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A B S T R A C T:  S u c c essf ul  pr o bl e m- b as e d  l e ar ni n g  ( P B L)  oft e n  r e q u ir es  st u d e nts  t o  c oll e cti v el y  r e g ul at e  t h eir  
l e ar ni n g pr o c e ss e s a s a gr o u p a n d e n g a g e i n s o ci all y s h ar e d r e g ul ati o n of l e ar nin g ( S S R L). T hi s p a p er f o c u s e s o n 
h o w f a cilit at ors s u p p ort e d S S R L i n t h e c o nt e xt of mi d dl e- s c h o ol g a m e- b as e d P B L. Usi n g c o n v ers ati o n a n al ysis, 
t his st u d y a n al y z e d t e xt- b as e d c h at mess a g es of f a cilit at ors a n d st u d e nts c oll e ct e d d uri n g g a m e pl a y. T h e a n al ysis 
r e v e al e d  dir e ct  m o d eli n g  str at e gi es  s u c h  as  p erf or mi n g r e g ul ati v e  pr o c ess es,  pr o m oti n g gr o u p a w ar e n ess,  a n d 
d e ali n g wit h c o nti n g e n c y as w ell as i n dir e ct str at e gi es i n cl u di n g pr o m pti n g q u esti o ns a n d a c k n o wl e d g m e nt of 
r e g ul ati o n, a n d t h e p att er ns of h o w f acilit ati o n f a d e d t o yi el d r es p o nsi biliti es t o st u d e nts t o r e g ul at e t h eir o w n 
l e ar ni n g.  T h e  fi n di n gs  will  i nf or m  r es e ar c h ers  a n d  pr a ctiti o n ers  t o  d esi g n  pr o m pts  a n d d e v el o p  t e c h n ol o gi c al  
t o ols s u c h as a d a pti v e s c aff ol di n g t o s u p p ort S S R L i n P B L or ot h er c oll a b or ati v e i n q uir y pr o c ess es. 
 
K e y w o r ds:  Pr o bl e m- b as e d l e ar ni n g, S o ci all y s h ar e d r e g ul ati o n, F a cilit ati o n,  C oll a b or ati v e i n q uir y, C o n v ers ati o n 
a n al y sis 
 
 

1. I nt r o d u cti o n 
 
Pr o bl e m- b as e d L e ar ni n g ( P B L) is a n  i nstr u cti o n al a p pr o a c h e m p h asi zi n g l e ar ni n g t hr o u g h c oll a b or ati v e s m all 
gr o u p pr o bl e m- s ol vi n g ( H m el o- Sil v er, 2 0 0 4). It h as b e e n a p pli e d i n  K – 1 2 e d u c ati o n t o d esi g n s ci e ntifi c i n q uir y 
a n d pr o m ot e st u d e nt- c e nt er e d cl ass r o o ms ( Ki m et al., 2 0 1 8; M erritt et al., 2 0 1 7; Wir k al a & K u h n, 2 0 1 1). T h e 
i nt e gr ati o n of P B L wit h C o m p ut er- S u p p ort e d C oll a b or ati ve L e ar ni n g ( C S C L) c a n e n h a n c e st u d e nts’ pr o bl e m-
s ol vi n g  i n  t e c h n ol o g y-ri c h  l e ar ni n g  e n vir o n m e nts  ( L u  et  al.,  2 0 1 0).  W hil e  t h e  e m p h asis  of  P B L  h as  
pr e d o mi n a ntl y b e e n o n s o ci al k n o wl e d g e c o nstr u cti o n, t h er e is a n ot e d g a p i n  t h e lit er at ur e r e g ar di n g its r ol e i n 
f a cilit ati n g  c oll a b or ati o n  t o  hi g hli g ht  st u d e nts’  a g e n c y a n d s o ci all y  s h ar e d  r e g ul ati o n i n l e ar ni n g. M e a n w hil e, 
C S C L  pl a c es  a  si g nifi c a nt  e m p h asis  o n  s o ci all y  s h ar e d  r e g ul ati o n,  f o c u si n g  o n  e n a bli n g  st u d e nts  t o  
c oll a b or ati v el y m a n a g e t h eir l e ar ni n g pr o c ess es ( P a n a d er o & J är v el ä, 2 0 1 5). T o  a d dr ess t his g a p, o ur st u d y ai ms 
t o i n c or p or at e t h e n oti o n of s o ci all y s h ar e d r e g ul ati o n, t y pi c all y ass o ci at e d wit h C S CL, i nt o P B L fr a m e w or ks. 
T his i nt e gr ati o n s e e ks t o u n d erst a n d h o w t o s u p p ort t h e c oll a b or ati o n pr o c ess of P B L i n C S C L c o nt e xts.  
 
W hil e e n g a gi n g i n P B L pr o c ess es, st u d e nts ar e r e q uir e d t o t a k e r es p o nsi b ilit y, r e g ul at e t h eir o w n l e ar ni n g, a n d 
e n g a g e i n s o ci all y s h ar e d r e g ul ati o n of  l e ar ni n g ( S S R L) t o c oll e cti v el y m a n a g e t h eir l e ar ni n g as a gr o u p (J är v el ä 
et al., 2 0 1 0; V ol et et al., 2 0 0 9). Gr o u ps  wit h eff e cti v e S S R L s h o ul d d e v el o p str o n g c o n n e cti o ns a m o n g m e m b ers 
a n d e n g a g e i n pr o d u cti v e c oll a b or ati o n pr o c ess es. S u c c essf ul e n g a g e m e nt i n S S R L i n cl u d es att e n di n g t o s e v er al 
pr o c ess es s u c h as pl a n ni n g, m o nit ori n g, a n d e v al u ati n g t as ks b ef or e, d uri n g, a n d aft er e n g a gi n g i n t h os e gr o u p 
t as ks ( Li et al., 2 0 2 2; L e e et al., 2 0 1 5). S h ar e d m o nit ori n g of t as ks a n d a cti o ns, i n p arti c ul ar, r e q uir es m ut u al 
eff orts t o k e e p t h eir c oll e cti v e w or k o n tr a c k ( Di n d ar et al., 2 0 1 9). At t h e s a m e ti m e, t e a c h ers ass u m e t h e r ol e of 
f a cilit at or  i n  t h e  cl assr o o m,  f oc u si n g  o n  s u p p orti n g  st u d e nt s’  l e ar ni n g  pr o c e ss  i n cl u di n g  S S R L  r at h er  t h a n  
pr o vi di n g  c o nt e nt  k n o wl e d g e  dir e ctl y  t o  st u d e nts  ( Ert m er  &  Si m o ns,  2 0 0 6).  D uri n g  f a cilit ati o n,  a  m aj or  
c h all e n g e f or t e a c h er s t o s u p p ort S S R L i s t o pr o vi d e j u st  t h e ri g ht a m o u nt of i nt er v enti o n at j ust t h e ri g ht ti m e 
a n d b al a n c e b et w e e n s u p p orti n g m e a ni n gf ul c o n v ers ati o ns a n d st u d e nts’ a g e n c y  ( Ert m er  & Gl a z e ws ki, 2 0 1 5). 
T h er ef or e, a criti c al f a c ilit ati o n s kill is f or t e a c h ers t o n urt ur e S S R L i nst e a d of r e g ul ati n g t he w or k f or st u d e nts 
( Ki m & Li m, 2 0 1 7). 
  
F a cilit ati o n  t a k es  a n  ess e nti al  r ol e  i n  pr o m oti n g  S S R L  f or  P B L  b y  s u p p orti n g  gr o u p  c oll a b or ati o n  t hr o u g h  
g ui di n g st u d e nts’ l e ar ni n g, p us hi n g f or criti c al t hi n ki n g, a n d m o d eli n g t h e i n q uir y pr o c e ss ( H m el o- sil v er, 2 0 0 6). 
M or e o v er,  t e c h n ol o g y  c a n  pl a y  a n  i m p ort a nt  r ol e  i n  a d v a n ci n g  l e ar ni n g,  s u c h  as  e n a bli n g  st u d e nts  t o  w or k  
t o g et h er a n d c o m m u ni c at e i de a s d uri n g t h e l e ar ni n g pr o c e ss ( J e o n g & H m el o- Sil v er, 2 0 1 6; H olst ei n et al., 2 0 1 9; 
M arti n e z M al d o n a d o et al., 2 0 1 2; G o b ert et al., 2 0 2 3) a n d t o s e e k as sist a n c e fr o m a t e a c h er or f a cilit at or ( H m el o-
Sil v er et al., 2 0 1 9). I n C S C L, t e c h n ol o g y c a n s u p p ort f a c ilit ati o n t hr o u g h str u ct ur e d s c aff ol ds e m b e d d e d i n t h e 
l e ar ni n g  e n vir o n m e nt  ( e. g.,  H o n g  et  al.,  2 0 2 2;  C h e n  et  al.,  2 0 1 8).  F or  e x a m pl e,  d esi g n  pri n ci pl es  of  C S C L  
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e n vir o n m e nt s  h a v e  b e e n  pr o p o s e d  t o  s u p p ort  gr o u p  S S R L  (J är v el ä  et  al.,  2 0 1 5).  Y et,  d es pit e  t e c h n ol o g y’s  
c o ntri b uti o ns, t h e irr e pl a c e a bl e r ol e of h u m a n f a cilit at ors i n P B L r e m ai n s. F a cilit at ors ar e e x p e ct e d t o cl o s el y 
m o nit or t h e dis c u ssi o n, u n d erst a n d t h e c o nt e xt b as e d o n t h eir e x p ertis e, a n d i nt er v e n e wit h a p pr o pri at e str at e gi es 
as  n e e d e d,  pr o vi di n g  a d a pti v e  s c aff ol di n g  of  c o g niti v e ,  m oti v ati o n al,  a n d  e m oti on al  l e v els,  b as e d  o n  t h eir  
i n si g ht s  of  pr o bl e m- s ol vi n g  a n d  c oll a b or ati v e  i n q uir y.  T e c h n ol o g y-ri c h  l e ar ni n g  e n vir o n m e nts  mi g ht  als o  
i ntr o d u c e  c h all e n g es  f or  f a cilit ators  as  t h e y  m ust  a d a pt  t h e  f a cilit ati o n  str at e gi es  d e v el o p e d  i n  f a c e-t o-f a c e  
l e ar ni n g  e n vir o n m e nt s.  F or  e x a m pl e,  f a cilit ati n g  a  virt u al  dis c u ssi o n  will  e nt ail  diff er e nt  d y n a mi cs  t h a n  
s u p p orti n g  a  f a c e-t o-f a c e  c o n v ers ati o n  ( K a mi n  et  al. ,  2 0 0 9;  G o o d  et  al.,  2 0 0 8).  D es pit e  t h e  i m p ort a n c e  of  
f a cilit ati o n  i n  C S C L,  t h er e  h a v e  b e e n  f e w  st u di es  o n  t h e  str at e gi es  t h at  f a cilit at ors  us e  t o  s u p p ort  S S R L  i n  
t e c h n ol o g y-ri c h P B L cl assr o o m s. T h er ef or e, t his st u d y l o o ks at h o w h u m a n f a cilit at ors us e str at e gi es t o s u p p ort 
t e c h n ol o g y-ri c h  P B L  wit h  a n  S S R L  l e n s.  W e  i n v esti gat e  t his  b y  a d o pti n g  a gr o u n d e d  a p pr o a c h  t o  cl assr o o m 
dis c o urs e t o u n p a c k h o w S S R L w as i m p a ct e d b y f a cilit ati o n m o v es.  
 
 

2. Lit e r at u r e r e vi e w 
 
T h e i nt er pl a y b et w e e n Pr o bl e m- B as e d  L e ar ni n g ( P B L) a n d S o ci all y S h ar e d R e g ul ati o n of L e ar ni n g ( S S R L) h as 
st e a dil y  g ar n er e d  a c a d e mi c  att e nti o n.  Hist ori c all y,  P B L’s  p e d a g o gi c al  r o ots  l a y  i n  t h e  pr a cti c e  of  pr o m oti n g  
c oll a b or ati v e  pr o bl e m-s ol vi n g a n d  e n s uri n g  st u d e nt- c e ntri c cl assr o o ms,  e m p h asi zi n g  i n di vi d u al  st u d e nts’  s elf-
dir e ct e d l e ar ni n g ( E v e n s e n, 2 0 0 0) a n d s o ci al k n o wl e d g e c o nstr u cti o n ( Ki m et al., 2 0 1 8; M erritt et al., 2 0 1 7). I n 
j u xt a p ositi o n, S S R L e m er g es fr o m C om p ut er- S u p p ort e d C oll a b or ati v e L e ar ni n g ( C S C L), f o c u si n g o n t h e j oi nt 
m o nit ori n g a n d m a n a gi n g of l e ar ni n g pr o c e ss e s ( e. g., G o b ert et al., 2 0 2 3; O c h o a et al., 2 0 2 3). R e s e ar c h s u g g ests 
t h at st u d e nt s e n g a g e d i n P B L s h o ul d n ot o nl y b e a c c o u nt a bl e f or t h eir i n di vi d u al l e arni n g b ut als o b e pr ofi ci e nt 
i n S S R L t o r e g ul at e gr o u p l e ar ni n g ( D a n g et al., 2 0 2 3; Mi c h als k y & C o h e n, 2 0 2 1). T h er ef or e, eff e cti v e S S R L 
c a n c o ntri b ut e t o r o b ust gr o u p c o n n e cti o ns a n d pr o d u cti v e c oll a b or ati o n d y n a mi cs, p ot e nti all y d e m o nstr at e d i n 
pr o c ess es li k e pl a n ni n g, m o nit ori n g, a n d e v al u ati n g gr o u p t as ks ( Li et al., 2 0 2 2; L e e et al., 2 0 1 5). C o n c urr e ntl y, 
t h e i n cr e as e d us e of t e c h n ol o g y i n cl assr o o ms h as s h o w n p ot e nti al f or f a cilit ati n g S S R L, es p e ci all y wit hi n C S C L 
e n vir o n m e nts (J är v el ä et al., 2 0 1 5). N e v ert h el ess, w hil e t h e p ot e nti al of t e c h n o l o g y i n e n h a n ci n g f a cilit ati o n is 
r e c o g ni z e d,  t h e  criti c al  r ol e  of  h u m a n  f acilit at ors  i n  P B L  cl assr o o ms  p ersists.  T h us,  w e  f o c u s  o n  p oi nts  of  
c o n n e cti o n  b et w e e n  P B L,  S S R L,  a n d  t h e  e v ol vi n g  r ol e  of  f a cilit ati o n,  p arti c ul arl y  i n  t e c h n ol o g y-ri c h  
e n vir o n m e nts,  s etti n g  t h e  f o u n d ati o n  f o r  t h e  c urr e nt  st u d y’ s  e x pl or ati o n  i nt o  f a cilit ati o n  str at e gi es  t h at  f ost er  
S S R L wit hi n P B L fr a m e w or ks. 
 
 
2. 1. P r o bl e m- b as e d l e a r ni n g ( P B L)  
 
Pr o bl e m- b as e d l e ar ni n g ( P B L) is a p e d a g o gi c al a p pr o a c h c e nt eri n g ar o u n d c oll a b or ati v el y s ol vi n g ill-str u ct ur e d 
pr o bl e ms  i n  s m all  gr o u ps  ( B arr o ws, 1 9 8 6;  H m el o- Sil v er,  2 0 0 4).  P B L  h ol d s  t h at  k n o wl e d g e  e v ol v e s  t hr o u g h  
s o ci al  i nt er a cti o n,  f or e gr o u n di n g  st u d e nts’  a cti v e  r ol es,  a n d  c oll a b or ati o n  i n  t h e  pr o c ess  of  c o - c o n str u cti o n  
( W hit e hill et al., 2 0 1 4). D uri n g P B L, st u d e nts ar e e x p e ct e d t o e x p eri e n c e t h e i n q uir y p h as es i n cl u di n g s etti n g u p 
pr o bl e m s c e n ari o s, i d e ntif yi n g f a ct s,  g e n er ati n g i d e as or h y p ot h es es, m a ki n g a n a cti o n pl a n, d efi ni n g k n o wl e d g e 
g a p s (i. e., l e ar ni n g iss u es), a p pl yi n g n e w k n o wl e d g e, a n d r efl e cti n g o n k n o wl e d g e ( H m el o- Sil v er, 2 0 0 4; S a v er y 
& D uff y, 1 9 9 5), w hil e n e g oti ati n g wit h t h eir p e er s as a gr o u p.  
 
P B L  h as  b e e n  utili z e d  i n  K- 1 2  e d u c ati o n  as  a n  i n q uir y  a p pr o a c h  d u e  t o  its  d e m o nstr at e d  eff e cti v e n ess  i n  
a cti v ati n g  st u d e nts’  pri or  k n o wl e d g e,  f ost eri n g  k n o wl e d g e  c o nstr u cti o n,  a d v a n ci n g  s elf- dir e ct e d  l e ar ni n g  
str at e gi es, a n d d e v el o pi n g c oll a b or ati o n s kills ( e. g., M erritt et al., 2 0 1 7; G o o d n o u g h & C as hi o n, 2 0 0 6). D es pit e 
all  t h e  b e n efits,  i m pl e m e nti n g  P B L  i n  K- 1 2  cl assr o o ms  c a n  bri n g  c h all e n g es  t o  b ot h  st u d e nts  a n d  t e a c h ers.  
St u d e nts c a n b e c h all e n g e d i n t er ms of r e a di n ess t o s h ift i nt o a cti v e r ol es i n t he cl assr o o m, es p e ci all y i n K- 1 2 
e d u c ati o n w h er e y o u n g st u d e nts m a y l a c k pr e vi o us e x p e ri e n c e i n c o ntr olli n g t h eir o w n l e ar ni n g ( B ell a n d et al., 
2 0 1 5; H u n g et al., 2 0 0 8). M or e o v er, t e a c h er s h a v e r e p ort e d fr u str ati o n w h e n f a cilit ati n g u n d er - pr e p ar e d y o u n g 
st u d e nts ( Ert m er & Si m o ns, 2 0 0 6; Ert m er et al., 2 0 0 9). 
 
 
2. 2. F a cilit ati o n i n P B L 
 
F a cilit ati o n is a criti c al f e at ur e of P B L. A P B L f a cilit at or p us h es st u d e nts t o t hi n k b y m o d eli n g w a y s of e n g a gi n g 
i n  P B L  i n q uir y  ( e. g.,  q u esti o ni n g  t e c h ni q u es),  f a cilit ati n g  st u d e nts  i n  m a ki n g  dis ci p li n ar y  t hi n ki n g  visi bl e,  
c o a c hi n g t h e m t o f o c u s o n t h e pr o bl e m at h a n d a n d g e n e r at e m ulti pl e s ol uti o ns, gr a d uall y f a di n g t h eir f a cilit ati o n 
w h e n  st u d e nts  b e gi n  t a ki n g  r es p o nsi b ilit y  f or  t h eir  o w n  l e ar ni n g,  a n d  pr o vidi n g  o p p ort u niti es  f or  st u d e nts  t o  
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r efl e ct o n t h eir l e ar ni n g ( J o h ns o n & T a wfi k, 2 0 2 2; B ae et al., 2 0 2 1; S ali nitri et al. , 2 0 1 5; Gl a z e ws ki et al., 2 0 1 4). 
F a cilit ati o n  i n  P B L  n e e ds  t o  att e n d  t o  m ulti pl e  f a c ets  i n  t h e  l e ar ni n g  pr o c e ss,  fr o m  d e e p e ni n g  dis ci pli n ar y  
u n d er st a n di n g  t o  f o st eri n g  pr o d u cti v e  gr o u p  c oll a b or ati o n. W hil e  c arr yi n g  o ut  t h e  f a cilit ati o n  t as ks,  it  is  als o  
cr u ci al  f or  t e a c h ers  t o  wit h dr a w  t h e  f a cilit ati o n  at  t h e  j ust -ri g ht  m o m e nt  a n d  h a v e  st u d e nts  dri v e  t h eir  o w n  
c o n v er s ati o n ( B a e el., 2 0 2 1). F or K- 1 2 s etti n gs, s hifti n g a t e a c h er’s r ol e t o a P B L f a cilit at or p os es c h all e n g es, 
r a n gi n g fr o m a dj u sti n g p er c e pti o n a n d b eli ef a b o ut i nq uir y l e ar ni n g t o a d a pti n g P B L f a cilit ati o n str at e gi es a n d 
i m pr o vi n g t e a c hi n g s kills ( Pi m e nt el & M c N eill, 2 0 1 3).   
 
W hil e t h e c or e of P B L r e v ol v es ar o u n d d e e p, m e a ni n gf ul  l e ar ni n g a n d t h e a cti v e c o n str u cti o n of k n o wl e d g e, 
c oll a b or ati o n pl a y s a f u n d a m e nt al r ol e i n t his p e d a g o gi c al a p pr o a c h ( C h e n et al., 2 0 2 2; U n al & C a kir, 2 0 2 1; 
Ert m er & Gl a z e ws ki, 2 0 1 5). F a cilit at ors i n P B L g ui d e st u d e n t s t hr o u g h pr o c e ss e s of i d e ntif yi n g k n o wl e d g e g a p s, 
f or m ul ati n g  h y p ot h es es,  a n d  s e e ki n g  r el e v a nt  i nf or m ati o n.  D uri n g  t h e  c oll a b or ati o n,  st u d e nts  s h o ul d  i nt er a ct,  
s h ar e, c h all e n g e, a n d b uil d u p o n e a c h ot h er’s i d e as b y c oll e cti v el y r e g ul ati n g t h eir o w n l e ar ni n g ( N g u y e n et al., 
2 0 2 3, Br a n s e n et al., 2 0 2 2). M or e o v er, c oll a b or ati o n i s n ot m er el y a b y pr o d u ct of t h e P B L pr o c ess b ut a cr u ci al 
el e m e nt t h at, w h e n  eff e cti v el y a d dr ess e d, c a n sig nifi c a ntl y e n h a n c e k n o wl e d g e c o ns tr u cti o n. T h us, w e s e e k t o 
i nf or m t h e pi v ot al r ol e c oll a b or ati o n pl a y s i n P B L a n d e x pl or e f a cilit ati o n str at e gi es t h at c a n c o ntri b ut e t o b ot h 
k n o wl e d g e c o nstr u cti o n a n d c oll a b or ati v e i nt er a cti o ns. 

 
 
2. 3. S o ci all y s h a r e d r e g ul ati o n of l e a r ni n g ( S S R L) i n c oll a b o r ati o n  
 
I n  as ki n g  st u d e nts  t o  dir e ct  t h eir  o w n  l e ar ni n g  pr o c ess,  s elf-r e g ul ati o n  is  a n  ess e nti al  s k ill  i n  c oll a b or ati v e  
l e ar ni n g, i n cl u di n g P B L ( H a d wi n et al., 2 0 1 1). S elf-r e g ul ati o n i n e d u c ati o n i s d e s cri b e d b y Zi m m er m a n ( 2 0 0 5) 
as “t h e s elf- g e n er at e d t h o u g hts, f e eli n gs, a n d a cti o ns t h at ar e pl a n n e d a n d c y cli c all y a d a pt e d t o t h e att ai n m e nt of 
p er s o n al g o al s ” ( p. 1 4). M a n y eff ort s h a v e b e e n m a d e t o s u p p ort s elf-r e g ul ati o n i n l e ar ni n g, t h e or eti c all y a n d 
e m piri c all y,  s u c h  as  a d a pti v e  s y st e m  el e m e nts  as  p e d a g o gi c al  t o ols  ( A z e v e d o  &  H a d wi n,  2 0 0 5),  b y  m a ki n g  
t hi n ki n g visi bl e, r efl e cti o n pr o m pts, a n d s elf- e v al uati o n ( H u & Dris c oll, 2 0 1 3; E n glis h & Kits a nt as, 2 0 1 3; Ki n gir 
et al., 2 0 1 3).  
 
C oll a b or ati o n  is  o n e  of  t h e  ess e nti al  f e at ur es  i n  P B L,  t hr o u g h  w hi c h  r e g ul ati o n  of  l e ar ni n g  is  s h ar e d  w hil e  
st u d e nts l e ar n t o g et h er  a n d c oll e cti v el y r eg ul at e t h eir l e ar ni n g as a gr o u p ( M al m b er g et al., 2 0 1 5). S S R L r ef ers t o 
a gr o u p-l e v el pr o c e ss i n w hi c h st u d e nts c oll e cti v el y t a k e c o ntr ol of t he l e ar ni n g t as ks t hr o u g h s h ar e d, n e g oti at e d, 
a n d  it er ati v e  r e g ul ati n g  a cti o ns  (J är v el ä  &  H a d wi n ,  2 0 1 3;  Wi n n e  et  al.,  2 0 1 3;  V ol et  &  M a nsfi el d,  
2 0 0 6).  S o ci all y- s h ar e d  r e g ul ati o n  of  l e ar ni n g  br o a d e n s  p ers p e cti v es  o n  l e ar ni n g  b e y o n d  i n di vi d u al  c o g niti v e  
pr o c ess es a n d o ut c o m es, i n cl u di n g t h e a cti v e r ol es of m oti v ati o n, e m oti o n, m et a c o g niti o n, a n d str at e gi c b e h a vi or 
i n s u c c essf ul l e ar ni n g ( H a d wi n et al., 2 0 1 6). A c k n o wl e d gi n g t h at S S R L  i s oft e n di s c u ss e d i n C S C L c o nt e xts, t hi s 
st u d y  e x p a n ds  t his  n oti o n  t o  P B L,  h el pi n g  us  el a b or at e  o n  h o w  f a cilit at ors  s u p p ort  gr o u p  c oll a b or ati o n  b y  
f ost eri n g  S S R L  t o  r e a c h  t h e  p e d a g o gi c al  g o als  of  P B L.  T h er ef or e,  i n  t his  p a p er,  S S R L  r ef ers  t o  t h e  s o ci all y  
s h ar e d r e g ul ati o n pr o c ess w h e n st u d e nts e n g a g e i n c oll a b or a ti v e pr o bl e m-s ol vi n g i n P B L.  
 
 
2. 4. S u p p o rt f o r S S R L i n t e c h n ol o g y- ri c h e n vi r o n m e nts  
 
Alt h o u g h t h er e h a v e b e e n m a n y eff ort s t o s u p p ort S R L at t h e i n di vi d u al l e v el ( E v e ns e n, 2 0 0 0), l ess att e nti o n h as 
b e e n p ai d t o s u p p orti n g S S R L at t h e gr o u p l e v el ( J är v el ä et al., 2 0 1 5). S S R L r e q uir es c o m pl e x a n d d y n a mi c 
i nt er a cti o n, w hi c h is i n a d diti o n t o t he r e q uir e m e nts of i n di vi d u al r e g ul ati o n.  F or e x a m pl e, t h e i n di vi d u al i n q uir y 
pr o c ess is c h ar a ct eri z e d pri m aril y b y h o w i n di vi d u als d efi n e t h eir g o als a n d r e g ul at e pr o c ess es a n d a p pr o a c h es as 
p art of r e a c hi n g t h eir g o als. H o w e v er, i n S S R L l e ar n ers m ust  als o e n g a g e i n c o m pl e x i nt er a cti o ns t o r e a c h g o als 
w hi c h c a n c o nsist of l e ar n er- pr o c ess, l e ar n er-l e ar n er, l e ar n er- gr o u p, a n d l e ar n er- g o al i nt er a cti o ns ( T h o m ps o n & 
Fi n e, 1 9 9 9). J är v el ä et al. ( 2 0 1 5) pr o p o s e d t hr e e d e si g n pri n ci pl es t o s u p p ort S S R L i n C S C L: “( 1) i n cr e asi n g 
l e ar n ers’ a w ar e n ess of t h eir o w n a n d ot h ers’ l e ar ni n g pro c ess es, ( 2) s u p p orti n g t h e e xt er n ali z ati o n of st u d e nts’ 
a n d  ot h ers’  l e ar ni n g  pr o c ess  i n  a  s o ci al  pl a n e  a n d  h el pi n g  i n  s h ari n g  a n d  i nt er a cti o n,  a n d  ( 3)  pr o m pti n g  t h e  
a c q uisiti o n a n d a cti v ati o n of r e g ul at or y pr o c ess es ( p. 7) . ” B as e d o n t h e t hr e e pri n ci pl es a b o v e, t h e y d esi g n e d 
o nli n e pl a n ni n g a n d e v al u ati o n  t o ols e m b e d d e d i n a virt u al c oll a b or ati v e s yst e m t o e n h a n c e t h e a w ar e n ess of 
gr o u p  m e m b er s  a n d  r e c ei v e  a n o n y m o u s  p e er  f e e d b a c k.  T h e y  r e p ort e d  t h e  p o siti v e  eff e ct  br o u g ht  b y  t h eir  
d e si g n e d  S S R L  t o ol s  wit h  1 0 3  fir st- y e ar  t e a c h er  e d u c ati o n  st u d e nt s  a s  p arti ci p a nt s  w or ki n g  s y n c hr o n o u sl y  
o nli n e.  T h e  r es ult  s h o w e d  t h at  gr o u ps  wit h  S S R L  t o ols,  c o m p ar e d  t o  t h os e  wit h o ut,  w er e  c o or di n ati n g  a n d  
m ai nt ai ni n g a p ositi v e s o ci o e m oti o n al b al a n c e a m o n g gr o u p m e m b ers ( M al m b er g et al., 2 0 1 5). T his s u g g ests 
t h at S S R L t o ols c a n b e o n e s o ur c e of pr o m pti n g s u c c essf ul s h ar e d r e g ul ati on. I n a d diti o n, Z h e n g et al. ( 2 0 1 7) 
pr o p os e d  a  s o ci all y  s h ar e d  r e g ul ati o n- e m b e d d e d  C S C L  t o ol  t o  s u p p ort  c oll e cti v e  r e g ul ati o n  of  l e ar ni n g  fr o m  
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pl a n ni n g  t o  e v al u ati o n  f or  u n d er gr a d u at e  st u d e nts  a n d  d e m o nstr at e d  a  si g nifi c a nt  i m pr o v e m e nt  i n  l e ar ni n g  
a c hi e v e m e nts a n d gr o u p p erf or m a n c e.  
 
J är v el ä et al. ( 2 0 1 5) ar g u e d f or t h e n e e d t o d e v el o p a d a pti v e a n d p ers o n ali z e d t o ols t ail o r e d t o e a c h i n di vi d u al 
a n d gr o u p’s l e ar ni n g n e e ds. F or e x a m pl e, a d as h b o ar d vis u ali zi n g c oll a b or ati o n e n a bl e d b y l e ar ni n g a n al yti cs c a n 
b ett er i nf or m l e ar n er s a n d t e a c h er s i n C S C L ( C h e n et al., 2 0 2 1; Gr ell er & Dr a c h sl er, 2 0 1 2). T h o u g h hi g hli g hti n g 
t e c h n ol o g y, l e ar ni n g i n C S C L i n v ol v es i nt er a cti o ns n ot o nl y wit h c o m p ut ers b ut als o a m o n g h u m a n p arti ci p a nts 
s u c h as t e a c h ers. I n f a ct, t e a c h ers pl a y a m aj or r ol e i n C S C L t o m o nit or a n d pr o vi d e c o m pl e x s u p p ort i n C S C L, 
i n cl u di n g n urt uri n g S S R L (I n g ulfs e n et al., 2 0 1 8). 
 
 
2. 5. C h all e n g es i n s u p p o rti n g S S R L  i n t e c h n ol o g y- ri c h e n vi r o n m e nts 
 
U nli k e  c oll a b or ati o n  wit h o ut  t e c h n ol o g y,  st u d e nts  i n  t e c h n ol o g y-ri c h  e n vir o n m e nt  s c e n ari os  m a y  h a v e  m or e  
li mit e d  str at e gi es  f or r es p o n di n g t o t h eir p e er s  a n d r e g ul ati n g  t h eir l e ar ni n g w h e n  i nt er a cti n g  wit h t h e  virt u al 
e n vir o n m e nt,  w hi c h  cr e at es  n e w  c h all e n g es  f or  S S R L  d uri n g  t h e  l e ar ni n g  pr o c ess  ( S a vi n- B a d e n,  2 0 0 7;  
L o b c z o ws ki  et  al.,  2 0 2 2).  F or  e x a m pl e,  s e n di n g  t e xt- b a s e d  m e s s a g es  mi g ht  p os e  c h all e n g es  i n  g ai ni n g  ot h er  
st u d e nts’ att e nti o n. T his is m or e str ai g htf or w ar d d uri n g f a c e-t o-f a c e i nt er a c ti o ns i n w hi c h t h er e ar e p h ysi c al c u es 
a n d cl e ar er m ar k ers of t ur n-t a k i n g ( G ar ci a & J a c o bs, 1 9 9 9).  
 
F urt h er m or e, t e a c h ers as f a cilit at ors e x p eri e n c e si mil ar  c h all e n g e s w h e n s u p p orti n g st u de nts i n C S C L, s u c h as 
t e c h n ol o g y-ri c h P B L e n vir o n m e nts. I n P B L, t e a c h ers s er v e as f a cilit at ors i n cl as sr o o ms t o h el p st u d e nts b uil d 
a n d m ai nt ai n a pr o d u cti v e di s c u ssi o n b ut i n a d diti o n n e e d  t o b al a n c e pr o vi di n g str uct ur e f or st u d e nts w hil e als o 
s u p p orti n g t h eir a g e n c y t o m o nit or t h eir o w n l e ar ni n g ( H m el o-sil v er, 2 0 0 6; J är v el ä et al., 2 0 1 5). Alt h o u g h t h e 
t e c h n ol o g y mi g ht e n a bl e cl o s er m o nit ori n g of st u d e nts’ l e ar ni n g a cti viti es, it c a n als o a d d t o t h e c o m pl e xit y of 
t h e  l e ar ni n g  pr o c ess,  r e q uiri n g  d y n a mi c  a n d  n u a n c e d  f a cilit ati o n  str at e gi es.  F or  e x a m pl e,  t e c h n ol o g y  e n a bl es  
f a cilit at ors  t o  m o nit or  gr o u p-l e v el  dis c u ssi o ns  b y  r e a di n g  st u d e nts’  str e a mi n g  c h at  s o  t h at  t h e y  c a n  i nt er v e n e 
w h e n  o ut- of- d o m ai n  c o n v er s ati o n  i s  h a p p e ni n g  ( J e o n g  &  H m el o- Sil v er,  2 0 1 6).  H o w e v er,  it  i s  h ar d  f or  o n e  
t e a c h er t o m o nit or m ulti pl e gr o u ps at t h e s a m e ti m e ( Dill e n b o urg, 2 0 1 3). I n a d diti o n, d es pit e t h e li mit e d c a p a cit y 
e a c h t e a c h er h as, f or st u d e nts, t o o m u c h  i nt er v e nti o n fr o m f a cilit at ors mi g ht i nhi bit dis c u ssi o n a m o n g st u d e nts as 
t h e y f e ar s ur v eill a n c e i n t h e cl assr o o m ( F e y zi B e h n a g h & Y asr e bi, 2 0 2 0).  
 
I n c o n cl usi o n, e arli er st u di es h a d a ri c h dis c ussi o n o v er t h e s y st e m-l e vel s u p p ort of S S R L wit h t h e d esi g n of 
t e c h n ol o gi c al  t o ols.  H o w e v er,  pr e vi o us  st u di es  h a v e  n ot  f o c u s e d  o n  t e a c h ers’  f a cilit ati o n  i n  P B L  t o  s u p p ort  
S S R L. W hil e it is e vi d e nt t h at t e a c h er f a cilit ati o n s er v es a criti c al r ol e i n pr o m oti n g st u d e nts’ l e ar ni n g d uri n g t h e 
c oll a b or ati v e  i n q uir y  pr o c ess,  t h er e  is  a  l a c k  of  i n v esti g ati o n  i nt o  h o w  f a cilit at ors  d eli c at el y  n a vi g at e  t h eir  
s u p p ort t hr o u g h t h e i nt e gr ati v e us e of diff er e nt str at e gi es.   
 
 

3. R es e a r c h o bj e cti v e 
 
T h e g o al of t his r es e ar c h w as t o e x pl or e t h e str at e gi es f a cilit at ors us e t o s u p p ort mi d dl e s c h o ol st u d e nts’ S S R L 
wit hi n  a  g a m e- b a s e d  c o m p ut er- s u p p ort e d  P B L  c o nt e xt  t o  i nf or m  a  d e e p er  u n d er st a n di n g  of  S S R L  a n d  off er  
pr a cti c al g ui d a n c e f or f a cilit ati o n wit h P B L. T h e g ui di n g r es e ar c h q u esti o n w as as f oll o ws: 
 
W h at str at e gi e s d o f a cilit at o r s u s e t o s u p p o rt g r o u p s’ d e v el o p m e nt of c oll e cti v e r e g ul at o r y p r o c e ss e s s u c h a s 
s etti n g  g o al s,  m o nit o ri n g  l e ar ni n g,  e v al u ati n g  l e a r ni n g,  a n d  r e g ul ati n g  s h a r e d  s o ci al  s p a c e  i n  a  g a m e- b a s e d  
c o m p ut e r- s u p p o rt e d P B L c o nt e xt ?  
 
 

4. M et h o d 
 
4. 1. R es e a r c h d esi g n a n d a n al yti c al f r a m e w o r k 
 
T hi s r e s e ar c h w a s g ui d e d b y et h n o gr a p h y wit h t h e l e n s of c o n v er s ati o n a n al y sis ( C A) t o d eri v e i n si g ht s fr o m a 
d et ail e d i n v esti g ati o n of s o ci al  i nt er a cti o n p att er n s ( S a c k s, 1 9 9 2; T e n H a v e, 2 0 0 7; G u m p er z, 1 9 8 1). Et h n o gr a p h y 
r ef ers t o a q u alit ati v e r es e ar c h m et h o d t h at i n v ol v es i m m ersi n g o n es elf i n a p arti c ul ar c ult ur al or s o ci al s etti n g, 
ai mi n g  t o  u n d erst a n d  t h e  p ers p e cti v es,  pr a cti c es,  a n d  s o ci al  i nt er a cti o ns  of  t h e  p e o pl e  wit hi n  t h at  c o nt e xt  
( Br e w er,  2 0 0 0).  Fr o m  a n  et h n o gr a p hi c  p ers p e cti v e,  t h e  r es e ar c h  s h o ul d  b e  sit u at e d  i n  its s o ci al  e n vir o n m e nt, 
cl o s er t o t h e p h e n o m e n a, r at h er t h a n  m a ni p ul at e d i n a l a b ( H a m m ersl e y & At ki ns o n, 2 0 0 7). C A i s a q u alit ati v e 
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a p pr o a c h,  f o c u si n g o n  t h e  t al k-i n-t ur n  of e v er y d a y  c o n v e rs ati o n,  t h us  d e e pl y i n v esti g ati n g  t h e n u a n c es  of  t h e 
i nt er a cti o n.  O n e  of  t h e  m aj or  g o als  of C A  is  t o  u n v eil  w h at  h as  b e e n  t a k e n  f or  gr a nt e d  i n  e v er y d a y  lif e  f or  
r efl e cti o n a n d i m pr o v e m e nt. 
 
As t h e i nt er a cti o n i n t his st u d y w as h a p p e ni n g i n a n o nli n e l e ar ni n g e n vir o n m e nt, w e t o o k s p e ci al c o nsi d er ati o n 
of i n- g a m e t e xt- b as e d c h at-i nf or m e d di git al C A s p e cifi c all y. Di git al C A s h ar es t h e c o n v ers ati o n a n al y sis ( C A) 
c o nstr u cti o nist p ositi o n b eli e vi n g t h at c o nt e xt m att ers f or c o n v ers ati o ns a n d l a n g u a g e g o e s b e y o n d r e pr e s e nti n g 
lit er al i nt er n al c o g niti v e st at es ( P a ul us et al., 2 0 1 8). T h us, f or t his st u d y, dis c u ssi o n i n t h e c h at d o es n ot r e pr es e nt 
w h at  i s  g oi n g  o n  i n  t h e  gr o u p  m e m b er’ s  mi n d  b ut  it  als o  s h a p es  a n d  r es h a p es  t h e  gr o u p  d y n a mi c  t hr o u g h  
i nt er a cti o n.  Gil es  et  al.  ( 2 0 1 5)  hi g hli g ht  t h e  i m p ort a n ce  of  a d o pti n g  a  di git al  C A  a p pr o a c h  b as e d  o n  t h e  
tr a diti o n al C A a p pr o a c h, i n t er ms of usi n g n at ur all y o c c urri n g d at a a n d a p pl yi n g C A it er ati v e pr o c e d ur es w hil e 
c o nsi d eri n g h o w t h e o nli n e d at a diff ers fr o m s p o k e n a n d ot h er t y p es of o nli n e d at a. T h er ef or e,  i n t his r es e ar c h 
c o nt e xt  wit h  c h at  m ess a g es,  t h e  g a m e  el e m e nts  w er e  t a k e n  i nt o  a c c o u nt,  c o nsi d eri n g  t h at  t h e  p att er n  of  
i nt er a cti o n i n t h e c h at i nt erf a ce wit hi n t h e g a m e mi g ht b e si g nifi c a ntl y di ff er e nt fr o m a f a c e-t o-f a c e dis c u ssi o n 
( K oi vist o et al., 2 0 2 3). 
 
I n o nli n e c o m m u ni c ati o n, p arti c ul arl y w h e n n a vi g ati n g i n t e c h n ol o g y-ri c h l e ar ni n g e n vir o n m e nts, C A st a n ds o ut 
as a n a n al yti c al c h oi c e t o s urf a c e  mi cr o-l e v el i nt er a cti o ns pi v ot al i n a l e ar nin g c o nt e xt ( M er e dit h et al., 2 0 2 1). At 
t h e c or e of C A’s str e n gt h is its ri g or o us e m p h asis o n t h e s e q u e nti al n at ur e of i nt er a cti o ns ( St a hl, 2 0 1 2). Disti n ct 
fr o m m a n y ot h er f or m s of t e xt u al d at a, c hat m ess a g es ar e i n h er e ntl y str u ct ur e d i n s e q u e n c es; e a c h utt er a n c e n ot 
o nl y  r efl e cts  a  r es p o ns e  t o  pr e c e di n g  m ess a g es  b ut  als o  s ets  t h e  st a g e  f o r  s u bs e q u e nt  i nt er a cti o ns.  T his  
c o nti n u o us e b b a n d fl o w, i nstr u m e nt al f or c o- c o nstr u cti n g m e a ni n g a n d c o-r e g ul ati n g l e ar ni n g i n c oll a b or ati v e 
di al o g u es, is a str e n gt h of C A. F or i nst a n c e, a f a cilit at o r’s pr o m pt i n a l e ar ni n g c h atr o o m mi g ht b e f oll o w e d b y a 
st u d e nt’s q u er y, w hi c h t h e n eli cits f urt h er cl arifi c ati o n. S u c h  m ulti-t ur n e x c h a n g es ar e n ot j ust li n e ar i nt er a cti o ns 
b ut ar e l a d e n wit h l a y ers of m e a ni n g, i nf er e n c e, a n d p e d a g o gi c al str at e g y, r e q uiri n g a m et h o d li k e C A t o z o o m i n 
a n d c o m pr e h e n d. B e c a u s e of t h e c o n v ers ati o n al n at ur e of f a cilit ati o n, C A is a d o pt e d f or a n al y zi n g t h e c o nti n u u m 
of i nt er a cti o n b et w e e n b ot h t h e s c aff o l d a n d t h e l e ar n er ( R a df or d et al., 2 0 1 5) t o e x pl or e h o w f a cilit ati o n m o v es 
w er e m a d e t o s u p p ort S S R L. It ai ms t o pr o vi d e a m ulti-f a c et e d, l a y er e d, a n d n u a n c e d u n d erst a n di n g of o nli n e 
c h at  i nt er a cti o ns,  c o m pl e m e nti n g  a n d,  i n  m a n y  i nst a n c es,  e n h a n ci n g  i nsi g ht s  t h at  ot h er  m et h o d ol o gi es  mi g ht  
off er. 
 
 
4. 2. T e c h n ol o g y- ri c h P B L g a m e c o nt e xt 
 
T h e g a m e C R Y S T A L I S L A N D: E C OJ O U R N E Y S w as d esi g n e d a n d d e v el o p e d b y t h e r es e ar c h t e a m f or mi d dl e 
s c h o ol st u d e nts t o l e ar n a b o ut e c os ys t e ms t hr o u g h c oll a b or ati v e pr o bl e m-s ol vin g. I n t h e g a m e, st u d e nts tr a v el e d 
t o a fi cti o n al isl a n d w h ere t h e y e n c o u nt er e d a pr o bl e m: a l o c al fis h f a r m is r e p orti n g t h at til a pi a ar e f alli n g si c k at 
a n al ar mi n g r at e. St u d e nts ar e pr es e nt e d wit h cl ai m s t h at m a y e x pl ai n w h y t h e fis h ar e si c k, a n d t h e y m u st g at h er 
d at a i n t h eir gr o u ps t o s u bst a nti at e or  c o ntr a di ct t h es e cl ai ms. Aft er i n di vi d u all y c oll e cti n g i nf or m ati o n a b o ut t h e 
pr o bl e m,  st u d e nts  s h ar e d  i d e as  a n d  n e g oti at e d  wit h  t h eir  p e ers  t hr o u g h  a  str u ct ur e d  c oll a b or ati v e  w hit e b o ar d  
e m b e d d e d i n t h e g a m e t o m a k e s e n s e of w h at t h eir i n v esti g ati o ns r e v e al e d. O n t h e b o ar d, e a c h st u d e nt pl a c es 
t h eir c oll e ct e d n ot es o nt o c ol u m ns t h at t h e y b eli e v e ali g n wit h h y p ot h es es t h at ar e r el e v a nt t o t h e til a pi a fis h’s 
pr o bl e m (s e e Fi g ur e 1).  
 
F oll o wi n g t his a cti vit y,  st u d e nts v ot e o n w h et h er t h e n ot es w er e r el e v a nt t o  t h e ass o ci at e d c o m p o n e nt a n d d e ci d e 
if t h e y w a nt t o k e e p i n v esti g ati n g e a c h c o m p o n e nt as a gro u p. T o pr o c e e d, t h e gr o u p m ust r e a c h a gr e e m e nt s f or 
r e m o vi n g or k e e pi n g a c ert ai n f a ct or b y e v al u ati n g a nd v oti n g o n its p ot e nti al t o i n fl u e n c e t h e e c os yst e m a n d 
c a us e  fis h  si c k n ess.  Diff er e nt  c ol ors  of  n ot es  r e pr es e nt  diff er e nt  st at us es  i n  t er ms  of  gr o u p  a gr e e m e nt,  gr e e n  
i n di c ati n g a gr e e m e nt o n r el e v a n c e, r e d m e a ni n g a gr e e m e nt o n irr el e v a n c e, a n d or a n g e hi g hli g hti n g dis a gr e e m e nt 
a m o n g gr o u p m e m b er s. F or e x a m pl e, i n t h e w hit e b o ar d s h o w n i n Fi g ur e 1, t h e gr o u p v ot e d o n t h e n ot e “ T h e 
w at er l o o ks dirt y ” a n d t h e gr e e n c ol or s h o w n m e a ns t h at all t h e gr o u p m e m b ers a gr e e t h at t h at n ot e s u p p orts t h e 
c ol u m n “ w at er q u alit y ” t o b e a c o m p o n e n t c o ntri b uti n g t o t h e fis h’s li vi n g. D uri n g t h es e a cti viti es, st u d e nts a n d 
f a cilit at or s c o m m u ni c at e d t hr o u g h i n- g a m e t e xt- b as e d c h at as a gr o u p (s e e Fi g ur e 2).  
 
 
4. 3. D at a c oll e cti o n  
 
T h e g a m e w as i m pl e m e nt e d  i n a p u bli c s c h o ol i n t h e U nit e d St at es, i n v ol vi n g 2 8 st u d e nts a n d 4 f a cilit at ors as 
p arti ci p a nts. T h e st u d e nts w er e i n si xt h a n d s e v e nt h gr a d e ( 1 0 f e m al es a n d 1 8 m al es), i n cl u di n g t hr e e st u d e nts 
i d e ntifi e d as Afri c a n/ A m eri c a n, f o ur as m ulti-r a ci al, t w o as Asi a n s/ P a cifi c Isl a n d ers, o n e as His p a ni c/ L ati n x, o n e 
as N ati v e A m eri c a n/ A m er i c a n I n di a n, a n d 1 7 as W hit e. St u d e nts w er e s eat e d i n gr o u p s of f o ur. W hil e t h e y w er e 
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i n a c o m m o n p h ysi c al s p a c e, st u d e nts w er e as k e d t o c o m m u ni c at e vi a o nli n e c h at e m b ed d e d i n t h e g a m e. T h e 
c oll e ct e d  cl assr o o m  vi d e o s  h a v e  v ali d at e d  t h at  v er y  littl e  v er b al  c o n v ers ati o n  w as  t a ki n g  pl a c e  d uri n g  t h e  
i m pl e m e nt ati o n, i n di c ati n g t h e m aj or gr o u p dis c o urs es w er e r e c or d e d t hr o u g h i n- g a m e c h at m ess a g es.  
 
E a c h st u d e nt gr o u p w as assi g n e d a f a cilit at or t o g ui d e c o ll a b or ati v e i n q uir y dis c u ssio ns. T h e f a cilit at ors w er e 
r es e ar c h ers w h o w er e tr ai n e d t o h el p st u d e nts e n g a g e i n pr o d u cti v e dis c u ssi o ns w hil e t h e y pr o c e e d e d t hr o u g h t h e 
g a m e.  Alt h o u g h  t h e y  h a d  pri or  e x p eri e n c e  i n  P B L  f a cilit ati o n,  t h e y  w er e  n ot  tr ai n e d  wit h  S S R L-r el at e d  
f a cilit ati o n str at e gi es. D uri n g t h e cl assr o o ms, t h e y s h o ul d d e v el o p t h eir o w n str at e gi es t o r e a c h t h at g o al t hr o u g h 
t al k-i n-i nt er a cti o n  d e p e n di n g  o n  e a c h  gr o u p’ s  u ni q u e  sit uati o ns.  I n  a d diti o n,  n o n e  of  t h e  3 2  p arti ci p a nts  h a d  
k n o w n t h at t h e c oll e ct e d c h at d at a w o ul d b e a n al y z e d t hr o u g h t h e S S R L l e ns.  
 
O v er all, 5 1 9 0 t e xt- b as e d c h at m ess a g es w er e c oll e ct e d fr o m s e v e n gr o u ps d uri n g t w o 1 2 0- mi n ut e s essi o ns, wit h 
st u d e nts w or ki n g i n gr o u ps of f o ur a n d e n g a g e d i n t h e g a m e- b as e d l e ar ni n g e n vir o n m e nt C R Y S T A L I S L A N D: 
E C OJ O U R N E Y S.  
 

Fi g u r e 1. I n- g a m e c oll a b or ati v e w hit e b o ar d f or gr o u p s t o v ot e o n i d e a s 

 
 

Fi g u r e 2. I n- g a m e c h at b o x f or gr o u p di s c u ssi o n s 
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4. 4. D at a a n al y si s  
 
T h e c h at l o gs d eri v e d fr o m s m all- gr o u p P B L dis c u ssi o ns w er e a n al y z e d usi n g C o n v ers ati o n A n al y sis ( C A; Gil es 
et  al.,  2 0 1 5).  T his  m et h o d ol o g y  c alls  f or  a  p arti ci p a nt- dr i v e n  a p pr o a c h,  p arti c ul arl y s uit e d  f or  e x pl ori n g  a n d  
u n p a c ki n g i nt er a cti o n s d uri n g t h e l e ar ni n g pr o c e ss. I n a d diti o n, gi v e n t h e n u a n c e d a n d d y n a mi c i nt er a cti o n i n 
P B L f a cilit ati o n, C A all o ws us t o u n d er st a n d t h e hi g hl y c o nt e xt u ali z e d m ulti p l e-t ur n e x c h a n g es i n t h e c h at t o 
r e v e al t h e d e v el o p m e nt of f a cilit ati o n str at e gi es f or S S R L al o n g t h e dis c ussi o n.  
 
F oll o wi n g  t h e  C A  it er ati v e  a n al yti c al  pr o c e d ur e s  a s  s u g g e st e d  b y  H ut c h b y  a n d  W o offitt  ( 2 0 0 8),  o ur  a n al y sis 
pr o c ess  w as  m et h o di c all y  str u ct ur e d  i n  t hr e e  i nt ert wi n e d  st a g es:  ( 1)  U n m oti v at e d  R e a di n g  a n d  R e vi e wi n g:  
B ef or e  di vi n g  i nt o  t h e  d e pt h  of  t h e  c o nt e nt,  w e  a p pr o a c h e d  t h e  c h at  l o gs  wit h  a n  o p e n  mi n d,  all o wi n g  t h e  
m ess a g es t o s p e a k f or t h e m s el v es. T his i niti al p h as e w as a b o ut i m m ersi n g o urs el v es. S u c h u n hi n d er e d r e a di n g 
gr a nt e d us a p a n or a mi c vi e w of t h e d at a,  s etti n g t h e st a g e f or t h e s u bs e q u e nt i n- d e pt h a n al y sis. ( 2) I d e ntifi c ati o n 
a n d  Hi g hli g hti n g:  Wit h  a  f o u n d ati o n al  u n d erst a n di n g  est a blis h e d,  w e  b e g a n  t o  z o o m  i n  wit h  att e nti o n  t o  
f a cilit ati o n  utt er a n c es  i n  c h at.  O v er all,  w e  i d e ntifi e d  1 2 2 9  f a cilit at or s’  utt er a n c e s  fr o m  s e v e n  gr o u p s.  W e  
i d e ntifi e d i nt er a cti o ns of i nt er est a n d st art e d d e v el o pi n g a c h at l o g wit h hi g hli g hts o n s o ci all y s h ar e d r e g ul ati o n. 
D uri n g  t his  p h as e,  w e  c o nsi d er e d  e x isti n g  S S R L  f a cilit ati o n  lit er at ur e  b ut  o pt e d  a g ai nst  usi n g  f or m al  c o di n g 
t y pi c all y  ass o ci at e d  wit h  t o p- d o w n,  t h e or y- dri v e n,  a n d  q u antit ati v e  m et h o ds.  T h e  r e as o n b e hi n d  t his  d e cisi o n  
w as t o a v oi d r e d u ci n g t h e i ntri c at e d y n a mi cs of h u m a n c o n v ers ati o n i nt o si m plisti c c at e g ori es. O ur pri m ar y g o al 
w as n ot t o q u a ntif y b ut t o u n d erst a n d t h e n at ur e of f a cilit ati o n str at e gi es a n d t h eir i n fl u e n c e o n s m all - gr o u p P B L 
dis c u ssi o ns.  ( 3)  P att er n  G e n er ati o n  a n d  Str at e g y  E x pl a n ati o n:  P att er ns  b e g a n  t o  e m er g e,  n ot  as  is ol at e d  
fr a g m e nts b ut as p arts of a c o h esi v e r e pr es e nt ati o n of i nt er a cti o ns. T h e str at e gi es w er e n ot a b o ut t h e “ w h at ” b ut 
als o  t h e  “ h o w. ”  T h er ef or e,  o ur  e m er g e nt  f a cilit ati o n  str at e gi es  ar e  hi g hl y  c o nt e x t u ali z e d  b as e d  o n  t h e  cl os e  
m o nit ori n g a n d u n d er st a n di n g of gr o u p i nt er a cti o n. 
 
I n C o n v ers ati o n A n al ysis, v ali dit y is n ot m er el y a st ati c m e as ur e of a c c u r a c y; it is a d y n a mi c r efl e cti o n of h o w 
a ut h e nti c all y p arti ci p a nts’ i nt er a cti o ns r e pr es e nt t h eir i nt e nti o ns a n d u n d erst a n di n g s. E v er y c h at m ess a g e, wit h 
its u ni q u e p hr asi n g a n d ti mi n g, pr o vi d es a wi n d o w i nt o t h e i ntri c at e i nt er pl a y of p arti ci p a nts’ c o ntri b uti o ns t o t h e 
e v ol vi n g  di al o g u e  ( W ari n g,  2 0 1 4).  Gi v e n  t h e  ri c h n ess  of  t e xt- b as e d  c h at  d at a,  e xtr a cti n g  g e n ui n e  p att er ns  
r e q uir es a m eti c ul o us a p pr o a c h. T o str e n gt h e n o ur cl ai m s of v ali dit y, t w o e xt er n a l q u alit ati v e res e ar c h ers w ell -
v ers e d  i n  C A  t e c h ni q u es  w or k e d  c oll a b or ati v el y  al o n gsi d e  e a c h  ot h er.  T h es e  r es e ar c h ers  w er e  t as k e d  wit h  
i n d e p e n d e ntl y  sifti n g  t hr o u g h  t h e  l o g s,  f o c u si n g  o n  dis c er ni n g  t h e  p att er n s  a n d  r h yt h ms  of  c o n v er s ati o n  t h at  
ar os e or g a ni c all y i n t h e d at a. T h e c h all e n g e l a y n ot j u st i n i d e ntif yi n g w h at w as e x pli citl y st at e d, b ut als o i n 
d e ci p h eri n g  t h e  i m pli cit,  r e a d i n g  b et w e e n  t h e  li n e s  t o  u n c o v er  u n d erlyi n g  i nt e nti o ns  a n d  b eli efs.  W h e n  
c o ntr asti n g  a n al ys es  e m er g e d,  t h e y  w er e n’t  s e e n  as  dis cr e p a n ci es  b ut  as  o p p ort u niti es.  T h e  r es e ar c h  t e a m  
c o n v e n e d,  di s c u ssi n g  a n d  d e b ati n g  e a c h  diff er e n c e,  c o n v er gi n g  o n  i nt er pr et ati o ns  t h at  b est  h o n or e d  t h e  
p arti ci p a nts’ v oi c es. 
 
W hil e t e xt- b as e d c h at d at a off ers  cl arit y d e v oi d of tr a n s cri pti o n err ors, it si m ult a n e o usl y pr es e nts t h e c h all e n g e 
of e n s uri n g c o nsist e nt i nt er pr et ati o n a cr oss v ast v ol u m es of i nt er a cti o ns. R eli a bilit y, i n t his s etti n g, is a b o ut m or e 
t h a n r e pli c a bilit y. It’s a b o ut m ai nt ai ni ng a st e a df ast c o m mit m e nt t o t h e i nt e grit y of t h e dat a, e n s uri n g t h at e v er y 
a n al yti c al d e cisi o n is r o ot e d i n e vi d e n c e a n d n ot s w a y e d  b y e xt er n al bi as es ( H a m m ersl e y & At ki n s o n, 2 0 0 7). T o 
g u ar a nt e e  t his  l e v el  of  ri g or,  o ur  r es e ar c h  pr o c ess  w as  c h ar a ct eri z e d  b y  c o nti n u o us  c oll a b or ati o n.  C h at  l o gs  
w er e n’t a n al y z e d i n is ol ati o n; t h e y w er e r e p e at e dl y s h ar e d, diss e ct e d, a n d d e b at e d a m o n g a gr o u p of q u alit ati v e 
r es e ar c h ers. T his c oll a b or ati v e fr a m e w or k s er v e d a d u al p ur p o s e: n ot o nl y di d it pr o vi d e m ulti pl e p ers p e cti v es o n 
e a c h c h at s e g m e nt, b ut it als o est a blis h e d a s yst e m of c h e c ks a n d b al a n c es. E a c h r es e ar c h er pl a y e d a pi v ot al r ol e, 
e n s uri n g t h at i nt er pr et ati o ns w er e n ’t j ust pl a u si bl e, b ut w er e d e e pl y a nc h or e d i n t h e d at a. T hr o u g h t his it er ati v e 
r e vi e w pr o c ess, e v e n s u btl e li n g uisti c n u a n ces - b e t h e y i n t h e c h oi c e of a w or d , t h e str u ct ur e of a s e nt e n c e, or t h e 
ti mi n g of a r es p o ns e - w er e hi g hli g ht e d a n d i nt erpr et e d, c e m e nti n g t h e r eli a bilit y of o ur fi n di n gs. 
 
W hil e p att er n s a n d str at e gi es ar e i n v al u a bl e, t h e y ar e, at ti mes, a b str a ct. T o bri d g e t h e g a p b et w e e n o ur a c a d e mi c 
fi n di n gs a n d t h eir t a n gi bl e m a nif est ati ons, w e c ur at e d s el e ct e x c er pts fr o m t h e c h at l o gs. T h es e w er e n ot c h os e n 
at r a n d o m; t h e y w er e t h e e pit o m es of t h e p att er ns a n d str at e gi es w e h a d u n e art h e d. T hr o u g h t h es e e x c er pts, w e 
ai m e d t o off er r e a d ers a first h a n d e x p eri e n c e of o ur fi n di n gs, m a ki n g t h e a b str a ct p al p a bl y r e al. 
 
 

5. Fi n di n gs 
 
O ur  a n al ysis  hi g hli g ht e d  t h r e e  c at e g ori es  of  str at e gi es  t hat  f a cilit at ors  a d o pt e d  t o  s u p p ort  S S R L  i n  gr o u p  
dis c u ssi o ns  (s e e  T a bl e  1).  T h e  fi rst  c at e g or y  is  a  dir e ct  a p pr o a c h  t o  m o d eli n g  r e g ul ati o n  t al k,  i n cl u di n g  
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p erf or mi n g r e g ul ati v e pr o c ess es, pr o m oti n g gr o u p a w ar e n ess , a n d c o nsi d eri n g c o nti n g e n c y. T h e s e c o n d c at e g or y 
i s t h e i n dir e ct pr o m pti n g of r e g ul ati o n f or t h e gr o u p, a p p e ari n g i n t h e c o n v er s ati o n a s pr o m pti n g q u e sti o n s a n d 
a c k n o wl e d g m e nt of r e g ul ati o n b e h a vi or s. L ast, t h e a cti o n of f a di n g f a cilit ati o n is j ust as criti c al as pr o vi di n g 
t h e m at t h e ri g ht m o m e nt. I n w h at f oll o ws, w e pr o vi d e s o m e e x a m pl es fr o m f a cilit at ors t o hi g hli g ht t h e t hr e e 
c at e g ori es of str at e gi es i n a cti o n a n d h o w st u d e nts r e a ct e d t o t h e m. 
 
I n t h e e x c er pts, st u d e nts ar e r e pr es e nt e d b y t h e n a m es of i n- g a m e c h ar a ct ers: “ S u n, ” “J e e p n e y, ” “ T urtl e, ” a n d 
“ E a gl e, ” w hil e t h e f a cilit at or is r ef err e d t o as “ Wi z ar d. ” As t h e st u d e nts w er e r ef erri n g t o e a c h ot h er wit h t h e i n-
g a m e n a m es i n t h eir c h at, w e us e d ps e u d o n y m s h er e t o m ai nt ai n st u d e nt c o nfi d e nti alit y.  
 
I n  t h e  g a m e,  st u d e nts  w er e  e x p e ct e d t o  pl a c e  t h eir  c oll e ct e d  n ot es  o n  t h e  s h ar e d  c oll a b or ati v e  b o ar d,  m a k e  
d e cisi o ns a b o ut t h eir r el e v a n c e t o t h e s u g g e st e d h y p ot h esis, a n d cli c k o n t h e n ot es t o v ot e o n t h eir r el e v a n c e t o 
t h e pr o bl e m. If t h e y a gr e e t h at a c ert ai n h y p ot h esis is n ot t h e r e as o n w h y fis h ar e si c k, t h e y c a n r e m o v e it.  
 

T a bl e 1. C at e g ori es of f a cilit ati o n str at e gi es t o pr o m ot e S S R L 
C at e g or y S u b- c at e g or y E x pl a n ati o n 
 Dir e ct m o d eli n g P erf or mi n g r e g ul ati v e 

pr o c e ss es 
D e m o nstr at e s h ar e d r e g ul ati o n m o v es i n t h e p h as e of 

pl a n ni n g, m o nit ori n g, a n d e v al u ati n g  
 Pr o m oti n g gr o u p a w ar e n ess V al u e gr o u p m e m b ers’ c o ntri b uti o n a n d hi g hli g ht 

i m p ort a n c e of gr o u p a gr e e m e nt   
I n dir e ct a p pr o a c h D e ali n g wit h c o nti n g e n c y N a vi g at e gr o u p dis c u ssi o n w h e n c o nti n g e n c y h a p p e n s 
 Pr o m pti n g q u esti o n s Pr o vi d e hi nts t o eli cit s h ar e d r e g ul ati o n m o v es 
 A c k n o wl e d gi n g r e g ul ati o n E x pr ess a c k n o wl e d g m e nt a n d a p pr e ci ati o n w h e n s h ar e d 

r e g ul ati o n m o v es o c c urr e d  
F a di n g f a cilit ati o n Wit h dr a wi n g f a cilit ati o n F a d e f a cilit ati o n b y gr o u p d y n a mi cs t o all o w st u d e nts 

f ull y t a k e t h e r e g ul ati o n t as ks 
 
 
5. 1. Di r e ct a p p r o a c h: M o d eli n g s h a r e d r e g ul ati o n t al k  
 
M o d eli n g  is  a  c o m m o n  f a cilit ati o n  str at e g y  i n  P B L  w h er e  st u d e nts  l e ar n  b y  w at c hi n g  h o w  f a cilit at ors  t a c kl e  
c ert ai n c h all e n g es a n d mi mi c t h e b e h a vi or ( S a v er y, 2 0 0 6). T h e f oll o wi n g m o d eli n g of r e g ul ati o n o c c urr e d at t h e 
first w hit e b o ar d dis c u ssi o n i n Gr o u p A (s e e E x c er pt 1) w h e n t h e f a cilit at o r l e d t h e gr o u p t o r e a c h a gr e e m e nts 
w hil e e n s uri n g e v er y gr o u p m e m b er h a d o p p ort u niti e s t o s p e a k u p. 
 
I n E x c er pt 1, st u d e nts i n Gr o u p A w er e o n t h e c oll a b or ati v e w hit e b o ar d (s e e  Fi g ur e 1), w h er e t h e y pl a c e d n ot es 
u n d er e a c h c ol u m n a n d v ot e d f or if a c ert ai n n ot e s u p p orts  t h e c ol u m n t o b e a r el e v a nt f a ct or t o t h e pr o bl e m. 
T h e n t h eir v ot es w er e s h o w n as t h e c ol or of  e a c h n ot e, gr e e n f or a gr e e d s u p p ort e d, r e d f or a gr e e d u n s u p p ort e d, 
a n d or a n g e f or di s a gr e e m e nt. If t h e gr o u p  a gr e es  t h at  all  t h e  n ot es  as  e vi d e n c e s u g g est t h at t h e c ol u m n is n ot 
r el e v a nt t o t h e pr o bl e m, t h e f a cilit at or will h el p r e m o v e t h e c ol u m n as it is a n irr el e v a nt f a ct or, t h er ef or e t h e 
st u d e nt s c a n f o c u s o n t h e r e st h y p ot h e si s  i n t h e c o mi n g e x pl or ati o n. I n or d e r t o d o s o, t h e gr o u p m u st r e a c h 
a gr e e m e nt o n t h eir v ot es. 
 
T h e c o n v ers ati o n i n E x c er pt 1 h a p p e n e d w h e n t h e gr o u p h a d v ot e d f or t h e n o t es b ut s h o w e d a dis cr e p a n c y i n o n e 
h y p ot h esis. As a r es ult, t h e gr o u p w as st u c k f or s e v er al mi n ut es. T h e n t h e f a cilit at or i nt er v e n e d b y p o sti n g t hi s 
q u esti o n “s h all i r e m o v e it ? ” (li n e 1), t o i niti at e t h e dis c ussi o n i n t h e c h at i nst e a d of j u st v oti n g i n t h e g a m e. 
R es p o n di n g t o t h e pr o m pt, t hr e e st u d e nts r e pli e d wi t h t h eir st at us i n v oti n g (li n es 2, 3, & 4). B y s p otti n g S u n’ s 
c h a n g e of mi n d i n li n e 3, t h e f a cilit at or f urt h er i n vit e d  a dis c u ssi o n fr o m S u n t o e x pl ai n his t h o u g hts o n t his 
pr o bl e m. 
 
T h e  hi g hli g ht  of  t h e  r e g ul ati o n  m o v es  h a p p e n e d  i n  t h e  s e q u e n c e  of  li n es  8, 1 0,  a n d 1 3,  w h er e  t h e  f a cilit at or 
str at e gi c all y r est at e d t h e g a m e r u l e t h at o n e h y p ot h esis c a n b e r e m o v e d o nl y if e v er y o n e i n t h e gr o u p a gr e es t o 
d o s o. I nst e a d of r el yi n g o n t h e i n - g a m e v ot e w h er e st u d e nts w er e mi st a k e nl y cli c ki n g ar o u n d (li n e s 6 & 7 f or 
J e e p n e y, a n d li n es 9 & 1 1 f or T urtl e) or c h a n gi n g mi n d s (li n e 3), t h e f a cilit at or d e ci d e d t o c oll e ct t h e v ot es i n 
c h at (li n e 1 3) s o t h at e a c h st u d e nt c o ul d s p e a k u p. B y e n c o ur a gi n g st u d e nts t o p arti ci p at e i n c h at dis c u ssi o n b y 
v oti n g  1  or  2,  t h e  f a cilit at or  l at er  b uilt  u p  t h eir  v ot es  a n d  as k e d  f or  d e e p er  s ci e ntifi c  dis c u ssi o n  s u c h  as  
s u m m ari zi n g a n d r e a s o ni n g. 
 
T his e x c er pt e x hi bits t h e m o d eli n g of r e g ul ati o n as a f a cilit ati o n str at e g y i n t w o as p e cts.  First, it d e m o nstr at es 
h o w t h e f a cilit at or m o d el e d m o nit ori n g f or t h e gr o u p b y a cti v el y as ki n g f or s h ari n g st at us a n d i d e as o n t h e gi v e n 
pr o bl e m a n d c oll e cti n g f e e d b a c k b e y o n d t h e li mit ati o n of t h e g a m e m e c h a nis m w h er e i n a d v ert e nt cli c k s mi g ht 
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o c c ur. F urt h er m or e, t h e f a cilit at or d e m o nstr at e d t h e v al u e of i n di vi d u al c o ntri b uti o ns wit hi n t h e dis c u ssi o n, n ot 
o nl y b y i n sisti n g o n c oll e cti n g e v er y b o d y’ s o pi ni o n b ut al s o b y r ef erri n g t o  s p e cifi c gr o u p m e m b ers t o p arti ci p at e 
i n t h e c h at. 
 

E x c er pt 1.  M o d eli n g r e g ul ati o n at t h e i niti al w hit eb o ar d dis c ussi o n i n Gr o u p A 
Li n e # Ti m est a m p S p e a k er C h at 

1 1 3: 2 5: 1 7 Wi z ar d s h all i r e m o v e it ? 
2 1 3: 2 5: 2 7 E a gl e y e a t h e s u n s ai d y es 
3 1 3: 2 5: 3 3 S u n I di d. I c h a n g e m y mi n d. 
4 1 3: 2 5: 3 4 J e e p n e y i r e v ot e d 
5 1 3: 2 5: 4 6 Wi z ar d o k, y o u w a n n a di s c u ss s u n ? 
6 1 3: 2 5: 5 3 J e e p n e y o o p s i cli c k e d t h e wr o n g o n e 
7 1 3: 2 6: 0 4 J e e p n e y i m e a nt t o cli c k n o 
8 1 3: 2 6: 0 4 Wi z ar d l ol it’s o k. i c a n j u st r e m o v e it if e v er y o n e a gr e es 
9 1 3: 2 6: 0 9 T urtl e o p p s 
1 0 1 3: 2 6: 1 2 Wi z ar d b ut e v er y o n e m u st a gr e e 
1 1 1 3: 2 6: 1 4 T urtl e i m e a n n o 
1 2 1 3: 2 6: 1 8 J e e p n e y l ets r e m o v e it 
1 3 1 3: 2 6: 2 9 Wi z ar d o k v ot e 1, if r e m o v e, v ot e 2, if y o u d o n’t w a nt t o r e m o v e 

 
W e  h a v e  f urt h er  o b s er v e d  f a cilit at or  m o d eli n g  of  r e g u l ati o n  i n  t h e  e arl y  st a g e  of  c oll a b or ati v e  i n q uir y  t o  
d e m o nstr at e  t o st u d e nts  h o w  s h ar e d  r e g ul ati o n c o ul d b e d o n e.  N e v ert h el ess, s o m eti m es f a cilit at ors mi g ht still 
n e e d t o m o d el h o w t o h a n dl e c o nti n g e n c y w h e n t hi n g s ar e u n e x p e ct e d or u n pl a n n e d. A c o nti n g e n c y i n C S C L 
mi g ht h a p p e n a cr o ss t h e i n q uir y pr o c ess, r a n gi n g fr o m  e n c o u nt eri n g t e c h ni c al iss u es t o  mis c o n c e pti o ns  a b o ut  
c ert ai n  c o nt e nts.  I n  E x c er p t  2,  a  n e w  st u d e nt  T urtl e  i n  gr o u p  B tri gg er e d  a  c o nti n g e nt  sit u ati o n  b y  p o sti n g  a 
c a pit ali z e d c h at “I M S TI L L C O N F U S E D ” i n t h e gr o u p di s c u ssi o n (li n e 1). 

 
E x c er pt 2 . M o d eli n g of h a n dli n g c o nti n g e n c y i n Gr o u p B 

Li n e # Ti m est a m p S p e a k er C h at 
1 0 9: 3 8: 0 8 T urtl e I M S TI L L C O N F U S E D 
2 0 9: 3 8: 1 5 J e e p n e y S o t h e fis h d o n’t h a v e t o c o m p e at. 
3 0 9: 3 8: 2 2 Wi z ar d w h at ar e y o u c o nf us e d a b o ut, t urtl e ? 
4 0 9: 3 8: 2 6 S u n I h a v e a n air b u b bl er f or m y a x ol otl n a m e d Pi c kl e 
5 0 9: 3 8: 2 8 T urtl e i m ki m m y a 
6 0 9: 3 8: 4 1 T urtl e i di d nt d o tis y est er d a y 
7 0 9: 3 8: 4 8 J e e p n e y C orr e cti o n * I’ m Ki m m y a. 
8 0 9: 3 9: 0 4 T urtl e gr a m m ar s c h a m m ar 
9 0 9: 3 9: 0 6 J e e p n e y *I di d’ nt d o t his y est er d a y. 
1 0 0 9: 3 9: 1 1 Wi z ar d O k, s o m e o n e r e mi n d Vi n n y w h at w e ar e d oi n g 
1 1 0 9: 3 9: 1 8 Wi z ar d R e m e m b er b e r es p e ctf ul 

 
T hi s di s c u ssi o n o c c urr e d at t h e b e gi n ni n g of t h e s e c o n d d a y of t h e g a m e pl a y, w h er e st u d e nts i n t his gr o u p w er e 
r e vi e wi n g w h at t h e y h a d l e ar n e d y est er d ay a n d j u m p e d i nt o t h e n e xt r o u n d of dis c u ssi o n. W hil e t h e t hr e e gr o u p 
m e m b er s w er e e n g a gi n g i n c o ll a b or ati v e i n q uir y, T urtl e i n t his gr o u p s e e me d t o b e r e all y c o nf u s e d a b o ut t h e 
c urr e nt  sit u ati o n  (li n e  1).  I nst e a d  of  pr o m oti n g  c o nt e nt- b as e d  dis c u ssi o n,  t h e  f a cilit at or  d e ci d e d  t o  p a us e  a n d  
a d dr ess t his ur g e nt pr o bl e m b y as ki n g “ w h at ar e y o u c o nf us e d a b o ut, t urtl e ? ” (li n e 3). T h e n, t h e y f o u n d o ut t h at 
T urtl e  h a d  n e wl y  j oi n e d  t o d a y’s  s essi o n  wit h o ut  e n o u g h pr e- k n o wl e d g e  a b o ut  t h e  g a m e  (li n e  6).  I n  a d diti o n, 
t h er e  w as  a n ot h er ur g e nt iss u e:  a n ot h er  st u d e nt  i n t h e gro u p,  J e e p n e y, w as  c o nti n u o us l y  c orr e cti n g t h eir c h at 
gr a m m ar (li n es 7 & 9). T h e f a cilit at or t h e n l e v er a g e d t his  o p p ort u nit y wit h a n e w gr ou p m e m b er t o i n vit e all t h e 
p arti ci p a nts t o j oi ntl y e x pl ai n t h eir i n- g a m e t as ks (li n e 1 0) a n d r e mi n d t h e gr o u p of t h e c oll a b or ati o n n or ms s et at 
t h e b e gi n ni n g (li n e 1 1).   
  
T his e x c er pt pr es e nts h o w t h e f a c ilit at or m o d el e d d e ali n g wit h c o nti n g e n c y d uri n g gr o u p c o n v ers ati o n w hil e als o 
e m p h asi zi n g gr o u p a w ar e n ess i n t h e sit u ati o n. Alt h o u g h n o t e v er y gr o u p will e x p eri e n c e l at e -j oi ni n g m e m b ers, 
diff er e nt f or ms of c o nti n g e n c y c o ul d h a p p e n d uri n g P B L a n d r e q uir e c ert ai n l e v els of s h ar e d r e g ul ati o n str at e gi es 
t o e m pl o y, w h er e t h e gr o u p w or k i s e x p e ct e d c oll a b or ati v el y t o t a c kl e t h e pr o bl e m. B y f a cilit at or’s m o d eli n g of 
h a n dli n g  u n e x p e ct e d  s c e n ari o s,  t h e  st u d e nts  c o ul d  l e ar n  s h ar e d  r e g ul ati o n  str at e gi es  i n  a  sit u at e d  a ut h e nti c  
s c e n ari o, ali g ni n g wit h t h e s o ci al di m e n si o n of m e nt or e d l e ar ni n g i n P B L ( Bri d g es et al., 2 0 1 6) 
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F a cilit at ors  i n  b ot h  e x c er pts  d e m o nstr at e d  m o d eli n g  S S R L  i n  gr o u p  dis c u ssi o ns.  W hil e  m o d eli n g  g e n er al  
r e g ul ati v e  b e h a vi or  s u c h  as  pl a n ni n g,  m o nit ori n g,  a n d  e v al u ati n g  oft e n  o c c urs  at  t h e  st art  of  c oll a b or ati v e  
i n q uir y,  h a n dli n g  c o nti n g e n c y  o nl y  h a p p e n s  w h e n  gr o u ps  ar e  i n  u n e x p e ct e d  s c e n ari o s,  r e q uiri n g  f a cilit at ors’  
i m m e di at e  di a g n o sis  a n d  i nt er v e nti o n  t o  pr o vi d e  j u st-i n-ti m e  s u p p ort  f or  t h e  st u d e nts.  B esi d es,  t h e  gr o u p  
a w ar e n ess  w as  hi g hl y  e m p h asi z e d,  e x pli citl y  or  i m pli citl y,  i n  t h e  f a cilit at o r’s  m o v e,  t h er ef or e,  s etti n g  t h e  
f o u n d ati o n l a y er t o n urt ur e S S R L i n t h e gr o u p. 
 
 
5. 2. I n di r e ct a p p r o a c h: Hi nti n g f o r s o ci all y s h a r e d r e g ul ati o n 
 
Wit h st u d e nts pr o gr essi n g i n c oll a b or ati v e i n q uir y a n d b e c o mi n g f a mili ar wit h r e g ul ati n g t h eir o w n l e ar ni n g, t h e 
f a cilit at or  t o o k  a n  i n dir e ct  a p pr o a c h,  i n st e a d  of  dir e ctl y  m o d eli n g  i n  t h e  c o n v ers ati o n  a n d  yi el d e d  m or e  
r es p o nsi bilit y t o t h e st u d e nts t h e m s el v es t o t a k e o v er t h e r e g ul ati o n t as ks. T h e dis c u ssi o n i n E x c er pt 3 o c c urr e d 
at t h e st art of t h e s e c o n d s essi o n of gr o u p A, t h e s a m e gr o u p s h o w n i n E x c er pt 1. 
 
C o m p ar e d t o t h e dir e ct m o d eli n g i n E x c er pt 1, h er e t h e f a cilit at or t o o k a m or e i n dir e ct a p pr o a c h b y pr o vi di n g 
pr o m pti n g q u esti o ns s u c h as “ d o w e r e m e m b er w h er e w e l eft off ? ” t o eli cit r efl e cti o n a m o n g t h e st u d e nt s (li n e 
3).  W h e n  o n e  st u d e nt  S u n  t o o k  o v er  t h e  s h ar e d  r e g u l ati o n  t as k  b y  as ki n g  f or  g o als  a n d  pl a ns  (li n e  4),  t h e  
f a cilit at or i nst e a d of sti c ki n g wit h ori gi n al pr o m pt s, q ui c kl y d e ci d e d t o s u p p ort S u n’ s b e h a vi or b y a c k n o wl e d gi n g 
a n d s oli citi n g gr o u p r e s p o n s es t o S u n’ s q u e sti o n (li n e 5). I n  t h e s e c o n d h alf of t h e e x c er pt, t h e f a cilit at or als o  
i nt er v e n e d  i n  t h e f or m at  of pr o m pti ng q u esti o ns  (li n es  9  &  1 3),  s o  t h at  t h e  st u d e nts  w er e  a b l e  t o  s h ar e t h eir 
u n d er st a n di n g of t h e t a s k s wit h t h e gr o u p. I n t er m s of S S R L, s u c h pr o m pti n g q u esti o ns ar e i nt er pr et e d t o s u p p ort 
t h e e xt er n ali z ati o n of st u d e nts’ l e ar ni n g pr o c ess a n d pr o m ote s h ari n g a n d i nt er a cti o n. 
 

E x c er pt 3.  Pr o m pti n g a n d a c k n o wl e d gi n g s h ar e d pl a n ni n g i n Gr o u p A 
Li n e # Ti m est a m p S p e a k er C h at 

1 1 2: 2 4: 1 0 Wi z ar d hi t e a m, w el c o m e b a c k 
2 1 2: 2 4: 1 6 J e e p n e y w er e nt w e t al ki n g a o ut c y a n o b a ct eri a 
3 1 2: 2 4: 1 7 Wi z ar d d o w e r e m e m b er w h er e w e l eft off ? 
4 1 2: 2 4: 2 0 S u n W h at ar e o ur g o als f or t o d a y, w h at s h all w e g et d o n e ? 
5 1 2: 2 4: 4 2 Wi z ar d g o o d q u e sti o n, t e a m ? 
6 1 2: 2 5: 0 2 S u n L et’s v ot e f or t h e r est of t h e q u esti o ns. 
7 1 2: 2 5: 0 7 J e e p n e y n o cl u e i h a v e z er o i d e as 
8 1 2: 2 5: 1 6 E a gl e y es w e n e e d t o c o nti n u e v oti n g 
9 1 2: 2 5: 2 4 Wi z ar d r e mi n d m e w h at w e’r e tr yi n g t o d o ? 
1 0 1 2: 2 5: 3 3 J e e p n e y i t hi n k w e w er e dis c ussi n g c y a n o b a ct eri a 
1 1 1 2: 2 5: 3 4 T urtl e i m d o n e v oti n g 
1 2 1 2: 2 5: 4 7 S u n W e ar e v oti n g o n e a c h t o pi c, I h e ar. 
1 3 1 2: 2 5: 4 8 Wi z ar d o h w ait, di d w e g et ri d of s p a c e y est er d a y ? 
1 4 1 2: 2 5: 5 6 E a gl e y es 

 
W e  als o  n oti c e d  t h e  e x c e pti o n all y  l o n g  p a u s e  of  2 2  s e c o n d s  b et w e e n  li n e  4  a n d  li n e  5,  b ef or e  t h e  f a cilit at or  
j u m p e d  i n  t o  s h o w  a c k n o wl e d g m e nt  a n d  s oli cit  gro u p  r e s p o n s e s  f or  S u n.  Alt h o u g h  o nli n e  s y n c hr o ni z e d  
dis c u ssi o n  d o es  n ot  f oll o w  t h e  e x a ct  r ul es  of  f a c e-t o-f a c e  c o n v ers atio n  w h er e  a n y  sil e n c e  o v er  1 s  w o ul d  b e  
c o n si d er e d i nt ol er a b l e (J eff ers o n, 1 9 8 9), w e c a n t ell fr o m t h e c oll e ct e d c h at l o gs wit h fi v e p a rti ci p a nts, 4 st u d e nts 
a n d 1 f a cilit at or, t h at n or m all y t h e ti m e g a p b et w e e n t w o t ur n s of t al k w o ul d n ot b e m or e t h a n 1 0 s e c o n ds wit hi n 
t h e  c o n v ers ati o n.  T h er ef or e,  w e  c a n  i nf er  a  d eli b er at e  m o v e  of  w aiti n g  o c c urr e d  o n  t h e  f a cilit at or’s  e n d,  
e x p e cti n g t h e r est of t h e gr o u p t o j u m p  i n a n d j oi n t h e r e g ul ati o n wit h S u n. 
  
T h e str at e g y of i n dir e ct pr o m pts f oll o w e d b y a c k n o wl e d gi n g s h ar e d r e g ul ati o n b e h a vi or w a s c o m m o nl y a d o pt e d 
d uri n g t h e s h ar e d m o nit ori n g pr o c ess. F or e x a m pl e, i n E x c er pt 4, t w o st u d e nts i n gr o u p C w er e pl a yi n g Ti c- T a c-
T o e wit h e a c h ot h er t a ki n g o v er m or e  t h a n t e n li n es t a ki n g ar o u n d 1 mi n ut e i n c h at, w h e n t h e y w er e s u p p os e d t o 
n e g oti at e  i d e as.  I n  r es p o ns e  t o  t his,  t h e  f a cilit at or  d eli ver e d  a n  i n dir e ct  pr o m p t,  “ R e m e m b er  w h at  y o u  h a v e  
dis c u ss e d a b o ut gr o u p n or m s ” (li n e 1). A n ot h er st u d e n t, J e e p n e y, f oll o w e d u p b y r ef er e n ci n g r ul es t h at t h e gr o u p 
h a d dis c u ss e d i n cl ass a n d m e nti o n e d “r ul e 7 n o s p a m mi n g ” (li n e 6). As a c o nt e xt, at t h e v er y b e gi n ni n g of t h e 
cl ass, pri or t o t h e g a m e pl a y, e a c h gr o u p of st u d e nts w as as k e d t o n e g oti at e a n d g e n e r at e r ul es f or t h eir gr o u p t o 
f oll o w  d uri n g  t h e  g a m e.  T his  w as  a  criti c al  m o v e  b e c a use  t h e  st u d e nts  h a d  o nl y  g e n er at e d  si x  r ul es  at  t h e  
b e gi n ni n g of cl a s s, a n d J e e p n e y a d d e d a n e w r ul e t h at w as i m p ort a nt i n m o nit ori n g c h at di s cu ssi o n s. W h er e a s t h e 
f a cilit at or  w as  l es s  i n dir e ct  i n  t h eir  r e mi n d er,  J e e p n ey  t o o k  a n  e x pli cit  a n d  dir e ct  a p pr o a c h  t o  r e s p o n d  t o  
disr u pti v e  t al k  a n d  r e dir e ct  t h e  gr o u p  c o n v ers ati o n.  T h e  f a cilit at or  t h e n  e x pr ess e d  a c k n o wl e d g m e nt  a n d  
a p pr e ci ati o n (li n e 8) b y dir e ctl y r ef erri n g t o J e e p n e y’ s n a m e. 

T his c o nt e nt d o w nl o a d e d fr o m 
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E x c er pt 4.  Pr o m pti n g a n d a c k n o wl e d gi n g s h ar e d m o nit ori n g i n Gr o u p C 
Li n e # Ti m est a m p S p e a k er C h at 

1 1 2: 3 8: 2 5 Wi z ar d R e m e b er w h at y o u h a v e di s c uss e d a b o ut gr o u p n or m s 
2 1 2: 3 8: 2 9 T urtl e 0/ x 
3 1 2: 3 8: 3 0 T urtl e /// 
4 1 2: 3 8: 3 1 T urtl e // x 
5 1 2: 3 8: 3 5 Wi z ar d Pl e as e f o c u s o n t as k 
6 1 2: 3 8: 4 6 J e e p n e y r ul e 7 n o s p a m mi n g 
7 1 2: 3 8: 5 6 T urtl e w er e pl a yi n g a mi n d a cti v e g a m e 
8 1 2: 3 9: 0 0 Wi z ar d T h a n k s, J e e p n e y ~ 
9 1 2: 3 9: 0 9 J e e p n e y :) 

 
B ot h E x c er pts 3 a n d 4 d e m o nstr at e h o w  t h e f a cilit at or a d o pt e d t h e c o m bi n ati on of i n dir e ct pr o m pts a n d f oll o w-
u p d eli b er at e a c k n o wl e d g m e nt t o  pr o m ot e s o ci all y s h ar e d r e g ul ati o n of l e ar ni n g. S u c h p att er ns oft e n a p p e ar e d 
aft er t h e i niti al m o d eli n g st a g e, w h er e st u d e nts h a d alr e a d y g ai n e d s o m e t e c h ni q u e s a n d st art e d t o p erf or m o n 
t h eir o w n. 
 

 
5. 3. F a di n g f a cilit ati o n: Wit h d r a wi n g f a cilit ati o n wit h t h e t r a nsf e r of r es p o nsi bilit y 
 
O n e criti c al f e at ur e of f a cilit ati o n as a d a pti v e s c aff ol di n g i n P B L i s t h at t h e f a cilit at or c an d y n a mi c all y f a d e t h eir 
s u p p ort  as  st u d e nts  gr a d u all y  gr as p  c oll a b or ati v e  i n q uir y  s kills  o n  t h eir  o w n.  H o w e v er,  as  t h e  f a di n g  of  
f a cilit ati o n h a p p e n s o v er ti m e, it is n ot e as y t o d e m o nstr at e t h e pr o c ess i n a s h ort i nt er a c ti o n e pis o d e. T h er ef or e, 
w e  h a v e  cr oss- e x a mi n e d  t h e  t hr e e  e pi s o d e s  fr o m  t h e  s a m e  gr o u p,  E x c er pt s  1,  3,  a n d  5.  T h e y  w er e  c a pt ur e d  
c hr o n ol o gi c all y i n Gr o u p A, i n t h e firs t s essi o n, t h e st art of t h e s e c o n d s essi o n, a n d n earl y t h e e n d of t h e l ast 
s essi o n, w hi c h w as als o t o w ar d t h e e n d of g a m e pl a y.   
 
F o c u si n g o n t h e f a cilit ati o n m o v es, w e n o ti c e d t h at it s hift e d fr o m dir e ct m o d eli n g ( E x c er pt 1) t o i n dir e ct hi nti n g 
( E x c er pt 3), a n d t h e n t ot all y f a d e d as stu d e nts r e g ul at e d t h eir o w n dis c u ssi o n ( E x c er pt 5). I n E x c er pt 5, all f o ur 
st u d e nts i n t his gr o u p w er e a bl e t o p erf or m t h e s h ar e d r e g ul ati o n str at e gi es t h at t h e y h a d l e ar n e d al o n g t h e w a y. 
F or e x a m pl e, T urtl e s h ar e d t h e st at us of v oti n g t o r e mi n d E a gl e t o c o m pl et e t h e t as k (li n e 1), f oll o w e d b y S u n 
r est ati n g t h e g a m e r ul e of r e a c hi n g gr o u p a gr e e m e nt (li n e 3), a n d J e e p n e y a s si g n e d t a s ks f or gr o u p m e m b er s t o 
d o u bl e- c h e c k (li n e 9), b uil di n g o n w hi c h E a gl e s u g g e st e d p l a n s f or gr o u p di s c u ssi o n (li n e 1 0 & 1 1). Wit h t h e 
gr o u p’ s d e m o n str ati o n of s h ar e d r e g ul ati o n, t h e f a c ilit ati o n w as wit h dr a w n q ui etl y. I n f a ct, t his gr o u p w as f ull y 
o p er ati n g o n t h eir o w n f or 8 mi n ut es of dis c u ssi o n, a n d t h e st u d e nts di d n ot n oti c e t h e a bs e n c e of a f a cilit at or i n 
t h e  c o n v ers ati o n  u ntil  t h e y  n e e d e d  t he  f a cilit at or’s  v ot e  t o  pr o c e e d  i n  t h e  g a m e.  W e  als o  o bs er v e d  t h at  wit h  
f a cilit ati o n f a d e d, t h e r es p o nsi biliti es of r e g ul ati o n w er e tr a nsf err e d t o t h e st u d e nts, w h er e t h e y t o o k c h ar g e a n d 
pr a cti c e d l e ar n e d S S R L str at e gi es, ali g ni n g wit h t h e f a cilit ati o n g o al i n P B L ( B a e et al., 2 0 2 1). 
 

E x c er pt 5.  Pr o m pti n g a n d a c k n o wl e d gi n g s h ar e d m o nit ori n g i n Gr o u p C 
Li n e # Ti m est a m p S p e a k er  C h at 

1 1 2: 4 5: 4 4 T urtl e i j u st n oti c e d e a gl e has e nt fi nis h e d v oti n g 
2 1 2: 4 5: 5 9 J e e p n e y b e c a u s e t h e dirt y w at er is pr o b a bl y a c o u nt er eff e ct of or g a ni c m att er 
3 1 2: 4 5: 5 9 S u n W e m ust a gr e e o n t h e t o p u cs. 
4 1 2: 4 6: 2 0 S u n * T o pi cs, n ot T o p u cs. 
5 1 2: 4 6: 2 6 E a gl e n o i h a v e v ot e d o n e v er yt hi n g 
6 1 2: 4 6: 5 1 T urtl e o h n e v er mi n d 
7 1 2: 4 6: 5 5 J e e p n e y e v er y o n e s h o ul d g o t hr o u g h a n d v ot e o n e v er yt hi n g 
8 1 2: 4 6: 5 8 E a gl e l ol 
9 1 2: 4 7: 0 3 J e e p n e y d o u bl e c h e c k e a c h o n e 
1 0 1 2: 4 7: 0 8 E a gl e w e n e e d t o a gr e e o n a f e w t hi n gs 
1 1 1 2: 4 7: 1 7 E a gl e 2 t hi n g s 

 
 

6. Dis c ussi o n  
 
I n t his st u d y, w e e x pl or e d t h e strat e gi es t h at f a cilit at ors a d o pt e d t o s u p p or t t h e d e v el o p m e nt of s o ci all y s h ar e d 
r e g ul ati o n i n a g a m e- b as e d P B L c o nt e xt. W e h a v e i d e ntifi e d h o w f a cilit at ors a d a pt e d t h e str at e gi es fr o m dir e ct 
m o d eli n g  t o  i n dir e ct  hi nts  a n d  f u ll y  wit h dr a wi n g  i nt er v e nti o n  w h e n  st u de nts  w er e  a bl e  t o  p erf or m  r e g ul ati v e  
t as ks wit h o ut t h e f a cilit at ors’ s u p p ort. H ow e v er, n ot all f a cilit ati o n w o ul d f a d e i n t h e s a m e dir e cti o n, a n d gr o u ps 

T his c o nt e nt d o w nl o a d e d fr o m 
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n o w  wit h  f a d e d  f a cilit ati o n  still  mi g ht  n e e d  f a cilit ati o n  as  t h e  c oll a b or ati v e  i n q uir y  d e v el o ps.  It,  t h er ef or e,  
r e q uir es f a cilit at ors t o cl os el y m o nit or t h e gr o u p di s c u ssi o n t h u s  pr o vi di n g j u st-i n-ti m e s c aff ol di n g.  
 
 
6. 1. C o n n e cti o n b et w e e n i d e ntifi e d f a cilit a ti o n st r at e gi es a n d S S R L lit e r at u r e 
 
T h e i ntr o d u cti o n of t h e c at e g ori es of f a cilit ati o n str at e gi es t o pr o m ot e S S R L, as s h o w n i n T a bl e 1, h er al d s a n 
i m p ort a nt st e p f or w ar d i n c o m pr e h e n di n g h o w t e a c h ers c a n a u g m e nt s h ar e d r e g ul ati o n i n C S C L e n vir o n m e nts. 
Dr a wi n g c o m p aris o ns wit h pr e vi o us lit er at ur e, w e c a n i d e ntif y b ot h o v erl a p s a n d n o v el i nsi g hts t h at c o ntri b ut e t o 
t h e  S S R L  lit er at ur e.  St arti n g  wit h  J är v el ä’s  et  al.  ( 2 0 15)  d e si g n  pri n ci pl e s  f or  s u p p orti n g  S S R L,  t h er e’ s  a  
dis c er ni bl e  ali g n m e nt  wit h  t h e  str at e g i es  pr es e nt e d  i n  t h e  t a bl e.  F or  i nst a nc e,  t h eir  e m p h asis  o n  “i n cr e asi n g  
l e ar n ers’  a w ar e n ess  of  t h eir  o w n  a n d  ot h er s’  l e ar ni n g  pr o c ess ”  is  c o nsist e nt  wit h  o ur  i d e ntifi e d  str at e g y  of  
“ Dir e ct M o d eli n g ” w h er e pr o m oti n g gr o u p a w ar e n ess pl a ys a cr u ci al r ol e. T h e p ar all el str at e g y of “ P erf or mi n g 
r e g ul ati v e pr o c ess es ” m a p s o ut cl o s el y wit h t h eir r e c o m me n d ati o n t o s u p p ort “t h e e xt er n ali z ati o n of st u d e nts’ 
a n d ot h ers’ l e ar ni n g pr o c ess ” w hil e f a cilit at ors’ str at e g y of “ Pr o m pti n g q u esti o n s ” u n d er t h e “I n dir e ct A p pr o a c h ” 
c at e g or y a d dr ess es t h eir c all f or “ pr o m pti n g t h e a c q uisiti o n a n d a cti v ati o n of  r e g ul at or y pr o c ess es. ” H o w e v er, 
b e y o n d t h es e d esi g n g ui d eli n es, t h e n o v elt y of o ur w or k li es  i n t h e e x p a n si o n of t h e S S R L str at e gi es t o ol b o x. F or 
i nst a n c e,  t h e  “ F a di n g  F a cilit ati o n ”  c at e g or y,  w h er e  f a cilit ati o n  is  d eli b erat el y  r e d u c e d,  aff or ds  l e ar n ers  t h e  
o p p ort u nit y t o s p o nt a n e o u sl y e n g a g e i n S S R L.  
 
F urt h er, w hil e t h e us ef ul n ess of C S C L t o ols is e m p h asi z e d i n b olst eri n g c oll e cti v e r e g ul ati o n fr o m pl a n ni n g t o 
e v al u ati o n ( Z h e n g et al., 2 0 1 7), t h e str at e gi es t h at w e i d e ntif i e d d el v e d e e p er i nt o t h e n u a n c e d d y n a mi cs of gr o u p 
i nt er a cti o ns. T h e f o c u s o n “ D e ali n g wit h c o nti n g e n c y ” a n d “ A c k n o wl e d gi n g r e g ul ati o n ” m ar ks a cl e ar d e p art ur e 
fr o m j ust l e v er a gi n g t o ols, a d v o c ati ng f or a m or e r es p o n si v e a n d a d a pti v e f a cilit ati o n a p pr o a c h. T h e c h all e n g es 
a n d c o nstr ai nts of t e c h n ol o g y-ri c h e n vir o n m e nts f or S S R L h a v e b e e n dis c u ss e d i n t h e fi el d ( S a vi n- B a d e n, 2 0 0 7; 
L o b c z o ws ki et al., 2 0 2 2), i n cl u di n g c o n c er ns a b o ut li mit e d str at e gi es i n virt u al i nt er a cti o ns a n d t h e diffi c ult y of 
g ar n eri n g p e er att e nti o n usi n g t e xt- b as e d m ess a g es, w hi c h is c o u nt er e d b y t h e i d e ntifi e d f a cilit ati o n str at e g y of 
“ D e ali n g wit h c o nti n g e n c y, ” w hi c h e m p h asi z es n a vi g ati n g gr o u p dis c u ssi o ns w h e n u n e x p e ct e d sit u ati o ns aris e. 
T his als o ti es b a c k t o t h e e arl y c o n c er n of missi n g p h ysi c al c u es i n virt u al pl atf or m s ( G ar ci a & J a c o b s, 1 9 9 9), 
hi nti n g at t h e n e c essit y of s u c h st r at e gi es. I n P B L f a cilit ati o n, o ur str at e gi es a d dr ess t h e c o n c er ns r ais e d i n o v er -
i nt er v e ni n g t o i n hi bit st u d e nt a g e n c y ( H m el o-sil v er, 2 0 0 6; J är v el ä et al., 2 0 1 5) b y pr o vi di n g a str u ct ur e d w a y t o 
a c hi e v e t his b al a n c e t hr o u g h o ur i d e ntifi e d “ F a di n g F a cilit ati o n ” a p pr o a c h.  
 
O ur  w or k  h a s  e x p a n d e d  o n  a n d  s u p pl e m e nt e d  e xi s ti n g  k n o wl e d g e  b y  i ntr o d u ci n g  a  c o m pr e h e n si v e  s et  of  
str at e gi es,  c o nsi d eri n g  b ot h  dir e ct  a n d  i n dir e ct  a p pr o a c h es,  t o  n urt ur e  S S R L  i n  t e c h n ol o g y-ri c h  P B L  
e n vir o n m e nts.  W hil e  t h e  e x i sti n g  lit er at ur e  h as  s h e d  li g ht  o n  t o ol d e si g n  a n d  s y st e mi c  s u p p ort,  o ur  st u d y  
a d v a n c es t h e u n d erst a n di n g of S S R L fr o m t h e f a cilit at or’ s p ers p e cti v e, off eri n g t h e m a r o b ust str at e g y r e p ert oir e 
f or v ari o us C S C L s etti n gs. 
 
 
6. 2. I nt e r pl a y of f a cilit ati o n a n d e m b e d d e d s c aff ol di n g i n t h e P B L g a m e  
 
W e als o f o u n d t h at f a cilit ati o n m o v es of S S R L t hr o u g h a d a pti v e s c aff ol di n g fr o m f a cilit at ors, u n d er t h e g a m e-
b as e d  P B L  c o nt e xt,  i n t er a ct e d  wit h  t h e  e m b e d d e d  h ar d  s c aff ol di n g  d esi g n e d  wit hi n t h e  g a m e,  i n cl u di n g  t h e  
c oll a b or ati v e w hit e b o ar d a n d g a m e r ul es. I n  t h e g a m e, st u d e nts w er e r e q uir e d t o v ot e o n t h e n ot es pl a c e d u n d er a 
c ert ai n h y p ot h esis a n d t h e c ol or of t h e n ot es c h a n g e d a c c or di n g t o t h e st at u s of t h eir a gr e e m e nt. It w as d esi g n e d 
t o s u p p ort t h e e xt er n ali z ati o n of st u d e nts’ l e ar ni n g pr o c es s es, all o wi n g st u d e nts  t o vi e w e a c h ot h er’ s st a n d o n t h e 
s p e cifi c  n ot es.  W hil e  t h e  f a cilit at ors  w er e  r ef erri n g  t o  t h e  v ot e d  n ot es,  t h e y  h a d  als o  g o n e  b e y o n d  t h e  g a m e  
d esi g n  b y  i n viti n g  st u d e nts  t o  dir e ctl y  e x pr ess  t h eir  o pi ni o ns  a n d  f o c u s  o n  t h e  k n o wl e d g e  a n d  c oll a b or ati v e  
i n q uir y  pr o c ess es  i n  c as e  t h er e  w ere  v oti n g  mis- cli c k s.  F urt h er m or e,  t h e  g a m e  r ul e  t h at  st u d e nts  c o ul d  n ot  
pr o c e e d wit h o ut gr o u p c o ns e ns us als o f or c e d t h e m t o p a u s e, dis c u ss, a n d cl o s el y r e g ul at e t h eir o w n l e ar ni n g. T h e 
f a cilit at or utili z e d t his r ul e b y k e e pi n g r e mi n di n g st u d e nts of it as m o deli n g r e g ul ati o n ( E x c er pt 1), w hi c h h a d 
l at er b e e n i nt er n ali z e d a n d c arri e d o ut b y t h e st u d e nts w h e n t h e y w er e r e g ul ati n g f or t h e m s el v es ( E x c er pt 5).  
 
 
6. 3. O p p o rt u niti es a n d c h a ll e n g es i n t e xt- b as e d c h at  
 
I n a d diti o n, w e hi g hli g ht t h e i m p a ct of t e xt- b as e d str e a m e d c h at, c o m p ar e d t o f a c e-t o-f a c e c o m m u ni c ati o n, o n 
s u p p orti n g a n d c h all e n gi n g S S R L i n P B L. A s w e c a n s e e i n t h e e x c er pts a b o v e, t he t e xt- b as e d c h at m ess a g es 
c o ul d e asil y o v erl a p wit h e a c h ot h er as t h e y c a n b e p o s t e d at t h e s a m e ti m e. As a res ult, t h e s u bs e q u e nt m ess a g e 
di d n ot al w a y s r e pl y t o t h e m ess a g e b ef or e, w hi c h will c a us e i nt er v als of m ess a g es i n  t h e c h at, a n d als o cr e at e 
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c h all e n g es f or f a cilit at ors or a n y ot h er t e a c h ers t o r e a d t h e m aft er t h e pl a y. It als o all ows m ulti pl e t o pi cs t o o c c ur 
i n t h e s a m e p eri o d of ti m e, w hi c h i n t ur n pl a c es d e m a n ds o n SS R L s kill s t o m a n a g e t h e dis c u ssi o n. I n a d diti o n, 
t e xt- b as e d c h at c a n a m plif y disr u pti v e t al k, si n c e e a c h t e xt m ess a g e a p p e ars t o h a v e t h e s a m e w ei g ht i n t h e c h at 
wi n d o w. T his m a k es s h ar e d m o nit ori n g  c h all e n gi n g w hil e pr o vi di n g st u d e nts wit h t h e o p p ort u niti es t o s u p p ort 
e a c h ot h er i n t h e gr o u p as e v er y o n e’s “ v oi c e ” n o w h as a n  e q u al o p p ort u nit y t o b e r e a d ( Mi c h a els et al., 2 0 1 0). 
Si mil arl y, t e a c h ers e x p eri e n c e c h all e n g es w h e n  s u p p orti n g st u d e nt s wit h s h ar e d m o nit ori n g, w hil e pr o vi di n g t h e 
ri g ht  a m o u nt  of  i nt er v e nti o n  a n d  s u p p orti n g  st u d e nt  a g e nc y  i n  m o nit ori n g  t h eir  o w n  l e ar ni n g  (J är v el ä  et  al.,  
2 0 1 5). I n a d diti o n, f a cilit at ors s h o ul d als o c o nsi d er t h e t y pi n g s p e e d of e a c h st u d e nt w h e n a d o pti n g o nli n e t e xt -
b as e d c h at as t h e m aj or dis c ussi o n c h a n n el i n l e ar ni n g, w hi c h will hi g hl y i nfl u e n c e e n g a g e m e nt i n c oll a b or ati v e 
i n q uir y.  
 
 
6. 4. I m pli c ati o ns f o r p r a cti c e a n d r es e a r c h  
 
T h e fi n di n gs fr o m t his st u d y off e r a r o b ust f o u n d ati o n fr o m w hi c h w e c a n dr a w b ot h pr a cti c al a n d r es e ar c h - b as e d 
i m pli c ati o ns. T his is p arti c ul arl y vit al w h e n w e c o nsi der t h e gr o wi n g e m p h asis o n c oll a b or ati v e l e ar ni n g a n d its 
c o ns e q u e nt n e e d f or s o ci all y s h ar e d r e g u l ati o n. I n pr a cti c e, t h e n e e d f or f a cilitati o n t o s u p p ort S S R L is criti c al. It 
is i m p ort a nt t o u n d erst a n d t h at S S R L is n ot j ust a b o ut i n di vi d u al r e g ul ati on b ut i n v ol v es t h e i nt er pl a y b et w e e n 
gr o u p  m e m b ers.  T h e  r ol e  of  f a cilit at ors  i n  m o d eli n g  s u c h  r e g ul ati o n  is  p arti c ul arl y  si g nifi c a nt.  As  t his  st u d y  
s h o ws, f a cilit at ors ar e n ot j u st p assi v e a ct ors b ut pl a y  a pi v ot al r ol e i n g ui di n g gr o u p d y n a mi cs. T h eir str at e gi es 
a n d i nt er v e nti o ns ar e c o nti n g e nt o n t h e s p e cifi c r e q uir e m e nts of v ari o u s s c e n ari o s. T h e y n e e d t o b e e q ui p p e d t o 
h a n dl e  t h e  m ultif a c et e d  c h all e n g es  t h at  c o m e  wit h  s u p p or ti n g  S S R L  i n  c oll a b or ati v e  l e ar ni n g  e n vir o n m e nts.  
W hil e f a cilit at ors ar e a cti v el y i n v ol v e d i n m o nit ori n g gr o u p di s c u ssi o n s, t h e y s h o ul d al s o r e c o g ni z e w h e n t o st e p 
b a c k  a n d  tr a n sf er  t h e  r es p o n si bilit i es  of  l e ar ni n g  t o  st u d e nts  ( B a e  et  al.,  2 0 2 1).  T his  all o ws  st u d e nts  t h e  
o p p ort u nit y  t o  s elf-r e g ul at e  a n d  t a k e  c h ar g e  of  t h eir  l e ar ni n g  pr o c ess es.  It  is  a  d eli c at e  b al a n c e  b et w e e n  
i nt er v e ni n g  w h e n  n e c ess ar y  a n d  all o win g  st u d e nt s  t h e  a g e n c y  t h e y  n e e d  t o  d e v el o p  t h eir  s kill s  ( J o h n s o n  &  
T a wfi k, 2 0 2 2; B a e et al., 2 0 2 1).  
 
C S C L  e n vir o n m e nts  n e e d  t o  b e  d esi g n e d  wit h  a n  u n d erst a n di n g  of  t h e  e v ol u ti o n  of  gr o u p  d y n a mi cs  a n d  
a c c or di n g t o e v ol vi n g n e e d s f or f a cilit ati o n. A n eff e cti v e C S C L s y st e m s h o ul d pr o vi d e t h e t o ols a n d f e at ur es 
n e c e s s ar y t o pr o m ot e h e alt h y gr o u p di s c u ssi o n s. It s h o ul d b e c a p a bl e of miti g ati n g c h all e n g es li k e s p a m mi n g or 
off-t as k  c o n v ers ati o ns.  I nf or m e d  b y  t h e  fi n di n gs  fr o m  t his  st u d y,  w e  c onj e ct ur e  t h at  a d a pti v e  s c aff ol di n g  
m e c h a nis ms i n s u c h e n vir o n m e nts c a n b e i m pl e m e nt e d i n st e p s. I niti al i nt er v e nti o ns c o ul d b e s u btl e, n u d gi n g 
st u d e nts t o w ar ds t as k-r el e v a nt dis c u ssi o n s. If s u c h i n dir e ct pr o m pts ar e u n s u c c essf ul, m or e dir e ct i nt er v e nti o ns 
mi g ht  b e  n e c ess ar y.  T his  l a y er e d  a p pr o a c h e n s ur es  t h at  st u d e nts  ar e  gi v e n  a m pl e  o p p ort u nit y  t o  s elf -r e g ul at e 
b ef or e f a cilit at ors st e p i n. I n l ar g e r cl assr o o m s etti n gs, es p e ci all y i n K- 1 2 e n vir o n m e nts w h er e a si n gl e t e a c h er 
mi g ht  b e  r es p o n si bl e  f or  m ulti pl e  gr o u ps,  t h e d esi g n  of  i nt elli g e nt  t o ols b e c o m e s  e v e n  m or e  ess e nti al.  T h es e  
t o ols s h o ul d ai d t e a c h ers i n m o nit ori n g a n d f a cilit ati n g wit ho ut o v er w h el mi n g t h e m. S u c h  t o ols c a n b e i n v al u a bl e 
i n e n s uri n g t h at f a cilit at ors c a n pro vi d e c o nsist e nt a n d eff e cti v e s u p p ort a cr oss m ulti pl e gr o u ps ( Dill e n b o ur g et 
al., 2 0 1 8). 
 
 

7. C o n cl usi o n 
 
I n t his st u d y, w e i n v esti g at e t h e n u an c es of f a cilit ati o n str at e gi es t o s u p p ort S S R L i n t e c h n ol o g y-ri c h pr o bl e m-
b a s e d  l e ar ni n g  gr o u p s.  T hr e e  m aj or  st r at e gi es  h a v e  b e e n  i d e ntifi e d  t hr o u g h  C A  i n cl u di n g  dir e ct  m o d eli n g,  
i n dir e ct pr o m pti n g, a n d t h e str at e gi c d e pl o y m e nt of f a din g f a cilit ati o n, as t h e y or g a ni c all y u nf ol d e d i n r e al -ti m e 
i n t e xt- b as e d c h at i nt er a cti ons of a g a m e- b as e d P B L s c e n ari o. F or r es e ar c h, t his e m piri c al st u d y fills t h e g a p b y 
f o c usi n g  o n  t h e  f a cilit at or’s  r ol e  i n  s u p p orti n g  S S R L  i n  P B L.  For  t h e  d esi g n  of  e d u c ati o n al  t e c h n ol o g y,  b y  
i d e ntif yi n g t h e str at e gi es, w e p a v e t h e w a y f or t h e d e vel o p m e nt of s o p histi c at e d, a ut o m at e d a d a pti v e s c aff ol di n g 
s y st e ms e m b e d d e d wit hi n t e c h n ol o g y-ri c h l e ar ni n g pl atf or m s, b y pr o a cti v el y off eri n g t ail or e d pr o m pt s t o n u d g e 
st u d e nt  gr o u ps  t o w ar ds  ri c h er  c oll a b or ati v e  i nt er a cti o ns.  C o n c urr e ntl y,  f or  pr a cti c e,  t e a c h ers  ar m e d  wit h  t his  
k n o wl e d g e c a n cr aft a n d r efi n e t h eir f a cilit ati o n t e c h ni q u es, s u p p orti n g t h e m i n g ui di n g st u d e nts t hr o u g h t h e P B L 
j o ur n e y a n d d e v el o pi n g st u d e nts’ a g e n c y a n d r es p o nsi bilit y i n t h eir o w n l e ar ni n g.  
st u d e nts’ a g e n c y a n d r es p o nsi bilit y i n t h eir o w n l e ar ni n g.  
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A c k n o wl e d g e m e nt 
 
T his  r es e ar c h  w as  s u p p ort e d  b y  t h e  N ati o n al  S ci e n c e  F o u n d ati o n  t hr o u g h  gr a nt s  II S- 1 8 3 9 9 6 6,  S E S- 1 8 4 0 1 2 0,  
D R L- 1 5 6 1 6 5 5, a n d D R L- 1 5 6 1 4 8 6. A n y o pi ni o n s, fi n di n g s, c o n cl usi o ns, or r e c o m m e n d ati o ns e x pr ess e d i n t his 
r e p ort ar e t h os e of t h e a ut h ors, a n d d o n ot n e c e ss aril y r e pr es e nt t h e offi ci al vi e ws, o pini o n s, or p oli c y of t h e 
N ati o n al S ci e n c e F o u n d ati o n. 
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