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Foundational Terminology

Disability / Neurodiversity



• Neurodiversity: The broad diversity that exists in 
human neurodevelopment, from divergent to typical 

• Typical neurodevelopment is neither superior or inferior 
to divergent neurodevelopment

• Neurological differences are viewed as a natural and 
beneficial aspect of human diversity

• Asset-based. “Neurodivergent students have unique ways 
of experiencing the world that enhance the classroom, 
bringing different perspectives, ideas, and understandings.”
Lambert et al., 2020

Neurodiversity Perspective



Identify-First Language

“Saying ‘person with autism’ suggests that autism is something bad, so bad that it isn’t even 
consistent with being a person. Nobody objects to using adjectives to refer to characteristics of 
a person that are considered positive or neutral. We talk about left-handed people, not people 
with left-handedness...”    (Sinclair, 2013)

Recommendation: Use identity-first language to talk about disabled and neurodivergent 
people, unless they tell you otherwise.

▪ Consider how a person self-identifies & avoid terms that the disability community as coined 
as “patronizing” such as “special needs”

“For myself, I am autistic. I’m an autistic person. Autism is not baggage I’m forced to carry 
at arm’s length to distance from my core, it’s literally the foundation of my mind and shapes 
every facet of my human experience in this world. It is a core part of my identity that I 
embrace toward my authentic self. ”   

 -- Nathalie Dominique Moriarty, Autistic Self-Advocate (identifies as ‘an AuDHD’)



Examining Classroom Interactions 

Academic 
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Social Emotional 
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Teacher Talk

Instructional 
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Student Experience

Student Outcomes



Example: 1st Grade 
Mathematics Activity

Context: Whole class

Location: Carpet

Time: Last 20 minutes of the day

Task: Writing equations for word problems & 
solving equation

*requires high cognitive demand

Method: Everyone has a whiteboard

*1 way to solve the problem / 1 right answer



Interactions Matter

Teacher: We’re going to do one more and then we’re going to do word problems. 
Student: When are we going to go home?
Teacher: Ready?

Student: When are we going to go home? 
Student: No word problems. (leans head down). 
Teacher: S, I don’t like your attitude. Not in here. 

Teacher: Okay, ready? Last one and then word problems. 
Student: Can we do 1 word problem?
Teacher: Are we getting bigger or smaller? (shows students the equation)

Choral response from class: “Smaller.” (students solve equation on whiteboards)

Student: Who’s Succulent? (looks at the word problem on projector) 
Student: It’s easy. I knew it. I knew it (writes out 13 – 6 = 7 & then looks up at 
the teacher. Begins drawing hands to demonstrate 13 - 6 = 7) 

Peer: S. (pause) S. (pause) S.(trying to get her attention)
Peer: There’s no time for drawing
Student: I’m not (directed at peer)
Peer: There’ no time for drawing
Student: I’m not! (says loudly & with emotion)

Teacher: S. Go to your desk. Go take a break. 
(Sad faced with tears, student leaves activity)

13 - 6 = 7
(S draws out 13 fingers)

Math Activity / Whole Class
Math is at the end of day
S is autistic & ADHD



Teacher: We’re going to do one more and then we’re going to do word problems. 
Student: When are we going to go home?
Teacher: Ready?

Student: When are we going to go home? 
Student: No word problems. (leans head down). 
Teacher: S, I don’t like your attitude. Not in here. 

Teacher: Okay, ready? Last one and then word problems. 
Student: Can we do 1 word problem?
Teacher: Are we getting bigger or smaller? 

Choral response from class: “Smaller.”

Student: Who’s Succulent? 
Student: It’s easy. I knew it. I knew it (writes out 13 – 6 = 7 & then looks up at the 
teacher. Begins drawing hands to demonstrate 13 - 6 = 7) 

Peer: S. (pause) S. (pause) S.(trying to get her attention)
Peer: There’s no time for drawing
Student: I’m not (directed at peer)
Peer: There’ no time for drawing
Student: I’m not! (says loudly)

Teacher: S. Go to your desk. Go take a break. 
(Student leaves activity)

Communicative Initiation: Seeking Predictability
No Response

Communicative Initiation: Seeking Predictability & Protest
No Response

Redirect Behavior

Communicative Initiation: Seeking Predictability
No Response

Communicative Initiation: Seeking Information
No Response

Communicative Initiation: Showing
No Response

Gain 
Attention 

Redirect
Behavior

Redirect
Behavior

Communication Initiation: Repair Strategy

Communication Initiation: Repair Strategy

Redirect Behavior

Misinterpreting 
communication as 
‘problematic 
behavior’ 

Moves = ignore 
‘off-topic’ initiations 
& redirect

Peer & teacher = 
same moves



Reflection

How might S’s peers ‘see’ her in this 
community? 

What might she be known for?

What “message” might these interactions 
be sending to S about who she is as 
learner?

Are S’s contributions seen as 
valuable? Are her ideas welcomed?

Teachers have so much discretion with how they run their classrooms 
• “What they say, how they say it, how they react, and who they punish, 

whose ideas they see as valuable, and whose they don’t” Ball, 2018

Navigating Discretionary Spaces

https://unbounded.org/resources/navigating-discretionary-spaces/


Understanding & Navigating Discretionary Spaces

“Minute-by-minute interactions between 
teachers and students—moments that a teacher 
may never remember—can determine whether a 
student walks away feeling seen or 
invisible.” 

Teaching is Powerful - The Shorty Awards 

Navigating Discretionary Spaces

Ball 2018

“Notice” negative patterns within 
interactions and disrupt them

Small moments have lasting consequences

https://shortyawards.com/5th-socialgood/teaching-is-powerful
https://unbounded.org/resources/navigating-discretionary-spaces/


Positive or negative 
interactions send messages 
to students that they do or 

do not belong

Interactions send signals to 
peers about acceptance or 

rejection of others

Peers are likely to hold 
inherent biases about 

neurodivergent students if their 
teachers do

Notice & Disrupt Negative 
Interaction Patterns

Supporting neurodivergent 
learners within classrooms is 
often nuanced and entails 

subtle instructional ‘moves’ 
that are embedded in 
moment-by-moment 

interactions

Aube et al., 2021; Ball, 2018; Acevedo & Nusbaum, 2020; Lambert et al., 2020



Positive or negative 
interactions send messages 
to students that they do or 

do not belong

Interactions send signals to 
peers about acceptance or 

rejection of others

Peers are likely to hold 
inherent biases about 

neurodivergent students if their 
teachers do

Notice & Disrupt Negative 
Interaction Patterns

Student: When are we going to go home? 
Student: No word problems.
Teacher: S, I don’t like your attitude…..

?
“Sliding door moment” 
Think about one instructional ‘move’ 
that could change this situation?



Teacher-Student Interactions: 
Powerful Resource & Intervention Target

• Central to teaching & learning

• Foundational to relationship 
development

• Linked with student outcomes

• Student participation

• Academic achievement

• Communication & language 
development

• Social emotional development

• Self-concepts 

Crosnoe et al., 2010; Losh et al., 2022; Connor et al., 2020; Lee & Kinzie, 2012; Murphy et al., 2009; Pianta, 2016



Examining Interactions 
Provides a Lens

Snapshot of students’ experiences

Notice patterns that communicate 
competence & position students

Notice & disrupt negative patterns

▪ Change patterns, shape learning

*Insight into inclusion as a sense of 
community

▪ Reciprocity within interactions

▪ Features of teacher talk



2 Features of Teacher Talk 

Responsive Language: Immediate, verbal 
and non-verbal responses that follow 
students’ communication 

▪ Proposed as a ‘key’ language feature in 
the classroom

▪ Linked with social-emotional 
development

▪ Decreased problematic behavior

▪ Increased communication

Open-Ended Language: Questions and 
open-ended comments that encourage 
students to generate their own ideas 

Connor, Kelsey, Sparapani, et al., 2020; Sparapani, Solari et al., 2020; ; Milburn et al., 2014



Snapshot of the Classroom Language Environment: 
Experiences of Students on the Autism Spectrum

Autistic students

Preschool – 3rd special & general 
education classrooms



Similar Features of Teacher Talk Across Studies & Settings

Close-Ended Questions

Responsive Language

Non-Task Related Directives

Instructional Comments Open-Ended Questions

Variability overall

Range in teacher 
responsive language
(16% of activities = 0)

Mostly directives and 
close-ended questions

Fewer instructional 
comments & open-
ended questions
(<2 on average)



Similar Features of Talk Across Settings

▪ High frequency of talk in special 
education classrooms

▪ Competing verbal bids 

– Teachers & paraeducators

▪ Close-ended talk (69%)

– Directives

– Close-ended questions
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12-Minute Sample 
Academic Activities



What drives teachers’ decisions about the types of talk 
they use with their autistic students?

More close-ended & 
directives with students who 
exbibit more need

More responsive language 
with students who exhibit 
stronger language skills

More open-ended questions 
with students who exhibit fewer 
autism features 

Features of Teachers’ Talk 

Presence 
of Autism 
Features

Cognitive 
Skills

Language 
Skills

Dobbs et al., 2009; Dykstra et al., 2013; Klibanoff et al., 2006; Sparapani et al., 2022; 2024; de Kruif et al., 2000; Qian et al., 2018



Perceived Behavior Problems, 
Directive Language & Student 
Emotion Regulation

Perceived behavior problems are linked with 
teachers’ use of directive language

Number of teacher directives are linked with 
student dysregulation

How students are perceived in classrooms 
impacts their language environment



Mathematics & 
Neurodiversity

Teacher talk is also linked 
with mathematical 
learning opportunities 

Noticing & interpreting 
students’ observable 
behavior as meaningful



Mathematics Instruction for 
Neurodivergent Students 
Simplifying Cognitive Demand

• Instruction often represents a narrow set of 
mathematical skills centered on procedural 
learning

• Rote memorization and practice

• Practicing predetermined steps to solve 
basic algorithms

• Limited opportunities for critical thinking

• Tasks require low-level cognitive demand

• **Limited opportunities for “high quality” 
mathematics that promotes conceptual 
understanding

Franke et al., 2015; Franke, Lambert 2020; Hiebert & Grouws, 2007; Stein, Smith, Henningsen & Silver, 2000



Range of math learning 
opportunities presented to 
autistic students 

Teacher talk linked with math 
learning opportunities 

Language & opportunity are 
linked with active 
engagement

*Responsive language & 
math-related talk



Extending Mathematical Framework Based on 
Cognitive Demand to Autistic Learners

Memorization

Procedures without connections 

Procedures with connections 

Doing math

Follow practiced algorithms without – no links to concepts

Reasoning & critical thinking 

Making connections to math concepts

What types of math learning opportunities do 
teachers offer learners on the autism 
spectrum?

Stein & Lane, 1996

Recall previously learned facts and rules



Limited Access 

Memorization

Procedures without connections 

Procedures without connections 

Doing math

Follow practiced algorithms without – no links to concepts

Autistic learners were primarily presented with 
opportunities requiring low cognitive demand  

 

Stein & Lane, 1996

Recall previously learned facts and rules



Simplified Mathematics Learning Opportunities: 
Memorization – Low Cognitive Demand

T: Holding flashcards in hand.  What is 3 x 6?

Student 1: 19?

T shakes head.

Student 1: 18?

T gives her a block for getting the right answer.

T. Ok, ready? 3 x 10.

Student 2: 32. Pauses. What?

T. 3 x 10.

Student 1: 30.

T: Good job. Gives her a block to hold as a reward.

Interactions continue in this same manner for 16 minutes 
with a few breaks in between.

Task & talk are simplified 
• Close-ended talk

Blocks are used as 
reinforcement rather than 
tools to support learning



Mathematics Task and Teacher Talk Go Hand-in-Hand

Open-ended questions

Close-ended questions

Responsive language

Math-related talk

Student participation

& communication

Non-task related 
directives

Behavior-related goals

Less communication

Less participation
M

o
re

 C
o

gn
it

iv
e 

D
em

an
d

L
e
ss C

o
g
n
itiv

e
 D

e
m

a
n
d



Conceptual Mathematics Learning Opportunities
Procedures with Connections – High Cognitive Demand

Open-ended questions
Close-ended questions
Responsive language
Math-related talk

 
Students demonstrate their 
thinking using counters



Giving students opportunities to express, communicate, and 
explain their thinking in different ways helps develop deep 
understanding of mathematical concepts

Teacher gives student glue, a book, and a basket of paper fish. 
Book goes in order from 1 to 5. 

T: What do you see?

S: Fish.

T: Fish tank.

S: What number is on top? (Waits 3 to 4 seconds). What 
number is that? (Points to number).

S: 1. 

T: We’re going to put 1 fish in the tank with our glue stick. 

T gives student the bowl. S picks up glue and glues fish in 
bowl. 



Conceptual Mathematics Learning Opportunities
Doing Math – High Cognitive Demand

Context: Whole class, 5th 
grade

Task: Understanding fractions 
*requires high cognitive 
demand

Method: Individual materials, 
discussion, visual 
demonstration 

*multiple ways to solve

*multiple ‘right’ answers

Mathematics Teaching and Learning to Teach, University of Michigan. (2010). In Mamadou-Half-Rectangle [Online]. Available: 
http://hdl.handle.net/2027.42/78024

https://deepblue.lib.umich.edu/handle/2027.42/78024



Reflection What features of talk did you notice?
• Responsive language?
• Open-ended & close-ended questions?
• Math-related talk?

What positive patterns did you notice in the interaction?
• Are Mamadou’s ideas welcomed?
• Are Mamadou’s contributions seen as valuable?

How is Mamadou ‘seen’ in his community?

How does the teacher position Mamadou as a 
capable & competent member of the 
community?

What “message” might this interaction be sending 
to Mamadou about who he is as learner?



Teacher Talk + Learning Content + Student Engagement

Teacher Talk

Instructional 
Moves

Learning

 Content

Student 
Participation

Student Experience

Student Outcomes

Academic 
Developmental 
Social Emotional 
Self-Concept



Universally Design Learning Opportunities 
Ensure neurodivergent students have access to 
the learning opportunity

• Choose learning materials carefully

• Learning content is linked with teacher talk & 
student participation

• Provide opportunities for students to demonstrate 
& express their thinking in different ways

• Give students multiple learning materials to 
make their thinking visible (e.g., manipulatives)

• Allow for multiple ways to solve problems & 
multiple ‘right answers’

• Maintain rigor & cognitive demand

• Include accommodations, scaffolds, & 
materials to help students access opportunities 



Build in open-ended questions to allow 
students to share their unique ideas
▪ Verbal & nonverbally

Be responsive to what students are saying, 
doing, and showing 
▪ Students have different ways of expressing 

themselves
 

Presume competence
▪ View learners as capable problem-solvers 

with strengths and competencies 

Leverage students’ strengths 

Consider Interactions 

Universal Design for Learning (UDL)



Thank You!
njsparapani@ucdavis.edu
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