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Introduction 
 Many children from low-income backgrounds start school with limited math skills (Crosnoe & 

Cooper, 2010), which can have long-term negative consequences (Duncan et al., 2007) 

 Home learning environments are important for children’s academic development  (Burchinal et al., 

2011 ).  Therefore, it is critical to develop effective early mathematics interventions at home 

 Playing numeric board games with specific counting procedures has been shown to improve 

children’s early math skills (Laski & Siegler, 2014; Ramani & Siegler, 2008) when used in 

classroom interventions (Ramani & Siegler, 2008) 

 However, we have not yet capitalized on using the home as a method of intervening in early math 

development (Blevin-Knabe & Musin-Miller, 1996; Sonnenschein et al., 2012)  

 

This study: 
 Investigated whether Ramani and Siegler’s (2008) school-based intervention could be adapted for 

home use.  The home-based intervention aimed to improve children’s math skills by giving parents 

a board game, Chutes and Ladders, to play with their children 

 Considered parents’ beliefs about their role in their children’s development, because such beliefs 

predict the experiences they make available to their children (Bornstein & Cote, 2004; 

Sonnenschein et al., 2012) 

 Examined parents’ beliefs about their children’s math development, how they played the game, 

and the frequency of their children’s engagement in math activities at home. We then examined 

relations between parents’ beliefs and growth in children’s math skills 

Method 
Participants 

  84 children from four Head Start Centers in Baltimore City, Maryland 

• 36 girls, 48 boys 

• 34 parents (40%) were interviewed after the intervention  

 

Procedure 

• Children randomly assigned to: Chutes and Ladders (with the counting procedure used by 

Ramani & Siegler, 2008), Chutes and Ladders (standard game instructions), or Candy Land 

(non-numeric game control) 

• Parents were trained by researchers and were asked to play the game at least 3 times a week 

for 5 weeks as well as record dates, number of minutes, and who played with the child 

• Children’s early math skills were assessed pre- and post-intervention 

 

Measures 

 

Early Math Skills  

• Measures to assess children’s counting, numeral identification, and magnitude comparison 

skills adapted from Ramani and Siegler (2008)  

 

Parents’ Beliefs about Children’s Math Activities Questionnaire 

• Questions about playing the game included: 

 “Could you please describe how you played the game with your child?” 

 “Do you think your child learned anything from playing the game?” 

 

• Questions regarding parent beliefs about math included: 

 “How important is it that your child does math at home?” 

 “How much do you enjoy math?” 

 “How often does your child do [specific activities] at home?”- a composite was created 

averaging the frequency scores of 22 different activities 

Results- Parents’ Beliefs 
 

• 91% (N=20) of the Chutes and Ladders parents and, interestingly, 33% (N=4) of 

Candy Land parents believed their children gained math skills from playing the 

game 

 

• 71% of parents (N=24) interviewed believed that it was very important for their child 

to do math at home; 82% (N=28) believed it was very important to help their child 

with math 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• After controlling for pretest scores, importance of doing math at home, the extent to 

which parents enjoyed math, and the frequency with which children engaged in 

other math activities at home marginally significantly predicted children’s posttest 

numeral identification scores 

Results- Math Skills 
 

• Children’s scores significantly increased from pretest to posttest for counting and numeral 

identification but growth did not differ across the three groups.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results- Game Play 
 

 

 

 

 

 

 

 

 

 

• Of those that were interviewed and played Candy Land, 2 parents (17%) reported using 

counting while playing the game 

• Of those that were interviewed and played Chutes and Ladders with the special counting 

procedure, only 50% (N=7) of parents reported using the counting procedure correctly, and 3 

parents (21%) specifically reported not using the counting procedure 

 

Conclusions 
 

 Despite parents reporting that, on average, their children played the games at home 

481 minutes during the study, there was no added benefit from playing Chutes and 

Ladders over Candy Land.  This may be partially due to at least one-third of parents 

reporting not following our training procedures when playing the game 

 

 Although this home-based intervention did not affect children’s  growth on early math 

skills as expected, playing numeric board games in school comparable to Chutes and 

Ladders improves math skills (Ramani & Siegler, 2008), which implies that an 

intervention like this can work  

 

 Parents' beliefs about math and the frequency of children’s home math engagement 

positively predicted growth in children’s math skills, highlighting the importance of 

considering parents’ beliefs when implementing home-based interventions 

 

 For future interventions, a more comprehensive training for parents that takes their 

beliefs into account may be necessary 

Table 1 

Frequency of Board Game Play during Intervention 

Mean(SE) Range 

Number of times children played game 18.44(7.20) 5 - 35 

Percentage of time played with an adult 86% 0% - 100% 

Number of minutes played 481.41(274.11) 130 - 1,617 

Table 3 

Relation between Parents’ Beliefs and Children’s Posttest Numeral Identification 

Scores 

β t p 

“How important is it that your child does math at 

home?” 

Importance of doing math at home .17 1.88 .070 

Pretest Numeral Identification Score .84 9.24 <.001 

“How much do you enjoy math?”  

Parent Math Enjoyment .18 2.01 .053 

Pretest Numeral Identification Score .82 8.94 <.001 

Frequency of Home Math Engagement 

Engagement Composite .16 1.77 .087 

Pretest Numeral Identification Score .83 9.20 <.001 
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Table 2 

Growth in Math Scores 

Pre-test 

Mean(SE) 

Post-test 

Mean(SE) 

Counting 

Chutes and Ladders Experimental (N=31) 8.71(1.55) 9.74(1.52) 

Chutes and Ladders Control (N=27) 10.74(1.66) 13.82(1.63) 

Candy Land (N=26) 9.54(1.69) 11.69(1.66) 

Growth F(1,81)=6.64, p=.012 

GrowthXGroup F(2,81)=0.55, p=.577 

Numeral Identification 

Chutes and Ladders Experimental (N=31) 4.65(0.64) 5.84(0.69) 

Chutes and Ladders Control (N=27) 3.67(0.69) 5.00(0.74) 

Candy Land (N=26) 5.23(0.70) 6.19(0.76) 

Growth F(1,81)=30.92, p<.001 

GrowthXGroup F(2,81)=0.26, p=.775 

Magnitude Comparison 

Chutes and Ladders Experimental (N=31) 9.48(0.53) 9.97(0.64) 

Chutes and Ladders Control (N=26) 10.92(0.58) 11.19(0.70) 

Candy Land (N=26) 10.54(0.58) 10.85(0.70) 

Growth F(1,80)=0.77, p=.384 

GrowthXGroup F(2,80)=0.03, p=.972 


