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Interactive-Constructive-Active-Passive 
(ICAP) Framework
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Initial Questions

How does students’ cognitive 
engagement vary during active 

learning? 

What factors shape students’ levels 
of cognitive engagement?
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Research Context
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First-year undergraduate general chemistry 
course

400-person lecture hall, approx. 200 students 
enrolled during Fall 2021

Two, 2-hour class sessions per week: one lecture 
day, one active learning day (similar to POGIL)



Data Collection
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Video and audio 
recordings of small-

group activities

Scans of student 
worksheets



Codebook for 
Individual 

Engagement

UNENGAGED (U)
• Student does not appear to be working on the activity.

o Makes statements unrelated to activity.

o Off-task use of their phone.

o Other behaviors unrelated to working on the activity.
PASSIVE (P)

• Student’s gaze is directed towards other group members or activity worksheet.

• Student may nod in agreement with the conversation regarding the activity but does not orient to the content of the activity in 

any visible way (e.g., they do not write down any information, do not point to specific parts of the activity).

ACTIVE (A)
• Repeating content from the activity or repeating a statement made by another student in reference to a simple idea (e.g., 

identifying and writing down something specific from an equation or model).

• Statements or gestures of agreement with an answer provided by another student (e.g., nodding while writing down an 

answer, giving a “thumbs up”). 

• Other evidence of orienting to the content of the activity but without generating new information (e.g., asking what number 

they are on). 

• Students listen to statements/conversation occurring among other students (i.e., orienting to the question) and then write 

their answer on their worksheet, and/or their written response on the worksheet reflects the content of the conversation.
CONSTRUCTIVE (C)

• Student provides an answer to question, generating new information independent of other members in the group. 

This may take the form of a statement or a request for confirmation. Other students may agree with the original student’s 

statement and provide evidence of their own generation of information which does not add any new information to the 

group. 

If a single student’s knowledge increases through dialogue, but the group’s does not, this would be CONSTRUCTIVE for that 

student. (If one student has the answer and “teaches” and others are learning or “catching up”, the original student is 

CONSTRUCTIVE). 

If the content of the conversation is about the process for solving the problem but does not address the actual answer to the 

problem, and the students write after the discussion, this implies that each student is independently generating information 

to answer the item because the answer itself has not been co-generated through group conversation. 

Student may be writing their answer to a specific item prior to conversation about that item among group members and does not 

alter their written response after the discussion. 

Student’s written response on their worksheet may show information not present in the group conversation, suggesting 

independent generation of knowledge.
INTERACTIVE (I)

• Student’s contribution co-generates new information with other students or instructor/learning assistants to answer the 

item. Neither party shows evidence of generating the answer independently.

o If the conversation occurs between students, knowledge of more than one group member increases through this 

conversation.

If the conversation occurs between a student and an instructor, the conversation results in co-generation of information for the 

students engaged in the conversation or for the entire group.

• Student’s statements add to information that has been previously contributed by another student.

o Student provides new information to answer a question posed by another student.

Student poses a question that leads to generation of new information later in the conversation about the question.

o The generation of new information by the first student prompts a second student to provide additional information. 
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(El-Mansy et al., 2024)
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Example from Initial Transcription
STEVE: Using the information from Model 2, explain why CH3Cl is a 
polar molecule, so, oh, that does not apply. Okay. That does not 
apply. And you actually brought this up because it's non terminal. It's 
not all the same. So it's, it has a Cl in there. If it was CH3, that would 
be non-polar polar.

SANDRA: Oh, okay.

STEVE: So actually yeah, no. Um, so basically the entire reasoning 
behind it is, uh, it's, it's polar because the atoms are non terminal.

THOMAS: Because chlorine is more negative than-

STEVE: Uh, no. It's because they’re, well, yes, but they're not all the 
same. They're not all the same. If they were all the same, it'd be fine.

THOMAS: ‘Cause it’s pulling harder.
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What’s 
happening 

with 
Andrew?

TASHA
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Andrew’s 
worksheet



Actions, Gaze, and Objects
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((ANDREW PULLS OUT REFERENCE SHEET 

FROM HIS STACK OF PAPERS, REORGANIZES 

PAGES WITH KQ4/EX3 AND MODEL 2))

((ANDREW IS LOOKING DOWN, SHIFTS GAZE 

BACK AND FORTH FROM EX3 PAGE TO 

REFERENCE SHEET THROUGHOUT))

((ANDREW IS SHUFFLING HIS PAPERS, APPEARS 
TO BE SEARCHING FOR SOMETHING))



New Question

How are different levels of 
engagement jointly produced 

through the dynamics of group 
conversation?
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Other Nonverbal/Paralinguistic Features 
Relevant to Engagement
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and timed 
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STEVE: “Using the information from Model 2 
explain why C-H-3-C-L is a polar molecule.” (1.0) 
So: (.) OH oh! That does not app- okay. That 
does not apply and you actually brought this up, 
it’s because it’s non-terminal. It's not all the 
same. So it's (.) it has a C-L in there. If it was 
C(.)H-3, that would be non polar-pollar.
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STEVE: S:o 
actually (.) yeah 
no. Um, so 
basically the 
entire reasoning 
behind it is (.) 
u:h it’s -it’s 
polar because 
the atoms are 
non-terminal.
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THOMAS: Because chlorine is °more negative than-°

STEVE: U::h no It’s ‘cause they’re- well, yes, but

[they’re not all the same.

THOMAS: [kinda- it’s pulling harder-

STEVE: >They’re not all the same. If they were 
all the same, it’d be fine.< 



Looking forward to 
sharing more examples!
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