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Abstract 

 
In this paper, we describe a framework developed by synthesizing and combining 

scholarship from the fields of equity in mathematics education and effective integration of 

technology in the classroom. This framework allows researchers, educators, and teachers 

to examine the potential of technology-enhanced mathematics lessons to advance equity 

along six identified dimensions. We share a case study of a research lesson that applied this 

framework and implemented technology as an equity lever by allowing students to explore 

social justice issues using a suite of technology tools. Implications for mathematics teacher 

educators and researchers are discussed as ways the framework can be used to promote the 

equitable integration of technology.  
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I. INTRODUCTION  

 
As technology becomes ubiquitous to our everyday life, the complexity of digital 

equity is of importance for educators. Digital equity is not only having access to digital 

devices and the internet (Reich, 2019) but includes the need for professional development 

for pre-service and in-service teachers on effectively integrating technology to expand 

educational opportunities for all students (AMTE, 2022). Wiburg (2003) shared four 

essential components related to educational equity in terms of technology. Students need 

(a) access to up-to-date hardware, software, and connectivity; (b) access to meaningful 

(digital) content; (c) access to educators who know how to use digital tools and resources; 

(d) access to systems sustained by leaders with vision. These components still feel relevant 

and unresolved in our educational community after two decades. Educators still question 

how to ensure technology-rich learning experiences are not restricted to the most privileged 

students (Reich, 2019). Attewell (2001) coined the phrase, “usage divide,” stating  

Even when access gaps are closed, white and affluent students are more likely to 

use technology for creativity and problem-solving with greater levels of 

mentorship from adults, while students from minority groups and low-income 

neighborhoods use technology more commonly for routine drills with lower levels 

of adult support (Reich, 2019, p. 31). 

To disrupt this usage divide in mathematics, we must consider using technology 

for inquiry and discovery of mathematics (NCTM, 2023).  

Gutiérrez’s (2009) dominant and critical axes of equity, highlight the need to 

evaluate the role technology has on the dominant axis in promoting and increasing the 

mathematics achievement and participation of each and every student. Additionally, the 

role technology has on the critical axis in promoting identity and power. This critical axis 

of equity suggests educators should consider ways technology might support students in 

analyzing and critiquing knowledge, issues, and events in our world. These efforts towards 

digital equity require educators to learn more deeply about equitable teaching practices and 

how they can apply to technology integration (AMTE, 2022; NCTM, 2020).  

Two recent position statements highlight the importance of considering how equity 

should be the center of technology integration. AMTE’s (2022) statement, Position of the 

Association of Mathematics Teacher Educators on Technology, states that mathematics 

teacher educators must support their students in purposefully evaluating and selecting 

technology that advances equitable practice. NCTM’s (2023) Equitable Integration of 

Technology for Mathematics Learning, focuses on ways mathematics teachers in the 

classroom can use technology strategically to ensure equitable access and opportunities for 

all students.  

This paper illuminates the foundational and current literature around the equitable 

integration of technology in mathematics and how the scholarship led to the creation of a 

lesson analysis tool. Additionally, we will highlight a lesson that integrates all six 

dimensions of the lesson analysis tool, along with the teacher’s reflections on her 

purposeful use of technology and how the tools provided students with the ability to 

generalize and make sense of data and provide insight on social justice issues. 

https://www.zotero.org/google-docs/?xyaxsU
https://www.zotero.org/google-docs/?CHOyV4
https://www.zotero.org/google-docs/?88JJ3k
https://www.zotero.org/google-docs/?JOGUdJ
https://www.zotero.org/google-docs/?DmuXtu
https://www.zotero.org/google-docs/?cNl9CA
https://www.zotero.org/google-docs/?xqT6yN
https://www.zotero.org/google-docs/?aSrrxB
https://www.zotero.org/google-docs/?WtT3Pb
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II. RELATED LITERATURE 

 
 Technology tools have the potential to amplify mathematics and provide space for 

students to dive deeply into, explore, and generate conjectures about mathematics content 

(NCTM, 2023). This study focuses on the Equity-centered Transformative Technology 

Lesson Analysis Tool (Suh et al., 2022; Suh & Roscioli, 2023a; EqT-tech LAT), which 

integrates research across mathematics, equity, and technology into a lesson analysis tool 

for educators. Many frameworks currently exist to evaluate technology tools (Kolb, 2020), 

but tools specific to mathematics that also consider equity-centered practices are limited 

(McCulloch et al., 2021). NCTM’s (2020) key recommendations for catalyzing change in 

mathematics include implementing equitable instruction, which requires educators to build 

strong mathematicians with strong mathematical identities and has the potential to be 

fostered through equity-centered technology. The research-based dimensions curated in the 

Equity-centered Transformative Technology Lesson Analysis Tool (EqT-tech LAT) 

support educators in evaluating the technology they plan to integrate into their classrooms 

(Suh et al., 2022; Suh & Roscioli, 2023a). The following sections outline the development 

of the EqT-tech LAT and the research used to develop the six dimensions within and across 

the areas of equity, mathematics, and technology. 

 

Technology as an Equity Lever: Development of the EqT-tech Framework  
After working with pre-service teachers in a mathematics methods course on a 

technology integration assignment during virtual learning, it was made clear that they 

needed additional support in analyzing and evaluating technologies that support effective 

and equitable mathematics teaching practices. Our work focused on the need to design a 

technology analysis tool that focused on equity, forefronting how technology transforms 

our instruction as we center equitable mathematics in our methods course. We examined 

widely used equity frameworks in mathematics education, which build on one another and 

share several common fundamental tenets that support equitable teaching practices 

(Aguirre et al., 2013; Gutiérrez, 2009). Ultimately, we used Aguirre et al. (2013) 

framework with attention to equity to go deep with the mathematics, affirming student 

identity by leveraging multiple competencies and knowledge bases to elevate diverse 

students.  

In developing our analysis tool, we leaned on the term ‘transformative’ from 

Jemal’s (2017) work on “transformative potential,” which is defined as levels of 

consciousness and action that produce the potential to transform contextual factors and 

relationships perpetuating inequitable conditions and that are necessary for change.  

We see technology being a lever for equity. With that in mind, as we designed this 

framework, we examined the affordances of technology and the potential it has to transform 

contextual factors and relationships in the classroom that might perpetuate inequitable 

conditions. Next, we considered the potential technology has to bring necessary changes 

for a more equity-centered classroom including ways technology provides insight into 

social issues for students to think critically using mathematics and technology. To focus on 

this transformative potential, we developed the first five dimensions (Suh et al., 2022; Suh 

https://www.zotero.org/google-docs/?T8C0Qf
https://www.zotero.org/google-docs/?FhMC9W
https://www.zotero.org/google-docs/?7t6JTC
https://www.zotero.org/google-docs/?DXeDaM
https://www.zotero.org/google-docs/?lk5uka
https://www.zotero.org/google-docs/?WjCmxD
https://www.zotero.org/google-docs/?h4HrdI
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& Roscioli, 2023a) focused on the equity-centered classroom, then later added the sixth 

dimension (www.eqttech.org) that focused on the role technology plays in providing 

insights into issues of social justice.  

When developing the framework, we conducted a research synthesis to find the 

intersection of equity, mathematics education, and technology. We included recent 

technology-based research and practitioner articles to ensure that we were up to date not 

only on the emerging technology but also on how teachers as practitioners used them in 

mathematics classrooms.  

The EqT-tech LAT considered research from within and across the areas of equity, 

mathematics, and technology to identify important qualities of transformational technology 

use specific to mathematics that epitomize equity-centered practices. This section 

highlights research across and within these fields to explore the purpose of each key 

dimension featured in the EqT-tech LAT. 

The first dimension highlighted in the EqT-tech LAT focuses on providing access 

to inquiry-based learning. As part of equitable instruction, students should be able to craft 

their understanding through exploration, inquiry and problem solving (NCTM, 2020). One 

of NCTM’s (2014) effective mathematics teaching practices highlights the importance of 

educators implementing tasks that promote reasoning and problem-solving. Additionally, 

Aguirre et al. (2013) share that one equity-centered teaching practice in mathematics 

includes providing space for students to dive deeply into mathematics content. McCulloch 

and Lovett (2023) describe how technology has the capability to be used in ways that 

position students as explorers with technology enhanced mathematics tasks that “foster 

their curiosity and provide ways for them to interact with and act on mathematical objects 

to test their ideas” (p. 7).  According to McCulloch and Lovett (2023), the centerpiece of 

well-designed technologically-enhanced tasks that can transform learning is offering 

student-centered learning experiences that allow for exploration, discovery, collaboration, 

and discourse.  Some of the digital tools with differing potential include dynamic and 

graphical tools that amplify mathematics by supporting students’ reasoning and problem-

solving, as well as conveyance tools that facilitate communication, assessment, 

presentation, and collaboration (Dick & Hollebrands, 2011). Pulling together literature 

from across these areas shows the importance of inquiry learning in the fields of equity, 

technology and mathematics education, which is why it serves as the first dimension of the 

tool. 

 The second dimension highlighted in the EqT-tech LAT focuses on students 

having opportunities to develop their mathematical identities through authorship and 

agency.  Mathematics education research highlights the importance of developing  

identities and how one way to promote this is by providing opportunities for authorship and 

agency promotes (Aguirre et al., 2013; Berry, 2003; Kobett & Karp, 2020; Martin, 2009; 

Schoenfeld & the Teaching for Robust Understanding Project, 2016). Research on 

positioning theory focuses on promoting equitable structures and assigning competence of 

individual contributions to affirm mathematical identity (Cohen & Lotan, 2014; 

Featherstone et al., 2011; Horn, 2012; Jilk, 2016; Wager, 2014). Wills (2021) detailed how 

conveyance technology has afforded opportunities for authorship and agency using Google 

https://www.zotero.org/google-docs/?z3Fu4D
https://www.zotero.org/google-docs/?LtHeBG
https://www.zotero.org/google-docs/?a3I9lY
https://www.zotero.org/google-docs/?R0PjS1
https://www.zotero.org/google-docs/?1FAIEZ
https://www.zotero.org/google-docs/?BjY4tG
https://www.zotero.org/google-docs/?BjY4tG
https://www.zotero.org/google-docs/?FwlE0A
https://www.zotero.org/google-docs/?FwlE0A
https://www.zotero.org/google-docs/?MaWOKH
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Slides, where each and every student can have a voice. Technology evaluation frameworks 

called PICRAT where PIC stands for (passive, interactive, creative) referring to the 

student’s relationship to a technology in a particular educational scenario and RAT stands 

for (replacement, amplification, transformation) describing the impact of the technology 

on a teacher’s previous practice. (PICRAT; Kimmons et al., 2020) promote the benefit of 

technology to provide opportunities for students to author ideas through various platforms 

(Borthwick et al., 2020). Technology-supported mathematics lessons have the potential to 

affect not only their achievement but also their identity and self-efficacy which is centered 

in this dimension (Freeman, 2012).  

The third dimension highlighted in the EqT-tech LAT emphasized the importance 

of collecting formative assessment data throughout a lesson to provide differentiation. 

Formative assessment has been shown to impact student achievement by providing 

educators with knowledge about what their students know and understand (Black et al., 

2004). There are many ways to collect formative assessment data to know and understand 

student thinking beyond traditional paper-pencil activities (Fennell et al., 2017). One way 

to dive deeply into student thinking is through conferring (Munson, 2018). By constantly 

evaluating where students are and where they should go next, educators are valuing 

students’ knowledge and providing the opportunity to have rigorous instruction that meets 

their needs and draws on their funds of knowledge (Aguirre et al., 2013; Seda & Brown, 

2021). Effective teaching and learning cycle involves providing immediate feedback and 

differentiated learning activities (Hackenberg et al., 2020). More recently, technology 

using teacher dashboards and/or ease of scanning student work has facilitated in providing 

in the moment scaffolds for students (Knoop-van Campen & Molenaar, 2020). Many 

technology tools have the ability to monitor students' answers, and personalized learning 

systems automatically differentiate tasks based on student responses (Shirley & Irving, 

2015). Technology tools can amplify the formative assessment process as students can use 

multiple modalities to explain their thinking, including orally, by drawing, using virtual 

manipulatives, and taking a picture of a physical manipulative (Wills et al., 2021). 

Providing space for students to think about what they have learned, show it in a way that 

makes sense to them, and receive feedback from an educator allows both students and 

educators to see where students are and where they need to go next while considering each 

specific child’s needs which make this an essential element of the LAT.  

The fourth dimension highlights how technology-enhanced mathematical tasks can 

empower students through collective thinking. Student achievement increases when they 

are able to work together on group-worthy tasks (Cohen & Lotan, 1995, 2014), sharing 

ideas and collaborating through problem-solving (Liljedahl et al., 2021). Providing 

opportunities for students to work together through difficulties provides the space for 

students to lean on multiple resources of knowledge and leverage multiple mathematical 

competencies (Aguirre et al., 2013). Conveyance technology tools can support 

collaboration, communication, and connection through social interaction and distribution 

of authority by honoring all student ideas, which can disrupt status and inequities in the 

classroom (Aguirre et al., 2013; Cohen & Lotan, 1995, 2014; Gresalfi et al., 2009). Cavey 

et al. (2022) reported on the potential of online tools to support mathematical modeling and 

https://www.zotero.org/google-docs/?o0XqvB
https://www.zotero.org/google-docs/?u5ua3d
https://www.zotero.org/google-docs/?tboBtP
https://www.zotero.org/google-docs/?66Osin
https://www.zotero.org/google-docs/?66Osin
https://www.zotero.org/google-docs/?EUbBEY
https://www.zotero.org/google-docs/?CheTk2
https://www.zotero.org/google-docs/?2xAizN
https://www.zotero.org/google-docs/?2xAizN
https://www.zotero.org/google-docs/?o5zbiz
https://www.zotero.org/google-docs/?WYlI9k
https://www.zotero.org/google-docs/?w6PWSf
https://www.zotero.org/google-docs/?w6PWSf
https://www.zotero.org/google-docs/?x1EBpV
https://www.zotero.org/google-docs/?ajwDKw
https://www.zotero.org/google-docs/?xIRhXA
https://www.zotero.org/google-docs/?3tDtGq
https://www.zotero.org/google-docs/?EuNwNA
https://www.zotero.org/google-docs/?PqXnDm
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community building. Specifically, they highlighted that tools that integrate mathematical 

objects and free-hand drawings allow students to share ideas and work collaboratively.  

Similar to Wills (2021), Cavey et al. (2022) used online learning platforms Desmos and 

Google Slides strategically to “amplify student voice by simply giving students several 

days to ponder a challenging problem, post their ideas and questions, and consider the ideas 

of their peers before engaging in a real time conversation” (p. 15). Students working 

collaboratively, even while using technology, is essential in fostering a mathematics 

community where students have a high sense of self-efficacy and all voices are honored.  

The fifth dimension highlights the features of technology tools that amplify 

mathematical and cognitive processes. The importance of rigor present in the  content and 

going deep with the mathematics is part of many equity frameworks (Aguirre et al., 2013; 

Schoenfeld & the Teaching for Robust Understanding Project, 2016) and technology-

mediated features can amplify the mathematics process with fidelity (Zbiek et al., 2007). 

Students should be presented with mathematical tasks that allow them the opportunity to 

generalize, problem-solve, and make connections (NCTM, 2014). Using mathematical 

tasks that amplify mathematics provides space for students to explore and dive deeply into 

the mathematics (Aguirre et al., 2013). Educational technology tools have the potential to 

give students the outlet to play and explore concepts that generate their own ideas and 

theories about why things work (Fingal, 2018). Technology in mathematics can allow 

students to manipulate and iterate in ways that are tedious to do on paper and amplify the 

content (Zbiek et al., 2007). More specifically, technology in mathematics can be viewed 

as either a mathematics action technology (MAT) or a conveyance technology. MATs have 

the potential to provide opportunities for inquiry as students generalize mathematics topics 

(Dick & Hollebrands, 2011). Through the use of MATs, students can dive deeply and 

develop conjectures about mathematics (Cullen et al., 2020). Together, the research 

suggests the importance of students in having access to technology tools that provide them 

with the opportunity to explore through MATs as they use the tools to go beyond what can 

be done with paper-and-pencil. 

The sixth dimension was added more recently to highlight how technology can be 

used to support students in developing insights into social justice issues (www.eqttech.org). 

Technology tools can provide insights into inequities and social justice issues (Rubel & 

Nicol, 2020). Witt (2022) explored the implementation of the technology-based critical 

literacy lesson with prospective elementary and secondary mathematics teachers. Social 

justice mathematics lessons allow students to see and write their world using mathematics 

(Gutstein & Peterson, 2013). Students need to experience mathematics in ways that can 

position them to identify inequities and take action to improve their world (Zavala & 

Aguirre, 2023). Technology tools have the ability to organize and represent data quickly 

and in ways that support students in understanding what a large amount of data can tell 

them (Byun et al., 2023). In mathematics, computer-based spreadsheet tools allow students 

to manipulate data into multiple representations and use the data to take action on social 

justice issues (Suh et al., 2023b). Integrating technology into social justice lessons allows 

students to gather data effectively, and efficiently so they can focus on how to find patterns 

and use mathematics to highlight the social justice issue at hand and identify points of 

action. 

https://www.zotero.org/google-docs/?cLgmvp
https://www.zotero.org/google-docs/?fiQVUh
https://www.zotero.org/google-docs/?B3aFgB
https://www.zotero.org/google-docs/?B3aFgB
https://www.zotero.org/google-docs/?7kdpgu
https://www.zotero.org/google-docs/?MUIyt5
https://www.zotero.org/google-docs/?HviSKi
https://www.zotero.org/google-docs/?4QoXcd
https://www.zotero.org/google-docs/?pBR7k3
https://www.zotero.org/google-docs/?qemSmr
https://www.zotero.org/google-docs/?nEQlwA
https://www.zotero.org/google-docs/?GpJFRk
https://www.zotero.org/google-docs/?GpJFRk
https://www.zotero.org/google-docs/?Sw3h01
https://www.zotero.org/google-docs/?qxXYUA
https://www.zotero.org/google-docs/?wt8cV0
https://www.zotero.org/google-docs/?wt8cV0
https://www.zotero.org/google-docs/?wt8cV0
https://www.zotero.org/google-docs/?wt8cV0
https://www.zotero.org/google-docs/?xYS4Da
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Figure 1. EqT-tech LAT framework (eqttech.org) 

 

Supporting Teachers use Technology with Equity at the Forefront 
A central part of our framework is identifying the affordances of technology that 

serves as an equity lever. However, we acknowledge that the tool itself cannot advance 

without attending to equitable instruction and the pedagogical moves. In other words, these 

technology tools with transformative potential must work in tandem with equitable 

teaching practices. To ensure equity is centered in every aspect of teaching mathematics 

with technology, we need to preface each of these important components outlined in 

McCulloch et al.’s Framework (2021, See Figure 2) details how to prepare teachers to teach 

math with technology with equity at the forefront. In terms of how students learn with 

technology, McCulloch et al. (2021) places importance on considering virtual cultural 

theory, that technology “[has] innovative ways of sharing new forms of mathematical 

experiences, mathematical representations, and mathematical understanding” and describe 

the role of technology as an amplifier/reorganizer. This knowledge of how students learn 

mathematics with technology can inform the design of students’ opportunities to learn 

through the use of technology. When we forefront this with equity in mind, we must 

recognize that not all students have opportunities to have these rich experiences as 

described by the usage divide.  

In terms of the design and evaluation of mathematics technology tools and tasks, 

McCulloch et al., (2021) describe design principles for Pre-Constructed Dynamic 

Geometry Sketches where teachers must attend to questions to prompt students thinking 

that invites exploration and experimentation with the technology tool. When we forefront 

this with equity in mind, we must design and select activities that have multiple pathways 

for success and that require reasoning, problem-solving, and modeling, thus enhancing 

each student’s mathematical identity and sense of agency (NCTM, 2020).  

https://www.zotero.org/google-docs/?41a1g6
https://www.zotero.org/google-docs/?fv1Cfq
https://www.zotero.org/google-docs/?MIYIIk
https://www.zotero.org/google-docs/?ZzB02P
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In terms of how teachers use technology to teach mathematics, McCulloch et al., 

(2021) describe many frameworks at play, but one that can help advance equity is the 

didactic tetrahedron (Hollebrands, 2017) which considers the ways in which the use of 

technology mediates the interactions among the teacher, students, and mathematics task. In 

this framework, Hollenbrand (2017) describes the pedagogical activities related to 1) the 

selection and implementation of mathematical tasks, 2) questions teachers pose to push 

student thinking or probe their understandings, 3) strategies teachers use to facilitate 

mathematical discussions, and 4) methods teachers use to assess what students are thinking 

and learning. When we forefront equity this with equity in mind,  we can appreciate the 

unique affordances of technology that provide ease of differentiation, and assessment so 

that we might highlight the interaction among peers and highlight  and “elicit students’ 

ideas and strategies and create space for students to interact with peers to value multiple 

contributions and diminish hierarchical status among students (i.e., perceptions of 

differences in smartness and ability to participate” (NCTM, 2020, p. 59).   

Finally,  in terms of how teachers learn to use technology to teach mathematics, 

McCulloch et al., (2021) describe the specialized knowledge that teachers need for teaching 

mathematics with technology, Technological Pedagogical, and Content Knowledge 

(TPACK; Koehler & Mishra, 2009). Using the EqT-tech LAT, we aim at focusing this 

specialized knowledge that teachers need for teaching mathematics with technology.   

 

  
Figure 2. Preparing teachers to teach mathematics with technology (McCulloch et al., 2021) 

 
To support teachers’ equitable integration of technologies, we share a case study 

to examine how technology can serve as a lever to bring equity to the forefront when 

intentionally designed and implemented. We focused on two research questions: 

 

1) How does integrating technology into justice-oriented modeling tasks support 

students' understanding of mathematics and reveal inequities in our community? 

2) How does the EqT-tech LAT support teacher’s reflection around the 

transformative potential of equitable integration of technology? 

 

 

https://www.zotero.org/google-docs/?pwR5dF
https://www.zotero.org/google-docs/?IfpPDA
https://www.zotero.org/google-docs/?iW7nNP
https://www.zotero.org/google-docs/?POQptZ
https://www.zotero.org/google-docs/?P3NrLw
https://www.zotero.org/google-docs/?vU4n0z
https://www.zotero.org/google-docs/?LwtlTD
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III. METHOD  

 

Data Collection 

We chose a case study approach with interviews, video recordings, and student 

work samples, to provide a detailed and nuanced understanding of the teaching and learning 

using specific technologies that have transformative potential for equity in the math 

classroom. We showcase this lesson to see how all six dimensions were highlighted in the 

planning and enactment process. 

Data for this study include video-recorded classroom observations, audio-recorded 

semi-structured interviews before and after observed lessons, student work, and analytic 

memos from planning meetings. During our final debrief, we used the EqT-tech LAT to 

support teacher reflection on how the technology used in the lesson afforded opportunities 

for equity-centered practices. 

The collected data were entered into Atlas.Ti and underwent a rigorous analysis 

process. Using the six dimensions as a priori codes, we analyze the teachers’ lesson 

enactment, artifacts and reflection from the technology-focused math lesson and evaluation 

of the digital tool using the EqT-tech LAT. We used qualitative data analysis methods, 

including thematic coding and content analysis, to identify recurring patterns, themes, and 

key findings. 

 

Participants and Context 

This study took place in Ms. M’s advanced 6th-grade mathematics class. The 

school has a diverse ethnic population of culturally and linguistically diverse students: 

Latinx (71 percent), Asian (11 percent), White (14 percent), and Black (2 percent), with 2 

percent of the families identifying themselves as “other”. Seventy-two percent of the 

elementary school students identify as economically disadvantaged.  

This case study was part of a larger collaborative project across four institutions 

and four districts in four very different regions of the US (mid-Atlantic, Pacific Northwest, 

Southwest, and Mountain regions) that focused on teaching through mathematical 

modeling in the elementary grades. The project engaged teachers in designing mathematics 

modeling tasks and using Culturally Responsive Mathematics Teaching (CRMT, Zavala & 

Aguirre, 2023) to advance equity. The CRMT framework for culturally responsive 

mathematics teaching consisted of three main strands: Knowledges and Identities; Rigor 

and Support; and Power and Participation. The modules and lessons drew out the 

Knowledges and Identities strand by elevating student cultural and community knowledge 

and experiences, affirms positive mathematical identities, and honoring student thinking 

and ideas (Aguirre et al., 2013; Carpenter et al, 2014; Civil, 2007). CBMM task presented 

opportunities for the Rigor and Support strand by focusing on students engaging with high 

cognitive demand mathematics tasks (Smith & Stein, 1998), scaffolding instruction and 

supporting multilingual learners (Chval et al., 2021). Finally, the CBMM tasks emphasized 

the Power and Participation strand by engaging critical consciousness through 

mathematical analysis and taking action (Featherstone et al, 201l; Gutstein, 2006).  

As we led the PD and lesson planning process, we first brainstormed tasks that 
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students could relate to in their community that connected to issues of fairness, access and 

representation;  then in our planning phase, we prepared data folder with background 

information and data on social justice topics and connected relevant mathematics concepts 

to make the lesson appropriate for the grade levels; finally, we supported teachers enact 

Culturally Responsive Math Teaching practices focused on taking action in the community 

during the teach phase, and supported them in reflecting on collective work.  

  

 

IV. FINDINGS 

 

Connecting the Data Cycle and Technology to Implement a Community-Based 

Mathematics Modeling Task 

In planning this task, Ms. M discussed that her motivation for this topic was seeing 

how a lack of access or exposure to some sports could limit her students' options for playing 

sports in high school. She shared how the region where they live is competitive with sports, 

with many young children starting “travel” sports in elementary grades. She wanted to see 

how the students in her community might expand their opportunities if exposed to a variety 

of sports at a younger age. With this motivation in mind, the team planned on taking 

students through the data cycle where they would formulate questions, collect or acquire 

data, organize and represent data, analyze data, communicate results, and take action. The 

data cycle moves through four phases: a) formulating questions that can be answered with 

data, b) collecting and acquiring data, c) organizing and representing data, and d) analyzing 

and communicating results. The lesson featured in this case used technology tools to 

enhance the data cycle as students explored resources, collected, organized, represented, 

and shared their data on a topic focused on a community-based mathematics modeling 

context. This section highlights the case through the phases of the data cycle.  

 

Exploring Data and Formulating Questions 

To launch the lesson, Ms. M. 's class read an article entitled Kids Aren't Playing 

Enough Sports. The Culprit? Cost (Cohen, 2019). The report highlights the socio-

demographic data illustrating the racial and economic disparity. More specifically, that 

parents of families spent $30-40 billion on their children’s sports activities, a number that 

differs by race as white families spend more on sports for their children than black families. 

In addition to cost, transportation to practice and access to fields and sports facilities were 

mentioned as barriers.  

To further explore the issue of access to fields, Ms. M. used Google Maps, a 

Geographic Information System (GIS) tool to highlight two areas the students would be 

familiar with (see Figure 3) and ask them to notice and wonder about the differences 

between the two areas. Google Maps allows Ms. M. to search for the school area and 

identify sports fields easily. Ms. M. 's goal for this activity was to have students analyze 

access to fields and sports facilities in different communities and how that might impact 

opportunities to play sports. 

https://www.zotero.org/google-docs/?6bvRup
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Figure 3. Using spatial representation to analyze issues of inequities by local facilities  
 

Students noticed that the right side was their school community and had red 

markers that represented sports facilities and fields, most of which were not within walking 

distance. The other community had more green space and sports facilities less than a mile 

away. One student said, “I see major highways on our map, so it would be too dangerous 

even if we wanted to walk to the fields.” This helped them understand how transportation 

and access to green space are some underlying systemic issues to this problem. The 

discussions came up about how some areas have planned communities with amenities like 

golf courses, pools, and multiple parks that are well maintained and other areas have less 

available areas or may have major barriers to access due to highways and distances. 

Through exploring the article and the maps, students started to wonder what they 

could do to address the issue of the lack of access to sports fields in their neighborhood. 

Some of the ideas that they brainstormed were getting second hand equipment from sports 

centers and physical education programs, getting siblings who play the sport to come as 

guests to share about the sport and demonstrate, and offering a Sports Clinic after school.  
 

Collecting Data using Technology Tools 
 After determining that the students wanted to hold a sports clinic to provide 

exposure to different sports for the students in their school, the class decided to create a 

survey to determine what sports they should offer. Since the students are familiar with the 

Google Suite, they determined they would create the poll using Google Forms and 

disseminate it to students in grades three through six. To answer their questions about what 

sports to include and the primary barriers to playing sports, they created three questions. 1) 

What sports do you play right now? 2) What sports do you want to play in high school? 

and, 3) What are the reasons you are not playing a sport? Students felt that knowing this 

data would help them display and interpret their findings to make decisions about what 

sports they wanted to offer in the after-school Sports Clinic. Google Forms allowed for 

easy dissemination to the students in their school and allowed students to convert results 

into a Google Sheet, which provided ease to organize and represent the data in the next step 

of the data cycle. 
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Figure 4. Example of student-generated graph based on data collected from survey 

 

Affordances of Technology to Organize and Represent Data 

 The biggest affordance of collecting data in a Google Form is the connection and 

ease of creating a spreadsheet of the data in Google Sheets. After students collected and 

converted the data, they were left with 158 different pieces of data that they needed to 

organize and find ways to represent. After students were shown how to create visualizations 

within Google Sheets, they set off in groups to explore and create different representations. 

As they played, they had to think about what graph made the most sense to represent their 

data, which built on their data literacy skills when applied to reading charts and graphs 

(Figure 4). Google Sheets allowed the students to create many different representations at 

once and play with the variables they chose to include in each representation (See Figure 

5). However, since they had ease to create the representations, they needed to be critical 

about which representation would best tell their story and give them the information they 

needed to determine which sports to include in their clinic and what barrier to sports 

students in their school see as an issue.  

 

Analyzing Data 

An important discussion was around the graphs students created around barriers to 

sports. Much like how the article emphasized the cost of joining teams and equipment was 

a large barrier, it also rated high in their poll. However, an interesting outcome in their poll 

was how students rated time commitment and schedule as being the biggest barriers to 

joining a sport. In discussing the survey results, one student shared, “I cannot participate in 

team sports because I am the oldest, and I have 6 younger siblings that I have to take care 

of after school.” Others shared other family responsibilities and weekend activities. They 

noticed that the data showed that it was not because children were not interested in team 

sports but was related to the conflicts in their schedule, the cost of joining a sport, the cost 

of equipment, and transportation. 
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Figure 5. Student-created graphs based on survey results related barriers to participating in sports  

 
In addition to making choices and analyzing their representations, Ms. M. wanted 

students to see others' representations. She decided to structure this as a data talk by 

showing multiple representations and having the students discuss how each data 

representation tells different stories.  

 

 
Figure 6. Class decision matrix and planning 

 

The next step in the analysis was to determine which sports to include in their 

sports clinic. To do this, Ms. M. introduced a decision matrix to support students in 

deciding the sports they chose. Decision matrix techniques are used to define attributes, 

weigh them, and appropriately sum the weighted attributes to give a relative ranking among 
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choices. Mrs. M. asked each group to use the decision matrix, come up with a plan for the 

Sports Clinic based on their analysis of the data, and present their plan to the class. The 

class brainstormed the criteria that would be important to consider and arrived at four 

criteria (see Figure 6) to rank. Soccer, basketball, volleyball, dance/cheer/gymnastics, and 

tennis all rated highly based on the matrix. However, only soccer, volleyball, 

dance/cheer/gymnastics, and tennis were included in the sports clinic because they had a 

volunteer coach for these sports and space to play. Soccer included a way to draw in 

students since they loved this sport, and the other three were the ones that they wanted more 

students to get exposure to as part of their Sports Clinic.  

 

Sharing Results and Taking Action 
To share the results and justification of this group-worthy task (Cohen & Lotan, 

1995), Mrs. M. had students create Google Slides to map the layout of the clinic and the 

timing for the rotations. She provided a Google Earth image of the school grounds where 

students were able to map out the location for each sport, as well as work out the timing 

for each station, including transitions. Because all student groups were working in the same 

Google Slide deck, they could collaborate between groups by scrolling through others' 

ideas and commenting in real-time right on the slide. 

The after-school Sports Clinic was successful, bringing 60 students to explore 4 

different sports stations. High School athletes and school physical education staff came to 

teach students how to play the different games and hook them with some exciting skills 

they could practice on their own 

After the Sports Clinic, the class interviewed a sports education professor and 

learned more about how to increase access to youth sports. He shared how transportation 

was one of the biggest issues and how his work focuses on offering sports closer to the 

community by using fields and gyms in schools, the YMCA, and local churches, removing 

many of the barriers of transportation and scheduling challenges. He also suggested ways 

to advocate for better access could be to write a letter to their School Board representative. 

Students were inspired to write a letter to their school board to explain what they had 

learned about access to sports and bring attention to a problem of access and representation 

of students exposed to various sports.  

 

Using EqT-tech LAT to Evaluate and reflect on the Planning and Enactment 

of the Technology-enhanced Mathematics Lesson  

In reflecting on this lesson with Ms. M using the EqT-tech LAT, she thought 

through how the Google Suite (Google Classroom, Slides, Sheets, Docs, and Maps) was 

used differently to support equitable teaching and learning. Using these EqT-tech 

dimensions allowed Ms. M to attend to and interpret specific math and supportive features 

to consider how the technology can promote equitable participation, engagement, and 

agency.  

 
 

 

https://www.zotero.org/google-docs/?ylvjFj
https://www.zotero.org/google-docs/?ylvjFj
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Table 2. EQT-tech lesson analysis prompts 

 Equity-centered Transformative Technology Lesson Analysis Prompts 

Dimension 1: Access to Inquiry-based Learning Technology Learning- In what ways does the 

choice of technology give students equitable access to mathematical inquiry, discovery, 

conjectures, and foster sense-making?  

Dimension 2: Promote Math Identity through Authorship and Agency Through Digital 

Tools- In what ways does the technology allow student ownership and authorship to create, 

represent, and share their mathematical thinking to build positive mathematical identities?  

Dimension 3: Use Technology for Formative Assessment & Differentiation- In what ways 

does the technology used in the lesson allow for formative assessment and differentiation to meet 

learners’ needs?  

Dimension 4: Empower Students Through Collaboration and Collective Thinking through 

Conveyance Tools In what ways does the use of the technology allow for students to collaborate, 

communicate, and build collective knowledge among their peers and provide opportunities to 

affirm multiple ideas and empower students’ ideas?  

Dimension 5: Amplification of Mathematical and Cognitive Processes-In what ways do the 

features of the technology make mathematics concepts visible and amplify cognitive processes?   

Dimension 6: Gain Insight Using Technology Tools on Social Justice Issues-In what ways 

does the technology provide insight into inequities and issues affecting their communities 

empower marginalized groups to challenge the status quo? 

 
When discussing Dimension 1: Access to inquiry-based learning, based learning 

through technology, Ms. M. reflected on how technology provides access to dynamic tools 

that support inquiry, discovery, and access to deep mathematical sense-making.  She 

mentioned that the ease of the feature of “insert chart” allowed for experimentation. As 

students made sense of the data, the ability to create multiple graphs and manipulate the 

data included in the representation led to richer discussions about which display provided 

more insights into the issues, “the ability to instantly create graphs allowed for students to 

focus more on the critical conversation about which graph should we use to talk to 

important school board members.” instead of taking all the time to create multiple charts 

manually. 

When discussing Dimension 2: Promote math identity through authorship and 

agency through digital tools, Ms. M frequently mentioned the words “choice,” “ownership,” 

and “creating.” Ms. M. provided openness to the task of creating graphs, which in turn gave 

ownership in the student’s learning and sense-making. Ms. M pointed out that the students 

had a choice in creating different graphical representations, how they represented their 

findings, and using different ways to record and explain their thinking. In this way, students 

had a sense of agency in expressing their thinking by creating and authoring their ideas. 

She stated, “they were able to create their own graphs, and write letters, and have agency 
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in what mattered.” 

When discussing Dimension 3: Using technology for formative assessment and 

differentiation, Ms. M. asked each team to work in Google Classroom so she could 

simultaneously access all group work at once. Ms. M mentioned the features of working in 

real-time with the Google suite allowed her to see what students were doing in their Google 

Slides deck and allowed for differentiation and scaffolding the level of difficulty. She 

shared that having access to student work allowed her to give students timely feedback and 

know which student groups needed additional support or check-ins. She shared, “I was able 

to flip through their Google Slides and ask them questions and leave comments as they are 

making sense of the math in real-time.” 

When discussing Dimension 4: Empower students through collaboration, 

communication, and collective thinking through conveyance tools, , Ms. M allowed her 

students to share their workspace with other peers and the teacher. This feature allowed her 

to select and sequence a variety of student representations, provide an opportunity to 

position students as being mathematically competent and build students' mathematical 

identities. Ms. M. mentioned that the technology provided access to students' work, which 

made it easy to select, sequence, and show student work in ways that all students could see 

and make connections. Additionally, students were able to collaborate in their creation 

because all students could access the appropriate documents from their devices and 

communicate through different representations and reasoning.  

When discussing Dimension 5: Amplify mathematical and cognitive processes, Ms. 

M. commented on how students learned about the measure of central tendencies in grade 

5, but applying that concept with 160 data points was new and cognitively demanding. Ms. 

M. attended to features that dynamically represented the data into means and graphs. She 

interpreted this feature as amplifying and supporting their mathematical thinking. 

Additionally, she reflected on the power of data and how students pulled up their 

representations to make decisions when they were using the decision matrix. She added 

that the goal of the lesson was not how to construct graphs but a higher-level thinking 

activity, 

It wasn't about learning how to draw graphs; it was about which graph represented 

your data better. And that's a real-world tool and useful skill. We don't draw our 

own graphs, nobody does that. And so being able to have them be like mini 

professionals, and think ‘Here's the data I need to present to somebody important 

on the school board.’ And then having them use it to create graphs in two seconds 

and compare and contrast which graph shows the data better. That's a better use of 

time and math skills, frankly. They start to realize that this is a skill that they can 

take into the world as far as questioning ‘Why is the y-axis different on this graph 

than this graph?’ They can notice things when someone's trying to pull the wool 

over their eyes. So, I think they can just build on those skills over the years.  

 

This important goal that went beyond the content and into problem solving and 

reasoning, allowed Ms. M to respond by allowing students to share the different graphs 

they created and justify their choice.  
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  When discussing Dimension 6: Gain insight using digital tools on social justice 

issues, she shared that this was the focus of this 6th-grade lesson. Starting with the notice 

and wonder activities with the images from Google Maps provided the class with an 

opportunity to unpack this issue to give students some insight into a local problem that they 

could relate to. Ms. M attended to the features of Google Maps and how students' reactions 

showed their discovery of inequities that exist among communities,  

The comparison of maps was eye-opening for students to understand the issue at 

hand. With the Google Maps and their understanding of scale and distance allowed 

for them to compare their community with another and quantify the disparity in the 

number of fields and green space that would not be possible without the Google 

Map. 

 

To unpack the issues of access to sports, students had a chance to analyze what 

their school identified as the biggest barriers within their school community.  By collecting 

data and analyzing the barriers to sports, students were able to find that the biggest barrier 

that the students at this school encountered was time and schedule as the primary barrier 

and then cost as a secondary. As they discussed this outcome, students shared how their 

day was packed with other responsibilities, such as caring for siblings, going to church, and 

engaging in family events. In this way, technology helped students unpack issues of 

inequitable access to sports facilities and fields and better understand their school 

communities' barriers to accessing sports.   

 

 

V. DISCUSSION AND IMPLICATION 

 
This case study provides an example of how a design team of a teacher and 

mathematics educators planned for a justice oriented task. In our discussion we highlight 

a) the importance of centering the task around social justice issues b) how this justice 

focused task developed student awareness and taking action which were key to building 

criticality for both teacher and students and c) provide implication and future directions for 

research.  

First, the Sports Clinic task could have been focused on the aim of offering more 

sports without being focused on a social justice issue. However, it was important to the 

team to codesign this task to be more “transformative”. The technology used in this lesson 

had a major transformative role in supporting students in developing insight, analysis, 

elevating collective voice, and taking action on this social issue that they cared about and 

was relevant to their life.  Google Maps has the transformative potential to reveal and 

analyze inequities to gain insights by visualizing the access to green space and fields and 

barriers to access. Leveraging maps and the results of analyses has the potential to empower 

communities to create actionable plans and model impacts of positive change. This rigorous 

task guided students through the different elements of the data cycle as they developed and 

administered a survey, processed the data, and chose the most appropriate representation 

to visualize the data. As a class, they communicated their graphical representation and 
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offered feedback about the appropriateness of each visualization (see Figure 7). The way 

the teacher and students utilized the suite of Google tools, had the transformative potential 

to reveal and bring insight into a problem of access and representation of students exposed 

to various sports but also a way to increase participation in rigorous mathematics.  

 

 
Figure 7. Integrating technology and the data cycle on a justice-oriented task  

 
The use of the EqT-Tech LAT allowed Ms. M to reflect on the ways she learned 

to use technology to teach mathematics with a focus on social justice as well as equitable 

teaching practices in mind. She knew that students would enjoy tinkering with technology 

and would easily grasp how to create multiple graphs using the ‘insert chart’ function. Her 

belief that students were capable of learning how to use Google Sheets and her knowledge 

of how students learn with technology informed the way she would design the lesson to be 

inquiry-based. She had experience using technology dashboards to formatively assess and 

support student learning and used the Google Suite of technology to encourage 

collaboration and build ownership and collective thinking, which builds student agency and 

autonomy, a hallmark of equitable teaching. The final debrief using the EqT-Tech LAT 

helped us inventory some of the ways Ms. M used technology to amplify issues of social 

justice and enhance the learning experience.  

Second, this task emphasized the dimensions of power and participation in the 

CRMT framework (Zavala & Aguirre, 2023). In other words, the justice focused task 

developed student awareness and taking action which were key to building criticality for 

both teacher and students  

Finally, this case study provides mathematics teacher educators and researchers an 

example of what is possible through the use of technology in the mathematics classroom 
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with intentional design thinking around equity and social justice.  We hope that the Eqt-

Tech LAT may be useful to educators and researchers in harnessing technology as an 

effective equity lever in the math classroom.  
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