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studies could be categorised. These ranged from simple coding of the frequency of number 

words used to more complex coding schemes that considered different types of number 

domains, or the different types of utterances used by parents. We also conducted a meta-

analysis for a subset of studies (n=26) that also reported children’s mathematics skills. The 

correlation between parent mathematics talk and children’s mathematics skills was 0.08. The 

type of coding category was not a significant moderator of the size of this effect. We will 

discuss the methodology and theoretical implication of this.   

 

 

 

 

 

Equity-focused programs to measure and promote math learning and executive 

functioning 

 

Chair: Geetha Ramani  

University of Maryland, College Park 

 

Disparities found in children’s mathematical achievement are often due to unequal access to 

opportunities and resources. Therefore, providing rich, challenging, and evidence-based 

approaches for all students is critical for reducing differences in math outcomes. Targeting 

foundational underlying skills, such as executive functioning (EF), also could assist in reducing 

these inequalities found in math performance. This symposium includes four projects that are 

a part of the EF+Math Program, which supports multidisciplinary teams to develop methods 

and tools to measure and promote math learning by strengthening EF skills. The program 

centers students in grades 3-8, with a particular focus on Black and Latine students 

experiencing poverty in the United States. The symposium will present innovative methods 

and tools designed with a focus on diversity, equity, and inclusion to test and promote math 

learning and executive functioning. In the first presentation, Guo will discuss an active and 

playful learning approach to promote children’s rational number learning and emotions. In the 

second presentation, Pahor will present a novel set of tools to measure and visualize math and 

EF skills using mobile app technology. In the third presentation, Buschkuehl will present 

findings from a novel web-based program to promote math fact fluency and EF skills 

simultaneously. Finally, Meyers will discuss a curriculum overlay for 3rd-5th grade students 

to improve EF skills, math identity, and math outcomes for Black and Latine students. 

Together, the symposium will present innovative approaches that could be used as resources 

and opportunities to enhance students’ math outcomes. 

____________________________________ 

 

Presentation 1: Impact of Fraction Ball Activities on Students’ Mathematics Emotions  

 

Siling Guo*, Lourdes Acevedo-Farag, Jesse Giovanni Sanchez, Daniela Alvarez-Vargas, 

LuEttaMae Lawrence, Andres Bustamante, Kreshnik Begolli, Katherine Rhodes, Lindsey 

Richland, Drew Bailey  
University of California, Irvine, School of Education 

 

Rational number learning is challenging for elementary students and may cause frustration and 

anxiety about mathematics. Fraction Ball allows students to actively learn fractions through 

embodied and playful activities that integrate teacher knowledge and the science of learning. 

The intervention consisted of six outdoor basketball games and six classroom lessons co-
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designed with teachers. In a cluster randomized trial with 16 teachers and 360 students in fourth 

and fifth grade, we found the intervention improved students’ overall rational number learning 

(Authors, 2023). We will present the impact of our intervention on students’ self-reported 

emotions (e.g., happiness, boredom, and nervousness) toward math tests. The study was pre-

registered at https://osf.io/kjqmz. Preliminary analyses suggest positive impacts ranging from 

.20 SD to .31 SD on positive emotions and negative impacts ranging from -.02 SD to -.33 SD 

on negative emotions. The estimates were robust to the mixed models with random intercepts 

by teacher and the model using Full Information Maximum Likelihood for missing data. In 

addition, students with higher negative emotions at pre-test demonstrated greater reductions in 

their levels of negative emotion after the Fraction Ball activities. Subsequent analyses will also 

examine whether classrooms showing larger effects on fraction learning also showed larger 

effects on emotional outcomes. These findings suggest that Fraction Ball represents an 

effective way to positively impact students’ rational number learning and emotions related to 

mathematics. Implications for future interventions aiming to improve both learning and 

feelings connected to mathematics will be discussed. 

 

Presentation 2: Developing a Low-Cost Mobile App to Reveal Excellence in EFs and 

Math Learning  

 

Anja Pahor*1, Susanne Jaeggi2, Aaron Seitz3, Geetha Ramani4, Imani Goffney4, Jacob 

Gardner5, Dennis Barbour6 
1 University of Maribor, Department of Psychology 2 University of California, Irvine, School of 

Education 3 University of California, Riverside 4 University of Maryland, College Park 5 University of 

Pennsylvania 6 Washington University of St. Louis 

 

Executive functions support math learning; however, executive functions also fluctuate daily 

and students are rarely given the opportunity to understand how this affects their learning 

processes. We developed a set of equitable tools to assess and visualize math skills, underlying 

executive functions abilities, and fluctuations in those abilities using mobile app technology 

(iOS and Android). In parallel, we are implementing machine learning algorithms to constrain 

a very short battery of tests that can be administered on a daily basis. It is hypothesized that an 

enhanced understanding of children’s EF states will help educators to better determine 

individual students’ strengths and needs, and to facilitate the use of this information to guide 

personalized instruction. A validation study involving 280 students in grades 4 and 5 is 

currently underway, along with a pilot multiple-session study to examine variability in 

executive function over time. I will present the results of these studies and discuss how using 

the shortened battery could be administered during lessons to guide instruction. 

 

Presentation 3: ST Math Fluency+: The Impact of Combined Math Fact Fluency and 

Executive Function Training  

 

Martin Buschkuehl*1,  Yi Feng2, Geetha Ramani3, Gillian Grose3, Susanne Jaeggi2 
1 Mind Research Institute 2 University of California, Irvine, School of Education 3 University of 

Maryland, College Park  

 

Math fact fluency describes the skill to solve relatively simple math problems accurately and 

quickly. Being proficient in math facts has many benefits, for example, early proficiency with 

math facts predicts subsequent math achievement. Executive functions (EFs) are cognitive 

processes that allow to control, supervise, or regulate thinking and behavior for goal 

achievement. There is a bidirectional relationship between EFs and math. On one hand, EFs 
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provide the mental workspace to acquire and perform math operations. On the other hand, 

procedural requirements such as keeping track of partial results during mental math provide 

opportunities to train EF skills. There is accumulating evidence that training EFs in a curricular 

context is beneficial. ST Math Fluency+ is a novel web-based program that strategically aims 

to train both, math fluency facts and EFs at the same time to specifically support math-related 

EFs. Preliminary intervention data indicated beneficial effects of Fluency+ on untrained 

measures of EF and math fact fluency, demonstrating the program’s promise. Here, we will 

report the data of an ongoing curricular trial involving 12 different classrooms with more than 

270 students from a diverse background to further establish the program’s efficacy. 
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Our Mathematical World (OMW) aims to improve executive function skills, math identity, and 

math outcomes for Black and Latine students and students experiencing poverty through a 

curriculum overlay that includes a sequential set of activities designed to center 3rd-5th grade 

students as strong math problem solvers who use appropriate EF skills to guide their process. 

The focus of the OMW team has been the co-ideation, construction, implementation, and 

refinement of a curriculum overlay that incorporates three strands: Math Stories, Executive 

Function, and Problem Solving. In response to limited teacher time during the pandemic, the 

OMW team implemented ways for educators to participate as time allowed, including the use 

of asynchronous feedback logs, independent readings, and online document editing. 

Asynchronous teacher recommendations were presented to the team for further ideation. 

Reflecting the cyclical nature of inclusive R&D, lessons were revised, piloted, and another 

round of feedback was sought. This process has resulted in a series of lessons and books that 

reflect district partner students' interests and identities and alignment with math curriculum and 

learning goals. The full 9-week curriculum overlay pilot study was conducted in Spring 2022 

with 8 teachers and 119 students from two school districts. Teachers from both districts came 

together monthly with core members of the R&D team to discuss comments from their 

implementation logs and suggestions for revisions. Overall, the current, revised lessons being 

piloted in the 2022-23 academic year, are a result of the co-ideation and co-revision built from 

centering student and educator voices. 

  


