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Abstract 

Parental beliefs and interaction styles play a critical role in predicting children’s early math 

development. This study examined how parents’ expectancy-value beliefs and conversational 

behaviors during a brief parent–child math conversation predicted children’s learning 

improvements in fraction understanding. A total of 105 parent–child dyads (child age: M = 5.83 

years, SD = 0.69) participated in a structured online task that included a pretest, a fraction 

conversation using a provided prompt, a posttest, and a parent belief survey. Parent–child 

conversations were transcribed and coded for feedback types, question formats, and turn-taking 

balance (i.e., the relative distribution of speaking turns between parent and child, coded as 

balanced if both contributed roughly equally, and unbalanced if one speaker dominated). 

Regression analyses showed that parents’ expectancy beliefs—their confidence in their child’s 

math ability—significantly predicted children’s learning improvement, even after controlling for 

pretest performance. In contrast, value beliefs—how important parents felt math was for their 

child—did not predict learning outcomes, though they were associated with a higher proportion 

of open-ended questions. None of the four feedback types (encouraging, confirmatory, 

corrective, elaborated) significantly predicted learning when considered simultaneously. These 

findings highlight the importance of separating expectancy and value beliefs and suggest that 

parental confidence in a child’s abilities may relate to math outcomes more directly than value 

beliefs or specific interaction styles. Implications for future research on home learning 

environments and parent-led instruction are discussed. 

Keywords: parental expectations, expectancy-value theory, parent–child interaction, early 

math learning, feedback, fraction understanding 
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Parent-Child Math Talk: How Expectations and Conversational Patterns Predict Fraction 

Learning 

Parent-child interaction is a key factor in children’s cognitive development, especially in 

early math learning. Through meaningful conversations, parents help children build a foundation 

of math concepts, and this interaction in early childhood  is a critical predictor of future math 

outcomes (Elliott et al., 2017; Gibson et al., 2020; Carrazza & Levine, 2025). However, the 

quantity and quality of these interactions varies across families, influenced by multidimensional 

factors including  math expectations, math-related beliefs, and the specific contents of 

mathematical talk (Silver et al., 2024). Parental expectations and values have been demonstrated 

to influence both children’s motivation and the learning environment parents create (Simpkins et 

al., 2012; Wilder, 2014). While existing research has separately established the roles of parental 

expectations and conversational patterns in children’s math development, few studies have 

examined how these two factors intersect. Prior research has shown that parental expectations are 

robust predictors of children’s academic beliefs and outcomes (Parsons et al., 1982; Simpkins et 

al., 2012), and that the quality of parent–child math conversations, including question types, 

feedback, and turn-taking, plays a critical role in shaping early math learning (Duong et al., 

2021; Carver et al., 2022; Fenyi & Nyarkoh, 2022). However, these two lines of research have 

typically been studied separately. As a result, less is known about how parental beliefs and real-

time conversational behaviors interact—and how this interaction relates to children’s measurable 

learning improvements during specific math tasks. The current study addresses that gap by 

investigating the ways that parental beliefs and real-time interaction styles jointly relate to 

measurable learning improvements—specifically in fraction knowledge among early primary 

school children. 
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Early childhood and the transition into primary school represent a critical developmental 

period for acquiring foundational mathematical knowledge. Children around this age (5 to 7 

years old) are not only rapidly expanding their numerical understanding but also developing the 

cognitive and social capacities to engage meaningfully with more abstract math concepts.  

Fractions are a cornerstone of mathematical development because they challenge students 

to extend their understanding of numbers beyond whole-number rules. Rather than a discrete 

shift, Siegler, Thompson, and Schneider (2011) propose a continuous developmental framework 

in which children progressively refine their grasp of numerical magnitudes, including those of 

fractions. Supporting this view, intervention studies such as Gabriel et al. (2013) demonstrate 

that targeted training with number lines can enhance fraction magnitude understanding in upper 

elementary students. Research consistently shows that fraction magnitude understanding predicts 

overall mathematics achievement beyond procedural skill alone and even after controlling for 

factors like IQ and working memory (Siegler et al., 2012; Bailey et al., 2012). This makes 

fractions uniquely predictive of later success in algebra and broader mathematical thinking. 

Moreover, without a solid conceptual foundation in fractions, students often fall into persistent 

errors, such as misapplying whole-number logic or misjudging relative sizes (Gabriel et al., 

2013; Perry, 2023). Effective instruction in fractions—particularly through emphasizing number 

lines and magnitude representations—can therefore lay the groundwork for advanced learning 

and help close gaps that might otherwise widen through middle and high school (Liu, 2017; 

Siegler et al., 2012). Thus, studying fractions is not merely a curriculum checkpoint, but a critical 

developmental milestone in mathematical cognition. 

Extensive research highlights the importance of parent-child interactions in supporting 

early math learning, especially through meaningful conversations and responsive engagement. 
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For instance, multiple studies have established that both the quantity and quality of number-

related talk positively predict children’s growth in math knowledge (Gunderson & Levine, 2011; 

Levine et al., 2010). Building on this, Gibson et al. (2020) provided causal evidence that 

numeracy-rich parent talk during early childhood directly enhances children’s number skills, 

highlighting the power of informal, home-based learning.  

Synthesizing all related findings, Silver et al. (2024) conducted a meta-analysis, 

confirming that despite heterogeneous measurement methods, math talk reliably captures math-

related home interactions. Their results further reinforced the statistically significant association 

between parent math talk and children’s achievement, particularly in naturalistic or longer-

duration contexts. Notably, parental practices in math talk vary significantly, and these 

individual differences are closely tied to children’s mathematical development (Elliott et al., 

2017). Among the various factors contributing to variability in children’s early math experiences, 

two key factors relevant to the current project have been identified: (1) parental expectations and 

beliefs about their child’s mathematical ability and the importance of math, and (2) their 

conversation patterns (interactional style) when engaging in math-related conversations. These 

two factors were chosen because they represent complementary dimensions of influence: the first 

captures internal parental beliefs that shape motivation and support, while the second reflects 

how those beliefs may be enacted during real-time interactions with the child. Together, they 

allow for a more comprehensive understanding of both what parents believe and how they 

behave in learning moments. 

Parental Expectations and Value - EVT  

 Parental expectations—defined as parents’ beliefs about their child’s current competence 

and future academic potential—play a critical role in shaping children’s motivation, confidence, 
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and engagement with mathematics. Rooted in the Expectancy-Value Theory (EVT) framework 

(Eccles & Wigfield, 2020), expectations influence children both directly and indirectly by 

shaping the home learning environment and parent–child interactions. EVT proposes that 

parents’ beliefs about their child’s likelihood of success, along with the subjective value they 

place on a domain like mathematics, drive the kinds of support and opportunities they provide 

(Eccles et al., 1983; Wigfield & Eccles, 1992). These expectations may influence how much 

parents invest in math-related dialogue, how they frame math challenges, and the emotional tone 

they use when discussing mathematics.  

Empirical evidence supports the pivotal role of expectations across diverse family 

contexts. Parsons et al. (1982), in a seminal study tracking children from late elementary school 

through high school, found that mothers’ expectations for their children’s math ability 

significantly predicted children’s own self-concepts and future aspirations in math, even more 

strongly than prior academic performance. Notably, this effect was especially pronounced among 

girls, suggesting that parental expectations can both shape and differentiate motivational beliefs 

across genders. Extending to younger age groups, Simpkins et al. (2012) conducted a 

longitudinal study spanning middle childhood (Grades 1–6) and demonstrated that maternal 

expectations were strong predictors of children’s evolving value beliefs about math and their 

academic behaviors over time. This underscores that expectations are not mere reflections of 

existing abilities, but dynamic forces that actively shape children’s motivational orientations 

during key developmental stages. Focusing specifically on early developmental transitions, 

Loughlin-Presnal and Bierman (2017) focused on a low-income cohort from first to fifth grade 

and employed cross-lagged longitudinal models to examine bi-directional associations between 

parent academic expectations and child academic performance. Their findings revealed that 
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expectations and achievement influence each other, particularly in early grades. Importantly, the 

study identified a developmental shift in the mechanisms through which expectations exert 

influence: during the early elementary years (Grades 1–3), parent expectations predicted 

children’s learning behaviors (e.g., persistence, attention), which in turn promoted achievement. 

By the later years (Grades 2–5), the influence was channeled through children’s self-perceived 

academic competence. These results suggest that while parent expectations remain influential 

across childhood, the way they shape learning adapts to the child’s developmental stage—first 

externally through behavior, and later internally through self-concept. 

Furthermore, meta-analytic evidence from Fan and Chen (2001) revealed that among 

various forms of parental involvement, expectations had the strongest correlation with academic 

achievement, more than direct instructional help or school-based volunteering. Other research 

has shown that not only the level but also the accuracy of expectations matters. Miller, Manhal, 

and Mee (1991) found that parents who had more accurate assessments of their child’s abilities 

tended to have children who performed better, suggesting that attuned expectations may help 

align support with the child’s needs. Even implicit beliefs about ability—such as a fixed 

mindset—can influence parenting behavior in ways that are not always consciously expressed. 

For example, Gunderson et al. (2012) noted that parents with a fixed mindset about math ability 

tended to use more controlling or evaluative language, which may, in turn, undermine a child’s 

confidence or willingness to persist—a potential implication of their findings. 

Conversation Patterns in  Math Talk 

Beyond holding expectations, the ways in which parents verbally interact with their 

children—through questioning, feedback, or balancing of turns—have also been identified as key 

mechanisms that support children’s math learning. A growing body of research has examined 
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parental questioning style, highlighting that not all questions are equally beneficial. For example, 

Duong et al. (2021) distinguish between low cognitive demand (CD) questions (e.g. labeling or 

identifying) and high-CD questions (e.g. explaining or predicting), showing that the frequency of 

high-CD questions is significantly associated with preschoolers' spatial, math, and language 

abilities, even after controlling for child age and socioeconomic status. These high-CD questions 

appear to support mathematical thinking by encouraging cognitive abstraction and verbal 

reasoning, especially when embedded within rich conversations. Similarly, Spruijt et al. (2020) 

found that training parents to use more open-ended and explanatory questions significantly 

enhanced their children’s reasoning skills, suggesting that adaptive verbal scaffolding in home 

settings can be modified and improved to support early learning. 

In addition to questioning, feedback types play a distinct role in shaping children’s math 

outcomes. Carver et al. (2022) found that affirmative and elaborative feedback—such as praise 

or building on a child’s idea—was positively associated with children's math growth, while 

corrective feedback was negatively linked to performance, even after controlling for talk quantity 

and child age. Van der Kleij et al.’s (2015) meta-analysis also showed that elaborated feedback 

(e.g. providing explanations or correct answers) had stronger effects than simple correctness-

based responses, especially for conceptual understanding.  

The last central pattern is turn-taking, which reflects the degree of balance and reciprocity 

in a dyad’s interaction. Balanced turn-taking, where both parent and child share control of the 

conversation, has been linked to greater engagement and cognitive improvements. In many 

classroom and home learning contexts, adults tend to take the lead in structuring conversations, 

with children positioned primarily as responders. While such adult-led interactions can provide 

clarity and structure, they may also limit opportunities for children to engage in generative 
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thinking, ask questions, or take ownership of the learning process. In contrast, interactions that 

allow children to contribute ideas, clarify their thinking, or initiate exchanges have been 

associated with more dynamic and reciprocal learning environments (Feyzi & Nyarkoh, 2022). 

Rather than suggesting that more child input is always better, the literature emphasizes the value 

of mutual engagement, where both adult guidance and child contributions are balanced to 

support deeper learning. 

Current Study 

This study examines how parental expectations and conversation patterns during a 

structured math dialogue relate to children’s improvements in understanding fractions, a 

foundational yet often challenging concept introduced in early primary school. The study focuses 

on children aged 5.5 to 7.5 years and uses a three-part design: a pre-test, a parent–child math 

conversation task, and a posttest, followed by a parent expectations survey aligned with 

Expectancy-Value Theory (Eccles & Wigfield, 2020). Specifically, this study investigates: 

1. To what extent do parental expectations predict children’s math knowledge 

improvements after a parent-child conversation? 

2. Are conversation features (e.g., turn-taking, question type, feedback style) associated 

with improvements in fraction understanding? 

3. Do specific conversation features (e.g., feedback style, question format, or turn-taking 

balance) moderate the relationship between parental expectations and children’s math 

learning outcomes? 

We hypothesize that (1) higher parental expectations will be associated with greater math 

improvements, (2) elaborative, encouraging, and balanced conversational styles will predict 
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stronger posttest performance, and (3) the quality of interaction may serve as a pathway through 

which expectations influence outcomes. 

Method 

Participants 

Participants were 105 parent–child dyads recruited through the Children Helping 

Science/Lookit online platform (CHS, hosted at childrenhelpingscience.com; Scott & Schulz, 

2017). Children ranged in age from 5.5 to 7.5 years (M = 5.83, SD = 0.69), a developmental 

window in which children begin forming informal fraction concepts (Viegut et al., 2023) but 

typically have not received formal instruction on fractions in U.S. public schools. This window 

allows researchers to capture the early, parent-guided foundations of fraction understanding 

before formal teaching begins. The sample included 47 girls, 55 boys, and 1 child whose gender 

was not specified. Most children were in kindergarten or first grade: 35 were age five (likely 

kindergarten), 51 were age six (likely first grade), and 17 were age seven (likely early second 

grade). Grade level was not directly used in analyses, but age in years was modeled continuously 

to account for developmental variance. Parental demographic information was collected for 

exploratory purposes but was not used in the main analyses. Of note, however, the sample was 

primarily composed of highly educated, middle- to upper-income families, with the majority of 

parents holding at least a bachelor’s degree. This overrepresentation may limit the 

generalizability of the results to more diverse socioeconomic backgrounds. Descriptive statistics 

for all key study variables are reported in the Results section. 

Procedures 

 Children and their parents participated in the experiment online and asynchronously, 

without a researcher present. This study is embedded within a larger project where parent-child 
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pairs are randomly assigned to one of four experimental conditions, where parents are provided 

with  different prompts to discuss  the concept of fractions using real-world examples that vary in 

similarity and representation type: (1) discretized examples (e.g., pizzas), where a single object is 

visibly divided into countable pieces; (2) continuous examples (e.g., glasses of water), where the 

quantity must be mentally partitioned and is not physically segmented; (3) combined examples 

that include both discretized and continuous representations; or (4) a control group with a non-

mathematical conversation prompt. For the purposes of the current study, only data from parent-

child dyads who discussed prompts containing fraction-specific content (prompts 1, 2, or 3) were 

analyzed, as these conversations were designed to be educational fraction experiences. To 

account for potential variability introduced by the different conversation prompts, prompt type 

was included as a control variable in the analyses. This ensures that the findings reflect the 

nature of parental expectations as they relate to conversational patterns, independent of the 

specific examples used in parent-child interactions. 

 Each child began by completing a six-question pretest assessing basic fraction 

knowledge, adapted from Miura et al. (1999). Then, parents and children received one of the 

conversation prompts and were asked to engage in a few minutes of conversation about the 

prompt they were presented with. This conversation was video-recorded for later conversational 

coding by researchers. Following the conversation, children completed an eighteen-question 

posttest with fraction questions to measure their post-conversation fraction knowledge. Finally, 

parents were invited to answer a survey containing questions which assessed their expectations 

and values for their child’s math performance.  

Measurement  
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Parental expectations regarding their children’s math abilities were measured using a 

five-item questionnaire adapted from Schaeffer et al. (2018), which assesses parents’ beliefs 

about their child’s current performance in math, expected future performance, perceived natural 

talent, and the current and future importance of math for their child. These items reflect core 

dimensions of Expectancy-Value Theory, including expectancies for success (via current and 

future performance and talent beliefs) and task value (via perceived current and future 

importance of math). The full survey items are presented in Table 1. 

Table 1 

Parent Math Expectancy-Value Questionnaire Items 

 
     Item No.     Survey Item         Scale Labels 

 
          1     How is your child doing in math?                    1 = Not well at all, 5 = Very well 

          2      How well do you think your child                    1 = Not well at all, 5 = Very well 

                            will do in math in the future? 

          3     How much natural talent does your              1 = Not much at all, 5 = Very much 

    child have in math? 

          4     How important do you think math                1 = Not much at all, 5 = Very much 

                            is for your child? 

          5                How important do you think math                1 = Not much at all, 5 = Very much 

                            will be for your child’s future career? 

Note. Participants responded using a 5-point Likert scale. Items 1–3 assess expectancy-related  

 

beliefs; Items 4–5 assess value-related beliefs. 

 

Parent–child math conversations, conducted during the structured task, were video-

recorded, transcribed, and coded to analyze conversational patterns. To ensure reliability, two 

independent coders jointly coded the first 20 videos, achieving strong interrater agreement 

(Cohen’s κ = 0.985). Following this, coders proceeded to code the remaining data independently.  

Coding captured the degree of balance in turn-taking, identifying whether the flow of dialogue 

reflected reciprocal exchanges or is dominated by one speaker. Turn-taking balance was assessed 
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by calculating the relative proportion of speaking turns taken by the parent versus the child 

across the full conversation. A dyad was coded as balanced if each party contributed between 

40% and 60% of the total turns—that is, if neither participant’s share exceeded the other’s by 

more than 20%. This threshold was chosen to reflect a reasonable tolerance band for 

conversational equity, consistent with general practices in dyadic interaction research where 

perfect symmetry is rare, but deviations greater than 20% may reflect clear dominance by one 

speaker (e.g., parent-led or child-passive exchanges). 

Each parental turn was further coded for feedback type and question type. Feedback was 

categorized into four types: (1) encouraging feedback that fosters independent thinking through 

reflection or open-ended support, (2) confirmatory feedback indicating correctness or 

incorrectness, (3) corrective feedback that directly identifies and corrects errors, and (4) 

elaborative feedback that expands on the child’s thinking with added explanation or reasoning. 

Coding was conducted at the turn level, such that each parental turn was evaluated for the 

presence of any of the four feedback types. If a turn contained one or more feedback moves—

whether of a single type or multiple—it was counted once toward the total number of  turns that 

contained any feedback. For each dyad, the proportion of turns that contained each feedback type 

was calculated relative to the total number of feedback-containing turns, yielding a ratio score 

for each feedback type. In parallel, all parental questions were coded as either open-ended, 

inviting elaboration or multiple possible responses, or closed, prompting a short, specific answer. 

For each dyad, the ratio of open-ended questions was calculated by dividing the number of open-

ended questions by the total number of questions asked by the parent. These dimensions were 

analyzed to quantify the nature and frequency of parents’ instructional support across dyads; 

results are presented in the following section (see Appendix for detailed coding manual).  



PARENT-CHILD MATH TALK                        14 

 

Children’s fraction knowledge was assessed through a set of 6 pre- and 18 posttest items 

administered via the Lookit platform. Accuracy scores were calculated for both assessments, and 

math improvement was modeled by using posttest accuracy as the outcome variable while 

controlling for pre-test performance. 

Results 

Descriptive Statistics 

At the outset of the current study, children demonstrated some fraction knowledge, with a  

mean pretest accuracy of 50.5% (SD = 22.3%).  Overall, the sample's mean posttest accuracy 

was 51.6% (SD = 22.1%), yielding a small average improvement of 1.1 percentage points (SD = 

17.2%). This pattern is visualized in Figure 1, which shows individual children's performance on 

pre- and posttest assessments. The mean expectancy and value scores from the parental belief 

survey were 4.18 (SD = 0.80) and 4.28 (SD = 0.64), respectively. The average composite EVT 

score was 4.20 (SD = 0.74). 

Parents asked an average of 8.06 questions during the task. Of these, 9.4% were open-

ended (open question ratio M = 0.094), and 86.7% were closed-ended (closed question ratio M = 

0.867). On average, parents provided 5.90 encouraging, 3.32 confirmatory, 0.87 corrective, and 

3.59 elaborated feedback turns. Encouraging feedback, which fosters independent thinking 

through reflection or open-ended support, accounted for the largest proportion of all feedback-

containing turns (M = 0.624), while elaborated feedback (expanding on the child’s thinking with 

added explanation or reasoning), confirmatory feedback (indicating correctness or incorrectness), 

and corrective feedback (directly identifying and correcting errors) had proportions of 0.463, 

0.373, and 0.102, respectively (see Figure 2). 

Figure 1 
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Pretest and posttest accuracy for each child 

Note. Each point represents one child. The red diagonal line indicates equal performance on 

pretest and posttest assessments. Points above the line reflect improvement. 

Figure 2 

Mean number of each feedback type provided by parents 
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Note. Encouraging feedback was the most frequently used, indicating parents often supported 

children's thinking without directly evaluating correctness. Elaborated and confirmatory 

feedback were also common. Corrective feedback was least frequent. 

 

Predicting Math Improvement from Parental Expectation 

Multiple linear regressions were conducted to examine whether parental expectations 

predicted children’s learning improvements. To isolate learning improvement, posttest accuracy 

was used as the dependent variable while pretest accuracy was included as a covariate. In the 

first model, average EVT scores significantly predicted higher posttest performance (β = 0.166,  

p < .001), after accounting for children’s pre-intervention performance. 

A follow-up model separated EVT into expectancy (e.g., beliefs about current and future 

math ability) and value (e.g., perceived current and future importance of math). When 
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controlling for pretest accuracy and demographic variables, expectancy emerged as a significant 

predictor of posttest performance (β = 0.117, p = .002), whereas value did not (β = 0.039, p 

= .30). These results suggest that parents’ belief in their child’s math ability was more strongly 

associated with post-interaction learning improvements than the importance they placed on math 

itself. 

Associations Between Parental Expectations and Conversation Patterns 

To explore how parental beliefs related to real-time conversation behavior, regression 

models were conducted using each conversational feature as an outcome. As shown in Table 2, 

after applying Bonferroni correction for multiple comparisons, only one significant relationship 

remained: higher EVT-value subscores predicted a greater proportion of open-ended questions (β 

= 0.089, p = .033), suggesting that parents who placed more value on math tended to use a more 

exploratory questioning style. No significant associations were found between EVT (or its 

subcomponents) and the proportions of elaborated, encouraging, confirmatory, or corrective 

feedback. Additionally, turn-taking balance was not significantly related to any parental belief 

variable. 

Table 2 

Regression Results Predicting Conversational Features from Parental Expectancy and Value  

 
 Outcome               EVT-Expectancy (β)          p           EVT-Value (β)         p 

 
Open-Ended Question  -0.046        .307    0.089       .033 

Encouraging Feedback  0.051        .405    -0.046       .416 

Elaborated Feedback             -0.074        .327    -0.130       .069 

Confirmatory Feedback 0.084                   .168    -0.073       .196 

Corrective Feedback  0.039        .289    -0.027       .426 

Turn-taking Balance*  -0.446        .753    -0.885       .498 

 
* Logistic regression model used for Turn-taking Balance (binary outcome). 
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Note. Each row represents a separate regression model predicting the specified conversational 

outcome from parental expectancy and value beliefs, controlling for child age, gender, household 

income, parental education, and neighborhood density. p values < .05 are bolded. After 

Bonferroni correction for the four feedback outcomes (α = .05 / 4 = .0125), no feedback effects 

remained significant. 

 

Predicting Math Improvement from Conversational Features 

To examine whether parental conversational styles predicted children's math 

improvements, all feedback ratios (encouraging, confirmatory, corrective, and elaborated) were 

entered simultaneously into a regression model, controlling for pretest accuracy and 

demographic covariates. None of the feedback types emerged as significant predictors of posttest 

performance. Within the context of a brief parent-child conversation, no single feedback style 

independently predicted children’s learning improvements. This may indicate that short-term 

learning during informal interactions is less influenced by feedback type alone, and potentially 

more dependent on child readiness or broader motivational and contextual factors. 

Predicting Math Improvement from Child Demographic Features 

Child age significantly predicted math improvement (β = 0.0995, p = .018), with older 

children showing greater improvements. Gender and other demographic controls (e.g., number of 

siblings, education level) did not emerge as significant predictors. 

Discussion 

This study examined how parental expectations and conversation patterns during a brief, 

structured math discussion predicted children’s learning improvements in understanding 

fractions, testing both direct and interactive hypotheses. The findings contribute to our 
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understanding of the behavioral and belief-based mechanisms that support early math learning in 

informal settings. The key findings indicate that (1) parental EVT—particularly expectancy 

beliefs—significantly predicted posttest performance; (2) conversational features showed 

minimal association with math improvement; and (3) hypothesized interaction effects between 

belief and behavior were not supported. These results suggest that while beliefs about ability 

contribute to shaping learning outcomes, the role of conversational behavior may be more diffuse 

or context-dependent, particularly in brief, semi-structured tasks. The absence of a clear 

association between observed behavior and underlying belief highlights the importance of 

capturing richer or more extended forms of parent–child engagement in future studies. 

Findings and Implications 

 The current study found that average parental expectancy-value scores were strong 

predictors of children’s learning improvements, even after controlling for pretest performance. 

This result aligns with a robust body of research demonstrating that parents’ beliefs about their 

child’s academic potential are positively linked to motivation, engagement, and achievement 

outcomes (Parsons et al., 1982; Simpkins et al., 2012; Eccles & Wigfield, 2020), both directly 

and indirectly, via socialization processes such as parental involvement and encouragement (Guo 

et al., 2015). Their work also reinforces the notion that expectancy beliefs are not just abstract 

attitudes but translate into meaningful outcomes for children’s academic development. 

More importantly, this study extended prior work by distinguishing between expectancy 

(belief in child’s ability) and value (importance placed on math) and found that only expectancy 

significantly predicted learning gains. This separation was not merely statistical—it revealed 

meaningful psychological differences in how each belief type may operate. Supporting this 

distinction, Taskinen et al. (2015) found that parental expectations were more strongly associated 
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than parental values with adolescents’ science motivation, achievement, and career aspirations. 

Their stepwise regression analyses showed that while both types of beliefs contributed 

positively, parental expectations—child-specific beliefs about the child’s future success—

explained a much larger portion of the variance in student outcomes. Notably, Taskinen et al.’s 

study was conducted with adolescents, whereas our study focused on children aged 5 to 7. This 

age difference highlights a potentially novel extension of expectancy-value dynamics into early 

childhood; however, further research is needed to confirm whether the same developmental 

mechanisms operate similarly across age groups. 

Furthermore, the lack of observed association between expectancy beliefs and observable 

conversational features (e.g., feedback or questioning style) in this study aligns with findings by 

Guo et al. (2015), who argue that much of the impact of expectations may be transmitted through 

broad motivational support and emotional tone, rather than discrete behaviors. This suggests that 

beliefs may guide parenting at a more diffuse or implicit level, shaping how children experience 

math learning rather than what exactly is said. 

Although parental value beliefs—the importance they attribute to math in their child’s 

present and future—did not significantly predict children’s learning gains, they were positively 

associated with parents’ use of open-ended questions during math conversations. This suggests 

that while value beliefs may not directly enhance short-term learning outcomes, they still 

influence the interactional style parents adopt, particularly the kinds of cognitive opportunities 

offered to children. Parents who highly value math may be more motivated to engage in ways 

that promote reasoning, elaboration, and exploration, even in brief conversations. 

This pattern is consistent with findings from Gamage et al. (2021), who showed that 

parental beliefs about the value of learning were significantly related to the quality of home 
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learning interactions, including more child-centered and autonomy-supportive behaviors. 

Specifically, parents who valued education more highly were more likely to report encouraging 

their children’s independent thinking and reasoning, even when not directly instructing. 

Similarly, Brisson et al. (2017) found that short interventions aimed at reinforcing the value of 

math led to increased parental support and greater use of cognitively engaging strategies, such as 

scaffolding and exploratory questioning. These findings reinforce the idea that value beliefs may 

influence the form of engagement more than immediate learning outcomes. When parents 

believe math is important, they may adopt interactional behaviors that signal curiosity, encourage 

dialogue, and open space for child reasoning—even if those behaviors do not yield immediate 

performance improvements. However, in our study, such behaviors—specifically open-ended 

questioning—did not significantly predict children’s math improvement. This disconnect 

suggests that cognitively rich conversation features may not yield immediate learning gains in 

brief, unstructured discussions. 

Why, then, did value beliefs not predict learning outcomes in this study? One potential 

interpretation is temporal: value beliefs may tend to be better predictors of choice, effort, and 

persistence at longer-term achievement-related activities, rather than immediate performance 

(Marsh et al., 2005). For example, parents who value math may routinely encourage exploration 

and provide access to math-related activities over time, which builds skills cumulatively. In 

contrast, a single short conversation—especially on a novel or unfamiliar topic like fractions—

may not be sensitive enough to capture those long-term effects. 

Another possibility is that open-ended questions, while useful for supporting reasoning 

and autonomy, are not always the most effective format for delivering conceptual instruction. In 

this study, children were grappling with early fraction concepts, which are cognitively 
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demanding and often misunderstood. If open-ended questioning was not paired with scaffolding 

or correction when needed, it may have led to confusion or missed opportunities for 

clarification—consistent with prior cautionary findings by Fyfe & Brown (2017) and Van der 

Kleij et al. (2015) that feedback and instructional prompts must be both timely and contingent to 

be effective. 

Finally, none of the feedback types—encouraging, confirmatory, corrective, or 

elaborated—significantly predicted children’s math improvement when entered into the same 

model. While prior research has highlighted the instructional value of specific feedback forms, 

such as elaboration or praise, these studies have often been conducted in structured, formal 

educational settings (Carver et al., 2022; Fyfe & Brown, 2017; van der Kleij et al., 2015). The 

current findings suggest that such effects may not fully generalize to brief, informal parent–child 

conversations at home. Rather than contradicting earlier work, this study extends it by 

emphasizing the importance of context—specifically, the dynamics of naturalistic interactions, 

where feedback may function differently. In these settings, the effectiveness of feedback may 

depend less on its form and more on factors such as timing, specificity, and responsiveness to the 

child’s current understanding. As Hornburg et al. (2021) and Eason et al. (2022) suggest, 

instructional talk in the home often occurs within broader emotional and relational contexts. This 

may help explain why specific feedback types did not predict outcomes in the current study—

especially given the brief and relatively unstructured nature of the conversation following an 

open-ended prompt. While no conversational feature predicted fraction gains, strategies like 

open-ended questioning may cultivate domain-general skills (e.g., hypothesis-testing, self-

explanation) that facilitate mathematical development over time. The absence of short-term 
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effects here does not preclude their value; rather, it suggests their impact may emerge 

cumulatively or in contexts beyond fraction-specific tasks.  

Limitations 

 While this study contributes novel insights into the role of parental beliefs and 

conversational styles in early math learning, several limitations must be acknowledged. First, the 

sample was heavily skewed toward highly educated families. The majority of participating 

parents held at least a bachelor’s degree, with a large proportion reporting professional or 

advanced degrees. This limits the generalizability of the findings, as Hidayatullah and Csíkos 

(2024) found that parents’ educational background was positively associated with students’ math 

motivation and achievement. The authors suggest that higher-educated parents tend to be more 

involved and supportive, potentially shaping their children’s attitudes and performance in 

mathematics through more engaged instructional practices. Families with lower formal education 

may approach math conversations differently, both in terms of confidence and language use.  

Additionally, the study relied on a brief, one-time conversation, which may not fully 

capture parents' typical instructional styles. While this format allows for semi-naturalistic 

observation and standardization, it limits the ecological validity of findings. Elaborated or 

corrective feedback may depend on repeated exposure and context-sensitive delivery, which 

short interactions cannot provide. Furthermore, although we used proportion and frequency 

metrics to quantify conversational features, these measures do not account for potentially 

relevant qualitative nuances such as emotional tone, linguistic richness, or temporal contingency.  

Finally, although parental expectations were assessed using a validated scale, the 

measures relied on self-report, which may be subject to social desirability bias or may not fully 

reflect the implicit beliefs that guide real-time behavior (Pomerantz et al., 2007). Additionally, 
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the low variability in some measures (e.g., math value ratings were generally high) may have 

limited the ability to detect effects. 

Future Directions  

Future research should extend these findings by using fine-grained, time-aligned coding 

of parent-child interactions to capture not only what is said, but when and how it is said. Eye 

gaze, prosody, and affective cues could illuminate how expectancy beliefs manifest in nonverbal 

support. Such detailed analyses would help researchers build more nuanced models of parent–

child instructional dynamics, and offer parents clearer guidance on how subtle cues—like tone or 

timing—can shape learning outcomes. 

Second, longitudinal designs can examine whether parental value beliefs, while not 

predictive of short-term learning, contribute to sustained math interest and skill growth over 

time. This would allow researchers to trace developmental trajectories beyond immediate test 

gains and help parents recognize that their long-term attitudes toward math may still foster 

enduring motivation in their children. Coupling open-ended questioning with timely scaffolding 

may be a promising instructional pathway. Investigating this approach could provide researchers 

with a clearer framework for studying responsive teaching moments at home, while also 

equipping parents with practical conversational tools to encourage independent thinking. 

Third, the lack of predictive power for feedback types calls for examining feedback 

within its contingent context: what preceded it, how the child responded, and whether the 

feedback aligned with the child’s zone of proximal development. Understanding these feedback 

contingencies could refine theories of instructional responsiveness and empower parents to better 

recognize and adjust their support in the moment, increasing its effectiveness. 
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Finally, future studies should incorporate additional belief constructs such as parental 

math anxiety or epistemological beliefs about learning. These may influence not only what 

parents believe, but how confident they feel during instructional moments. Understanding these 

internal dynamics could enrich our grasp of how home-based math support unfolds. For 

researchers, this would broaden the range of psychological factors considered in home learning 

models; for parents, it could uncover hidden emotional barriers that impact their ability to 

support their child effectively. 

Conclusion  

This study examined how parental beliefs and conversational patterns during brief 

fraction-focused interactions predict young children’s learning gains. Findings revealed that 

parents’ expectancy beliefs—their confidence in their child’s math ability—significantly 

predicted improvements in fraction understanding, even after controlling for pretest performance 

and demographic factors. In contrast, value beliefs (perceived importance of math) did not 

predict learning outcomes, though they were associated with parents’ use of more open-ended 

questions. Critically, none of the observed conversational features—including feedback types 

(encouraging, confirmatory, corrective, elaborated), question formats, or turn-taking balance—

significantly predicted children’s learning gains in this brief, semi-structured context. Child age 

consistently emerged as a predictor of improvement, aligning with developmental expectations. 

While conversational patterns did not directly explain learning outcomes, their role as 

potential enactments of parental beliefs warrants further investigation. The absence of behavioral 

effects may reflect the limitations of brief, one-time interactions or the need for finer-grained 

analyses of how dialogue unfolds dynamically (e.g., contingent scaffolding). Future studies 

should employ longitudinal designs to examine whether value beliefs or open-ended questioning 
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foster long-term engagement, and use micro-coding to capture nuances like emotional tone or 

feedback timing. Expanding this work to socioeconomically diverse samples is essential, given 

the current study’s highly educated participant pool. 

Practically, these findings underscore that parental confidence in a child’s abilities—

more than the importance ascribed to math or specific conversational tactics—supports early 

fraction learning. Parents and educators should thus prioritize fostering a supportive belief 

environment: expressing confidence in children’s potential (e.g., “You can figure this out!”), 

balancing guidance with autonomy, and framing math as explorative. Schools can amplify this 

by sharing research-backed strategies that empower parents to leverage everyday conversations 

as learning opportunities, grounded in trust and curiosity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References 



PARENT-CHILD MATH TALK                        27 

 

Brisson, B. M., Dicke, A.-L., Gaspard, H., Häfner, I., Flunger, B., Nagengast, B., & Trautwein,  

U. (2017). Short Intervention, Sustained Effects: Promoting Students’ Math Competence  

Beliefs, Effort, and Achievement. American Educational Research Journal, 54(6),  

1048–1078. https://doi.org/10.3102/0002831217716084 

Carrazza, C., & Levine, S. C. (2025). Less is not always more: Rich and meaningful counting  

books lead to greater gains in number understanding than sparse counting books. 

Developmental Psychology, 61(3), 446–460. https://doi.org/10.1037/dev0001826 

Carver, C. E., Duong, S., Bachman, H., Votruba-Drzal, E., & Libertus, M. E. (2022). Examining  

Relations Between Parental Feedback Types and Preschool-Aged Children’s Academic  

Skills. International Journal of Psychological Studies, 14(4), 1. 

https://doi.org/10.5539/ijps.v14n4p1 

Duong, S., Bachman, H. J., Votruba-Drzal, E., & Libertus, M. E. (2021). What’s in a question?  

Parents’ question use in dyadic interactions and the relation to preschool-aged children’s 

math abilities. Journal of Experimental Child Psychology, 211, 105213. 

https://doi.org/10.1016/j.jecp.2021.105213 

Eason, S. H., Scalise, N. R., Berkowitz, T., Ramani, G. B., & Levine, S. C. (2022). Widening the  

lens of family math engagement: A conceptual framework and systematic review.  

Developmental Review, 66, 101046. https://doi.org/10.1016/j.dr.2022.101046 

Eccles, J. S., & Wigfield, A. (2020). From expectancy-value theory to situated expectancy-value  

theory: A developmental, social cognitive, and sociocultural perspective on motivation. 

Contemporary Educational Psychology, 61, 101859. 

https://doi.org/10.1016/j.cedpsych.2020.101859 

Eccles, J. (1983). Expectancies, values, and academic behaviors. In J. T. Spence (Ed.),  



PARENT-CHILD MATH TALK                        28 

 

Achievement and achievement motives: Psychological and sociological approaches (pp. 

75–146). Freeman. 

Elliott, L., Braham, E. J., & Libertus, M. E. (2017). Understanding sources of individual  

variability in parents’ number talk with young children. Journal of Experimental Child 

Psychology, 159, 1–15. https://doi.org/10.1016/j.jecp.2017.01.011 

Fan, X., & Chen, M. (2001). Parental Involvement and Students' Academic Achievement: A  

Meta-Analysis. Educational Psychology Review, 13(1), 1–22.  

https://doi.org/10.1023/A:1009048817385 

Fenyi, D. A., & Nyarkoh, I. O. (2022). Turn-taking as a Pedagogical Strategy in Classroom  

Interaction: A Conversation Analysis of Adjacency Pairs. Linguistics Initiative, 2(2),  

107–125. https://doi.org/10.53696/27753719.2225 

Fyfe, E. R., & Brown, S. A. (2018). Feedback influences children’s reasoning about math  

equivalence: A meta-analytic review. Thinking & Reasoning, 24(2), 157–178. 

https://doi.org/10.1080/13546783.2017.1359208 

Gibson, D. J., Gunderson, E. A., & Levine, S. C. (2020). Causal Effects of Parent Number Talk  

on Preschoolers’ Number Knowledge. Child Development, 91(6).  

https://doi.org/10.1111/cdev.13423 

Gunderson, E. A., & Levine, S. C. (2011). Some types of parent number talk count more than  

others: Relations between parents’ input and children’s cardinal-number knowledge: 

Types of parent number talk. Developmental Science, 14(5), 1021–1032. 

https://doi.org/10.1111/j.1467-7687.2011.01050.x 

Guo, J., Marsh, H. W., Parker, P. D., Morin, A. J. S., & Yeung, A. S. (2015). Expectancy-value 

in  

https://doi.org/10.1016/j.jecp.2017.01.011
https://doi.org/10.1023/A:1009048817385
https://doi.org/10.1111/cdev.13423


PARENT-CHILD MATH TALK                        29 

 

mathematics, gender and socioeconomic background as predictors of achievement and  

aspirations: A multi-cohort study. Learning and Individual Differences, 37, 161–168.  

https://doi.org/10.1016/j.lindif.2015.01.008 

Hidayatullah, A., & Csíkos, C. (2024). The Role of Students’ Beliefs, Parents’ Educational  

Level, and The Mediating Role of Attitude and Motivation in Students’ Mathematics  

Achievement. The Asia-Pacific Education Researcher, 33(2), 253–262.  

https://doi.org/10.1007/s40299-023-00724-2 

Hornburg, C. B., Borriello, G. A., Kung, M., Lin, J., Litkowski, E., Cosso, J., Ellis, A., King, Y.  

A., Zippert, E., Cabrera, N. J., Davis-Kean, P., Eason, S. H., Hart, S. A., Iruka, I. U.,  

LeFevre, J.-A., Simms, V., Susperreguy, M. I., Cahoon, A., Chan, W. W. L., … Purpura,  

D. J. (2021). Next directions in measurement of the home mathematics environment: An  

international and interdisciplinary perspective. Journal of Numerical Cognition, 7(2),  

195–220. https://doi.org/10.5964/jnc.6143 

Levine, S. C., Suriyakham, L. W., Rowe, M. L., Huttenlocher, J., & Gunderson, E. A. (2010).  

What counts in the development of young children’s number knowledge? Developmental 

Psychology, 46(5), 1309–1319. https://doi.org/10.1037/a0019671 

Loughlin-Presnal, J. E., & Bierman, K. L. (2017). How do parent expectations promote child  

academic achievement in early elementary school? A test of three mediators.  

Developmental Psychology, 53(9), 1694–1708. https://doi.org/10.1037/dev0000369 

Marsh, H. W., Trautwein, U., Lüdtke, O., Köller, O., & Baumert, J. (2005). Academic  

Self‐Concept, Interest, Grades, and Standardized Test Scores: Reciprocal Effects Models  

of Causal Ordering. Child Development, 76(2), 397–416.  

https://doi.org/10.1111/j.1467-8624.2005.00853.x 

https://doi.org/10.1016/j.lindif.2015.01.008
https://doi.org/10.1007/s40299-023-00724-2
https://doi.org/10.1111/j.1467-8624.2005.00853.x


PARENT-CHILD MATH TALK                        30 

 

Miller, S. A., Manhal, M., & Mee, L. L. (1991). Parental beliefs, parental accuracy, and  

children’s cognitive performance: A search for causal relations. Developmental 

Psychology, 27(2), 267–276. https://doi.org/10.1037/0012-1649.27.2.267 

Miura, I. T., Okamoto, Y., Vlahovic-Stetic, V., Kim, C. C., & Han, J. H. (1999). Language  

Supports for Children’s Understanding of Numerical Fractions: Cross-National  

Comparisons. Journal of Experimental Child Psychology, 74(4), 356–365.  

https://doi.org/10.1006/jecp.1999.2519 

Parsons, J. E., Adler, T. F., & Kaczala, C. M. (1982). Socialization of Achievement Attitudes 

and  

Beliefs: Parental Influences. Child Development, 53(2), 310. 

https://doi.org/10.2307/1128973 

Pomerantz, E. M., Moorman, E. A., & Litwack, S. D. (2007). The How, Whom, and Why of  

Parents’ Involvement in Children’s Academic Lives: More Is Not Always Better. Review  

of Educational Research, 77(3), 373–410. https://doi.org/10.3102/003465430305567 

Scott, K., & Schulz, L. (2017). Lookit (part 1): A new online platform for developmental  

research. Open Mind, 1(1), 4–14. https://doi.org/10.1162/OPMI_a_00002 

Silver, A. M., Alvarez-Vargas, D., Bailey, D. H., & Libertus, M. E. (2024). Assessing the  

association between parents’ math talk and children’s math performance: A preregistered 

meta-analysis. Journal of Experimental Child Psychology, 243, 105920. 

https://doi.org/10.1016/j.jecp.2024.105920 

Schaeffer, M. W., Rozek, C. S., Berkowitz, T., Levine, S. C., & Beilock, S. L. (2018).  

https://doi.org/10.1006/jecp.1999.2519


PARENT-CHILD MATH TALK                        31 

 

Disassociating the relation between parents' math anxiety and children's math 

achievement: Long-term effects of a math app intervention. Journal of experimental 

psychology. General, 147(12), 1782–1790. https://doi.org/10.1037/xge0000490 

Simpkins, S. D., Fredricks, J. A., & Eccles, J. S. (2012). Charting the Eccles’ expectancy-value  

model from mothers’ beliefs in childhood to youths’ activities in adolescence.  

Developmental Psychology, 48(4), 1019–1032. https://doi.org/10.1037/a0027468 

Spruijt, A. M., Ziermans, T. B., Dekker, M. C., & Swaab, H. (2020). Educating parents to  

enhance children’s reasoning abilities: A focus on questioning style. Journal of Applied 

Developmental Psychology, 66, 101102. https://doi.org/10.1016/j.appdev.2019.101102 

Song, J., & Chung, Y. (2020). Reexamining the interaction between expectancy and task value in  

academic settings. Learning and Individual Differences, 78, 101839.  

https://doi.org/10.1016/j.lindif.2020.101839 

Taskinen, P. H., Dietrich, J., & Kracke, B. (2015). The role of parental values and child-specific  

expectations in the science motivation and achievement of adolescent girls and boys.  

International Journal of Gender, Science and Technology, 8(1), 103–123.  

https://genderandset.open.ac.uk/index.php/genderandset/article/view/394 

Van Der Kleij, F. M., Feskens, R. C. W., & Eggen, T. J. H. M. (2015). Effects of Feedback in a  

Computer-Based Learning Environment on Students’ Learning Outcomes: A  

Meta-Analysis. Review of Educational Research, 85(4), 475–511.  

https://doi.org/10.3102/0034654314564881 

Viegut, A. A., Resnick, I., Miller-Cotto, D., Newcombe, N. S., & Jordan, N. C. (2023). Tracking  

informal fraction knowledge and its correlates across first grade. Developmental  

Psychology, 59(10), 1739–1756. https://doi.org/10.1037/dev0001581 

https://doi.org/10.1016/j.lindif.2020.101839
https://genderandset.open.ac.uk/index.php/genderandset/article/view/394
https://doi.org/10.3102/0034654314564881


PARENT-CHILD MATH TALK                        32 

 

Wigfield, A., & Eccles, J. S. (1992). The development of achievement task values: A theoretical  

analysis. Developmental Review, 12(3), 265–310. https://doi.org/10.1016/0273-

2297(92)90011-P 

Wilder, S. (2014). Effects of parental involvement on academic achievement: A meta-synthesis.  

Educational Review, 66(3), 377–397. https://doi.org/10.1080/00131911.2013.780009 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PARENT-CHILD MATH TALK                        33 

 

 

 

 

Appendix  

Coding scheme for conversational patterns 

Name of var Type Description/Example 

TURN-TAKING   

C_Turns Count Total number of turns taken by the child. 

P_Turns Count Total number of turns taken by the parent. 

TurnBalance Binary Indicates whether the conversation has balanced turn-
taking (1) or unbalanced turn-taking (0). 

C_IC Count Total number of child-initiated contributions (questions or 
comments during the conversation. Not counting simple 
response like Yes or No) 

QUESTION TYPES   

P_OpenQ Count Count of open-ended questions posed by the parent 
during the conversation. 

For example： 

”How did you figure that out?” 
"What do you notice about these fractions?" 

P_OpenQ_R Ratio Ratio of open-ended questions to total questions posed by 
the parent during the conversation. 

P_ClosedQ Count Count of close-ended questions posed by the parent 
during the conversation. 

For example： 

“Which one is a half?” 
"Is 3/4 greater than 1/2?" 

P_ClosedQ_R Ratio Ratio of closed-ended questions to total questions posed 
by the parent during the conversation. 

P_TotalQ Count Count of total questions posed by the parent during the 
conversation 

FEEDBACK TYPES   
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P_FBEnc Count Count of encouraging feedback provided by the parent. 
For example:"Hmm, let’s think about this again. How can 
we split this pizza fairly?" 

P_FBEnc_R Ratio Ratio of encouraging feedback to total feedback 
(encouraging + corrective) provided by the parent. 

P_FBElab Count Count of elaborative feedback provided by the parent. 
For example:“This is just like when we cut a pizza into 
slices. If each slice is 1/8, and you take two slices plus one 
slice, you have 3/8 of the pizza…” 

P_FBElab_R Ratio Ratio of elaborative feedback to total feedback provided by 
the parent. 

P_FBConf  Count Count of confirmatory feedback provided by the parent. 
For example: "Yes, that’s correct!","No, that’s not right." 

P_FBConf_R Ratio Ratio of confirmatory feedback to total feedback provided 
by the parent. 

P_FBCorr Count Count of corrective feedback provided by the parent. 
For example:"That's not quite right. The correct answer 
is …." 

P_FBCorr_R Ratio Ratio of corrective feedback to total feedback. 

P_TotalF Count Count of total feedbacks posed by the parent during the 
conversation 

 

 

 

 

 

 

 

 

 

 


