
 
 

 
 
 

 

 
 
 

Position of the Association of Mathematics Teacher Educators on Technology  

 

 

One goal of AMTE is to improve mathematics teacher education and K12 education by recognizing 

the ever-increasing impact of technology on our field. Our organization is thus committed to 

critically examining how technology intersects our work as Mathematics Teacher Educators (MTEs) 

and supporting research-based incorporation of technology in our work.  

AMTE defines technology as digital tools and resources that allow teachers and students to engage 

with mathematics in ways that promote conceptual understanding (AMTE, 2017). Examples include 

calculators, computers, virtual manipulatives, electronic textbooks, interactive applets, programming 

platforms, block-based coding, virtual and physical robotics, online curricula, learning management 

systems, virtual collaboration tools, and software for conducting statistical and mathematical inquiry. 

MTEs may use these technologies more broadly to support integrated Science, Technology, 

Engineering, and Mathematics (STEM) Education. 

AMTE's stance on technology rests on five interconnected ways MTEs should incorporate 

technology to align with research-based recommendations:  

1. Using technology to advance equity and equitable teaching practices 

Technology can play an integral part in promoting equitable teaching practices by providing 

additional ways to value and make visible students' brilliance and diverse perspectives while 

providing further access and opportunity. Relating to AMTE’s mission of supporting equity in 

mathematics teacher education, teachers and MTEs should interrogate the role of technology in 

providing access and equity to students, schools, communities, and partners (Barlow et al., 2020, 

Gomez et al., 2021). Rich tasks and dynamic mathematical tools and apps have opened up 

possibilities for digital technology to be used as a lever for equitable instruction and provide 

equitable participation structures (NCTM, 2020). Mathematical action technologies allow students to 

explore mathematical ideas and observe, make, and test conjectures about mathematical 

relationships while other conveyance technologies (Dick & Hollebrands, 2011) such as presentation, 

communication and collaborative technologies provide opportunities for student to revisit, reflect, 

and revise initial thoughts and to build collective knowledge. In addition, assessment and monitoring 

digital dashboards allow for teachers to select, sequence, and connect diverse student strategies 

while elevating students who may be often marginalized in the classroom and assign students' 

competencies. It is critical for teachers and MTEs to be supported in order to integrate intentional 

use of technology tools and resources to provide greater access to rich and meaningful mathematics. 

In this manner, MTEs can support equitable practices by using lesson analyses that encourage 

teachers to be judicious and deliberate when planning lessons using technological tools (Thomas & 

Edson, 2017; Suh et al., 2022). 



2. Supporting teachers in using technology to develop their mathematical content 

knowledge  

Technology remains a necessary component to the effective learning and teaching of mathematics. 

MTEs should ensure coursework provides opportunities for teacher candidates to effectively use 

technology to engage in mathematics and statistics concepts, deepen their understanding of 

mathematics, and apply mathematical ideas (NCTM & CAEP, 2012; NCTM & CAEP, 2020). These 

opportunities should be present in all mathematics content areas such as Number, Algebra and 

Functions, Geometry and Measurement, Calculus, and Probability and Statistics, as well as in the 

Mathematical Practices (National Governors Association Center for Best Practices & Council of 

Chief State School Officers, 2010). Teacher candidates need opportunities to become familiar with a 

variety of technological tools in meaningful ways, including graphing tools, dynamic mathematics 

and statistics tools, spreadsheets, Computer Algebra Systems, virtual manipulatives, computer 

programming, robotics, modeling tools, and simulations. “For example, visualizations of a data set 

can help students better understand patterns within a data set, and spreadsheets can help students 

create models of mathematical situations, thus supporting the development of mathematical practices 

and processes” (AMTE, 2017, p. 31). Conceptual understanding of mathematics can be supported by 

“mathematical action technologies” used to “perform mathematical tasks" or "respond to the user’s 

actions in mathematically defined ways” (Dick & Hollebrands, 2011, p. xii). NCTM’s (2015) 

position statement on technology provides further guidance on how technology can and should be 

used to support the teaching and learning of K12 mathematics.  

3. Supporting teachers in using technology to help their students learn mathematics  

Similar to how MTEs support the development of both content and pedagogical content knowledge, 

AMTE recognizes teaching mathematics using technology requires attending to and developing 

technological pedagogical content knowledge (Koehler & Mishra, 2009). This flexible knowledge is 

needed by teachers to effectively integrate technology to help their students learn mathematics. 

MTEs should ensure coursework supports the development of teachers who are proficient with tools 

and technology designed to support mathematical reasoning and sense making, both in doing 

mathematics themselves and in supporting student learning of mathematics. In particular, it is 

important for teachers to “develop expertise with spreadsheets, computer algebra systems, dynamic 

geometry software, statistical simulation and analysis software, and other mathematical action 

technologies as well as other tools, such as physical manipulatives” (AMTE, 2017, p. 125). In 

addition to mathematical action technologies (Dick & Hollebrands, 2011), some conveyance 

technologies can be instrumental in teaching mathematics and monitoring and formatively assessing 

students as they collaboratively problem solve (Cohen & Hollebrands, 2011; Glassmeyer & 

Paurowski, 2021). Furthermore, with the inclusion of computer science curriculum in K-12 

education (Computer Science Teachers Association, 2017; K-12 Computer Science Framework, 

2016) and the availability of low cost or free programming platforms, new opportunities arise for 

“computer science and coding to increase student understanding of important mathematics, develop 

productive practices, and introduce students to computational thinking in a supportive, concept-

based environment” (NCSM, 2018). 

When planning to integrate technology MTEs should use research-based frameworks to guide the 

design of learning experiences supporting teachers' specialized knowledge for teaching mathematics 

with technology (McCulloch et al., 2021). When supporting teacher candidates to use technology, 

the goal should be to help them become judicious users of technology so that they can learn to 

identify the technology that is appropriate for a given task as well as the moment and way to use it to 

support students’ mathematics learning and understanding.  

https://www.nctm.org/uploadedFiles/Standards_and_Positions/Position_Statements/Strategic%20Use%20of%20Technology%20July%202015.pdf


4. Supporting teachers with online, hybrid, and distance education 

Supporting effective practices in teaching and learning mathematics through multiple modalities of 

instruction became profoundly important during the pandemic. The knowledge needed to support 

instruction with the use of technology in an online, hybrid and distance education setting is a form of 

specialized knowledge that is important for all educators particularly with the increased prevalence 

of online and distance education. Guidance on instructional adjustments needed to support 

mathematical learning at a distance have been made by AMTE’s Online Mathematics Teacher 

Education Task Force and by the field during the pandemic. There needs to be continuous 

improvement to retool and learn how to better design online courses (Fernandez et al., 2021; 

Kochmanski, 2021); how to support effective practices in teaching and learning mathematics in 

synchronous formats (Wills et al., 2021), in asynchronous formats, and in blended and Flipped 

Classroom models. In addition, MTEs should consider high leverage practices in these different 

modalities of instruction (Wills, 2021) and how to support and mentor teachers and mathematics 

leaders in online programs (Baker et al., 2021). 

5. Evaluating Technology-Supported Teaching and Learning 

To ensure technology use remains focused on the teaching and learning of mathematics in ways 

supported by research, MTEs must be reflective practitioners and researchers by self-evaluating the 

technology used in their work (McCulloch et al., 2021). This involves evaluating the technology 

both in terms of available features and how the technology is being implemented (or designed) using 

established guidelines in the mathematics education community. For example, MTEs can use 

existing frameworks to evaluate technology by assessing digital instructional materials (Thomas & 

Edson, 2019) or interactive geometry software (Sherman & Cayton, 2015). MTEs should also 

support teachers’ evaluation of technology (SPTM, 2017). For example, frameworks such as the 

Pedagogical, Mathematical, and Cognitive fidelity (Dick, 2008) can be adapted so teachers can 

assess their use of technology using a series of “questions to consider when evaluating or selecting 

technology tools” (Shin et al., 2018, p. 158). These efforts can develop teachers’ knowledge to 

“make sound decisions about when such tools enhance teaching and learning, recognizing both the 

insights to be gained and possible limitations of such tools” (NCTM & CAEP, 2012, p. 3). 
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