Impnsve

scienos Classrooms,
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Infrocuction

People oflen note the pap bebween  oducational
theorics  and  practices:  cducational  (heotics  have
bech  presentod  with  linle  peactical  application
sugeestod and Biled 10 help wachers depl with
their  immediale  necds  within  their own class=
rooms (Hued, 1991; Konhagen & Kessels, 1999;
Kyle & Shymansky, 198% Richandson, 1994), The
theory=practicc gap also means that rescarch  find-
ings, when applicd in o actual classroom  sctings,
rcsult in uncxpectod  outcomes  which are differ-
cnt from what was otiginally predicied,  Accord-
ing w0 Eisner (2002), educavional rescarch  has
tvpically boen conducied  with the  “wue  cxpeti-
mental® method in which experimental and  con-
ol groups are makched and Al confounding,
sourccs  are conwrollad.  Although such  conditions
could be achicved in the experiment, they  are
unlikely 1o be replicaled in actual  classnooms
singe the classroom peality is complex and unpre-
dictable.

The theory-practice gap s al tmes negandod as

W ormespond ing author: philohitiewhaackr
Tel §2-2-3277-4474
Faanes 82-2-3277-20484

an obstacle 10 cducational reform.  Educarional
refomm effons ave usually based on the mvih that
schools and classrooms ¢an be improved by sim-
ply disscminating a new curticulum of  padagogi-
cal knowlodge and leaving iU up w0 wachers 1w
put them into  practics. Under  this  assumption,
tcachers  are  viewed as  wochnicians who  are
expected 1w reeive  (the knowledge of  profes-
sional rescarchers and apply it in the context of
practicc (hat have been ignored in the  rescarch
process  (Cochran-Smith &  Lvile, 1993;  Licber
man, 1992), Conscquently, (he history of refomm
is ohe of consistent failure in mecting  major
goals of oducational improvement (Pogtow, 1996),

Given this, action rescarch aniscs as o promis-
ing way 0 bridge the gap betwesn  cducational
thcory and praclice and 0 pcalize improved prac-
ticgs in schodls and classnooms, Action pescarch
is "2 form of collective sclf-reflective  [inquity
undenaken by panticipants  in - social  situations™
(Kemmiz & McTaggan, 1988, po 50 It allows
icachers w0 focus on practical problems, rellect on
their own  practices, (ake actions, and revise the
actions on an ongoing basis w bring about -
geted improvement, Action research is by naung
a collaborative cffor among  panicipants with 2
shared concom (Corey, 19537 Kemmis & McThg-
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san, 1983%; Kyle & Howda, 1987 Whitlond ¢
al. 1987, Collaborating pariners may be  wench-
ors,  sudents,  principals,  and  other  community
members, bul in most instanees hey are ieacher
practitioncts and prolessional rescarchers.

A two wear-long action rescarch  has  recently
becn  completed  dwrough  collaboration  betwoeen A
Korcan camth science (cacher, Mr Park (2 pscud-
onvm) and scienee  cducation  rescarcher  d(called
the “collaborating, rescarcher™ in this swdy) This
study as @ repoit of the  collabokative  action
rescarch  provides a  description  of  the  action
rescarch  process and  ils  quantilative  QULCOMCS,
Thus, the swdy was inicnded w0 inerase e
awarcness of scienee weachers and  seicnee educa-
von rescarchers regamding action mescarch and (1o
indicate (he effectivencss of the action ngscarch in
crcaling  consiructivist  learning  envirohments  in
Korcan canh scicnce classnooms,

The Process of the Colkaborative
Action Research Implemented

According 1w Kemmis and  MeTaggar, (1988),
action research  beging with  the  identification  of
aducational concems thar a wacher has and  pro-
ooods on spirally pecurring, oveles of four phases:
planning, action, observation, and reflection, The
action rescarch addressed in this study followed o
similar proccss w0 the Kemmis and McTaggar’s
description as M Park and (e collaborating
rescarcher worked wogcther with cach other, The
subscctions  below  provided  explanations of  cach
phasc of the action rcacarch process undertaken,

Context of the colkiborclive action resediich

Mr Park was an el scicnes weacher in A
high school locabed in a midssized city, Konga,
He panicipated in 2 scienee  eacher  inscrvice
wotkshop which was held ot e Universicy of
lowa in summer, 2000, and was commingd (0
conducting action rescarch projects as o {olow-up
program of the 2000 workshop, The 2000 lowa

progeam  was  designed 0 stimulae and  suppont
the participating eachets ©  improve  their clags-
room practiccs  through  studving  and  practicing,
innovative  apphoaches o sciches  eaching  and
leaming, In the summer workshop, the wacher
chrollecs  were  provided  with — oppotwmitics 10
sudy  how poople leam  based on constructivist
porspactives, oxpericnes new canth SCICNCe  curmic-
ula in the US. exchange teaching expertise with
local scichee igachers, participate in ficld wips 1w
ocological  sics,  develop  carth  scicnee  instrue-
tiohal modules and apply them in micto-teaching,
siations, Afler the workshop, the Korcan weach-
ers were involved in {olow-up programs on  the
bagis of their voluntarism, in which (hey were
encouraged 0 conduct  classroom  agtion  rescarch
in collaboeation with the rescarch  siall at the
University of Towa.

Unil he participased in the 20000 Iovwa  work-
shop, Mr Park bhnd becn caching carth  science
for 11 years in North City (a pseudonym) which
is about one hour<drive away from  Sooul, the
copitl ity of Korga, Thanks 10 ils  location,
North City suffers 2 problem that most  saellie
citics have in commaon: many high=achicving  stue
dents move inwo larger <itics (Gg. Seoul) where
thex believe that they will be beuer prepared  for
the college chwance  cxamination, and the il
tered™ students are el 1w study in high schools
of Nomh it When o interviewed, Mr Park
tevealed & difficulty in engaging his students in
scientific inquiry by saying, 1L would be more
exciting it T did this [swdent inquiry] in a dif-
forent place such as a scichee magnet  school™
Despite such a difficulss Me Park belicved  that
student=cenicted,  inquinv=oticnued  methods  could
improve  seience  (caching  and  learning i his
canth  science ¢lasstooms, Accotding 0 him, (hat
is espegially because “Eanh science can provide
students with firg=hand ¢xperiences with (he natu-
ral phenomena,™ Henee, M Park was  readily
convineed  of  the  merits of  he  ihnovative
approches W which b had  been  exposed
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through the summer workshop, Also, at the end
of the workshop, he responded that he  became
W have more inlerest in o sudent  inquiry  and
agroed 10 collaborate on action rescarch with the
scicnee  cducation  rescarcher au the University of
lowa,

kdeniificction of Me Pak’s educdliond concein
The collaborative action  rescarch  was  initianed
when Meo Park and e collaborating  rescarcher
discussod  with cach  other, focusing on  educa-
tional cohcerns aboul the cacher™s Oown  seichee
classrooms, Me Parks primary coneeth was  that
his swdentis were “ignomant of how W lcam™
when  both coghitive and  communicative  aspects
of leaming were considered, He indicawd, My
students have no idea of how w0 communicalc
what (hey know even though (hey know a lol
Mooe serioushy, they do not know how 1o (hink,™
When  these concemns and  problems were  uncow-
crod, Mr Park cxpressed swong commiument  for
collaborating  on  action  rescarch  in order 10
improve  his scicnee classrooms What (he action
rescarch  should  achicve was also  identificd by
the wacher himscll Mr Park said:

So far I have thousht that our <lasses are
governod by ueacher divcel  instuction with no
consideration  {or student  opiniohs (2. what
they  wart 1 learn), This i wuge oveh in
doing, lab activiics,. Tt iz onc of (he impor-
ant poals of this <lass w foswer fogiod drimk-
g and che ubiline o compumticire s own
idws, For this purpose, e wacher noeds 10
alk less and w0 encouragze  studenis o talk
mote. The wacher should remind  swdents  that
it is stdeis who are the maswer of the class
5o that they can play & leading mole for the
class,

Tunher discussions with Mr, Park revealed what
be meant by “logical thinking™ and e ability
W communicale,” Mre Park acknowledged that his
wond “logic” was compatible with scientific’  and

proceeded W v VIn science  classmooms, s
denis nood paricipae in such practiccs a5 identi-
fving what they wonder about, sccking  evidence
and arguing with the  evidenoe, and  discussing
[what they  found] with  their  friends™ It was
belicved  ihat ongoing  panticipation  in such  prac-
tiegs  would allow  siudents” use of  scientific
inquiry and discourse for their learning and  theng-
forc result in the improvement of Mreo Parkes
canth  scicnee classnooms,

Chodging conshuctivist principles a3 referent

[t did not ke long for Mre Park 1w find hat
his ideas bad many things in common willh con=
siructivist  prineiples of learning, Consoquenily, he
constructivist pringiples bocame a referent for Mr
Park’s action mescarch, Although various forms of
constructivism  have been  developed (el Con-
frev, 1995 Emcst 19984; Geclan, 1997, O™Con-
not, 998 Perking, 1999 Phillips, 1995y (he
wacher and collaborauing rescarcher found that the
principles  developad by Duffy  and  his  col=
leagues (Bamab & Dutfy, 2000; Dufty & Cun-
ningham, 19%; Duffy & Omill 2001; Honcbein
¢l al. 19937 Savery & Duflv, 1999) were the
most congrucnt with Mr Parks cducational vision
for his own canh scicneg classnooms,

First, acconding o the conswuctivist principles,
leaming, is sitwated and therelore necds w0 be
anchored in an  authentic comext.  An  authentic
lcaming context refers 10 environments  that e
consisienl with contexts we ¢xpect the sudent 10
be able 1w work in afler the course is over™
(Duffy & Omill, 2001, p. 20 I scicnee oduca-
tioh is 1o develop scientific likeracy in sudents
leaming, should be cenicred on student  activitics
which present the same tpe o coghitive  and
discursive practices of scientists (National Rescanch
Council [NRC], 1996),

Sceond, lcarning, is goaldriven, [t is driven by
an individuals neod w0 understand  and - achicve
some poals. This principle implics (hat  students
should e¢ngage in the  inquiry proccss of  their
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own, There are three components (o his engage-
ment: the swdents 1) must see the problem as
important  and  personally  relevant, 2) feel  that
their action is of value and noL just an  ¢xer-
cist, and 30 have decision-making pesponsibility,

Third and  lastty, the  consuuctivist  pringiples
indicale  that  lcaming is  inherently  social-ialogi-
cal, Knowledge is based oh social  nepotiation
and  evolves  through  inicractions  with  others,
Working tozcther provides  opporunitics (0 anicu-
latc onc’s view and 0 hear evidence that sup-
potis or contradicts the view, From this perspective,
constructivists  have  consisiently  stressed  interac-
tions within ¢lassroom  participants,

Thus, the collaborative action rescarch  between
Me. Park and the scicnee  oduction  ncscarcher
began with 2 view w  improving the weacher’s
carth  scicnee  classnooms  in pursuit of the con-
seuctivist principles of leaming, The action neacarch
continucd when  the ewvclic process of  planning,
acion, obscrvation, and  reflection was  followed
repeatedly during a two=venr long  petiod,

Planning phaise

Plowing was (he phase of the action rescarch
in which insiruction mcthods were designed  lor
improving Mt Parks carth  scicnes  classrooms,
When  he  peneral  instructional  method  was o
decided on for Me Parks action rescarch, it was
considered most imporantly that he  instructional
mcthod should be able o aflord opportunitics for
students 0 expericnee various ways of doing, sci-
entific inquity as ey ancmped 0 pesolve  their
owh  curiosity.  Therefors, a method  which  was
mainly concemed with student acquisition of pre-
detcrmingd  scientific knowledge was not likely 10
be chosen, As a msul, the Group Investigation
(Q]) mathod was daermingd as the most  ieasi-
ble for e action research  sinee Qs protocol
could  provide  learners  with very broad  and
diverse  cxpericnecs  of  scientific  inquiry  (Kagan,
1985; Sharan & Shacan, 1989, 1994, In Mr
Park’s action rescarch classrooms, the QI method

was implemented in the  following onders 1y i
chass  Discyssion 0 which sumdents were  otga-
nized in small rescarch groups 1w plan (heir own
projects,  2)  Qugichkess  hmestimaom in which
cach group camricd oul its investigation, and 3)
Inmclutss  Preseition, in which  sudents  pecsenied
their findings and discussed them with others,

The planning phase was also the moment in
which (caching and lcaming simicgics were speci=
fiecd w0 guide Mrn Pak and his swdents in
implamenting Gl Scveral stawcgic decisions  were
made a5 a rosull of discussions between  the
igacher and  collaborating  rescarchen, Examples of
the imporant sunucgics decided  included  students
keeping seicnee journals and using them  through-
out the Gl process, the teacher providing ¢xam-
ples of problems w0 be studied hrough  investigations,
and swdents cngaging i pocr asscssment. Such
seacgics  were employved  complementarily 10 the
general instructional  method 50 that the lcamers
could have more owngrship and  rgsponsibility for
their lcaming  (sce, {or more  information  about
the spocific amwpics used, Oh & Shin, in press,
and Oh ¢ al, 2004),

Action and Observation phases

Actarr mcant implementation of the QI method
in Mr. Park’s canh science classooms, This was
also the moment in which the ieacher and st
dents used the smtcgics proposed in the  plan-
ning phase w0 leam carh scienee through Gl In
Mr. Parks eith  scienge  classtooms, the Gl
method and  other  complementary  SWAICRICE  wWoie
implemented as two action rescarch  projocts  titked
the vear 1 and wear 2 projecls were  under-
aken, The vear 1 project procoeded fhom March,
2001 w0 Februarg, 2002 a5 two 1% prade canh
sticnoe olescs were invobad. During this  petiod,
Gl was cmploved three times as pans of he
sudy of three canth scigneg unitss As a resull of
refloction on  (he vear 1 projoct, the  vear 2
projeet was chacted at March, 2002 through Feb-
tuary, 2003 with tvo other 11% grade canh sci-
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Tabke 1. Classes Inwelvad o the  Actioh  Reseanch
Prosjocts

bt MNumber ol shklents

Projest ool i ":'LJ":I,‘:'II ) -
volned U R Mk Females Tow)
1A 8 g 3
Yy | x
b 13 » 9 3
A X7 5] 33
v T T
Yarl o2 3 % 4 3
enge  classes involved, The  vear 2 projest

included five tmes for implemenation of the Gl
method, The time gpent on cach Gl implementa-
vion was varied, but nomally, ooe class hour (50
min) was devolod for in=class discussion and tvo
of hree class hours  for  in-class  prescheation,
Howevery singg the wacher and stdents had 1o
invest much more Ume on oul=ol=Cliss  investiga-
tions, il book 3 or 4 wocks o complee all the
activitics for GI for a given unil

[nformadon about the classes involved s pre-
sented in Table 1. The sudents corolled in the
classes were all those who were on e scicnce
rack and ploned W maor in scichec-related
arcas in collepe, Each of the four classes mgt
three davs per week 10 swdy canh scichee with
Mre. Park, The classes were howcrogencously  gro-
pucd,  which  mcant  that  students  academic
achicvement in a class was varied  across  all
ranges, Furher acconding (o Me Park, there was
mo difference between the two clasacs involved in
cach action rescarch project (ic. <lasses 1A and
IB in the vear 1 project and <lasses 2A  and
2B in the second) in erms of swdent  perfor-
manos oh school-wide semester weas,

While the QI mcthod was carvipd out in the
action rescarch classrooms, M Park and the col-
labomating  rescapcher  engaged in chsertier 0
different. ways, That is, Mn Park conducicd
“complere-participant  obsenvation™  (Spradley, 1980,
where he guided  swdents in o engaging in their
owh lcaming activitics and identified new  con-
coms about scienee icaching and leaming. AL (he
same time, Mr Park made paris of the in<class

activitics noconded on  videolapes by scuing  up
video reconding oquipments in front of andior at
the cod of the elass. The videolapes wers then
senl o e collaborating  rescarcher =0 that he
could analyze them and prepare feedback for the
icacher, Thus, although obscrvations had  ditlerent
meanings  for  (he cacher and  rescarchen,  such
dircet and indireet  obscrvations  ogcihicr provided
a sound basis for pellection  conceming  oducas
tonal practices in Mr Parks  action  noscarch
¢lassrooms,

Reflection phase

Reflection was the phasc for critical and ¢on-
suctive  revicws of weaching and  lcarning  prac-
tiegs in Me Park’s canh science classwooms, The
teflection was initiseed when  the weacher  poccived
feedback  about the  videotaped  classroom — activi-
tics and discussad relevant issucs with the collab-
otating rescarchet It was nol  an  assumpiion
undertying, the action rescarch projects that a par-
ticular instructional  mcthod — automatically  coitails
improved  classroom  practiees.  Rather, (he  projects
were based on the perecption  thal  improvement
of classnoom  practioes depends on  the  (eacher™s
and students” judzments of A classnoom  sination
and their actions eeganding ot siauon,  There-
fore, the eacherrescarcher  discussions  in the
tefloction  phase were usmally eentered on issucs
of what could have been done in 4 contain
moment and how it could be rnepeated in simi-
lar  sigtions, Tor  instaneg, i was  observed
through the  video  recordings  that  the  seacher
oficn addeczsed student miscongeptions in a eather
long monologue. In such a case, the rescarcher
provided some forms of genuing  dialogues (C.l.,
Oh ¢ al, 2003) thae the eacher and  students
could wilizc for Joinly reformulating the  ¢on-
copls as more  seicntifically  accurme,  Thus, the
refloction  phase  was  always  accompanicd  with
new (eaching skills and swacgics, which were in
e ¢arricd  over inwo (he next action  escarch

Siep
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A reflection phase called for another  planning
phase, where o new  action  rescarch  ¢wgle of
planning=action=obscrvation-relloction  would — begin,
Such an ilcrative proccss continucd untl a wear
long action rescarch project was <ompleied. Fur-
ther, the sccond vear action nescarch projoct, i
the vear 2 projoct was launched as 2 continua-
tion of the wear 1 project when s gencral plan
was made fhom reflections on the previous ¢xpe-
rignogs of implementation of the G method in
Mr Park’s classrooms. The vear 2 project also
prococded in the same way that followed  the
action rescarch ovele repeatedly,

Presentation of Quantitctive
Evidence

Colkecting  quandifcive dafa

In the course of the action rescarch, multiple
tvpes of dan wete pathered in order W o
ming the effectivencss  of  the  action  rescarch
cffor,. Out of these, the Constuctivist  Learning,
Environmental Sutvey (CLES, Tavior ¢ al., 1997)
was an instument used  for  collecting  quantita-
tive evidenee v monior the development of con-
structivist  leaming  environments  in Mo Park's
carth  scienee  classnooms, The CLES  medsurcs
student  perecptions  of  (heir  classwooms  (wough
five subscales which correspond 0 key aspects of
construclivist learning, environments: Personal Rele-
vancy (PR), Swdent Negotiation (5N),  Shared
Conwol (SCy, Critial  Voice (CV), and  Scicnudic
Unceraing:  (SU), Each  subscale  comtning  six
ibems o which sudents arc supposad 10 respond
with a {ive-point scale,

A Korcan-translawed  version of the CLES was
adminiswered w0 Me Pads siadents in Mareh
when a new action rescanch  project began, and it
was mepeated at the end of the fit and  scoond
semesbers,  This  procedune  vielded  three  igmporal
subscts of sudent rosponscs w the CLES: ini-
tal, inerim, and final ses. Inoopgeneral, the inigr-
nal consisteney reliability of cachh CLES subscale

was grealer than 70 when Chronbach alpha (o)
cocdTicient was used,

Andilysis method

Given  the  quantiiative  data, descriptive  siatis-
lics, L. Mmean and sandard deviation, were ¢om-
puted for cach subscale of the CLES. Statistical
analysis was then carried out using the  repeaiad
measures  analysis of  variance (ANOVA) method
W determing the presence of significant change in
sdent  pereeptions  over e, That s the
tepened  measures ANOVA was applied 10 ¢om-
parc the mean seongs of the three wmporal scis
- initial, interim, and linal scls of cach subscale
of the CLES at the 05 and M levelss When-
ever relevant, Tukey's Hongstly  Signiticantly  Dif=
ferenee (HSD) post=hoc ucsts wete implemented 10
check the reason for the significant change, Tor
the posi=hoc s, the  O-distribution  was  used
when the O-value was computed using  the  fol-
lowing, formula;

AM

Q= :?MS-E-"n

AM =mecan difference
MSE = mcan square crmor
n= numbet of swdents

The analysis was camied out for cach class
involvod in e action rescarch  projects. Howe
cvel, sinee il was nol a purpose of (e action
rescarch 10 discriminate  betwoen  the classes, sia-
tistical comparisons were not applicd,

Results of the ancilysis

Table 2 presents o summary of descriplive sia-
tistics  and  resulls of  the  rmepeaied  measures
ANOVA for the CLES data. Generalty it is indi-
caled that the collaborative action  rescarch  was
suceessful in ongaling  construclivist science  leam-
ing cnvironments in Mr Park’s  canh  scicnce
classrooms, The mesulls lor cach subscale of the
CLES are describod  below,
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“The depree of fivedom is adjustad sibge the sphoricity fssumption wis viokiad,

R E s LS 1

The PR is the subscale of the CLES (hat
assesses  sudents™  perceplions of  the  connecied-
ness ol learning, school scicnee (o iheir oul-0f-
school lives, The siatistical ouwoomes for the pets
ceptions of Mr Park’s students  concerning  this
scale indicated  that as the action rescarch  pro-
cooded,  the  students  considered  scichee  learning,
inchcasingly  relevant w0 their  overvday  oxperi-
cnees, Saustically significant changes were tound
in clsscs 1B, 2A, and 2B, According 1w the
post-hoc (eats, for classes 1B oand 2B sighificant
changes custed between initial and linal  periods
of the action nescarch (=494 and 430 for 1B
and 2B, respectively, p<lW0) TFor class 2A,
mean  differenecs wene statistically  significant
between inietim and final periods (O= 4468, p<
O as well as between initial and final ongs (O

=701, p=.00)

The SN scale cxamings 1o what cxenl s
dents explain and justify (heir thoughts, listen and
tefloct on other swdents™ ideas, and  look  eriti-
cally into (heir own (hinking, Thble 2 shows (hat
stdent perecptions of Me Parks scicnee  class-
rooms with regard w0 providing  oppottunitics  for
SN incrcased  stauistically  sighificantty in all  the
four classes over time. The post-hoc st revealod
that for classes 1A and 1B, significant improve-
ment occurted  both  between  initial  and  inerim
petiods Q=570 and %40 for 1A and 1B,
tespectively, =010 and between initial and  final
ongs (=370 and 5% p< 01, Tor classces
2A and 2B, it appcared botween initial and final
peticds Q=522 and 517 for 2A and 2B,
rspectively, p < 01,



324 P seck Ch

The SC subscale is associaled  with  student
ownership and  responsibility  about  their  leaming,
This scale measurcs  the degree 10 which  s-
denis collaborate with the  weacher w0 creale and
Manage A <onstuclivist learning  envirohment,  In
Mr Parks action rcscarch classnooms, student per-
ceptions about SC developed in 4 positive diree-
tion, and this paugen of change proved 0 be
staustically  sipnificant.  Based on  the  posi-hoc
bests, mean  differcnecs  were  statistically  signifi-
cant between indtial and  final periods for classes
A, 24, and 2B 0 =46.30, p<.0] for 1A, O=
370 p<a for 2A, and Q=411 p= 01 lor
2B) while ¢lass 1B saw (e improvement  both
between  iniual and inerim  periods (=700, p
<01y and berween initial and  final ongs (O =
929, p =<0

The OV subscale is concemed wilh the rela-
tionship between  the cacher and  swdents,  This
scale mensurss the caent 10 which a2 social cli-
mate bas been catablished in which swdents feel
that it is legiimae and benclicial w0 question the
wwacher’s podagogy and 10 express concems  about
any impediments w0 their leaming, The  stavistical
oucomes  confirmed  (hat  student  perecptions  of
CV oimproved in statistically  significant wavs in
three of Mr Parks canb scienee  classes. Tor
class 1A, the significant change occurred  between
iniial and inerim  periods (O =479, p < 01,
Although the final mean score was  lower  Lhan
that of the interim period, there was ho statisti-
cally significant difference betwoen  the two  val-
ws, In e ease of class 1B, mean diflcrences
were  found  siaustically  significant both  between
iniial and inwcrim periods (O =300, p< X5 and
between initial and  final ones (O =487, p< 01,
For class 2A, the improvement in student pereep-
tions of CY was obscrved between  intal and
final periods of t(he action rescarch (=400,
P,

The SU subscale reflects the ¢onstructive nature
of scientific knowledge, It assesecs (he oxienl 10
which opportunitics are provided 0 perecive  sci-

entific  knowlodge as  arising {fkom  an  ongoing
changing, e¢nigrprise  that has boeen  influenced by
human  walucs and  developed  in socio=cultural
conlexts, There was the least improvement in he
pereeption of Mr Park’s studenis reganding, SUL
That is, a siadstically  significant  change  was
found only for class 2A, and  this  change
appearcd  betveen  initial and  linal  periods  (Q =
350, p-.05),

Discussion

Action resedrch in science education

There are soveral rescanchers in scicnce oduca-
tioh who us¢ action rescareh  in oonlexts a8
diverse as curriculum  development, eacher prepa-
rtion  programs, and inscrvice  oducation  (Cheng
¢l al, 1998 TFeldman, 19%; Hodson & Bencre,
190%; Podretti & Hodson, 1995; Thabachnick &
Zeichner,  1999),  Among  these, Hodsoh  and
Benere's (199%) study is worth noling in that it
provides a model of how classroom enchers and
professional  rescarchers  work  Lopether  (hnough
action rescarch, In a project for effoctive cutricu-
lum practices, the (cachers™ dutics includod ongo-
ing reflection  and  challenge  of  ¢ach  other’s
beliels  and  practices  while  secking  alicmatives
and using them in developing new  approaches,
The rescarchers senved  the  icachers a5 facilita-
tors by reviewing, curticulum  matcrials, obscrving,
lessons, and  reflecting  the  (eachers™  understand-
ing and practices, In particular, the  rescarchers’
role of providing impews for (eachers o change
their views and peactices was crucial in the col-
laborwive  proccss,. In e agtion  eescarch
addressod in this studyw, the relationship  betwoen
Mr. Park and the collabornting rescarcher  was
basically that of practitioncr and  facilitor, which
was similar (0 what Hodson and Bengse (1998)
illysteted by means of their project,  This  pole
model should also be cstablished in the ficld of
scicnee cducation in order bt seience  education
rescarch  ¢an  conwibute 1w the  improvement  in



Colaboratee Action Resaardh: A Casa in Koraan Earh Scianos Chissoomes 325

scichee  classrooms,  Action  rescarch  ¢an provide
an opportunity 10 build such  relationships  while
wachers and rescarchers collaborawe for the shared
soal of improved oducational practicss.

Action rgscarch ¢an be inclwded in a profes-
sional development  program  for science  (cachers
(G Cheng o al, 1998 Tor example, e owa
Chautauqua  Program (ICP) is a scicnce  (encher
professional  development  program  which  advo-
cales collaboration  between  (cachers and  rescarch-
ors andior among (cachors as A key  componcnt
of the program {(Dass, 1996; Shin & Oh, 2003),
Actually, it oficn oecurred  that as ICP partici-
pants  shancd  their  oxpericnees wilh  classoom
action rescarch and reporied  suceesses, that called
for new workshops and other forms of icacher
involvement, Thus, he [CP provides a model of
how a (eacher  cducation program can  include
action rescanch  projocts in which practicing, tench-
ors assume a leading role in bringing about real
changes in seichee classrooms, 11 weachers arg 1w
be sourecs for (heir own professional growth and
classroom  improvement (NRC,  1996), such mod-
¢ls as the ICP should be considercd in the con-
iext of seicnee (cacher education.

Developiment of constucivst acience Classiooms
As Mr Park was, weachers of science who are
anxious (o improve Lheir  radivional  classnooms
may be ingpired by conswuctivist principles of
lcaming, To crcale A construclivist scicnee <lass-
poom, leaming should occur in wavs that arg rel-
evant 10 swdents (Duffy &  Cunningham, 1996;
Dufty & Omill, 20017 Talvor ¢ al. 997) It
can be achicved by use of student ¢xpericnecs as
a mcaningful context for leaming. That is, stus
dents  should be allowed 100 st leaming  poals
fom their  own  curiosity and  pursuc  (hem
through inquirv-based  approaches such as the Gl
method used in Me Park’ action rescarch  class-
rooms, The cmphasis on rclevancy is based on
the assumption that learning abwavs akes  place
in a context and the conext in wm aflects he

naee of leaming, This is 4 peAson  CconSEuCtiv-
i#s argue  for  Authentic  learning  chvirohments.
However, as Honcbein 0 al. (1993) pointad oul,
“Authentic activity is 2 relative coneepl”™ That is,

I we want w our student  excel on wsis,
thett the authentic activity is 0 focus oh 1est
taking, behaviors, The purpose the leamer brings
w e sk is At of passing A ws. Henee,
leaming, is focused oh organizing and  storing
information in such a way that can b retricyved
for a st (Honebcin ¢l al, 1993, po &9,

By contrast, if 2 goal of scicnee education is
w develop acientific ligracy in students  (NRG,
1996y, authenlic scichee leaming chvironmenls are
those in which swdems have opporunitics 1w par-
ticipate  in  scientilic  inquiry and  discourse  for
solving their own  problems, Thus, it is neces-
sy that W creale A desired  leaming  cnyinon-
ment, the  wwacher and  sudents  develop  shaned
goals cobcorming the improvement of their class-
EOOIT  PEACLICSS,

From the  constructivist  perspeclive,  students
should be involved in a2 significant way with
developing, their own  leaming  chvibobments,  This
claim gocs bovond simply adding student ideas o
wcachers® repertorics for planning 2 lesson, 1L sug-
gests  that students should  have  ownership  and
regponsibility  of  their  leaming by collabomating,
with the wacher 0 share cobwol of all aspects
of developing 2 leaming chvironment, such as the
amiculation  of lkaming goals, the  plnning  and
management of learning, activitics, and the  deter-
mination and application of asscssment eriteria, 1L
also implics  that students are able w0 exercise
legitimarcly  eritical voices about how  their leam-
ing activitics occur (Aldridze o al, 2000 Tayv-
lot ¢t al, 1997n While leaming through the Gl
method in the  action  rescarch  classmoomms, M
Park’s students  expericnced  such  ownership  and
responsibility:  they  decided  what  they would
investigate,  how  (hey were  going W carty  oul
inquirics, and how they would present their fing-
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ings. As a resull, Mr Park’s action roscarch
classcs sw that the levels of student  porcep-
tions repanding shared control and  critical voice
inercased over ume,

Teachers  oflen express 2 dilemma  reparding
sharing conwol with swudents, such as how much
contbol should be given (0 smdents. Facing,  (his
problem, some  (cachers may  offer  opporunitics
for swdens w conwibule while continuing 10 sct
most of the sk for themselves  because  they
fear that the class might end with chaos (oin
Johnson, 200y There can be olhers who com-
bing constructivist waching  stealcgics  with  wadi-
tional activitics without much mecognition of (he
conflicts botween the two approaches (b, Wind-
schil, 2002), Swch  cclectic  waching  practices
might be 2 beginning of a3 classrodm  refotm
cfforl.  However, those  practices  should  be
revicwad on a  continuous  basis so that  new
stealcgics can cmerge 0 move (he classhoom in
desirgd  dirgetions,  Action research is belicved 10
provide a model of such ongoing reflection and
IMPrOVCMCNL  PrOCCsscs.

Conclusion

This swdy deseribed the process ol the action
rescarch  which was  conducied in Korcan  carth
scicnee  classrooms  through  collaboration  between
a soeondary scichee  (eacher and  scienee  educa-
tion roscarcher, 1L also prescnied the quantitative
cvidence  which  indicaed  that  the  collaborative
action rescarch was sucecssful in improving  sci-
Chee  ¢lassroons A% MOFe constructivist, Based on
the proccss and  quantitative  evidenee  of  the
action rcscarch, pgeneral conclusions ane prosenicd
W phovide  implicaions  for  fumre  cftons  w
improve  stience  classrooms. Action rescarch  can
provide (cachers with an  opporwnity 0 realize
improved  oducational  practices  in their  <lass-
rooms, [ ¢an also help  wachers’  professional
growth beeause, while participating, in the  action
rescarch  process, (cachers can build on their own

knowledge and skills by critically ¢xamining their
professional  behaviors and finding, betier podagozi-
cal practices, In particular, cachers may gain far
mote  benefic from collaboration with - professional
researchers singe “sonctimes we ieachers] are so
close w a subject o an activity we can scarcely
see i (Hobson, 2001, p. 7). Todays reform
cffons in science  oducation  views  (cacher  as
being au the hean of the envisioned future of
scicnoe  education  (NRC,  199a)  Changes  in
icacher  practices  through  action  mescarch  are
believed w0 provide a  padnvay 0 sustainable
improvement in scichee ¢lassrooms which in tum
leads w0 rcal pefonn in scicnee education,

As ovidenced by M Park’s action  rescarch,
the  constructivist  perspectives  of  learning  <an
serve  (eachers a5 A refcrent w0 improve  their
classrooms,  Seicnee  teachers with o desire o
change (heir ¢lassroom practices in ling with ¢on-
siructivist  principles should  prepare  themselves o
make an appropriale use of inquirv-oricnigd meth-
ods like GL Specifically, such methods ought 0
be applicd in wavs that emphasize student owner-
ship and responsibility of leaming and  prompt
collaboration and communication among  sudcnts,
[t should also be nowed, howewer, tha although
the  devclopment of constructivist  scicnee  class-
rooms is highly dependent on inieractions among,
students, this principle docs nol entail  lessoning,
of the wacher’s  pedagogical  nesponsibility 1o
ouide students in e leaming  process  (Apple-
fighd ¢t al. 2001% Therefore, achers must be
able w0 make carclul judgement about classnoom
siwations and realize timely inerventions W facili-
wee student  leaming of scicnes. Funher  swdics
are needed W identify bow science icachors  ul-
fill such pedagogical roles in scicnee elassrooms,
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