
Tea

 

Receive

doi:10.5

 

Abstra

Cultivat
collabor
educatio
effectiv
support
(LS) mo
and pro
science 
e-portfo
particip
deepene
notable 
While 
identifie
constrai
discussi

Keywo
develop

achers’

Graduate I

1

ed: July 1, 2

5296/jse.v1

ct 

ting studen
ration, and
on. Process

ve, student-
t teachers in
odel to enh

ofessional a
teachers. 

olios, and s
pants’ post-t
ed their un
shift in tea
teachers e
ed challeng
ints in cla
ion. 

rds: Lesson
pment

’ POGIL

L

Institute of 

1, Jin De Ro

2025     A

5i3.23058 

nts’ compete
d complex p
s-Oriented G
centered in
n implemen
ance their p

attitudes. Th
Data wer

semi-structu
test scores 

nderstanding
aching persp
expressed h
ges related 
assroom im

n study, pr

L Profe

esson S

S

Education, 

oad, Paisha 

E-mail: s

Accepted: A

  URL: htt

encies in th
problem-so
Guided Inq

nstructional 
nting POGIL
pedagogical
he participan
e collected
ured intervi
for both kn

g of POGIL
pectives—fr
highly posi
to adapting

mplementati

rocess-orien

32

essiona

Study A

Su-Ching Li

National C

Village, Ch

sclin@cc.nc

August 7, 20

tps://doi.org

he 5Cs—crit
olving—has 
quiry Learni

approach f
L effectivel
l knowledge
nts included
d through 
iews. Resul
nowledge a
L pedagogy
rom teacher
itive percep
g to studen
ion. These 

nted guided

al Deve

Approac

in  

hanghua Un

hanghua, 50

cue.edu.tw 

025    Pub

g/10.5296/js

tical thinkin
become a

ing (POGIL
for develop
ly, this stud
e, instructio
d two scho
knowledge

lts revealed
nd beliefs, 

y. Moreover
r-centered to
ptions of 

nt-centered 
findings 

d inquiry le

Journal of 

    

lopmen

ch 

niversity of 

0007, Taiwa

blished: Aug

se.v15i3.23

ng, creativit
central go

L) is widely
ping these 
dy employed
onal beliefs, 
ol principal
e assessme
d significan
indicating 

r, participan
o student-ce
POGIL’s b
strategies a
are further

earning, tea

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

nt throu

f Education 

an  

gust 7, 2025

058 

ty, commun
oal of 21st
y recognize
essential sk
d the Lesso
 teaching p
ls and eight

ents, belief 
nt improvem
that LS eff
nts demons
entered app
benefits, th
and managi
r explored 

achers' prof

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

ugh 

 

5 

nication, 
-century 
ed as an 
kills. To 
on Study 
ractices, 
t natural 

f scales, 
ments in 
fectively 
strated a 
roaches. 

hey also 
ing time 

in the 

fessional 



1. Intro

In today
with the
core co
for 21s
commu
this mo
cultivat
educatio

Traditio
these sk
Guided 
coopera
learning
collabor
explore
2013; 
skills—
framew

Cogniti
knowle
explora
visualiz
process
Empiric
inquiry-
2020; B
Villagon
and info

Science
reasonin
often p
Taiwan—
domina
problem
2008). A
underst
knowle

To add
promote
approac

oduction 

y’s rapidly 
e essential s

ompetencies
st Century 
unication, cr
odel to incl
ting studen
on. 

onal, teache
kills (Bell, 
Inquiry Le

ative learni
g cycle that 
ration (Moo

e, construct,
Trevathan 

—such as tea
work.  

ive science 
dge based o

ation, conce
ze ideas; (4)
ses and out
cal eviden
-based learn

Brown, 2010
nzalo, 2014
ormation pr

e education
ng to real-w

perceived a
—leading t

ance of l
m-solving d
Although th
anding or p
dge through

dress these 
e concept 
ch, enablin

evolving a
skills neede

s as key edu
Skills (P21

reativity, an
lude comple
nts’ 5C com

er-centered 
2010). In re
arning (POG
ing, and in
promotes t

og & Spenc
 and refine 
et al., 20

amwork, crit

research id
on prior exp
ept formati
) engaging 
tcomes. PO
nce confirm
ning, conce
0; Hale & M
4). It also de
rocessing (S

n plays a v
world challe
as difficult 
to reduced 
ecture-base

demonstratio
his approach
process skil
h exploratio

limitations,
exploration

ng students 

nd unpredic
ed for future
ucational pr
1) introduce
nd collabora
ex problem
mpetencies 

instruction
esponse, stu
GIL) have e

nstructional 
he construc
cer, 2008). 
conceptual

14; POGIL
tical thinkin

dentifies fiv
perience an
ion, and a
in peer inte

OGIL inhere
ms its ef
eptual under
Mullen, 200
evelops key

Stanford et a

vital role in
enges. How
and abstra
student int

ed instruct
ons over st
h can effecti
lls. Authent

on, integrati

, science in
n through 

to explor

33

ctable glob
e success. I
riorities. Fo
ed the 4Cs

ation. Taiwa
m-solving, fo

has becom

n has prove
udent-cente
emerged. G

design, PO
ction of kno
Teachers ac
l understand
L Project, 
ng, and com

ve character
nd beliefs; (2
application;
eraction and
ently incorp
ffectiveness
rstanding, a

09; Idul & Jo
y competenc
al., 2016; An

n helping s
wever, discip
act—especia
terest and 
tion, whic
tudent inqu

tively transm
tic science 
on, and reas

nstruction s
structured 

re concepts

al society, 
In response
r example, 
s framewor
an’s Ministr
forming the 
me a centr

en increasin
ered pedago

Grounded in 
OGIL enga

owledge thro
ct as facilita
ding (Hanso
2021). PO

mmunication

ristics of ef
2) following
 (3) using
d dialogue; 
porates thes
s in enha
and academ
oevi, 2019; 
cies such as
ndriani et a

students app
plines such
ally at the 
confidence.

ch emphas
uiry and ex
mit knowled
learning re

soning (Han

should begi
inquiry. P

s, reconstru

Journal of 

    

schools mu
, many cou
the United 

rk in 2002—
ry of Educat

5Cs frame
ral objectiv

ngly inadeq
ogies such a

cognitive d
ages studen
ough guided
ators, guidin
on, 2013; Si
OGIL’s emp
n—aligns di

ffective lea
g structured

g multiple 
and (5) ref

se principle
ancing stu

mic achievem
Şen et al., 

s argumenta
l., 2019; Irw

ply scientif
h as physics

junior hig
. A contrib
sizes conte
xploration (
dge, it often
equires stud
nson, 2013)

in with stu
POGIL alig
uct informa

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

ust prepare 
untries have

States’ Par
—critical t

ation later ex
ework. As 
ve in 21st

quate for f
as Process-O
developmen
nts in a str
d inquiry an
ng students
imonson &
phasis on 
irectly with

arning: (1) b
d learning c

representat
flecting on 
es (Hanson

udent enga
ment (Aima
2016; Vace

ation, collab
wanto et al.,

fic knowled
s and chemi
gh school 
buting facto
ent delive
(Moog & S

n fails to fos
dents to rec
). 

udent curios
gns well w
ation, and 

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

students 
defined 

rtnership 
hinking, 
xpanded 
a result, 
-century 

fostering 
Oriented 

nt theory, 
ructured 

nd group 
s as they 
 Shadle, 
process 

h the 5Cs 

building 
cycles of 
tions to 
learning 

n, 2013). 
agement, 
an et al., 
ek, 2011; 
boration, 
, 2011). 

dge and 
istry are 
level in 

or is the 
ery and 
Spencer, 
ster deep 
construct 

sity and 
with this 

develop 



process
method
(Hanson
school 
the 5Cs

Meanin
are cent
(TPD) 
student 
particul

Origina
that in
(Özdem
through
these g
learning
(5) refin
The cyc
in teach

Through
educatio
expertis
validate
knowle
collabor
al., 201

This stu
Profess
The goa
and to s
followin

1. How
POGIL

2. How
particip

3. Wha
approac

By add
professi

s skills throu
d for teachin
n, 2013; La
physics and

s competenc

ngful instruc
tral to drivin
must be cl
outcomes. 

larly impact

ating in Jap
ntegrates cu
mir, 2019). T
h discussion
goals; (3) i
g behaviors
ning and th
clic nature 
hing practice

h collabora
onal theory
se, and stu
e LS as a 
dge, and s
ration (Che
8; Murphy 

udy integra
ional Deve
al is to enha
support its e
ng research

w does the L
? 

w do teache
pating in the

at are teach
ch as a mod

dressing th
ional devel

ugh active e
ng science, 
awson et a
d chemistry
cies.  

ctional refo
ng innovati
losely linke
Among the

tful approac

pan, LS is a
urriculum 
The LS cycl
n and literat
implementin
; (4) analyz

heorizing te
of LS—pla
es and profe

ation, obse
y and classro
udent learni

transformat
student-cen
eung & Won
et al., 2017

ates Proces
elopment Pr
ance teache
effective im

h questions: 

Lesson Stud

ers perceiv
e Lesson Stu

hers’ persp
del for profe

hese questi
opment and

engagement
emphasizin

al., 1989). T
y education 

orm require
on in the cl
ed to classr
e various m
ch. 

a collaborat
developmen
le typically 
ture review
ng the less
zing and ref
aching prac

an, impleme
essional lea

ervation, an
oom practic
ing (Jansen
tive model 

ntered instru
ng, 2014; L
; Seleznyov

s-Oriented 
rogram (T-P
rs’ knowled

mplementati
 

dy approach

e the bene
udy process

ectives on 
essional dev

ons, the s
d support th

34

t. Studies co
ng guided i
Therefore, t

to enhance

es changing
lassroom. E
room practi

models of TP

tive, inquiry
nt, pedago
consists of 

w; (2) collab
son while o
flecting on t
ctices throu
ent, reflect, 
arning. 

nd reflectio
ce, leading 
n et al., 20

for improv
uction, wh

Lewis & Pe
v, 2019). 

Guided Inq
POGILP) u
dge, beliefs,
on in classr

h influence 

efits and ch
s? 

the effecti
velopment? 

study aims 
he meaning

onsistently i
inquiry as a
this study a
e student le

 teachers’ p
ffective tea
ice to impr
PD, Lesson

y-based pro
ogical inno
f five stages
boratively d
others obse
the lesson b

ugh shared f
revise—su

on, LS he
to enhanced

021; Özdem
ving lesson

hile fosterin
erry, 2017; L

quiry Learn
using the L
, and instruc
room practi

teachers’ k

hallenges o

iveness and

to contrib
gful integra

Journal of 

    

identify PO
a foundation
applies POG
earning outc

pedagogical
cher profess
rove instruc

n Study (LS

ofessional d
ovation, an
: (1) identif

designing le
erve studen
based on ob
feedback (A
pports susta

lps bridge 
d instructio

mir, 2019). 
n design, p
ng a cultur
Lewis et al.

ning (POGI
esson Study
ctional skill
ce. The stud

knowledge a

of implemen

d value of 

bute to re
ation of PO

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

OGIL as an e
n for deep 
GIL to jun
comes and 

l practices, 
sional deve
ctional qua

S) has emerg

developmen
nd teacher 
fying learnin
essons align
nt engagem
bservation d
Akiba et al.
ained impro

the gap b
onal quality,

Numerous
pedagogical 
ure of prof
., 2009; Go

IL) into a 
y (LS) fram
ls related to

udy is guide

and perspec

nting POG

the Lesson

esearch on 
OGIL in jun

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

effective 
learning 
ior high 
develop 

as they 
lopment 

ality and 
ged as a 

nt model 
growth 

ng goals 
ned with 

ment and 
data; and 
., 2019). 
ovement 

between 
, teacher 
 studies 
content 

fessional 
odfrey et 

Teacher 
mework. 
o POGIL 
d by the 

ctives of 

GIL after 

n Study 

teacher 
nior high 



school s

2. Me

2.1 T-P

This st
develop

The fram

1. Con
activitie
design, 

2. Expe
physics
as the t
simulat
limitatio

Followi
POGIL

1. Desi
objectiv

2. Impl
other pa

3. Refle
evaluate
propose

4. Docu
a refere

This cy
one-sem

science edu

ethodology 

OGILP Des

tudy devel
pment based

mework con

ncept Cons
es to unders
instructiona

eriential Lea
s and chemi
teacher and
e the POGI
ons in real c

ing these 
-based learn

ign – Parti
ves, instruct

lementation
articipants o

ection and D
e the effect
e improvem

umentation 
ence for refi

yclical proc
mester learn

ucation. 

scription 

loped a fr
d on the stag

nsists of tw

struction – 
stand the th
al process, a

arning – Pa
stry unit. Th

d the others 
IL process, r
classroom s

initial stag
ning progra

icipants co
tional activi

n – A desig
observed an

Dialogue – 
tiveness of 

ment strategi

– The entir
ining future 

cess was r
ning program

framework 
ges of Lesso

o foundatio

Participan
eoretical fo
and assessm

articipants a
hey then pa
as student

reflect on it
settings. 

ges, the L
am for eighth

llaborativel
ities, assessm

gnated teach
nd recorded 

After the le
f the POGIL
es. 

e process w
lesson desi

epeated acr
m for studen

35

for enhan
on Study (L

onal compon

nts engaged
oundations, 
ment method

applied their
articipated in
s. This han
ts effectiven

LS cycle m
th graders, c

ly develope
ment metho

her conduc
students’ le

esson, parti
L approach

was compile
igns. 

ross multip
nts. 

ncing partic
LS), as illust

nents:  

d in variou
core princip
ds of the PO

r acquired P
n a role-play

nds-on expe
ness, and di

model was 
consisting o

ed a unit l
ods, and eva

cted the les
earning prog

icipants eng
h, identify s

ed into a com

ple units u

Journal of 

    

cipants' PO
trated in Fig

us professi
ples, key el

OGIL teachi

POGIL kno
ying exercis

erience allow
iscuss poten

implemen
f four iterat

lesson plan
aluation crit

son in thei
gress. 

gaged in cri
strengths an

mprehensiv

ntil particip

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

OGIL prof
gure 1. 

ional deve
lements, cur
ing model. 

owledge to d
se, where o
wed partici
ntial challen

nted to dev
tive phases:

n, including
teria. 

ir classroom

itical discus
nd limitatio

ve report, se

pants comp

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

fessional 

lopment 
rriculum 
 

design a 
ne acted 
ipants to 
nges and 

velop a 
 

g lesson 

m, while 

ssions to 
ons, and 

erving as 

pleted a 



2.2 Prog

The stu
schools

2.3 Dat

Data w
E-Portf
themati
Window
changes

3. Resu

3.1 Teac

The Tea
of three
and ass
into tw
respond
"comple
orientat
dimensi
student-
educatio

 

Fig. 

gram Partic

udy involve
s in central T

ta Collectio

were collec
folio, Interv
ic analysis, 
ws. Descrip
s in particip

ults 

chers’ Teach

acher Belief
e dimension
sessment (1
wo orientat
ded to the it
etely comp
tion were lo
ions. Thes
-centered a
onal philoso

1. Framewo

cipants  

ed two prin
Taiwan. Par

n and Analy

ted through
views. The 

and interpr
tive statistic

pants’ know

hing Beliefs

f Scale mea
ns and 34 it
6 items), an
tions, "teac
tems on a fiv
pliant." As 
ower than pr
se results 
and develo
ophy of PO

ork of phase

ncipals and 
rticipants' te

ysis 

h multiple 
qualitative 

retation. Th
cs were use
ledge and b

fs Change  

asured chan
tems: (1) cu
nd (3) stude
cher-centere
ve-point Lik
shown in 

re-test score
indicate a 
pment-orien
GIL. 

 

36

es for POGI

five natura
eaching exp

sources: 
 data were
he quantitat
ed to compa
beliefs. 

 

nges in teach
urriculum a
ent learning
ed"(TC) an
kert scale ra
Table 1, p

es, while stu
significan

nted perspe

IL professio

al science t
erience rang

POGIL Kn
e analyzed 
tive data w
are pre-test 

hers' teachin
and lesson p
g (9 items).
nd "studen
anging from
post-test sc
udent-cente

nt shift in 
ective, alig

Journal of 

    

onal develop

eachers fro
ged from se

nowledge T
through org
ere process
and post-te

ng beliefs. T
plans (9 item
. Each dime
nt-centered"
m 1, "not at 
ores for th

ered scores i
teachers' 

gning more

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

pment 

om two jun
even to 32 y

Test, Belief
ganization, 
sed using S
est scores, a

The scale c
ms), (2) ins
ension was 
"(LC). Part
all complia

he teacher-c
increased a
beliefs to

e closely w

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

 

ior high 
years.  

f Scale, 
coding, 

SPSS for 
assessing 

onsisted 
struction 

divided 
ticipants 

ant," to 5, 
centered 
cross all 

oward a 
with the 



Table 1

Dimens

Curricu

Learnin

Student

3.2 Teac

To asse
which c
items), 
was aw
scores 
approac
design, 

Table 2

 

code 

TA1 

TA2 

TA3 

TA4 

TB1 

TB2 

TB3 

overall 
 

Teacher

"POGIL

"POGIL
applicat

"POGIL
students

. Mean and

 
sion 

ulum design

ng assessme

t learning 

chers’ Know

ss teachers’
comprised 2
teaching ac

warded five p
significantl
ch effective
and instruc

. The mean 

theory 

Pre-t 

30 

30 

20 

30 

35 

35 

25 

29  

rs shared in

L fosters stu

L's struct
tion—prom

L enhances
s to discuss

d SD of the p

orie

n 

ent 

wledge and 

’ knowledge
20 items acr
ctivity (5 ite
points, with
y increased
ely enhance
ctional strate

of the pre- 

cu

Post-t Pr

80 

85 

80 

85 

95 

95 

90 

87  

sights on th

udent coope

tured lea
motes deeper

s communi
 and share i

pre-and pos

 
entation 

TC 

LC 

TC 

LC 

TC 

LC 

Perspective

e of POGIL
ross four di
ems), and l

h a maximum
d across all
ed teachers
egies. 

and post-te

urriculum de

re-t Po

25 

30 

35 

30 

25 

20 

25 

27  

he benefits o

eration and a

rning cy
r learning." 

ication, col
ideas in sma

37

st-test tests o

Pre-est 

M 

3.95 

4.88 

4.53 

4.63 

4.42 

4.67 

es of POGIL

L, this study 
imensions: (
earning ass
m score of 
l dimension
s' understan

ests of the te

esign teac

ost-t Pre

90 3

85 3

85 2

90 3

95 3

90 3

95 4

90  3

of POGIL p

active enga

ycle—explor
(TA2) 

llaboration,
all groups."

of the Teach

 
SD 

1.14 

0.72 

0.84 

0.83 

0.72 

0.49 

L 

administere
(1) theory (
sessment (5 
100 points. 
ns, demonst
nding of P

eacher's PO

ching activi

e-t Post

30 90

30 90

25 8

30 90

35 90

30 90

40 10

31  9

edagogy thr

gement in l

ration, co

, and critic
 (TA3) 

Journal of 

    

her Teachin

Post-te

M 

4.57

5.70

4.65

5.63

4.53

5.67

ed the POG
5 items), cu
items). Eac
As shown i
trating that

POGIL prin

GIL knowle

ity lear

t-t Pre-t 

0 30

0 30

5 40

0 35

0 25

0 30

00 30

1  31

rough their 

earning." (T

oncept de

cal thinkin

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

ng Belief Sc

est 

7 1

0 0

5 1

3 0

3 1

7 0

GIL Knowle
urriculum d
ch correct r
in Table 2, p
t the Lesso
nciples, cur

edge test  

rning assess

Post-t

0 9

0 9

0 1

5 

5 9

0 9

0 

  9

e-portfolio

TA1) 

development

ng by enco

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

cale  

 
SD 

1.28 

0.46 

1.28 

0.53 

1.44 

0.48 

dge Test, 
design (5 
response 
post-test 
n Study 
rriculum 

sment 

t 

90 

90 

100 

85 

95 

95 

80 

91  

s: 

t, and 

ouraging 



"POGIL
learning

"POGIL
learning

Despite
implem

"The PO
the curr

"POGIL
approac

"Not all
implem

"While 
it effect

3.3 Teac

To eva
particip
1. Iden
items); 
Reflecti
a five-p
indicate
contribu

Table 3

 
Dimensi

identifyi
focus 
collabor

lesson im
observat
post-les
reflectio
docume

overall 

Teacher

 

L helps stu
g processes 

L encourag
g more enga

e recognizin
menting this 

OGIL proce
riculum." (T

L is effecti
ch may be le

l units are s
mentation." (

teachers ac
tively." (TB

chers’ Perce

aluate the 
pants compl
ntifying Goa

3. Lesso
ion (5 items

point Likert 
es that pos
uted signific

. Mean and

ion 

ing goals an

rative lesson

mplementat
tion 
son debrief 

on 
ntation and

rs provided 

udents deve
and self-reg

ges critical
aging and m

ng POGIL’s 
approach: 

ess requires
TA1) 

ive, but it 
ess effectiv

suitable for 
(TA3) 

ct as facilita
B2) 

eptions of th

impact of 
eted the Les
als and Re

on Impleme
s); 5. Doc
scale (1 = 

st-test scor
cantly to tea

d standard d

nd research 

n planning 

tion and 

f and 

d sharing 

qualitative 

elop metac
gulate their 

 thinking, 
meaningful."

advantages

s significant

depends on
e." (TA2) 

POGIL, so 

ators in POG

he Lesson S

Lesson S
sson Study 
search Foc

entation and
cumentation
"Not at all 

res were h
acher profes

eviation of 

Pre

M

3.

4.

4.

4.

4.4

4.

feedback o

38

cognitive sk
r progress." 

problem-s
" (TB3) 

s, participan

t instruction

n students' 

careful plan

GIL, they m

Study Appro

Study (LS) 
Scale, cons

cus (5 item
d Observatio
n and Sharin
compliant"

higher acro
ssional deve

the pre- and

e-est 

M 

95 

88 

53 

63 

42 

67 

on the benef

kills, allow
(TB2) 

olving, and

nts also high

nal time, wh

motivation

nning and d

must master t

oach 

on teache
sisting of 25

ms); 2. Colla
on (5 items
ng (5 items)
 to 5 = "Co

oss all dim
elopment.  

d post-test t

 
SD 

1.14 

0.72 

0.84 

0.83 

0.72 

0.49 

fits of Lesso

Journal of 

    

wing them t

d logical r

hlighted pot

hich adds pr

n—if they 

discussion a

the methodo

er professio
5 items acro
aborative L
s); 4. Post-L
). Response

ompletely co
mensions, su

       

ests of the L

Post-test

M 

4.57 

5.70 

4.65 

5.63 

4.53 

5.67 

on Study: 

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

to reflect o

reasoning, 

tential chall

ressure to c

lack initiat

are necessar

ology to im

onal devel
oss five dim
Lesson Plan
Lesson Deb
es were reco
ompliant").
uggesting 

Lesson Stud

t 
S

1

0

1

0

1

0

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

on their 

making 

enges in 

complete 

tive, the 

y before 

mplement 

lopment, 
mensions: 
nning (5 
brief and 
orded on 
 Table 3 
that LS 

dy scale  

 
SD 

.28 

.46 

.28 

.53 

.44 

.48 



"Lesson
structur

"Throug
diverse 

"Lesson
learning

"Engag
strategi

"Lesson
my teac

Based o
teacher-
principl
foundat
Furtherm
fosterin
recogni
student 
effectiv
on instr

4. Discu

This stu
develop
that LS 
underpi
engagem
more e
(Lewis 
collabor
and coll

4.1 Imp

A cent
teacher-
research
encoura
LS—pa
student 
inquiry-

n Study dee
red lesson p

gh Lesson S
learning ne

n Study allo
g experienc

ing in struc
es." (TB1) 

n Study ena
ching practi

on these res
-centered a
les. Their u
tions, curr
more, Less

ng collabora
ized the ben

motivation
veness of Le
ructional tra

ussion 

udy implem
pment in Pr

significantl
innings, in
ment and s
ffective cla
et al., 200

rative mode
legial suppo

pact on Teac

tral finding
-centered t
h (Jansen et
aging refle
articularly th

engagemen
-driven ped

epened my u
plans." (TA1

Study, I wa
eeds." (TA2

owed me to
es." (TA3) 

ctured discu

abled me to 
ce." (TB2)f

ults, this stu
approach to
understandin
riculum de
son Study 
ation, lesso
nefits of PO
n, and the 
esson Study
ansformation

mented the L
rocess Orien
ly improved
nstructional
structured r
assroom ap
09; Lewis 
el that enhan
ort.  

chers’ Teach

g of this 
to student-c
t al., 2021),

ection on 
hrough less
nt, peer col

dagogies like

understandi
1) 

as able to im
2) 

o gather stu

ussions duri

anticipate c
flection Dai

udy conclud
o a more s
ng of POGI
esign, inst
proved to 

on refineme
OGIL, they a

need for g
y as a profes
n. 

Lesson Stu
nted Guide
d participan
 design, 
reflection, t
plications. 
& Perry, 2
nces pedago

hing Beliefs

study is t
centered or
, which sug
actual clas
on observat
llaboration, 
e POGIL.  

39

ing of POG

mplement d

udent feedb

ing Lesson 

challenges a
ily 2023042

des that teac
tudent-cent
IL significa
tructional 
be a valua

ent, and ins
also highlig

greater teac
ssional deve

udy (LS) ap
ed Inquiry L
nts’ understa

and asses
teachers de
These resu

2017; Özde
ogical conte

s 

the shift i
rientations. 

ggests that L
ssroom inte
tion and po
 and autono

GIL strategie

differentiate

back, gainin

Study help

and develop
26) 

chers’ instru
tered one, 
antly improv

strategies, 
able tool f
structional 
ghted challe
cher experti
elopment m

pproach to e
Learning (P
anding of PO
ssment str
eepened the
ults are con
emir, 2019)
ent knowled

in teachers
This tran

LS promote
eractions. 
st-lesson di
omous lear

Journal of 

    

es and help

d instructio

ng valuable

ped me refin

p contingenc

uctional beli
aligning clo
ved, particu

and asse
for professi
enhanceme

enges such a
ise. This st

model and th

enhance tea
POGIL). Th
OGIL, inclu
rategies. T
eir knowled
nsistent wit
), which em
dge through

s’ instructi
sformation 
s learner-ce
The collab
iscussion—e
ning, reinfo

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

ed me desig

on to meet s

e insights in

ne my instr

cy plans, im

iefs evolved
osely with 
ularly in the
essment m
ional devel
ent. While 
as time con
tudy highlig

he impact of

achers’ prof
he findings 
uding its the
Through h
dge and de
th previous
mphasize L

h systematic

ional belief
aligns wit

entered prac
borative na

—exposes tea
orcing the v

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

gn more 

students' 

nto their 

ructional 

mproving 

d from a 
POGIL 

eoretical 
methods. 
lopment, 
teachers 

nstraints, 
ghts the 
f POGIL 

fessional 
indicate 

eoretical 
hands-on 
eveloped 
s studies 
LS as a 
c inquiry 

fs from 
th prior 
ctices by 
ature of 
achers to 
value of 



This sh
students
problem
outcom
commit

4.2 Enh

The stu
develop
reflectio
(Cheun
Selezny
quality 
instruct

Notably
innovat
shared r
improve
innovat

4.3 Brid

An imp
educatio
teachers
time. Th
learning

The int
gained 
structur
they no
compet

4.4 Cha

Despite
constrai
classroo
schedul

Another
self-dire
this app
motivat

hift is especi
s’ critical 

m-solving (
mes, teachers

tted to its ap

hancement o

udy furthe
pment. Parti
on, which l
g & Wong

yov, 2019), 
but also r

tion. 

y, LS also p
tive pedago
responsibili
ement. Thi
tions and the

dging the G

portant insig
onal theory
s to test ped
hrough coll
g are transla

egration of 
practical e

red dialogue
ot only und
ence to app

allenges of P

e the benefit
ints were a
om time th
le can be dif

r challeng
ected learni
proach. The
tion and fos

ially relevan
thinking, 

(the 5Cs) i
s become m
pplication. 

of Teachers

r undersco
icipants eng
led to long-
g, 2014; Go

highlightin
reshapes tea

provided a s
ogies like P
ity, and crea
is environm
e continuou

Gap Between

ght from thi
y and classr
dagogical th
laborative p
ated into act

f POGIL wi
experience 
e, enabling 
derstood the
ply them effe

POGIL App

ts, this stud
a primary c
han tradition
fficult, espe

ge is stud
ing, which 

e success of
ster learner a

nt in the co
creativity

is paramou
more attuned

’ Profession

ores LS as
gaged in ite
-term instru
odfrey et al
ng LS as a t
achers’ beli

afe and sup
POGIL. The
ated a profe

ment is cru
us evolution

n Theory an

is study is t
room pract
heories, eva
planning and
tionable cla

thin the LS
with POG
them to ove

e principles
fectively in d

proach 

dy also iden
concern, as
nal instruct
ecially when

ent motiva
may be hin

f POGIL, th
autonomy. 

40

ontext of 21
y, commun
unt. By an
d to the ben

nal Develop

s an effect
erative cycle
uctional imp
l., 2018; L
transformati
iefs, strateg

pportive env
e collaborat
essional lea

ucial for the
n of teaching

nd Practice 

the role of L
tice. The cy
aluate their 
d analysis, t
assroom stra

S framework
GIL through

ercome initi
s of POGIL
diverse inst

ntified key c
s the structu
tion. Fitting
n balancing 

ation. POG
ndered if stu
herefore, dep

1st-century c
nication, c
alyzing stu
nefits of ac

ment 

tive vehicl
es of planni
provement. 

Lewis et al.
ive process 
gies, and c

vironment f
tive structu

arning comm
e meaningf
g practices. 

LS in bridgi
yclic and re
impact, and
theoretical c
ategies.  

k proved pa
h lesson en
ial impleme

L but also d
tructional co

challenges i
ured POGI

g POGIL ac
other curric

GIL requir
udents are d
pends on st

Journal of 

    

competenci
collaboratio
udent respo
ctive learnin

e for sust
ing, teachin
This aligns
, 2009; Mu
that not on

apacities fo

for teachers 
ure reduced 
munity focu
ful integrat

ing the pers
eflective na
d refine imp
concepts suc

articularly b
nactment, p
entation cha
developed t
ontexts. 

n implemen
L cycle oft
ctivities int
cular deman

res active 
disengaged 
trategies tha

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

ies, where f
on, and c
onses and 
ng and incr

tained prof
ng, observat
s with the l
urphy et al
nly enhance
or student-c

to experim
d isolation, 
used on inqu
tion of edu

sistent gap b
ature of LS
plementation
ch as inquir

beneficial. T
peer feedba
allenges. As
the confide

nting POGI
ften demand
to a rigid s
nds. 

participati
or unfamil

at cultivate 

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

fostering 
complex 
learning 
easingly 

fessional 
tion, and 
iterature 
l., 2017; 
es lesson 
centered 

ment with 
fostered 
uiry and 

ucational 

between 
S allows 
n in real 
ry-based 

Teachers 
ack, and 
s a result, 
ence and 

IL. Time 
ds more 
semester 

ion and 
liar with 
intrinsic 



To miti
models 
barriers
its pote
settings

Acknow

The aut
and Tec
are exte
collabor

Referen

Aiman,
learning
thinking
1635-16

Akiba, 
for supp
https://d

Bell, S.
House, 

Brown,
chemist
https://d

Cheung
effects 
Lesson 

Godfrey
develop
London
https://d

Hale, D
new i
https://d

Hanson
Crest.  

Idul, Jo
science 

igate these 
and explo

s and contex
ential for p
s. 

wledgemen

thor gratefu
chnology, T
ended to th
ration throu

nces 

 U., Hasyd
g (POGIL) 
g skill of pr
647. https://

M., Murata
porting coll
doi.org/10.1

 (2010). Pro
83(2), 39-4

 S. D. (20
try. Ame
doi.org/10.5

g, W. M., &
of lesson 
and Learni

y, D., Sele
pmental eva
n schools
doi.org/10.1

D., & Mulle
innovation 
doi.org/10.1

n, D. M. (20
 

oevi Jhun A
process s

challenges
ore cross-d
xtual consid
promoting 

nt 

ully acknowl
Taiwan, und
he participat
ughout the s

da, S., Usla
model assi
rimary scho
/doi.org/10.

a, A., Howa
laborative te
1016/j. tate.

oject-based 
43. https://do

010). A pro
erican Jo
5688/aj7407

& Wong, W. 
and learnin

ing Studies, 

eznyov, S., 
aluation app
s. Profes
1080/19415

en, L. G. (2
for mark

1080/10528

013). Instruc

A. (2019). P
skills and a

s, future re
disciplinary 
derations, ed

active, stu

ledges the f
er Grant No
ting school 
study. 

an (2020). 
isted by rea
ool students
12973/eu-je

rd, C. C., &
eacher learn
2018.10.01

learning fo
oi.org/10.10

ocess-orient
ournal of
7121 

Y. (2014). 
ng study on
3(2), 137–1

Anders, J.
proach to le
ssional D
257.2018.1

2009). Desi
keting cla
008.2009.1

ctor’s guide

Process orie
academic p

41

esearch sho
application

ducators can
udent-center

financial sup
o. NSTC 11
principals 

The influe
alia media t
s. European
er.9.4.1635 

& Wilkinson
ning. Teach
2  

or the 21st c
080/000986

ted guided 
f Pharm

Does lesson
n teachers 
149. https://

, Wollaston
esson study
Developmen
474488 

igning proc
asses. Mar
1489063 

e to process

ented guide
performance

uld investig
ns of POG
n optimize t
red learning

pport provid
12-2410-H-
and science

ence of pro
to improve 
n Journal of

n, B. (2019)
ing and Tea

entury: Skil
6509035054

inquiry ap
maceutical 

n study wor
and studen

/doi.org/10.

n, N., Barr
: Exploring
nt in 

cess-oriente
rket Educ

s oriented gu

d inquiry le
e (unpublis

Journal of 

    

gate adapti
GIL. By ad
the use of P
g across v

ded by the M
018-005-M
e teachers f

ocess orient
scientific l

of Education

). Lesson stu
acher Educa

lls for the fu
415   

proach to t
Education

rk? A system
nts. Interna
1108/IJLLS

rera-Pedemo
g the impact

Education,

d guided-in
cation Rev

uided inqui

earning (PO
shed maste

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

ive implem
ddressing p

POGIL and 
various edu

Ministry of 
MY2. Specia

for their inv

ted guided 
literacy and
nal Researc

udy design 
ation, 77, 3

future. The C

teaching m
n, 74(7),

matic review
ational Jou
S-05-2013-0

onte, F. (2
t of lesson 
 45(2), 

nquiry activ
view, 19, 

iry learning

OGIL) on s
er’ thesis). 

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

mentation 
practical 
enhance 

ucational 

f Science 
al thanks 
valuable 

inquiry 
d critical 
ch, 9(4), 

features 
52–365. 

Clearing 

medicinal 
, 1-6. 

w on the 
rnal for 
002  

018). A 
study in 

1-16. 

vities: A 
73-80. 

. Pacific 

students’ 
Central 



Mindan

Irwanto
thinking
process
11(4), 7

Jansen, 
approac
286-301

Lawson
learning
Associa

Lewis, 
model f

Lewis, 
study: 
Educati

Liyanag
facilitat
Educati

Moog, 
https://p

Moog, 
Process
Univers

Murphy
and exe

Özdemi
learning
36-53. h

POGIL 
https://p

Rumain
assessm
curricul
publicat

Selezny
for Less

nao Univers

o, Saputro, 
g and pr
s-oriented g
777-79. http

S., Knippe
ch: A case 
1. https://do

n, A. E., Ab
g cycle to
ation for Re

C., & Perr
for practicin

C., Perry, R
A theoretic
ion, 12(4), 2

ge, D., Lo, S
tion in pro
ion Researc

R. S.
pubs.acs.org

R. S., Cree
s-oriented g
sities, 17(4)

y, R. Weinh
ecutive sum

ir, S. M. (2
g and profes
https://dx.do

project
pogil.org/ab

n, B., Schne
ment of lea
lum. Schol
tion. https:/

yov, S. (201
son and Lea

sity. 

A. D., Ro
roblem-solv
guided-inqu
ps://doi.org/

els, M.-C.P.
 study. Int

oi.org/10.11

braham, M. 
o teach sc
esearch in S

ry, R. (201
ng mathema

R., & Hurd
cal model 
285-304. htt

S. M., & Hu
ocess orien
ch and Prac

., & S
g/doi/pdf/10

egan, F. J., 
guided inqu
), 41-52.  

hardt, F., W
mmary. Retri

2019). Impl
ssional deve
oi.org/10.17

t (2021)
bout-pogil/w

eiderman, M
arning gain
larship of 
//dx.doi.org/

19). Lesson
arning Stud

ohaeti, E., 
ving skills
uiry learnin
10.12973/ij

.J., & van J
ternational 
08/IJLLS-1

R., & Renn
ience conc
cience Teac

7). Lesson 
atics instruc

d, J. (2009)
and north 
tps://doi.org

unnicutt, S. 
nted guided
ctice, 22, 93

Spencer, 
0.1021/bk-2

Hanson, D
uiry learnin

Wyness, G. &
ieved from h

lementation
elopment of
7275/per.19

). Key 
what-is-pogi

M., Kaganov
ns with a P

Teaching 
/10.1037/stl

n study beyo
ies, 8(1), 2-

42

& Prodjos
s of pre
ng (POGIL
ji.2018.1144

Joolingen, W
Journal fo

12-2020-009

nner, J. W. (
cepts and 
ching. 

n study with
ction. ZDM M

. Improving
American 

g/10.1007/s

S. (2021). 
d inquiry 

3-104. https:

J. N. 
2008-0994.c

D. M., Spen
ng: POGIL

& Rolfe, H
https://files

n of the les
f teachers. P
9.4.6.1  

elements
il 

vskiy, L., &
POGIL-bas

and Lear
l0000275  

ond Japan: 
-18. https://d

antoso, A.K
service el
). Internati
49a 

W. R. (202
or Lesson a
98  

(1989). A th
thinking s

h mathemat
Mathematic

g mathemat
case. Jour

s10857-009-

Student disc
physical c

://doi.org/10

(2008). 
ch001  

ncer, J. N., 
L and the P

. (2017). Le

.eric.ed.gov

son study a
Participator

s of 

& Geliebter
sed experim
rning in P

evaluating 
doi.org/10.1

Journal of 

    

K. (2018). 
lementary 
ional Journ

1). Lesson 
and Learni

heory of ins
skills (Mon

tical resour
cs Educatio

tics instruct
rnal of Ma
-9102-7 

course netw
chemistry c
0.1039/D0R

POGIL: 

& Strauma
POGIL pro

esson study
v/fulltext/ED

as a tool to
ry Educatio

the PO

r, A. (2021,
mental psyc
Psychology.

impact. Int
1108/IJLLS

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

Promoting
teachers 

nal of Inst

study as a r
ing Studies

struction: u
nograph). N

rces: A sus
on, 49(4), 54

tion through
athematics 

works and in
classes. Ch

RP00031K 

An ov

anis, A. R.
oject. Metr

y: Evaluatio
D581145.pd

o improve s
onal Researc

OGIL pe

, May 6). S
chology lab
. Advance

ternational 
S-09-2018-0

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

 critical 
through 

truction, 

research 
s, 10(3), 

using the 
National 

stainable 
43-555.  

h lesson 
Teacher 

nstructor 
hemistry 

verview. 

(2006). 
opolitan 

on report 
df 

students' 
ch, 6(1), 

edagogy. 

Students’ 
boratory 

e online 

Journal 
0061  



Şen, Ş.
inquiry 
Asia-Pa
https://w

Simons
learning
STEM E

Stanfor
strategi
guided 
1501-15

Trevath
learning
Design,

Vacek, 
from ph
Review,

Villago
approac
Congre

 

, Yilmaz, A
learning (

acific For
www.eduhk

son, S. R., 
g (pogil) in
Education, 

d, C., Moo
es and thei
inquiry lea

513. https://

han, J., My
g technique
, 7(3), 23-37

J. J. (2011
hysical sci
, 29(2), 78-

onzalo, E. C
ch in enhan
ss 2014 De 

A., & Geba
POGIL) on
rum on 
k.hk/apfslt/v

& Shadle, 
n undergrad
14 (1). 56-6

on, A., Tow
r influences
arning phys
/doi.org/10.

yers, T., & 
es for teach
7. https://do

1). Process 
ences, prom
88. https://d

. (2014, Ma
ncing stude
La Salle U

an, Ömer (D
n 11th grad

Science 
v17_issue2/

S. E. (201
duate biome
63.  

wns, M., & 
s on studen
sical chemi
1021/acs.jc

Gray, H. (
hing large 
oi.org/10.52

oriented gu
motes deep
doi.org/10.2

arch 6-8). Pr
nts’ academ
niversity. 

43

Dec., 2016
ders' concep

Learning 
/sen/index.h

13). Implem
echanics: L

Cole ́, R. (
nt argument
istry classro
chemed.5b0

(2014). Sca
information

204/jld.v7i3

uided inqui
p student le
22488/oksta

rocess-orien
mic perform

). The effe
ptual under

and Tea
htm 

menting pro
Lessons lea

(2016).  ana
tation: a cas
oom. Journ

00993 

aling-up pro
n systems 
.185 

ry learning
earning in 

ate.18.10042

nted guided
mance. Pres

Journal of 

    

ct of proce
rstanding o
aching, 1

ocess orient
arned by a 

alysis of in
se study of 
nal of Chem

ocess-orien
courses. Jo

(POGIL), 
aviation. C

24 

d inquiry lea
sented at th

Studies in E
ISSN 2

2025, Vol. 1

 www.macroth

ess oriented
of electroch

7(2). Art

nted guided 
novice. Jou

nstructor fac
f a process 
mic Educat

nted guided 
ournal of L

a teaching 
Collegiate A

arning: An e
he DLSU R

Education 
2162-6952 
15, No. 3 

 
hink.org/jse 

d guided 
hemistry. 
ticle 5 

inquiry 
urnal of 

cilitation 
oriented 
tion, 93, 

inquiry 
Learning 

method 
Aviation 

effective 
Research 


