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Abstract 

This study aims to investigate the effects of a home connection program in promoting parental 

mathematical interaction, teacher-parent cooperative relationship, and 3-year-olds’ mathematical 

ability. Forty-two 3-year-olds and their parents, from two childcare centers, were sampled; 21 

children from one center served as the experimental group, and 21 children from the other center 

served as the comparison group. In order to investigate significant differences between the two groups, 

independent and paired t-tests were carried out after 26 sessions of the home connection program over 

9 weeks applied to the experimental group. As a result, the home connection program was shown to 

contribute to the enhancement of parents’ mathematical interaction, parent-teacher cooperative 

relationship, and 3-year-olds’ mathematical ability. This study can make an important contribution to 

further research on the development of more practical home connection programs for improving a 

developmentally appropriate home environment to aid children’s mathematics learning. 
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Introduction 

 

The goal of the “Mathematical Inquiry” domain of the national early childhood education 

standard in South Korea is to help children learn to inquire mathematically various 

problems in their daily lives. This standard emphasizes young children’s mathematical 

experiences in their daily lives rather than mathematical concepts as knowledge to be 

grasped through instruction; its goal is to develop children’s ability to actively solve 

everyday problems by constructing mathematical knowledge for themselves via inquiry and 

exploration (Ministry of Education & Ministry of Health and Welfare, 2019). However, 

Korean young children are exposed to a large amount of private tutoring; the most when 

compared with Japan, Taiwan, the U.S.A., and Finland (Kim et al., 2017). This is especially 

true for math: 17.3% of Korean 5-year-olds are exposed to private tutoring in math (Kim et 

al., 2016), and they started to experience private tutoring to get themselves ready for 

elementary school at 5.15 years of their age on an average (Yoon & Kim, 2017). In addition, 

86.2% of private tutoring for young children is being implemented at home through parents’ 

choice as purchasing commercial learning materials (Lee et al., 2019). This reality makes 

us doubt whether Korean national math standard co-works at their home, and so we must 

make efforts to improve the Korean home learning environment as more developmentally 

appropriate practices for young children’s math development. 

The age of three is a phase of initiative; an important time when children make plans, set 

goals, and try to achieve things for themselves (Erikson, 1950). During this phase, 

children’s cognitive abilities develop rapidly (Broberg et al., 1997). In this period, young 

children constantly express their curiosity about new things and cognitively develop by 

inquiring about and exploring their surroundings for themselves based on their curiosity 

(Bae & Kim, 2018). In addition, cognitive development during childhood significantly 

predicts children’s future school-age learning ability, academic achievement, problem-

solving abilities (Fagan et al., 2007; Rivera-Batiz, 1992), and achievement in mathematics 

(Pajares, 1996). 

The mathematical ability of young children is closely related to the important cognitive 

developments that take place during childhood (Lee & Park, 2010). Children’s 

mathematical ability is defined as an understanding of mathematics and the ability to 
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construct mathematical concepts through a variety of informal experiences in their daily life 

(Clements, 2001). Children who broaden their mathematical experiences in everyday life 

through conversations with their parents or teachers have been positively predicted to have 

more robust mathematical interactions with them, which in turn contributes to their 

cognitive development (Bae & Kim, 2018).  

Here, we can focus on parental daily interaction with their young children for the 

children’s mathematical development. Parents’ mathematical interaction is defined as 

natural, verbal and non-verbal interactions between parents and their children regarding 

mathematical concepts and mathematical problem-solving in everyday life (Kim, 2015). 

When parents naturally interact with their children about mathematics-related content and 

elicit mathematical experiences through play or games in everyday life, the children gain 

the opportunity to deal with a variety of mathematical concepts and process skills. During 

mathematical interactions between parents and children, children can handle a variety of 

the informal mathematical concepts they experience by connecting them to situations and 

events that occur in their daily lives (Moon & Lee, 2008). Therefore, parents who value the 

informal mathematical knowledge experienced by their children and sensitively respond to 

mathematical experiences occurring in their daily lives should actively carry out 

mathematical interactions (Kim, 2015). Young children’s mathematical activities at home 

proceed differently depending upon the physical and psychological environment 

constructed by their parents at home (Kim, 2002), and a greater variety of mathematical 

interactions between parents and their children has been shown to make a positive 

contribution to the improvement of children’s mathematical abilities (Lee & Park, 2010). 

Young children’s mathematical development can be strengthened through the 

cooperation between family and educare centers. The parent-teacher cooperative 

relationship refers to a partnership in which parents and teachers assist one another toward 

a common purpose (Ahn, 2004; Bryan, 2005; Chung, 2011). According to ecological 

system theory, the home environment and the educare center in which children spend most 

of the day are microsystems that directly impact children – therefore, enhancing the 

mesosystem that connects these two microsystems can have a positive influence on 

children’s development (Bronfenbrenner, 1979). The parent-teacher cooperative 

relationship, built as a partnership, becomes an important factor to provide good quality 
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educational experiences for children (Weiser, 1991). Parents’ involvement and learning 

based on the home-center connection has a positive effect on young children’s 

mathematical abilities (Kim & Ahn, 2008). Home connection education through home-

center connection carried out by teachers and parents as equal partners is important in that 

it predicts young children’s cognitive development and growth (Moon, 2017).  

Thus, we adapted a home connection model in which young children’s mathematical 

abilities can develop based on active parental mathematical interaction, which in turn can 

be enhanced through the family-center connection. Home connection activities are a series 

of processes in which parents and childcare centers share responsibility for children’s 

education making common efforts toward a higher quality of education in a consistent, 

cooperative relationship that is based on a partnership (Chung et al., 2011). This takes 

places through coherently linked educational activities that extend experiences in the 

childcare center to the home and thereby reintegrate the experiences in the center through 

the cooperative relationship between the home and the center. Through this cooperation, 

parents and teachers provide various experience opportunities for children by sharing 

information about the skills and methods of child education (Bae & Kim, 2017), inducing 

appropriate interactions for children’s development at home (Watson & Swim, 2008), and 

positively influencing the children’s cognitive development, including the development of 

mathematical concepts through coherent education (Bae & Kim, 2017; Bryan, 2005; Choi, 

2013; Galindo & Sheldon, 2012; Hughes & Macnaughton, 2001; Rentzou, 2011). Therefore, 

we can infer the importance of connecting young children’s learning to various 

mathematical contexts in daily life. 

According to previous research on home connection activities related to math and 

science, home connection activities can promote parents’ mathematical interactions with 

their children (Bae & Kim, 2019; Lee et al., 2019), make positive contributions to the 

improvement of parents’ scientific educational attitude, and promote scientific interactions 

between parents and their children (Chon & Lee, 2007; E. Lee, 2010). In addition, such 

experiences were found to positively predict children’s understanding of basic 

mathematical and scientific concepts, improvement of mathematical ability (Kim & Ahn, 

2008; Kim & Choi, 2006), mathematical process skills, and mathematical attitudes (Kim & 

Ahn, 2008; J. Lee, 2010). Given that home connection activities are much more likely to be 
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linked to the context of experiences in everyday life, they are expected to relate positively 

to the promotion of parents’ interactions and young children’s mathematical abilities. 

Most of the existing research on the home connection program examined early childhood 

mathematics dealing with specific activities, such as cooking (Kim & Choi, 2006), or were 

only concerned about improving young children’s mathematical abilities regardless of 

whether the children employed mathematical inquiry activities based on their daily 

experiences (Kim & Ahn, 2008). A few previous studies have targeted the parents of young 

children, and one Korean study showed that a parent education program had a positive 

effect on the enhancement of parents’ mathematical teaching efficacy (Hur, 2012). In short, 

it is difficult to find research that focuses primarily on the improvement of parents’ 

mathematical interactions with their children. In addition, these studies are substantially 

limited in terms of their methodology to identify their activities as belonging to a home 

connection program. For instance, some developed home connection programs that 

introduced to parents simple math activities to help their children acquire mathematical 

concepts (Kim & Ahn, 2008; Kim & Choi, 2006); others listed segmented activities 

between the childcare center and home because they were merely categorized under the 

same topic (Chon & Lee, 2007; Kim & Ahn, 2008). Therefore, the literature requires us to 

first link activities taking place first at the center with activities taking place in the 

children’s homes, and then link activities taking place at home to a third set of activities 

taking place afterward, again in the childcare center, which integrate both sets of activities. 

Such organization of activities can motivate parents to engage in their own mathematical 

interactions and help their children improve their mathematical abilities.  

In short, a home connection program for the promotion of mathematical interactions of 

three-year-olds’ parents can be expected to contribute to improvements in parents’ 

mathematical interactions with their children, parent-teacher cooperative relationship, and 

children’s mathematical abilities. The present study aims to examine the soundness of these 

expectations. Its research questions are as follows:  

1. Does a home connection program significantly promote parents’ mathematical 

interactions?  

2. Does a home connection program significantly improve the parent-teacher 

cooperative relationship? 
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3. Does a home connection program significantly enhance young children’s 

mathematical abilities? 

 

 

Methods 

 

Research Participants 

 

This study selected a total of 42 3-year-olds and one of their parents in B and D childcare 

centers in G-gu, S city, South Korea, as the research participants. The two childcare centers 

were located in the same administrative district (G-gu), and the parents’ socio-economic 

backgrounds, community cultures, and the goals and contents of the main childcare 

programs were similar between the two. Twenty-one 3-year-olds and their parent from each 

of B and D childcare centers were selected as the experimental and comparison groups, 

respectively. Although we utilized purposive sampling, there were no differences in the 

ages and sex between the two groups. We selected three-year-olds as the participants 

because at this age, children build a foundation for their future mathematical abilities and 

improve their mathematical knowledge and conceptual understanding (Lee, 1999). It is also 

the time when the gaps between children’s mathematical abilities begin to develop (Hong, 

2009). This age can be seen as an important time in which early childhood has begun but 

private education has not yet begun; according to a study on the actual state of private 

education for children in South Korea, children receive their first private tutoring (Korean, 

English, Mathematics, etc.) at the age of about 46.9 months (Kim et al., 2016). Therefore, 

as three-year-olds have little experience of private education and are thus expected to 

receive little effect from it, we targeted this age group to examine the effects of parents’ 

mathematical interactions with their children. The actual degree of exposure to private 

education of mathematics was 14.29% and 9.52% for the experimental and comparison 

groups, respectively, and overall, one out of 10 children had some experience of private 

mathematics tutoring. Before conducting the research examination, the researchers 

composed an explanatory note and a consent form and distributed them to the children’s 

parents. The study was then conducted only with the children whose parents returned the 
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completed consent form. The researchers laid out the research purpose, procedures for the 

protection of personal information during the program participation process, methods for 

processing the collected data, and an outline of program procedures in the parent 

orientation session.  

 

Research Instruments 

 

Parents’ Mathematical Interactions 

This study used the scale of parents’ mathematical interactions developed by Kim (2015). 

This scale includes four sub-factors and is constructed with a total of 24 question items: 10 

for “interacting with numbers and arithmetic, measurements, and regularity”, six for 

“interacting with space and figures”, five for “interacting through storybooks”, and three 

for “interacting by collecting data and showing results”. Each item was measured with a 4-

point Likert scale, in which answers ranged from “Never” (1) to “Very often” (4). The total 

scores range from 24 to 96, and higher scores indicate that parents’ mathematical 

interactions are more active. The reliability coefficients (Cronbach’s α) were .90 for 

“interacting with numbers and arithmetic, measurement, and regularity”, .88 for 

“interacting with space and figures”, .86 for “interacting through storybooks”, and .86 for 

“interacting by collecting data and showing results”, and the overall reliability coefficient 

was .95. 

 

Parent-Teacher Cooperative Relationship  

In order to measure the parent-teacher cooperative relationship, this study used the 

caregiver-parent partnership scale (for parents) developed by Owen, Ware, and Barfood 

(2000). The scale contains three sub-factors and is constructed with six items for “mutual 

relations”, five for “information sharing”, and three for “information seeking”, totalling 14 

items. The present study used a 5-point Likert scale; the responses to each item were from 

“Never” (1) to “Often” (5). The total scores range from 14 to 70, and higher scores mean 

that the parent-teacher cooperative relationship is more active. The Cronbach’s α 

(reliability coefficients) were .78 for “mutual relations”, .84 for “information sharing”, 

and .78 for “information seeking”, and the overall Cronbach’s α was .74.  
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Young Children’s Mathematical Ability 

In order to measure young children’s mathematical ability, the current study employed 

Choi and Hwang’s (2007) pictorial math ability test instrument for children. The sub-

factors are “algebra”, “arithmetic”, “geometry”, and “measurement”, and the total number 

of items is 60. The test method is to award 1 point if the young child gives the correct 

answer according to the instruction and award 0 points otherwise. Examples of items are 

“Judy has two candies, and her mom gives one more candy to her, how many candies does 

Judy have now?” for “algebra”, and “What blocks do you need to make this shape?” for 

“geometry”. The highest score possible is 60. The higher the score, the higher the 

mathematical ability the child has. At the time of the development of the instrument, the 

reliability coefficients (Cronbach’s α) were .81 for “algebra”, .85 for “numbers and 

arithmetic”, .75 for “geometry”, and .82 for “measurement”, and the overall Cronbach’s α 

was .94. In this study, the Cronbach’s alphas of “algebra”, “numbers and arithmetic”, 

“geometry”, and “measurement” were .68, .66, .65, and .66, respectively, and the overall 

Cronbach’s α was .75.  

 

Research Procedure 

 

Pre-test  

This study conducted a pre-test on the three-year-olds and parents in the experimental 

and comparison groups. The mathematical ability test for the young children was conducted 

by a trained research examiner as a one-on-one test with the children in an independent 

space of the childcare centers between June 25 and July 2, 2018. The total scores were 

calculated according to scoring standards. To measure parents’ mathematical interactions 

and the parent-teacher cooperative relationship, a questionnaire was sent to each home 

between June 25 and June 30 that was completed by parents and then returned to the 

childcare centers.  

 

Research Examiner and Teacher Training 

To ensure consistent testing, we trained our examiners prior to testing the young 
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children’s mathematical abilities. This training included background theory, the purpose 

and contents of the test, the test’s method, recording method, test time, and advice (e.g., 

advising the examiner to conduct the test in a setting comfortable for the young children). 

The test was conducted as a one-on-one test between the examiner and each child in an 

independent space. The researchers are Ph.D. students who majored in child studies and 

have an average of 13 years of childcare field experience. Before the program began, one of 

the researchers educated the two homeroom teachers of the three-year-olds in the childcare 

centers where the home connection program would be conducted on the purpose, session 

structure, content components, activity contents, and activity methods of each session. In 

addition, prior to each week’s session, this researcher also explained the goals, activity 

methods, and activity tasks of each topic to the teachers. The two teachers who conducted 

the home connection program had similar backgrounds, with postgraduate education and 

less than three years of work experience. 

 

Program Implementation 

The home connection program for the promotion of parents’ mathematical interactions 

was implemented in the experimental group from July 4 to September 5, 2018, after the 

completion of the pre-test. After the first session, during free-choice activity time in the 

childcare centers, the children were sent home and freely conducted the activity of the 

second session with their parents on the weekend. The third session then integrated the 

activities, again using the free-choice activity time at the centers.  

The activities of this program were designed to be conducted at home every weekend, 

and activities carried out at home were brought back to the centers and conducted again to 

integrate the prior two activities. In reality, it was difficult to smoothly proceed with home 

connection activities every week because this required parents’ active cooperation. After 

activities with the children, teachers helped the children to facilitate their own activities 

with parents by explaining which activities the children were to conduct with their parents 

at home. Teachers tried to increase parents’ participation in home connection activities by 

explaining these activities to the parents in detail, one-on-one, during parents’ visits to the 

centers, and consistently provided guidance through a parent-teacher communication 
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notebook. As shown in <Figure 1> and <Figure 2>, a total of 26 sessions were held at the 

rate of three sessions per week. The first session provided an orientation to the program for 

the parents and teachers, and the final session was an exhibition with families. This study 

proceeded with each topic in the following steps: childcare center activities ➠ home 

connection activities ➠ home-center integrated activities. The mathematical activities in 

the childcare centers were connected to the home to facilitate parents’ mathematical 

interactions, and the deepening and broadening of activities through cooperation between 

parents and teachers was reinforced through integrated activities in the centers. To guide 

parental mathematical interaction, childcare centers provided parents with detailed 

guidelines including the purpose and procedures of the activities, and math pouch 

containing worksheets and materials which can be dealt with easily by parents. For example, 

according to Figure 2, children found shapes in the classroom after reading a book <Shapes 

coming out the world> together in the phase of “childcare center activites”; at the second 

phase of “home connection activites”, they interacted with their parents to go through 

reading books, finding shapes at home, and reconstructing new shape with basic shape in 

their worksheet (picture books and worksheet were contained in the math pouch); finally at 

the third phase of “home-center integrated activities”, they shared their home activities with 

each other and re-reconstruct new shape with peers, based on their experience which had 

occurred at home before. The contents of each session were as follows: interacting through 

storybooks in the 2nd through 7th sessions, interacting with numbers and arithmetic, 

measurement, and regularity in the 8th through 13th sessions, interacting by collecting data 

and showing results in the 14th through 19th sessions, and interacting with space and figures 

in the 20th through 25th sessions, each of which was held for two weeks.  

Meanwhile, the comparative group children experienced their usual math activities under 

the Korean national curriculum, without this home-connection program, during this period. 

These usual math activities generally mean that teacher-guided free choice or group 

activities focusing on children’s math development under the class’s monthly theme.  
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Figure 1. Home connection sessions 
 



Jinhui Bae & Jihyun Kim 

124 

 

Figure 2. Home connection program: interacting through storybooks 2nd set (5th–7th Sessions). 
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Post-test 

The post-test, conducted in the same manner as the pre-test, occurred between September 

6 and September 10, 2018.  

 

Data Analyses 

The present study conducted its analyses using SPSS for WINDOWS 23.0. First, we 

carried out the descriptive statistics of the data to examine the socio-demographic 

characteristics of the research participants and calculated Cronbach’s α to measure the 

reliability of the study’s instruments. Second, we conducted t-tests for independent samples 

in order to test their pre-homogeneity and analyze the post differences between the 

experimental group and the comparison group. Third, we conducted paired-sample t-tests in 

order to examine whether there were any substantively significant changes in the 

experimental group after the implementation of the program, as compared to the 

comparison group. 

 

 

Results 

 

The results of analyzing whether the home connection program affected the promotion of 

parent-child mathematical interactions, the parent-teacher cooperative relationship, and 

children’s mathematical abilities are as follows:  

 

Effect on Parents’ Mathematical Interactions 

We conducted independent-sample t-tests to verify the homogeneity of the groups before 

examining the effect of the home connection program on parents’ mathematical interactions 

(PMI). There was no statistically significant difference in the scores of PMI between the 

two groups before the program was conducted. Therefore, the pre-homogeneity between 

the two groups was verified.  

On comparing the scores of PMI between the experimental and comparison groups after 

the program was conducted (see Figure 1), it was found that the scores were higher for the 

experimental group (M = 72.29, SD = 8.46) than for the comparison group (M = 61.33, SD 
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= 11.10), and the between-group difference was statistically significant (t = 3.60, p < .01). 

Looking at the sub-areas, we found statistically significant differences between the two 

groups in the post-program scores of the four sub-areas: interacting with numbers and 

arithmetic, measurement, and regularity (t = 2.97, p < .01), interacting with space and 

figures (t = 2.55, p < .05), interacting through storybooks (t = 2.13, p < .05), and interacting 

by collecting data and showing results (t = 4.33, p < .001). These results show that the 

home connection program had a significant effect on the promotion of PMI.  

In order to identify whether there was a significant increase in the post-program scores of 

PMI within the experimental group, we conducted paired-sample t-tests (see Figure 3). In 

the experimental group, the scores of PMI were significantly higher (t = -11.081, p < .001) 

after the program (M = 72.29, SD = 8.46) than before the program (M = 53.24, SD = 10.52). 

Further, significant differences were also found in the four sub-areas of PMI: interacting 

about number and arithmetic, measurement, and regularity (t = -10.30, p < .001), 

interacting about space and figures (t = -6.89, p < .001), interacting through storybooks (t = 

-7.20, p < .001), and interacting about collecting data and showing results (t = -8.19, p 

< .001). However, in the comparison group, no significant difference in the scores were 

found before and after the program. Therefore, the experimental group experienced a 

statistically significant increase in the scores of PMI, but the comparison group did not.  

 

 

Figure 3. Parents' mathematical interactions in the experimental and comparison groups. 
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Effects on Parent-Teacher Cooperative Relationship  

Prior to examining the effects of the home connection program on the parent-teacher 

cooperative relationship (PTCR), we performed independent-samples t-tests in order to 

identify the homogeneity of the two groups. The two groups did not show any statistically 

significant difference in the pre-scores of PTCR before the program. Accordingly, the two 

groups were analyzed as homogeneous. 

The results of comparing the scores of PTCR between the experimental and comparison 

groups after the program (see Figure 2) revealed that the former’s scores (M = 55.71, SD = 

3.64) were higher than the latter’s (M = 48.42, SD = 5.47), and the difference was 

statistically significant (t = 5.28, p < .001). In terms of the post-program scores in the sub-

areas, the two groups showed statistically significant differences in mutual relation (t = 2.22, 

p < .05), information sharing (t = 5.64, p < .001), and information seeking (t = 3.55, p 

< .01). These results show that the home connection program exerted a statistically 

significant and positive effect on the PTCR. 

 

 

Figure 4. Parent-teacher cooperative relationship in the experimental and comparison groups. 

 

With a view to investigating the effect of the program on PTCR within the experimental 

group, we carried out paired-sample t-tests to identify whether the program caused a 

substantive increase in PTCR scores (see Figure 4). It was found that in the experimental 

group, the scores of PTCR were higher after the program (M = 55.71, SD = 3.64) than 

before the program (M = 47.43, SD = 7.37). This difference achieved statistical 
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significance (t = -5.72, p < .001). Such statistically significant differences between the pre- 

and post-program scores were also found in all three sub-areas of the PTCR: mutual 

relation (t = -4.26, p < .01), information sharing (t = -4.09, p < .01), and information 

seeking (t = -5.72, p < .001). In contrast, the PTCR did not show a statistically significant 

increase even after the program in the comparison group. Therefore, we identified a 

positive effect of the home connection program on the PTCR. 

 

Effect on Three-Year-Olds’ Mathematical Ability 

In order to examine the influence of the home connection program on three-year-olds’ 

mathematical ability (3MA), we first conducted independent-sample t-tests to check the 

homogeneity between the two groups. There was no statistically significant difference in 

the 3MA scores between the two groups. This supports the pre-homogeneity of the groups. 

After the program, we compared the scores of 3MA between the experimental and 

comparison groups (see Figure 3). First, the former’s scores (M = 19.47, SD = 6.37) were 

greater than the latter’s (M = 14.67, SD = 4.19) and the difference was statistically 

significant (t = 2.89, p < .01). Next, the results of the four sub-areas revealed that the two 

groups showed statistically significant differences in the post-program scores of numbers 

and arithmetic (t = .62, p < .05), geometry (t = .11, p < .05) and measurement (t = .27, p 

< .05), but not algebra. Overall, this indicates that the home connection program had a 

positive influence on the children’s mathematical abilities.  

In order to examine the effects of the home connection program on 3MA within the 

experiment, we identified whether there was a significant increase in the post-program 

scores compared to the pre-scores by conducting paired t-tests (see Figure 5). In the 

experimental group, the scores for 3MA were higher after the program (M = 19.47, SD = 

6.37) than before the program (M = 13.90, SD = 4.56). The difference was found to be of 

statistical significance (t = -6.22, p < .001). Moreover, such statistically significant 

differences were also shown in all the four sub-areas of 3MA: algebra (t = -5.45, p < .001), 

numbers and arithmetic (t = -3.25, p < .01), geometry (t = -2.53, p < .05), and measurement 

(t = -3.77, p < .01). Notably, even in the sub-area of algebra, in which the between-group 

difference in the post-program scores was statistically nonsignificant, a statistically 

significant increase was found in the post-program scores, compared to the pre-scores. In 
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contrast, in the comparison group, children’s mathematical abilities did not show a 

statistically significant increase. Therefore, the positive effects of the home connection 

program on 3MA were identified, as the scores increased more in the experimental group 

than in the comparison group.  

 

 

Figure 5. Young children's mathematical ability in the experimental and comparison groups. 

 

 

Discussion 

 

The effects of applying the program are as follows. First, the home connection program 

was found to exert a positive effect on the promotion of parents’ mathematical interactions. 

In our research, the childcare centers first proceeded with mathematical activities that could 

be experienced in daily life and then these activities were connected to home activities. 

Through this arrangement, the childcare centers presented mathematical experiences that 

parents could share with their children and guided the parents regarding how they might 

conduct mathematical interactions, thus helping the children broaden their mathematical 

experiences. This is consistent with prior studies, that have shown that home connection 

programs have a positive influence on the frequency and depth of child-parent interactions 

(Lee et al., 2010) and, in the same context as previous findings, shows that childcare center-

home connection activities promote parents’ scientific interactions with their children (E. 

Lee, 2010). When teachers plan parents’ involvement in their class activities, parents can 
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have more interactions with their children at home, feel positive about their ability to help 

their children, and improve the learning attitude and performance of their children (Epstein 

& Dauber, 1991). Through a home connection program, parents can respond properly to 

their children’s developmental needs and provide support through various activities with 

them by knowing what kinds of experiences and learning their children face in childcare 

centers (Kim & Ahn, 2008). As a result, these programs promote parents’ mathematical 

interactions with their children. 

Second, the home connection program improved the parent-teacher cooperative 

relationship. This happened because, unlike in the existing home connection programs in 

which activities were sent from childcare centers to home and completed at home, here, 

home connection activities were returned to the childcare centers and completed there, thus 

enhancing parent-teacher communication and the parent-teacher cooperative relationship in 

general. During the home connection activities, the teachers shared information about 

mathematical activities in the childcare centers (e.g. technical and educational methods, 

children’s reactions, learning situations) with the parents, and the latter shared the contents 

of mathematical activities at home (e.g. children’s responses, parents’ discoveries and 

difficulties, etc.). Accordingly, teachers and parents could communicate and cooperate with 

each other, regarding methods to help the children understand mathematical concepts. In 

addition, we could actually identify how, in the process of deepening and expanding the 

children’s mathematical activities, the degree of the children’s participation in the activities 

varied depending upon the level of the parent-teacher cooperative relationship. Home and 

childcare centers are the most important environmental systems that determine young 

children’s growth and development, and therefore should build complementary and 

cooperative relationships (Lee & Moon, 2008). Parents who receive support from childcare 

centers through a home connection program can learn educational skills and methods 

(Swap, 1993) and help their children by showing greater interest in their education through 

cooperation with teachers. This can influence the educational achievement and positive 

behavior of  children who spend whole days in childcare centers (Son, 2008). Teachers can 

also seek understanding and receive educational support from parents and perceive parents’ 

interests in educating their children (Swap, 1993). Thus, activities related to information 

sharing and communication through home connection programs can improve the quality of 
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communication between teachers and parents (Jeynes, 2011) and enhance the parent-

teacher cooperative relationship.  

Third, the home connection program was found to positively influence the improvement 

of the three-year-olds’ mathematical abilities. This happened because the young children 

were able to actively understand mathematical concepts through a variety of informal 

experiences in daily life. When the children’s initial experiences in the childcare centers 

were connected to home, their parents’ mathematical interactions help them naturally 

obtain mathematical concepts by problem-solving at their own pace in a comfortable 

environment. In addition, during the program, parents collaboratively supported the 

program by being interested in their children’s lives in the childcare centers, 

communicating with the teachers, and actively participating. The results support the idea 

that when young children obtain insights into how to understand and use mathematical 

relations in their daily lives, their mathematical abilities improve (Clements, 2004). The 

findings of this study are consistent with the results of prior studies that show parents’ 

involvement and home connection learning have a positive effect on young children’s 

mathematical and problem-solving abilities (Han, 2003; Kim & Ahn, 2008; Kim & Choi, 

2006) and that coherent education by home-childcare center cooperation improves young 

children’s mathematical and cognitive abilities (Bae & Kim, 2017; Bryan, 2005; Choi, 

2013; Galindo & Sheldon, 2012; Hughes & Macnaughton, 2001; Rentzou, 2011). Daily 

experiences of mathematics recurring through home connection activities exert a positive 

influence on young children’s measurement ability, mathematical process and attitude (Lee, 

2010), and mathematical ability and achievement level (Hill & Craft, 2003). In these 

processes, parents’ positive interactions regarding mathematical experiences affect their 

children’s cognitive development (Bae & Kim, 2017).  

In conclusion, the home connection program increased mathematical interactions 

between three-year-olds and their parents, improved the parent-teacher cooperative 

relationship, and improved and developed the young children’s mathematical abilities. The 

implications of this study are as follows. First, this study tried to apply the home connection 

method to enhance parental mathematical interactions of 3-year-olds. Parents can learn how 

to interact mathematically with their children by connecting their daily home-based 

interaction with childcare center’s activities. Thereby, children can get integrated support 
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from their parents and teachers to improve their mathematical abilities and strongly root 

them in their daily lives. Second, this study is practical in that it presents various activities 

and specific activity methods to promote parent-child mathematical interactions. Teachers 

will, therefore, be able to present interesting activities to parents, and parents can easily 

connect the activities in childcare centers to home activities with their children. This study 

implies the importance of the parents’ role at home through home connection activities and 

the need to connect the activities in childcare centers to home activities. Third, this study 

provides meaningful suggestions to the Korean society specially, focusing on young 

children’s over-exposed private math tutoring for their future academic success at 

elementary school. We overcome this developmentally inappropriate home environment 

through the home-center connection to guide parental daily interaction with their children at 

home.   

This study has three major limitations. First, we utilized purposive sampling to assign 

experimental and comparative groups; so, we have to interpret our research results with 

respect to this limitation. Second, this study collected data not by directly observing parent-

child mathematical interactions but rather from parental reports about these interactions. 

We suggest conducting future studies to analyse the results of observing the process by 

which parent-child, child-child, and child-teacher interactions change. Third, this study 

used only a quantitative method to measure positive enhancement of the variables. Future 

qualitative studies are needed to determine which processes in the home connection 

program promote mathematical interactions between parents and their children and what 

parts of the parent-teacher cooperative relationship are influential. 

Despite these limitations, the home connection program investigated in this study is 

expected to induce follow-up studies on the positive effects of daily-life-centerd home 

connection programs on relevant variables such as parents’ mathematical attitudes, 

mathematics learning perspectives, and the efficacy of mathematics guidance, and provide 

basic data for the development of future home connection programs relating to young 

children’s mathematics. In addition, the program promoting parents’ mathematical 

interactions is expected to contribute to activating interests in and studies on the qualitative 

aspects of the home environment that facilitate young children’s cognitive development. 
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