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Introduction 
 

 More than half of  fourth graders in the United States score below the proficient level in 
math (NAEP, 2013), and children in the U.S. consistently rank lower in math than children 
in most developed countries (TIMSS, 2011; PISA, 2012). 
 

 Children’s engagement in home-based math activities predicts their early math skills 
(Clements & Sarama, 2006; Ramani & Siegler, 2008), which predicts their future math 
achievement (Duncan, et al., 2007). 
 

 However, little research has examined the relation between home math engagement and 
children’s  awareness of math in daily activities (Metzger, Sonnenschein, & Galindo, 2013). 
 

 Although math educators have emphasized making math relevant by incorporating “real-
world” examples, little research has examined how children conceptualize the use of math 
outside of the school context (NCTM, 2000; Perlmutter, Bloom, Rose, & Rogers, 1997). 

 

This Study: 
 Explored young children’s knowledge and beliefs about math (i.e., what math is, how it is 

learned, how it is used) and how such knowledge relates to child-reported home-based 
math engagement. 
 

 Examined grade-related differences in children’s knowledge and beliefs about math. 
 

 Explored the relation between frequency of home math engagement and children’s 
awareness of math in daily activities. 

Method 
Participants 
•  99 Elementary School Children  

• 41 girls, 58 boys 
• 48 White/European American, 21 Black/African American, 10 Chinese American,       

10 Hispanic/Latino, and 10 multiracial 
• 33 rising 1st graders, 23 rising 2nd graders, 23 rising 3rd graders, 20 rising 4th 

graders 
 

Procedure 
•  Children were interviewed individually in English (N=94) or Spanish (N=5). 
 

Measure-Mathematics Conceptions Questionnaire  
• Children’s Knowledge and Beliefs about Math Utility 

“What is Math?” 
“Who uses Math?” 
“How do you learn Math?” 
 

• Math Engagement at Home  
“How often do you {Ex. play board games} at home?”  
(1- Almost Never, 2- Sometimes, 3- Almost Everyday) 

Overall Frequency of Engagement- mean composite score of the frequency of 
engagement in 15 activities 

 
• Children’s Awareness of Math in Daily Activities 

“Do you think math is used when you {Ex. play board games}?”  
If yes, “How is math used in playing board games?”  
(Scored on a 0-3 scale based on correctness and sophistication of the responses) 
 

Measures- Math Motivation 
A 6-item motivation scale adapted from Eccles et al. (1993) focusing on usefulness and 
importance items such as “Math is useful outside of class.” and “It is important for me to 
learn math.” (1- Not at all like me, 2- A little like me, and 3- A lot like me) 

Results (cont’d) 
 
 

Table 4. Correlations between children’s frequency of engagement and math 
awareness score for each activity 

 

After controlling for grade, we found that: 

 

• Children’s engagement in a specific activity is not 
correlated with their recognition of math in that 
activity, except for building with blocks or Legos 
(see Table 4). 
 

• However, children’s recognition of math in a given 
activity is highly correlated (with a few exceptions) 
with recognition of math in other activities (see 
Table 5). 

 
 

Table 5. Correlations between children’s awareness of how math is used in a given 
activity and awareness in other activities 

 

 
 
 
 
 
 
 
 
 
  
 
 
 
 

  Note. * p<.05,  ** p<.01,  *** p≤.001 

 
• Additionally, awareness of how math is used in activities was related to children’s beliefs about 

the usefulness of math, r(97)=.42, p<.001. 

Results 
Table 1. What is Math? 
 
 
 
 
 
 
 
 
 
 
 
 
 
• Most children defined math as some form of numbers and operations.  Number 

transformations (e.g., addition and multiplication) and counting were most frequently 
mentioned. 

• Very few children defined math as a process. 
• Older children mentioned calculations, β=0.72, OR=2.05, p=.001, and processes, β =0.56, 

OR=1.75, p=.054, significantly more than younger children. 
 

  

Table 2. Who Uses Math?                                       Table 3. How Do You Learn Math? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Math Engagement at Home and Children’s Recognition of Math in Daily Activities 
 

• The average frequency of engagement was 1.84 (SD = 0.30; range = 1.38 to 2.92). On average, 
children engaged in a given math activity “sometimes.” 

• The average math awareness score was 1.26 (SD = 0.79; range = 0.00 to 2.90).  
 In general, children were able to identify that math is used in a given activity,  but were not able 

to fully describe how math is used. 
• The higher the child’s grade level, the more likely s/he was able to recognize math in daily 

activities, r(97) = 0.64, p = .001. 

Conclusions 
 

 Children’s views of math were heavily focused on low-level math operations, and they believed 
that math is something that is learned and used primarily in school.   

 

 Even though children were able to recognize math outside of the school context, their 
awareness was still quite limited. 
 

 Results suggest that engaging in an activity may not foster children’s awareness of math in 
that activity.  However, if children were aware that math featured into one activity, they were 
aware of it in other activities.  
 

 The more children are aware of how math is used in their daily activities, the more they 
believe that math is useful and important.  

 

 Exploring  children’s beliefs about how math is used and by whom can help guide 
interventions to improve math achievement. By increasing young children’s understanding of 
applications of math outside the school context, parents and educators can help to increase 
children’s math proficiency.   

 

 

 

 

 

 

Overall (N=99) 1st Grade 
(N=33) 

2nd Grade 
(N=23) 

3rd Grade 
(N=23) 

4th Grade 
(N=20) 

Content 91.9% 84.8% 91.3% 95.7% 100% 
Number and Operations 89.9% 81.8% 91.3% 95.7% 95.0% 

Counting 18.2% 24.2% 30.4% 4.3% 10.0% 
Number Knowledge 2.0% 0.0% 4.3% 4.3% 0.0% 
Number 
Transformations 

66.7% 45.5% 65.2% 82.6% 85.0% 

Number Patterns 6.1% 17.4% 30.0% 0.0% 0.0% 
Algebra 3.0% 0.0% 0.0% 4.3% 10.0% 
Geometry 8.1% 12.1% 8.7% 0.0% 10.0% 
Measurement 7.1% 6.1% 8.7% 4.3% 10.0% 

Processes 12.1% 6.1% 4.3% 21.7% 20.0% 
Problem Solving 5.1% 0.0% 4.3% 8.7% 10.0% 
Connections 5.1% 3.0% 0.0% 8.7% 10.0% 

 

 

 

 

 
1 2 3 4 5 6 7 8 9 

(1) Board Games - - - - - - - - - 

(2) Cooking .24* - - - - - - - - 

(3) Grocery Store .20 .27** - - - - - - - 

(4) Keep Score .42*** .43*** .20 - - - - - - 

(5) Playing Cards  .10 .28** .21* .10 - - - - - 

(6) Blocks/Legos .28** .33*** .18 .24* .43*** - - - - 

(7) Video Games .29** .21* .22* .29* .17 .20 - - - 

(8) Money .25* .36** .16 .40*** .26* .19 .04 - - 

(9) Puzzles .33*** .22* .33*** .33** .12 .32** .30** .10 - 

(10) Maps .20 .28* .34** .28* .13 .28* .17 .30** .34** 
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Board Games .01 .95 

Cooking .13 .20 

Grocery Store .09 .39 

Keep Score .06 .61 

Playing Cards .02 .84 

Blocks/Legos .21 .04 

Video Games .18 .09 

Money .06 .62 

Puzzles .16 .11 

Maps -.31 .79 

• Children viewed math as being used 
primarily by their teachers and 
themselves/their classmates (not parents). 

• The odds of children mentioning that other 
adults (e.g., scientists, engineers, architects, 
β=0.57, OR=1.77, p=.003) use math and 
that everyone, β =0.54, OR=1.72, p=.033, 
uses math increased with grade. 

• When asked to describe how these people 
used math, children viewed others as 
primarily using math in the school context.  
Relatively few children mentioned people 
using math at home or for daily living 
activities.  

• Children viewed math as being learned 
primarily in school rather than home or 
with non-school related activities. 

• The odds that children mentioned that 
math is learned in school, β =1.02, OR=2.77, 
p<.001, and that math is acquired with the 
help of a teacher, β =0.45, OR=1.57, p=.017, 
increased with grade.  

• 64% of children mentioned only one way 
to learn math, and 28% mentioned more 
than one way to learn math.   
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