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A bst r a ct:   I n cl a ssr o o ms, it  c a n  b e  diffi c ult  t o  i m pl e m e nt  a d a pti v e  a cti viti e s  t h at  s p a n  s o ci al 
pl a n e s ( e. g., w h ol e cl a ss, gr o u p, i n di vi d u al) d u e t o t h e d e m a n ds o n t e a c h er att e nti o n. T o m a k e 
t h e s e a cti viti e s m or e f e a si bl e i n cl a ssr o o ms , or c h e str ati o n t o ol s, w hi c h s u p p ort t h e cl a ssr o o m 
m a n a g e m e nt, c a n b e i nt e gr at e d. W e pr e s e nt fi n di n gs fr o m c o - d e si g n s e ssi o ns c o n d u ct e d wit h 
s e v e n t e a c hers wit h t h e ai m t o u n d erst a n d h o w t e a c h er a ut o n o m y a n d s yst e m a ut o m ati o n c a n 
b e st b e b al a n c e d t o s u p p ort a d a pti v e tr a nsiti o ns b et w e e n a cti viti e s i n t h e cl a ssr o o m.  

I nt r o d ucti o n  
I n  K- 1 2  cl a ssr o o ms,  st u d e nt s  oft e n  w or k  a cr oss  m ulti pl e  s o ci al  pl a n e s  ( e. g.,  w h ol e  cl a ss,  gr o u p,  i n di vi d u al). 
Wit hi n  t h e cl a ssr o o m,  t h e tr a nsiti o ns  b et w e e n  t h e s e  s o ci al pl a n e s ar e   p oi nt s  of  hi g h  or c h e str ati o n  l o a d  f or t h e 
t e a c h er ( Dill e n b o ur g  &  J er m a n n,  2 0 1 0).  C urr e ntl y,  m a n y  cl a ssr o o ms  r e q uir e  t h at  st u d e nt s  tr a nsiti o n  b et w e e n 
s o ci al pl a n e s at t h e s a m e ti m e t o m a k e t h e or c h e str ati o n l o a d o n t e a c h ers m a n a g e a bl e. H o w e v er, t hi s li mit s t h e 
a bilit y f or st u d e nt s t o w or k at t h eir o w n p a c e a n d all o w st u d e nt s t o w or k c oll a b or ati v el y or i n di vi d u all y w h e n it 
w o ul d b e m ost i m p a ctf ul f or t h e m. T o h a v e m or e fl ui d, b ut t h e or eti c all y eff e cti v e, tr a nsiti o ns (i. e., n ot all st u d e nt s 
ar e  tr a nsiti o ni n g  s y n c hr o n o usl y)  b et w e e n  s o ci al  pl a n e s,  gr e at er  or c h e str ati o n  s u p p ort  f or  s o ci al  tr a nsiti o ns  i s 
n e e d e d s o t h e or c h e str ati o n l o a d i s m a n a g e a bl e f or t h e t e a c h ers. Alt h o u g h a g e n er al u n d erst a n di n g of cl a ssr o o m 
or c h e str ati o n f e at ur e s h a s b e e n e x pl or e d ( Dill e n b o ur g & J er m a n n, 2 0 1 0; Pri et o et al., 2 0 1 1), t h e s e f e at ur e s oft e n 
h a v e t h e t e a c h ers still r e s p o nsi bl e f or all of t h e d e ci si o ns a n d a cti o ns, w hi c h pr o vi d e s t e a c h ers wit h a ut o n o m y b ut 
d o e s n ot n e c e ss aril y l o w er t h e or c h e str ati o n l o a d e n o u g h f or a n a cti vit y t o b e f e a si bl e i n t h e cl a ssr o o m. T h er e i s 
li mit e d  in v e sti g ati o n  i nt o  h o w  cl a ssr o o m  or c h e str ati o n  c a n  b e  a ut o m at e d,  r e d u ci n g  or c h e str ati o n  l o a d,  w hil e 
t e a c h ers m ai nt ai n t h eir a ut o n o m y, e s p e ci all y ar o u n d fl ui d s o ci al pl a n e tr a nsiti o ns. T o a c c o u nt f or t h e d y n a mi c s of 
t h e cl a ssr o o m, it i s i m p ort a nt t o w or k wit h t e a c h ers t hr o u g h o ut t h e d e si g n pr o c e ss ( Di S al v o & Di S al v o, 2 0 1 4; 
Wi n ds c hitl  &  S a hl, 2 0 0 2).  I n t hi s  p ost er,  w e  pr e s e nt  r e s ult s  fr o m  o ur c o - d e si g n  pr o c e ss  f or d e v el o pi n g d e si g n 
r e c o m m e n d ati o ns f or b al a n ci n g a ut o m ati c or c h e str ati o n s u p p ort a n d t e a c h er a ut o n o m y f or s o ci al tr a nsiti o ns.  

M et h o d s  
A t ot al of s e v e n t e a c h ers p arti ci p at e d (si x f e m al e s, o n e m al e) i n t h e c o- d e si g n s e ssi o ns. T h e t e a c h ers r a n g e d fr o m 
t e a c hi n g  2n d   gr a d e  t o  7t h  gr a d e  a n d  c a m e  fr o m  fi v e  diff er e nt  s c h o ol s.  W e  c o n d u ct e d  t hr e e  2- h o ur  c o- d e si g n 
s e ssi o ns, t w o wit h t w o t e a c h ers, o n e wit h t hr e e t e a c h ers, al o n g wit h a r e s e ar c h er w h o l e d t h e s e ssi o ns. E a c h s e ssi o n 
w a s s e mi -str u ct ur e d di s c ussi n g s p e cifi c s c e n ari os i n v ol vi n g s o ci al tr a nsiti o ns wit hi n t h e cl a ssr o o m. T h e s c e n ari os 
hi g hli g ht e d t h e diff er e nt t y p e s of tr a nsiti o ns t h at c o ul d o c c ur b et w e e n s o ci al pl a n e s, s u c h a s “ C o nsi d er t h e s c e n ari o 
w h er e st u d e nt s ar e w or ki n g i n di vi d u all y b ut a f e w st u d e nt s ar e m a ki n g t h e s a m e mi st a k e s c o nti n u o usl y. P airi n g 
s o m e of t h e st u d e nt s w o ul d h el p t h e m t o l e ar n t h e m at eri al m or e pr o d u cti v el y. ” T h e s c e n ari os al s o f o c us e d o n 
tr a nsiti o ns t h at o c c ur fr o m c h a n g e s i n gr o u p a s p e ct s ( e. g., a bs e n c e s, t ar di n e ss, c h a n g e i n gr o u ps d u e t o e x p erti s e). 
T hr o u g h t h e d e si g n di s c ussi o ns, w e i nt e n d e d t o eli cit p a st e x p eri e n c e s a n d pi v ot al m o m e nt s t h at t h e t e a c h ers h a d 
wit hi n t h eir cl a ssr o o m, w h er e t h e y w a nt e d t o s p e n d t h eir ti m e, a n d w h er e t h e y w er e willi n g t o all o w a ut o m ati o n 
fr o m  t h e  s yst e m.  W e  c a pt ur e d  e a c h  of  t h e  2- h o ur  c o- d e si g n  s e ssi o ns  wit h  vi d e o.  T o  a n al y z e  t h e  r e s ult s,  w e 
r e vi e w e d t h e vi d e os t o r e v e al s ali e nt t h e m e s a n d n e e ds e x pr e ss e d d uri n g t h e c o- d e si g n s e ssi o ns. D uri n g t h e r e vi e w 
of t h e vi d e os, w e t o o k n ot e s o n t h e c o n v ers ati o ns a s t h e y r el at e d t o t h e t e a c h er n e e ds ar o u n d s o ci al tr a nsiti o ns f or 
a t ot al of 1 4 7 it e ms. Usi n g t h e s e it e ms, w e w e nt t hr o u g h a n it er ati v e pr o c e ss usi n g affi nit y di a gr a m mi n g t o fi n d 
t h e m e s ar o u n d s o ci al pl a n e tr a nsiti o ns b y gr o u pi n g a n d r e gr o u pi n g n ot e s t o r e v e al t e a c h ers’ u n d erl yi n g n e e ds a n d 
c urr e nt i m p e di m e nt s i n t h e cl a ssr o o m.  

R e s ult s  a n d d e si g n r e c o m m e n d ati o n s  
O n t h e s urf a c e, t h e t h e m e s t h at e m er g e d fr o m t h e c o- d e si g n s essi o ns ar e c o m m o n t h e m e s t o or c h e str ati o n: n a m el y, 
t h e i m p ort a n c e of pl a n ni n g a n d cl a ssr o o m m o nit ori n g a n d fl e xi bilit y. H o w e v er, m or e n u a n c e d p att er ns e m er g e d 
w h e n a n al y zi n g t h e d at a i n t er ms of t h e r el ati o ns hi p b et w e e n t h e s yst e m a n d t h e t e a c h er t h at i n di c at e d i m p ort a nt 
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areas in which system automation and teacher autonomy could be balanced. Across all three sessions, the main 
theme that all seven teachers discussed was that “so much of being a good teacher at this time is just their 
management”; however, they are willing to allow the system more control if it means they can spend more time 
working with students as “the reality of it is, we get so much more done, so much faster one-to-one while everyone 
else is going that if [the system] can move the chips around the room, keep the flow going.” Additionally, the 
teachers were willing to relinquish control of the system when they thought the system could perform the task 
better, such as when putting students in varying groups that still meet the necessary criterion, adapting quickly to 
“the fine details that we miss, that we do not know that we miss”, and monitor students as “there really isn’t a way 
to monitor [the groups].” Although the teachers were willing to relinquish control in some aspects, they still 
wanted to plan the “structure” and “routine” of the class and wanted “an override button” in real-time so that they 
could maintain control as it is still their job as a teacher and it is “intimidating” to put all of the trust in the system.  

From the salient themes of the co-design findings, we extracted five design recommendations for how to 
balance system automation and teacher autonomy around the design of fluid transitions. One, provide tools for 
adaptable planning of fluid transitions for teachers to plan the activity before class but with a way for the tool to 
suggest groups. Two, automate the planned real-time decisions so that teachers can spend less time managing and 
more time supporting students on content learning. In other words, support autonomy during planning and provide 
automation during the execution of the plan. Three, have the system directly communicate information to the 
students so that the teacher does not have to spend all of their time monitoring the management. Four, provide 
high-level class monitoring to the teacher, which is a current feature that current orchestration tools often include. 
Five, allow teachers the flexibility to override system decisions, whether these are preplanned decisions or ones 
made by the system in real-time, which allows teachers to maintain autonomy over their class.  

Discussion 
Although at the surface, the topics discussed in the co-design sessions echoed previous literature around 
orchestration, which has emphasized the need for planning, monitoring, and flexibility within orchestration 
support (Dillenbourg & Jermann, 2010; Prieto et al., 2011), our results add to this literature by proposing that 
teachers do not need complete control of the system at all times, specifically when relinquishing that control gives 
them more time to work with students or when they feel the system can do the task better than they can. For 
example, the teachers wanted to maintain control of the learning aspects of the classroom through the development 
of the lesson plan and supporting individual knowledge acquisition in the classroom. However, they were willing 
to allow the system control over the management of the monitoring and adaptation in the classroom so that they 
could focus on spending time with the students and because the system may be able to pick-up on things that they 
as teachers cannot and react faster. If something does occur, it is important to have a way for the teacher to 
intervene in real-time since there may be some classroom signals that the system cannot detect. By having more 
automation in the real-time management of the classroom orchestration, we can monitor and react faster to student 
actions as well as allow students to follow their own paths through the activity without having to create a 
bottleneck that depends upon the teachers time in the classroom. 
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