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Participant Outcomes

Participants will understand disciplinary 
literacy as a pathway to instructional 
success.

Participants will recognize strategies for 
reading, writing, and dialogue in the 
STEM classroom.
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Inquiring Minds:  Reading to Learn and 
Innovate in Mathematics and Science

(IQ-MS)

A three-year research project funded by a 
challenge grant from Boeing SC, with matching 
funding from the State of South Carolina and 

BMW Manufacturing Co.
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What is Disciplinary Literacy?

What does it mean to 
“talk productively”?
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Disciplinary literacy 

Disciplinary Literacy is defined 

[as]...advanced literacy instruction 

embedded within content-areas. Disciplinary 

Literacy instruction engages learners with 

content in ways that mirror what scientists, 

historians and mathematicians do to inquire 
and gain understanding in their disciplines.
Shanahan, T. & Shanahan C. (2008). Teaching Disciplinary Literacy to Adolescents: Rethinking 

Content-area Literacy. Harvard Educational Review, 78, 1, 40-59.
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Why 
Disciplinary 

Literacy?



High Quality 
STEM 

Instruction

Purposeful 
Reading

Meaningful 
Writing

Productive 
Dialogue

Total Instructional Focus



Modified Fishbowl Discussion

Inside-Outside 

Circles

Outside Circle

Inside Circle
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Inside/Outside Circles
Inside Responsibilities Outside Responsibilities

 Use group norms

 Engage in the conversation

 Speak Loudly and Clearly

 Actively listen 

 Wait to respond 

 Bring reference materials

 Actively listen 

 Take notes on the discussion 
taking place in the inside 
circle

 May not speak or otherwise 
distract/interrupt the inside 
circle

 Exception: You may raise your 
hand if you cannot hear the 
speaker
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Productive Dialogue in the 
Science and Engineering Practices
 Asking Questions (for science) and Defining Problems (for 

engineering)

 Developing and Using Models

 Planning and Carrying Out Investigations

 Analyzing and Interpreting Data

 Using Mathematical and Computational Thinking

 Constructing Explanations (for science) and Designing 
Solutions (for engineering)

 Engaging in Argument from Evidence

 Obtaining, Evaluating, and Communicating Information

Science Framework pp. 50-53
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Watch Video

https://dl.dropboxusercontent.com/u/27212199/Conference Session Videos/Classroom Culture.wmv


Assessing Productive Dialogue
Formative Assessment Summative Assessment

WHY?

 Checking for understanding

 Listening for misconceptions

HOW?

 Various strategies

WHY?

 Being an active listener

 Being an active speaker

HOW?

 Rubrics based on speaking 
and listening standards
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5 4 3 2 1

Quality of 

Comments

*Builds on others’ ideas  

*Expresses their own ideas 

clearly 

*Contributes comments that are 

timely, appropriate, thoughtful 

and reflective 

*Responds respectfully to other 

student's remarks 

*Provokes questions and 

comments from the group.

Volunteers comments, most are 

appropriate and reflect some 

thoughtfulness,

leads to other questions or 

remarks from student and/or 

others

Volunteers comments but 

lacks depth, may or may 

not lead to other questions 

from students

Struggles but participates, 

occasionally offers a 

comment when directly 

questioned, may simply 

restate questions or points 

previously raised, may add 

nothing new to the 

discussion or provoke no 

responses or questions

Does not participate 

and/or only makes 

negative or disruptive 

remarks, comments are 

inappropriate or off topic

Resource/

Document 

Reference

*Comes to discussions prepared, 

having read or studied required 

material 

*Explicitly draws on that 

preparation and other 

information known about the 

topic to explore ideas under 

discussion

*Clear reference to text being 

discussed and connects it to 

other texts or reference points 

from previous readings and 

discussions

*Reviews the key ideas expressed 

and draws conclusions in light of 

information and knowledge 

gained from the discussions

Has done the reading with some 

thoroughness, may lack some 

detail or critical insight

Has done the reading; 

lacks thoroughness of 

understanding or insight

Has not read the entire text 

and cannot sustain any 

reference to it in the course 

of discussion

Unable to refer to text for 

evidence or support  

remarks

Active 

Listening

*Posture, demeanor, eye contact, 

and behavior clearly 

demonstrates respect and 

attentiveness to others

*Follows agreed-upon rules or 

group norms for discussions and 

carries out assigned roles

Listens to others most of the 

time, does not stay focused on 

other's comments (too busy 

formulating own) or loses 

continuity of discussion. Shows 

consistency in responding to the 

comments of others

Listens to others some of 

the time, does not stay 

focused on other's 

comments (too busy 

formulating own) or loses 

continuity of discussion. 

Shows some consistency 

in responding to the 

Drifts in and out of 

discussion, listening to some 

remarks while clearly 

missing or ignoring others

Disrespectful of others 

when they are speaking; 

behavior indicates total 

non-involvement with 

group or discussion

Common Core Discussion Rubric (Total Points:  15)



Quickly review and remind 
students the expectations for class 
discussion and how they will be 
summatively assessed.
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The teacher  will not participate in  
the discussion 

The teacher will only answer 
questions pertaining to procedures.

The teacher  will take notes on the 
discussion and assess the participants.
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Groups may choose 
to have one student 
be the facilitator.

The facilitator ‘s 
responsibility will be to 
ask questions, keep the 
discussion flowing, and 
make sure everyone has 
an opportunity to talk.
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Groups may choose 
to have a random or 
round robin 
discussion.

Students have a 
harder time with 
this type of 
discussion initially. 

No Facilitator
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Strategies That Ensure We Have A 
Fantastic Discussion

Copyright 2014 S2TEM Centers SC



•We cannot assume that students 
know how to talk to each other.

•Provide students with the 
language they need to participate 
in class discussions.
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When we are all aware of the 
class group norms our 
discussions will flow 

smoothly.
http://wvde.state.wv.us/ctn/Informational%20Documents/Developing%20Norms
%20(NSDC).pdf
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http://wvde.state.wv.us/ctn/Informational Documents/Developing Norms (NSDC).pdf


To share new ideas. . .
What if we tried ____?

I have another approach to the problem. How about ____?

Here’s another possibility. We could ____.

To disagree respectfully. . .
That is one good approach to the problem, but what about ____?

I understand what you’re saying, but ____.

I’m not sure that will work because ____. What if we tried ____?
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I notice and I wonder…
"from: The Practice of Authentic PLCs by Daniel R. 

Venables (Corwin, 2011)“

Adapted Version

 Allows students to have a starting point for their 
discussion

 As students become more experienced with Class 
Discussions open ended and high DOK questions 
should be used in place of Notice and Wonder 
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What is Disciplinary Literacy?

What does it mean to 
“talk productively”?
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Strategies for Productive Dialogue

• Paired-Verbal-Fluency

• Fishbowl

• Inside-Outside Circles

• Partner Dialogue (Turn and Talk)

• Dialogue Starters





FYI
This presentation was created by the S2TEM
Centers SC. It may be used for your own
personal reflection and information. It may not
be copied or in any way replicated without
written permission.

Contact: solutions@s2temsc.org

www.s2temsc.org
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