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Introduction to Noticing Student Thinking in a Technology-Mediated Environment 
 

Total time: 105 minutes but could be shortened to 75 minutes if needed. See page 2 for recommendations for a 75-minute module. 

 

Overview of the Module: This is an introductory module to familiarize teachers with professional noticing of students’ mathematical thinking 

(Jacobs et al., 2010) and to lay out both the types of math action technologies and technology-mediated learning environments that are the focus of 
the modules. To begin, teachers compare and contrast two Desmos tasks focusing on the ways teachers can select and implement technology-
enhanced tasks to position students as math explorers or in ways that perpetuate the existing inequities that exist in many mathematics classrooms. 
For homework, teachers will engage with a noticing experience by watching a video of a pair of high school students who use Desmos sliders to 
explore the effect of the parameter, h, from the vertex form of a quadratic function. This first experience attending to and interpreting students’ 
mathematical thinking foregrounds an in-class, formal introduction to teacher noticing in technology-mediated learning environments focusing on the 
need to coordinate students’ expressed thinking (spoken and written) and their engagement with the technology, and connections between noticing 
and The 5 Practices for Orchestrating Productive Discussions (Smith & Stein, 1998). This module includes slides to guide the classroom discussion 
on Day 2. 

Module Goals: 
• Set expectations about the types of technologies and the characteristics of the technology-enhanced tasks that will be included in the 

modules 
• Consider how math action technologies can be used to position students as math explorers 
• Introduce teachers to noticing in a technology-mediated environment 
• Connect noticing to The 5 Practices for Orchestrating Productive Discussions 

 
Table 1: Timeline of Tasks in the Module 

Timeline of 
tasks in the 
Module 

Day 1 75 Minutes 1.1 Comparing and Contrasting Tasks and Technology with a Focus on Digital Equity 
Read: 
McCulloch, A. W., Lovett, J. N., Dick, L. K., & Cayton, C. (2021). Positioning each and  

every student as a mathematical explorer with technology. Mathematics 
Teacher: Learning and Teaching PK-12: Special Issue on Digital Equity and 
the Digital Divide, 114(10), 738–749.  

Homework 1.2 Noticing Student Thinking: Quadratic Functions - Making Sense of “h” 

Day 2 30 Minutes 1.3 Introduction to Noticing Students’ Mathematical Thinking in a Technology-
Mediated Learning Environment 

Homework Read:  
Dick, L. K., McCulloch, A. W., & Lovett, J. N. (2021). When students use technology  

tools, what are you noticing? Mathematics Teacher: Learning and Teaching 
PK-12, 114(4), 272–283. 

http://go.ncsu.edu/ptmt
https://place.fi.ncsu.edu/course/view.php?id=28
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Recommendations for 75-minute module: This module is designed for 105 minutes but could be shortened to 75 minutes if needed, especially if 

using these materials in a general methods or content course (as opposed to a course devoted to teaching with technology). One approach could 
be to spend 35 minutes having teachers compare and contrast the two Desmos tasks in 1.1 and reading the article or watching videos in class. 

MTE preparation for Module 1: 
• Engage with both Desmos Tasks reviewed in 1.1 Comparing and Contrasting Tasks and Technology with a Focus on Digital Equity
• Read through the 1.1 Facilitation Notes
• Read McCulloch, A. W., Lovett, J. N., Dick, L. K., & Cayton, C. (2021). Positioning each and every student as a mathematical explorer with

technology. Mathematics Teacher: Learning and Teaching PK-12: Special Issue on Digital Equity and the Digital Divide, 114(10), 738–749.
• Engage with the Desmos Task reviewed in 1.1 2 Noticing Student Thinking: Quadratic Functions - Making Sense of “h” task
• Read commentaries, engage with assignments (including watching associated videos), and look over sample responses.
• If you need a refresher on the 5 Practices for Orchestrating Productive Discussions, read Smith, M. S., Hughes, E. K., Engle, R. A., & Stein,

M. K. (2009). Orchestrating discussions. Mathematics Teaching in the Middle School, 14(9), 548–556.
• Read Dick, L. K., McCulloch, A. W., & Lovett, J. N. (2021). When students use technology tools, what are you noticing? Mathematics

Teacher: Learning and Teaching PK-12, 114(4), 272–283.

Suggested Readings for Teachers: 

• McCulloch, A. W., Lovett, J. N., Dick, L. K., & Cayton, C. (2021). Positioning each and every student as a mathematical explorer with
technology. Mathematics Teacher: Learning and Teaching PK-12: Special issue on Digital Equity and the Digital Divide, 114(10), 738–749.

• Dick, L. K., McCulloch, A. W., & Lovett, J. N. (2021). When students use technology tools, what are you noticing? Mathematics Teacher:
Learning and Teaching PK-12, 114(4), 272–283.

• Smith, M. S., Hughes, E. K., Engle, R. A., & Stein, M. K. (2009). Orchestrating discussions. Mathematics Teaching in the Middle School,
14(9), 548–556.

http://go.ncsu.edu/ptmt
https://place.fi.ncsu.edu/course/view.php?id=28
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Detailed Agenda for Module 1  
 
Table 2: Agenda 

 Description of Module Tasks Facilitation Notes 
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 1.1 Comparing and Contrasting Tasks and 
Technology with a Focus on Digital Equity 
(75 minutes) 
 

   Teacher devices 

   Worksheet Link 

   Desmos Task 1 

   Desmos Task 2 

   McCulloch et al. (2021). Positioning each and 
every student as a mathematical explorer with 
technology 

 
Teachers compare two Desmos tasks and reflect on 
the ways they are similar and different. This task is 
designed to build an understanding of math action 
technologies and how they can be used to position 
students as math explorers. 

 

Create a class code for each of the two Desmos Tasks and provide a copy of 
the electronic worksheet to the teachers. 
 
Prior to the teachers completing the task comparison task, we recommend 
facilitating an introductory discussion about what the teachers think is 
important to consider when deciding whether or not to include a technology-
enhanced task in a lesson and what they might look for when selecting a 
technology-enhanced task for a lesson. 
 
We recommend assigning McCulloch et al. (2021) as a reading along with 
completing and discussing this task. The task was designed in two parts (Q1 
and Q2 should be completed prior to reading the article and Q3 afterwards). 
 
McCulloch, A. W., Lovett, J. N., Dick, L. K., & Cayton, C. (2021). Positioning  

each and every student as a mathematical explorer with technology. 
Mathematics Teacher: Learning and Teaching PK-12: Special Issue 
on Digital Equity and the Digital Divide, 114(10), 738–749.  

 
See the full Instructor Materials which include the facilitation notes and 
sample responses. 
 

http://go.ncsu.edu/ptmt
https://ptmt.s3.amazonaws.com/esp/afmodule1/materials/1.1_Comparing_and_Contrasting_Tasks_and_Technology.pdf
https://teacher.desmos.com/activitybuilder/custom/61acd76cea53dc0a3cdddffb
https://teacher.desmos.com/activitybuilder/custom/602aeb02d0c2b23c4d71969b
https://pubs.nctm.org/view/journals/mtlt/114/10/article-p738.xml?rskey=pFrrGo&result=1
https://ptmt.s3.amazonaws.com/esp/afmodule1/materials/1.1_Facilitation_Notes.pdf
https://place.fi.ncsu.edu/course/view.php?id=28
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1.2 Noticing Student Thinking: Quadratic 
Functions - Making Sense of “h” 
 

   Teacher devices 

   Worksheet Link 

   Desmos Task 

 
Teachers explore the Desmos Task and complete 
the 1.2 Noticing Student Thinking: Quadratic 
Functions - Making Sense of “h” task. The purpose 
of this task is to establish a need for teachers to 
learn the skill of noticing within the NITE framework 
that guides our work. 
 
 
 

Create a class code for the Desmos Task and provide the link to the 
teachers. Make sure the teachers have access to the video clip linked in the 
task.  
 
Note: You will formalize the concept of Noticing Student thinking in the whole 
class discussion that follows this task. 
 
See the full Instructor Materials which include the facilitation notes and 
sample responses. 
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 1.3 Introduction to Noticing Students’ 
Mathematical Thinking in a Technology-
Mediated Learning Environment (30 minutes) 
 

   Introduction to Noticing PowerPoint 
 
Teachers are explicitly introduced to a framework 
for noticing of students’ mathematical thinking in a 
technology-mediated environment and consider 
how the framework is situated within The 5 
Practices for Orchestrating Productive Mathematics 
Discussions.  
 
As part of the introduction, teachers compare 
carefully chosen noticing exemplars from the 1.2 
Noticing Student Thinking: Quadratic Functions - 
Making Sense of “h” task. 
 

Start the discussion by noting one of the most important things you do as a 
teacher is notice and build on students’ mathematical thinking during 
instruction. Noticing student thinking is more complex when technology is 
involved. 
 
Next, we recommend creating a list of what teachers ‘noticed’ in their 
responses to #1 and #2 on their homework from task 1.2 (above).  
 
Then, use the PowerPoint for introduction to framework to guide the rest of 
the discussion. 
 
See the full Instructor Materials which include the facilitation notes and 
additional commentary for each of the slides to guide your class discussion. 

http://go.ncsu.edu/ptmt
https://ptmt.s3.amazonaws.com/esp/afmodule1/materials/1.2_Noticing_Student_Thinking_Quadratic%20Functions_Making_Sense_of_h.pdf
https://teacher.desmos.com/activitybuilder/custom/5c42038631c1a50cbebbcc63
https://teacher.desmos.com/activitybuilder/custom/5c42038631c1a50cbebbcc63
https://ptmt.s3.amazonaws.com/esp/afmodule1/materials/1.2_Facilitation_Notes.pdf
https://ptmt.s3.amazonaws.com/esp/afmodule1/materials/1.3_Introduction_to_Noticing.pptx
https://ptmt.s3.amazonaws.com/esp/afmodule1/materials/1.3_Introduction_to_Noticing.pptx
https://ptmt.s3.amazonaws.com/esp/afmodule1/materials/1.3_Facilitation_Notes.pdf
https://place.fi.ncsu.edu/course/view.php?id=28
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 Read: 
 

   Dick et al. (2021) When students use 
technology tools, what are you noticing? 

Teachers will read: 
 
Dick, L. K., McCulloch, A. W., & Lovett, J. N. (2021). When students use 

technology tools, what are you noticing? Mathematics Teacher: 

Learning and Teaching PK-12, 114(4), 272−283. 

 
 
 

http://go.ncsu.edu/ptmt
https://pubs.nctm.org/view/journals/mtlt/114/4/article-p272.xml?tab_body=fullHtml
https://place.fi.ncsu.edu/course/view.php?id=28

