TOWARDS ACADEMICALLY
PRODUCTIVE TALK
SUPPORTED BY
CONVERSATIONAL AGENTS
Carolyn Penstein Rosé,
Carnegie Mellon University
Lauren Resnick,
University of Pittsburgh
Gregory Dyke, Iris K. Howley, Rohit Kumar, Carnegie Mellon University
1

Accountable Talk
(OʼConnor, Michaels, & Resnick)
Eddie: Well, i don't think it matters what order the numbers are in. You
still get the same answer. But three times four and four times three
seem like they could be talking about different things.
Teacher: Rebecca, do you agree or disagree with what Eddie is saying?
Rebecca: Well, I agree that it doesn't matter which number is first,
because they both give you twelve. But I don't get what Eddie means
about them saying different things.
Teacher: Eddie, would you explain what you mean?
Eddie: Well, I just think that like three times four can mean three groups
of four things, like three bags of four apples. And four times three
means four bags of three apples, and those don't seem like the same
thing.
Tiffany: But you still have the same number of apples, so they are the
same!
Teacher: OK, so we have two different ideas here to talk about. Eddie
says the order does matter, because the two orders can be used to
describe different situations. So Tiffany, are you saying that three
times four and four times three can't be used to describe two different
situations?

Research Context
• Part of a district wide teacher
training program
• Urban school, heavily tracked
• Reading level below that of their
book
• Computers are 486s!
• Class period only 45 minutes long
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Supporting Accountable Talk
• Research question: What form of support for
small group discussion is most effective:
– Elevating quality of small group discussion
– Learning during small group discussion
– Preparation for whole group discussion

• Instruction: Students read about Diffusion and
receive training on Accountable Talk
• Online Lab in ConcertChat environment
– Videos alternate with small group discussion
• Students watch experimental setup and then predict
outcomes
• Students watch results at 1 hour, 5 hours, and 24
hours and then discuss whether effects matched
predictions and what they learned
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• 3 students per group
– Each student assigned a role
• Revoicer: Responsible for looking for
revoicing opportunities
• Challenger: Responsible for looking for
opportunities to check agreement or
challenge a claim
• Explainer: Responsible for looking for
opportunities to push for more explication

– Each group assigned a condition
• No support: students just assigned roles
• Indirect Agent: agent reminds students to
do their role
• Direct Agent: agent does accountable
talk moves
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Accountable Talk Agents
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Results
Chat logs labeled by session (A, B, C, D are periods 1, 3, 6, and 9
respectively). Students did very poorly in all but session A, and we only
see an effect of condition on learning in that class period.
Shallow

P < .05,
effect size
1.1 s.d.

Deep
Learning Results based on Discussion Questions

Participation in Whole Class Discussion
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Souflé Framework (Howley, Mayfiled, & Rosé, in press)
Negotiation Framework: Authoritativeness over Knowledge and Action
Label
Primary Knower
Secondary Knower
Primary Actor
Secondary Actor
Challenge
Other
Setup Move

Example
“This is the end.”
“Is this the end?” (not all questions)
“Iʼm going to the end.”
“Go to the end.”
“I donʼt have an end marked.”
“So…”
“Where do you think the end is?” (with ability to judge correctness)

Engagement Framework: Showing Awareness of Other Views
Label
No Assertion
Monoglossic
Expand
Contract

Definition
No propositional content is asserted (honest questions, “yay”, etc).
Does not acknowledge alternate perspectives (bald claims, no hedging, etc).
Heteroglossic
Increases possibility of other viewpoints (making a suggestion, “might”, etc).
Decreases viable opinions (outright rejection, absolute assertions, etc).

Transactivity: Identifying Thought Leaders and Receptivity to Ideas
Label
Off-task
Social
Tangent
Assertion
Repetition
Externalization
Transactive

Definition
Not Reasoning
Blatantly off-topic contributions.
Socially-oriented off-task contributions.
Not related directly to the task-at-hand.
Plain answers or procedures, or off-task reasoning.
Purely repetitive contributions.
Reasoning
No reference to anotherʼs explicit reasoning.
Connection to anotherʼs explicit reasoning.
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Results from Coded Chats
Condition

Academically
Productive
Talk Moves

Unsupported .56 (2.7%)
Indirect Agent 1.2 (4.9%)
Direct Agent .67 (6.4%)

•

Academicall
y Productive
Talk Moves
Group +
Tutor
1.6 (1.8%)
3.8 (3.6%)
4.25 (7%)

Reasoning Tr a n s a c t i v e
Moves
Moves

1.6 (11%) .55 (2.7%)
.53 (3.8%) .13 (1.1%)
2 (17%)
.92 (5.1%)

Significantly more Academically Productive Talk moves in supported
conditions
– F(2,42) = 13.9, p < .0001
– Weak correlation between Academically Productive Talk moves and student
reasoning, R2 = .11, p < .05

•

Students in Direct contribute marginally more reasoning than Indirect
– F(2,42) = 2.46, p < .1
– Significant when we consider percentage of reasoning moves, F(2,42) =
4.47, p < .05
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Authoritative vs. NonAuthoritative
Student
Authoritativeness correlates
with amount of
reasoning
contributed,
R2 = .11, p < .05

S002 is high in
Authoritativeness

Authoritativeness
coding can be
automated with
high reliability
(R2 = .95 with
human coding)
(Mayfield & Rosé,
2011)

S008 is low in
Authoritativeness

10

Heteroglossia as a reflection of
Attitude

S059
sounds
less
annoyed
than s062.
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Heteroglossia as a reflection of
Attitude
• Percentage of Heteroglossic statements in discussion
correlates with percentage of student reasoning
– R2 = .5, p < .0001

• Significantly lower percentage of Heteroglossic
statements in the Indirect Agent condition
– F(2,41) = 6.79, p < .005
Condition	
  

Authoritativeness Percent Student
Ratio	
  
Heteroglossia	
  

Indirect Agent	
   .54 (.21)	
  
Direct Agent	
  
.6 (.21)	
  
No Support	
  
.62 (.27)	
  

.08 (.06)	
  
.24 (.14)	
  
.2 (.16)	
  

Percent
Student
Reasoning 	
  
.03 (.1)	
  
.17 (.14)	
  
.11 (.1)	
  

Percent
Cheating	
  

Percent
Offtask	
  

.18 (.15)	
  
.05 (.09)	
  
.12 (.2)	
  

.35 (.15)	
  
.27 (.16)	
  
.13 (.17)	
  

12

13

Frustrating Interaction in Indirect
Condition
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Conclusions
• First attempt at academically productive talk
agents
– Some glimmer of hope
– Lotʼs of room for improvement

• Improve triggering: biggest problem was
triggering from non-serious contributions of
students
• Improve coordination between macro and micro
support mechanisms

15

Problems and complaints!!
• Login names instead of real names – wasted a lot of
time trying to figure out who they were talking to
• Not a “real” collaborative task?
• No shared representation for predictions
– But if it was shared, would students make their own predictions?

• Assigning people to roles within the chat took too much
time/space
– Tutor dominated the initial part of the conversation?

• The agent interrupted too often/too quickly in the
supported conditions
– Too much involvement?

• Trying to keep the students in lock step didnʼt work – or
maybe 45 minutes was way too short
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Good Knowledge Sharing but Bad
Coordination with the Agent (Session C)
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Trying to do the lab without the
videos!
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Trying to do accountable talk
(Session 3)
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Example coding
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