
 

 

 

 

 

Our laboratory focuses on the 

development of spatial and 

geometric skills in early childhood.  

Without understanding how 

preschoolers best develop these 

skills, educators cannot be properly 

equipped to create the most 

effective curricula for young 

learners.  These skills are so 

important because they are key to 

later school success in math!   

Here are just some of the questions 

that have fascinated us over the 

years:  What do children learn about 

shapes from playing with toys like 

blocks?  How is spatial ability linked 

with math ability?  How can we help 

preschool children improve their 

spatial and math skills? 

 

 

 
 

ABOUT US 

 

Helping young chi ldren learn 
about geometry and math 

We dedicate this edition of our newsletter to the Red Clay 

Consolidated School District.  Without cooperative schools, none 

of our research would be possible! You allow our lab to make 

progress in understanding how young children’s spatial, math, 

and language skills develop throughout early childhood! We 

sincerely thank you for your help! 
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Young Children’s Knowledge of Geometric Shapes:  
 

We used an eye-tracking machine to investigate what preschoolers know 
about geometric shapes like squares and pentagons. The eye-tracking 
machine presented children with two shapes and tracked their eye 
movements to see how they inspected the shapes and how long it took for 
them to find the correct shape.  We found that children are good at 
identifying squares, circles, and equilateral triangles.  They learn other 
shapes like rectangles and unusual triangles (right and isosceles triangles) 
later.  Research suggests more exposure to non-standard versions of 
shapes will help children better figure out what properties of shapes are 
important in defining them.  For example, triangles must have 3 sides and 
corners but the sides and angles do not need to be equal size. 

Here are some of our exciting projects! 
 

From left: Gabi Farmer (research assistant), Kelsey Lucca (lab coordinator),  
Brian Verdine, Ph.D. (postdoctoral researcher), and Roberta Golinkoff, Ph.D. (lead investigator) 

 



 

 

 

Performance on 2D and 3D Design Assembly Tasks Relate to Children’s Later 
Math Performance: 
 

Our lab created spatial construction tasks that asked 3- and 4-year-olds to duplicate 
designs made of shapes and blocks (see below).  Children who were better at 
copying these models with their own materials had higher scores on math tests 2 
years later!  Furthermore, children who had more knowledge of shape names 
performed better on these tasks.   
 
These results suggest that children’s interaction with blocks and art materials that 
require thinking about space are important for children’s math achievement and 
preparedness for K-12 math instruction.  Other research showing that kindergarten 
math skills are related to skill levels throughout primary and high school underline 
the importance of these early experiences. 
         
 

  
 
 
 
 
 
 

 
          

 
 
  
 

 

  

  

The Role of Spatial Ability in the Development of Math 
Skills: 
 

In one study, we tested the same 61 children at 3, 4, and 5 
years of age to trace the developmental trajectory of their 
spatial and math skills.  Our research shows that children 
who have more knowledge about geometric forms and are 
better at spatial activities that require them to recreate 
specific designs (e.g., copying Lego models) also tend to 
have better mathematical abilities. 
 
Our research emphasizes the importance of incorporating 
information about geometric shapes and spatial training like 
puzzles and block building in the preschool classroom!  
Other research shows these activities invite adult 
interactions and that they get adults and children talking 
about spatial concepts (e.g., top, bottom, left, right, middle, 
etc.).  These additional interactions likely increase spatial 
skills and overall language abilities. 

Our Future: Spatial Training Study!  
 
Our lab is currently in the midst of developing new studies that are designed to train preschool    
children’s spatial skills with our design assembly tasks.  We are interested in whether these skills 
improve children’s spatial knowledge and math performance.  Half the children in our study will 
receive training on an iPad and the other half with our concrete shape materials.  We hope to 
uncover new and effective ways to improve children’s spatial and math abilities 
both in the classroom and at home!     
 
Our goal is to assist educators like you in helping children learn the math they  
need to succeed in our technology-driven 21st century world! 
 
 


