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different mathematical concepts. 
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Abstract 

This dissertation investigated the multifaceted dynamics of parent-child interactions 

during math homework help and their influence on children's achievement and anxiety towards 

math. Across three studies—using Social Learning Theory, Social Referencing Theory, and 

Attachment Theory as theoretical frameworks—the way in which both child and parent math 

anxiety relate to interactions during math homework-help, emotional experiences, math 

achievement, and the quality of parent-child attachment was explored. Study 1 was conducted 

over two separate studies to explore the connection between parents' math anxiety and their 

perceptions of math homework-helping interactions. Surveys conducted with parents of children 

in grades 1 to 6 across North America (Study 1a [n = 192]: controlling for math knowledge; 

Study 1b [n = 214]: controlling for math knowledge and general anxiety) revealed that higher 

math anxiety was associated with an altogether more negative homework-helping experience 

from the parent’s perspective (i.e., diminished confidence, increased conflict, stress, frustration, 

and emotional distance during math homework interactions). Building upon these results, Study 

2 used a multi-method approach to assess the quality of math homework-helping interactions, 

including observational coding methods. The study involved 40 Canadian parents and their 

children (ages 10-12 years; grades 5 to 7) engaging in a simulated math homework task. Results 

indicated that higher quality interactions correlate with task accuracy, and the variability in the 

quality of the interaction is linked to parents' and children's math achievement, as well as 

children's math anxiety. The linguistic analysis revealed a positive correlation between parents’ 

and children’s use of negative words during the interaction. Additionally, the variability in the 

frequency of positive words used by parents was associated with parents’ math achievement and 

accuracy on the math task. Using the same sample as Study 2, Study 3 extended beyond the 
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homework-helping context by investigating the relation between parent-child attachment, math 

homework-helping interactions, math achievement, and math anxiety. Attachment security and 

the quality of the simulated math task interaction were found to be marginally correlated, while 

attachment insecurity was found to be associated with lower quality interactions during the 

simulated math task, as well as increased math anxiety in children. Taken together, these studies 

provide valuable insights into the influence of parent-child interactions on children’s 

mathematical well-being, substantiated by both self-reported data and observational methods. 

The findings from this dissertation underscore the importance of adopting a more holistic 

approach that integrates the quality of parent-child relationships with individual cognitive and 

emotional factors. This approach is essential for gaining a deeper understanding of children's 

experiences with mathematics. 

Keywords: math anxiety, math achievement, homework, parental involvement, parent-

child interactions, parent-child attachment, mathematical well-being
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Introduction 

It is important for future economic success that significant steps be taken to improve 

mathematical well-being within North America. Mathematics is integral to every aspect of daily 

life, including social, economic, cultural, and environmental, and it is an important entryway to 

fields relating to science, technology, engineering, and mathematics (STEM) (Roman, 2004). 

While mathematics is rooted in the study of number, quantity, and space, it also possesses a 

creative aspect that connects abstract ideas and fosters new ways of thinking (Government of 

Ontario, 2020). Students trained in STEM domains benefit society in many ways (e.g., 

generating medical breakthroughs and creating innovative technology). It has been argued that 

“investments in STEM literacy are crucial for developing a skilled society that is prepared to 

respond to an uncertain future” (Council of Canadian Academics, 2015, p. xiii). To achieve this, 

it is imperative to facilitate math learning and achievement effectively. Throughout the years, 

studies have identified several factors associated with low math achievement, including cognitive 

factors such as working memory (see Passolunghi et al., 2016; Peng et al., 2016; Raghubar et al., 

2010), language (see Peng et al., 2020), and socio-emotional factors, including math anxiety 

(Maloney & Beilock, 2012), stereotype threat (Good et al., 2008), and math self-efficacy (Parker 

et al., 2014). Yet, Clarkson et al. (2010) argued that mathematical well-being includes more than 

cognitive functioning (i.e., the knowledge and skills required to do mathematics), but also 

incorporates affective (i.e., incorporating values in mathematics education) and emotional (i.e., 

feelings, responses, and reactions toward mathematics) domains. In addition to the factors 

inherent to the individual, researchers have begun to investigate various factors relating to 

parental involvement in children’s education (for reviews, see Hill & Tyson, 2009; Hoover-
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Dempsey et al., 2001; Patall et al., 2008; Walker et al., 2004), which may contribute to children’s 

mathematical well-being.  

Maloney and colleagues published a study in 2015 exploring the relation between 

parental math anxiety and its influence on their children's attitudes and performance in 

mathematics, particularly when parents are involved in their children’s math homework. The 

researchers sought to understand the causes behind variations in math performance among 

students by investigating how parental math anxiety could potentially influence their children's 

experiences with the subject. While there is already established literature indicating a negative 

correlation between a person’s math anxiety and math performance (for a review of the literature, 

see Dowker et al., 2016), what is less known is how one person’s negative emotional reactions to 

mathematics may relate to the mathematics attitudes and performance of others. In their study, 

Maloney et al. (2015) found a significant association between parents experiencing math anxiety 

and their children exhibiting lower math proficiency and heightened anxiety towards 

mathematics, particularly when parental assistance in math homework was frequent. Poisall et al. 

(2023) attempted to replicate these findings using a larger and more diverse sample size and 

demonstrated that homework help was negatively associated to children’s math outcomes 

regardless of the parents’ math anxiety, prompting further inquiry into the underlying 

mechanisms driving these outcomes. Both the research by Maloney et al. (2015) and Poisall et al. 

(2023) rely solely on self-reported data, and it remains unclear how homework-helping 

behaviours play a role in children’s mathematical development. These findings lay the 

groundwork for the present dissertation, which aims to investigate how parent-child interactions 

during math homework serve as an avenue for understanding children's mathematical well-being. 
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Specifically, the current dissertation seeks to address two significant gaps in current 

literature regarding parent-child interactions during math homework. First, it underscores the 

necessity of examining dyadic interactions within these contexts, rather than solely relying on 

individual reports. Second, it underscores the limitations of self-reported data in gauging the 

quality of parental involvement in math homework and its impact on children's learning and 

attitudes. Across three studies—using Social Learning Theory, Social Referencing Theory, and 

Attachment Theory as theoretical frameworks—I investigate how both child and parent math 

anxiety influence interactions during math homework-help, emotional experiences, math 

achievement, and the quality of parent-child attachment. To achieve this, a combination of 

survey data, standardized assessments, and observational methods was used. The remainder of 

this general introduction will explore the issue of mathematics and math anxiety, particularly in 

relation to achievement and social influences. It will then discuss homework and parental 

involvement during middle childhood, before examining parent-child relationship frameworks 

and outlining the specific studies conducted for the dissertation. 

Math Anxiety 

Math anxiety is commonly understood as the fear and apprehension felt by individuals 

when faced with a math-related situations (Ashcraft, 2002; Richardson & Suinn, 1972). Such 

situations can occur in the context of schooling (e.g., opening a math textbook or taking a math 

test), but they can also take place in everyday life, such as calculating a tip at a restaurant or 

balancing a check book. Math anxiety has been reported to begin as early as age 6 (Ramirez et 

al., 2013; Wu et al., 2012). Up to 27.4% of school-aged children reportedly experience math 

anxiety (Sorvo et al., 2017), and results from the Programme for International Students 

Assessment (PISA) indicate that the proportion of 15-year-old students that feel tense when 
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confronted with mathematics homework is increasing. Indeed, 38% of Canadian adolescents 

report feeling math-anxious during homework (OECD, 2013). For post-secondary students, the 

prevalence of math anxiety alarmingly increases to approximately 80% (Ginet et al., 2019). 

Although a moderate correlation (r = 0.35) has been found between math anxiety and 

general anxiety (Hembree, 1990), math anxiety is not solely attributable to a propensity to be 

anxious in general. Various assessments of math anxiety tend to exhibit stronger correlations 

with each other (r = 0.5–0.8) than with test anxiety or general anxiety (Dew et al., 1984; 

Hembree, 1990; review by Ashcraft & Ridley, 2005). Moreover, mathematics typically provokes 

increased emotional responses, particularly anxiety, compared to other subjects (Punaro & 

Reeve, 2012).  

Math Anxiety and Math Achievement 

Research findings consistently indicate a negative relation between math anxiety and 

academic performance in both primary and secondary education settings. For instance, a 1990 

meta-analysis including students from grades 5–12 revealed correlations ranging from r =−0.18 

to r =−0.47 (Hembree, 1990). Similarly, a study conducted in the same year focusing on students 

in grades 7–9 reported correlations of r =−0.20 (Meece et al., 1990). A broader 1999 meta-

analysis covering 26 studies across all secondary education grades found correlations between r 

=−0.12 and r =−0.47 (Ma & Xu, 2004). A more recent meta-analysis conducted by Barroso and 

colleagues (2021), which examined 747 effect sizes, identified a small-to-moderate correlation 

between math anxiety and math achievement (r =−0.28). The correlation was found to be 

stronger in middle school and high school. Furthermore, findings from international studies such 

as PISA, involving 15- to 16-year-olds, support these correlations, demonstrating a consistent 
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negative relationship between math anxiety and PISA math task achievement across various 

countries over multiple assessment periods (Lee, 2009; OECD, 2013).  

In primary education, research outcomes echo those of secondary education, with similar 

negative correlations observed between math anxiety and academic performance, often measured 

through diverse metrics. A meta-analysis focusing on upper elementary education indicated 

correlations between various facets of math anxiety and performance ranging from r =−0.19 to r 

=−0.49, signifying shared variance between 3.61% and 24.01% (Ma & Xu, 2004). Moreover, the 

influence of math anxiety extends beyond the immediate academic year, influencing performance 

not only within the same grade but also in subsequent grades. For instance, math anxiety 

experienced in early grades, such as Grade 2, has been shown to affect math performance in 

subsequent academic years (Skaalvik, 2018). These findings underscore the significance of 

addressing math anxiety early on in education to mitigate its adverse effects on academic 

achievement. 

While it is true that higher levels of math anxiety are correlated with poorer academic 

outcomes, it is worth noting that math anxiety is not a proxy for poor achievement (Hembree, 

1990; Maloney & Beilock, 2012; Park et al., 2014). Indeed, the performance deficit associated 

with math anxiety seems to be specific to mathematical achievement (Ashcraft & Krause, 2007). 

More importantly, this quantitative deficit may actually be caused by the anxiety itself, wherein 

this apprehension towards mathematics would cause individuals to perform more poorly on math 

tasks than their abilities should warrant (Ashcraft & Faust, 1994; Faust et al., 1996). As such, 

children’s math anxiety is an important factor that affects performance in mathematics and 

researchers have illustrated this association time and time again (see Ashcraft et al., 2007; 

Bekdemir, 2010; Betz, 1978; Hembree, 1990; Ma, 1999; Ma & Kishor, 1997; Richardson & 
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Suinn, 1972; Schenkel, 2009; Schreiber, 2002; Sparks, 2011; Woodard, 2004; Zakaria & Nordin, 

2008).  

Math Anxiety and Social Influences 

The literature documents various factors that precede math anxiety, categorized into 

personal and environmental influences. Personal factors pertain to individual traits (e.g., prior 

knowledge, trait anxiety, or gender), while environmental factors encompass educational or 

cultural values, as well as the influence of significant individuals in one’s life (Luttenberger et 

al., 2018). The latter may include individuals such as teachers, parents, and other adults who 

serve as role models and can shape children's attitudes toward mathematics. 

Higher math-anxious teachers may (likely unintentionally) create more stressful and less 

successful math-learning environments for their students, which hinders their math learning and 

attitudes towards math. Beilock and colleagues (2010) demonstrated that elementary teachers 

who report being math anxious have students who learn less math and who are more likely to 

endorse negative stereotypes about mathematics by the end of the school year, even after 

controlling for the teachers’ math content knowledge. The negative relation between teachers’ 

math anxiety and their students’ math achievement is not limited to the early years of formal 

schooling. A similar pattern of results has also been documented among ninth-grade students and 

their teachers (Ramirez et al., 2018). Though it is not yet clear why higher math anxiety in 

teachers is linked to lower math achievement among their students, it has been argued that math 

anxious teachers may be modelling a fear around mathematics, which harms learning (Beilock et 

al., 2010; Stoehr, 2017). In Gresham (2008), one math anxious teacher reflects that:  
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One day I was teaching a concept and literally cried in front of my kids because I didn’t 

get it either … I know that seeing their teacher get frustrated with the math left a long-

lasting if not lifelong impression on them. (p. 97)  

It has also been suggested that math anxious teachers tend to respond angrily when 

students request help with mathematics (Cornell, 1999; Fiore, 1999; Jackson & Leffingwell, 

1999), and that they teach mathematics in a very inflexible manner that favours traditional and 

rigid forms of instruction (Markovits, 2011), overemphasize rote learning (Trujillo & Hadfield, 

1999; Vinson, 2001), and spend less time attending to students’ questions (Bush, 1989) relative 

to teachers with lower levels of math anxiety.  

Parents also influence their children’s mathematical well-being. Despite the common 

(mis)perception that children’s math learning remains within the walls of the classroom (see 

Cannon & Ginsburg, 2008), research highlights the damaging impact that parents’ math anxiety 

can have on their children’s math learning and math attitudes. For example, Dahmer (2001) 

demonstrated that parental math anxiety is inversely related to children’s achievement in 

mathematics. Similarly, Maloney et al. (2015) noted that when parents are high in math anxiety, 

and they frequently help their children with their math homework, their children learn less math 

over the course of the school year and develop increased math anxiety themselves. Casad et al. 

(2015) demonstrated a moderate correlation between parent math anxiety and child math anxiety 

(r = 0.5). In their study, Soni and Kumari (2017) found that parental math anxiety and child math 

anxiety shared approximately 82% of variance, and that parental math anxiety negatively 

influenced their child’s math attitude. On the other hand, when parents themselves had a positive 

attitude towards math, their children tend to also have a positive outlook and this positive attitude 
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indirectly enhances their academic achievement and reduces their math anxiety (Soni & Kumari, 

2017).  

Therefore, while parental involvement can be beneficial, that is not always the case. 

These findings, that parents’ math anxiety can negatively impact students’ mathematical well-

being, highlights the need to scaffold the emotional experience of higher math-anxious parents 

surrounding math homework so that their homework help can prove beneficial. Before designing 

the necessary tools to help these parents, however, a deeper understanding of the behaviour that 

occurs during the math homework-helping interaction is required. The focus on examining 

parents’ involvement rather than teachers in the current dissertation is driven by the multifaceted 

role parents play in their children’s education. Parents provide direct assistance during 

homework, which can significantly influence children's understanding and attitudes towards 

math. Moreover, the primary attachment relationship between parents and children adds a layer 

of emotional support and trust that is crucial for children's learning experiences. This dual role of 

parents—both as homework helpers and primary attachment figures—makes their involvement 

particularly impactful on children's math anxiety and overall academic development. I will first 

review the role of homework and parental involvement, and subsequently, I will explain 

relational theories to further contextualize the importance of examining parental influences. 

Homework  

When considering the value of traditional homework assignment (i.e., in paper and often 

from textbooks), there are mixed results. ‘Homework’ can be defined as “tasks assigned to 

students by schoolteachers that are meant to be carried out during non-school hours” (Cooper, 

1989, p. 7) and it is intended to enhance learning (Bembenutty, 2011). In their meta-analysis, 

Cooper et al. (2006) found that, overall, homework has positive effects on academic 
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achievement. In addition to supporting academic learning, homework promotes higher self-

efficacy beliefs, self-regulatory skills, engagement in school, and conscientiousness among 

students (Buijs & Admiraal, 2013; Cooper et al., 2012; Galloway et al., 2013; Göllner et al., 

2017). Students who regularly complete their homework and have positive attitudes towards 

homework tend to have higher academic achievement (Chang et al., 2014; Fan et al., 2017; 

Fernández-Alonso et al., 2017). In terms of mathematics, when compared with other subjects, the 

assignment of math homework has been shown to significantly increase students’ corresponding 

test scores (Eren & Henderson, 2011).  

In contrast, negative effects may arise when certain characteristics (e.g., the amount of 

homework, the difficulty level, and the instructional purpose) of homework are not well balanced 

(Magalhães et al., 2020). Such negative consequences include procrastination behaviours, 

negative emotions, physical fatigue, as well as pressure to complete homework, which may lead 

to copying among students (Dettmers et al., 2011; Fulano et al., 2018; Galloway et al., 2013; 

Trautwein et al., 2009). Homework may also create conflict between parent-child dyads. For 

example, parents may place too much pressure on their children to complete their homework or 

confuse them when they are trying to help (Cooper et al., 2006). 

Parental Involvement in Homework During Middle Childhood 

Parents’ involvement in their children’s homework has gained attention among 

researchers seeking to better understand the ways in which student learning and achievement can 

benefit from parental homework help (Gonida & Cortina, 2014). The middle childhood age range 

(7-12 years of age) represents a critical period for the development of academic skills that 

warrants additional empirical focus (Doctoroff & Arnold, 2017). Moreover, the middle childhood 

range is a period when children spend more time on homework compared to younger years (i.e., 
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40.4 to 53.6 minutes per day) and still rely on their parents for homework assistance (Cameron & 

Bartel, 2008).  

Homework help is especially important during the middle childhood age given that this is 

a period in students’ development that they are less able to self-regulate their learning (e.g., study 

habits; Dufresne & Kobasigawa, 1989; Zimmerman & Kitsantas, 2005; Zimmerman & Martinez-

Pons, 1990). In a study surveying 29 countries, parents reported spending an average of 6.7 

hours per week helping their children with their homework across all subjects, with Canadian 

parents helping their children an average of 4.1 hours (The Varkey Foundation, 2018). Effective 

parental involvement in homework incorporates modelling, reinforcement, and dialogue that 

encourages the development of positive attitudes, knowledge, and behaviours (Hoover-Dempsey 

& Sandler, 1995). Each of these factors is suggested to be associated with successful school 

performance in children.  

The greatest factor associated to low academic achievement for most students is the lack 

of parental involvement in their child’s schooling (Cotton & Wikelund, 2001; Simon, 2001; Van 

Voorhis, 2001). Yet, multiple researchers have revealed that, contrary to popular belief, parental 

homework-helping can sometimes be detrimental to children’s learning and can contribute to 

poor academic outcomes (see Chen & Stevenson, 1989; Cooper et al., 2000; Epstein & Van 

Voorhis, 2001; Maloney et al., 2015; Wilder, 2014). For example, it has been demonstrated that 

certain parenting styles may contribute to negative influences on children’s mathematics 

achievement, wherein children with uninvolved or authoritarian/intrusive parents would obtain 

lower math scores (Chao, 1994; Feldman & Wentzel, 1990; Leung et al., 1988; Schickedanz, 

1995; Weiss & Schwarz, 1996). Moreover, researchers have found that while certain forms of 

parental involvement (e.g., participation in school events and discussion of school with children) 
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favour student academic achievement, an exception arises when parental involvement is defined 

as homework assistance (for a review, see Barger et al., 2019; Wilder, 2014).  

Although several studies focus on parental homework involvement across subjects (e.g., 

Dumont et al., 2012; Trautwein & Lüdtke, 2009), the level of parental involvement in homework 

can differ based on the subject (Wilder, 2014). Given the widespread prevalence of math anxiety, 

which is linked to lower math performance, and the observed correlation between parental 

participation in math homework and diminished math achievement in children, further research 

into parental involvement in math homework is warranted. 

The Role of Parent-Child Relationships: A Theoretical Framework to Study the Math 

Homework-Helping Environment and Related Factors 

 Parent-child relationships are central in theories of human development, and they are 

often considered the “engines of development” (Bronfenbrenner & Evans, 2000). Within the 

bioecological model proposed by Bronfenbrenner (1981), the microsystem is highlighted as the 

closest contextual layer, representing the immediate environments where children interact daily. 

These environments are characterized by interactions with significant socialization agents, such 

as parents (Kumalasari & Sugito, 2020). Therefore, parental involvement is recognized as a key 

mechanism shaping children's acquisition of culturally relevant skills, including their approach to 

learning (Rogoff, 2003). Additionally, previous research has identified two prominent theoretical 

for understanding anxiety development: attachment theory and social learning theory (Dadds & 

Barrett, 1996). Integrating these theories offers a comprehensive approach to conceptualizing 

child math anxiety and its impact on math achievement, and the math homework-helping 

environment serves as a pertinent context for exploring these relationships. To provide a 

theoretical foundation for Chapter 4 (Study 3), I will first briefly explain Attachment Theory. 
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Following this, I will review Social Learning Theory and Social Referencing Theory, which 

together frame the entire dissertation's exploration of parental influences. In Chapter 4 (Study 3), 

I will provide a more in-depth review of Attachment Theory. 

Attachment Theory 

 The parent-child relationship is essential for the social and emotional development of 

children (Maccoby, 2007). As mentioned earlier, mathematical well-being includes more than 

cognitive factors, but also considers affective and emotional domains, including math anxiety. 

Although there is a slow emergence of studies aiming to understand the differences in math 

anxiety amongst children, there exists a more established area of research into the origins of 

broader anxiety-related issues (Murray et al., 2009). Many findings on the development of 

anxiety indicate that anxiety-related problems stem from ineffective coping mechanisms 

developed by certain children within the context of insecure attachment relationships (Brumariu 

& Kerns, 2010; Kerns & Brumariu, 2014; Vasey et al., 2014).  

Bowlby’s (1969/1982) attachment theory underscores the significance of relationships 

with primary attachment figures (e.g., parents). Secure attachment patterns, fostered by 

responsive caregivers, lead children to perceive themselves as competent and others as 

trustworthy. Conversely, insecure attachment patterns, resulting from insensitive caregivers, lead 

to perceptions of incompetence and distrust in others. These attachment patterns significantly 

influence children's anxiety, with securely attached children less prone to anxiety compared to 

those with insecure attachments (Bowlby, 1973; Kerns & Brumariu, 2014). Studies consistently 

link insecure attachment styles to anxiety disorders in children and adolescents (Brumariu & 

Kerns, 2013; Muris et al., 2000; Shamir-Essakow et al., 2005), which supported by meta-

analytical evidence (Colonnesi et al., 2011). 
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Parents play a crucial role in influencing children's mathematics performance, interest, 

and anxiety (Chang & Beilock, 2016; Chiu & Xihua, 2008; Maloney et al., 2015). Recent studies 

have begun to explore how attachment to parents relates to math anxiety in children (Bosmans & 

De Smedt, 2015; Demirtaş & Uygun-Eryurt, 2020). Bosmans and De Smedt's (2015) study 

revealed a link between insecure attachment and math anxiety in Flemish children, where higher 

math anxiety was associated with insecure attachment, mediating the relationship between 

attachment and math achievement. Similarly, Demirtaş and Uygun-Eryurt (2020) found a 

negative correlation between secure attachment to parents and math anxiety in Turkish 

adolescents. Each of these studies comprise of self-reported measures to assess the quality of the 

attachment relationship, which is valuable for understanding individuals’ perceptions and 

experiences. However, they may not always provide the most accurate or complete picture given 

that indirect measures of the attachment quality, such as self-reports are likely to be more biased 

than observations measures (see Risi et al., 2021). For example, an anxious parent may not 

perceive that their child is anxious towards them given that they have normalized these 

behaviours. Incorporating observational data alongside self-reports may enhance the depth of 

research findings. Moreover, given the evidence indicating that parental math anxiety is related 

to children’s math anxiety (Casad et al., 2015; Maloney et al., 2015; Soni & Kumari, 2017), an 

important question remains regarding the way in which the attachment relationship relates to 

parental math anxiety, in addition to child factors (i.e., math anxiety and math achievement).  

Social Learning Theory and Social Referencing 

The parent-child relationship stands as a significant context for learning, with parents 

serving as influential role models (Bandura, 1997; Maccoby & Martin, 1983). Social learning 

theory suggests that individuals, particularly children, learn by observing the behaviours and the 
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consequences of those behaviours of influential role models, leading to imitation and modelling 

of observed actions (Bandura & Walters, 1977). Initially focused on children's aggression, this 

theory has since expanded to encompass various behaviours across disciplines like human 

development, psychology, criminology, and education. Applying this framework, parents can 

play a pivotal role in promoting their children's mathematical well-being by modelling effective 

math-related behaviours. This modelling extends to homework situations, where parents can 

demonstrate productive behaviours relating to their attitudes, knowledge, and skills, which 

children are likely to imitate (Hoover-Dempsey et al., 2001). Moreover, parents can significantly 

influence children's approaches to learning and attitudes toward homework by showcasing 

effective problem-solving strategies and enthusiasm. 

Given the well-established phenomenon of children learning fear through observation of 

their parents' reactions, it is plausible to extend this principle to anxiety, including math anxiety.  

In addition to social learning theory, social referencing can provide further insights into the 

mechanisms through which parental math anxiety is transmitted to children. Although social 

referencing is often studied in infancy due to its early development, its relevance persists across 

the lifespan (see Walle et al., 2017). The theory of social referencing suggests that individuals 

depend on cues from trustworthy social partners (e.g., caregivers) to understand and react to their 

surroundings, aiding in behaviour regulation and comprehension of the environment (Feinman et 

al., 1992; Walle et al., 2017). This process involves observing how others react, such as facial 

expressions and gestures, and adjusting one’s own behaviour accordingly. In uncertain situations 

where familiarity is lacking, such as when faced with a challenging math problem, social 

referencing becomes particularly important. Furthermore, studies indicate that social referencing 
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is closely linked to attachment and co-regulation, as children seek comfort and closeness from 

social partners in uncertain situations (Ainsworth, 1992; Ehli et al., 2020).  

Social referencing has been demonstrated to contribute to the transmission of anxiety 

from parents to children, as children often seek guidance from their parents in new or ambiguous 

situations, potentially worsening anxiety-related behaviours (Feinman & Lewis, 1983). 

Numerous studies have highlighted that children exhibit heightened fear responses when they 

observe their parents reacting negatively, nervously, or fearfully to specific stimuli (Askew & 

Field, 2007; de Rosnay et al., 2006; Dubi et al., 2008; Dunne & Askew, 2013; Gerull & Rapee, 

2002; Marin et al., 2020). If a parent displays confidence and a positive attitude towards math, it 

stands to reason that the child may feel more encouraged and confident in their own abilities. 

Conversely, if the parent exhibits anxiety or frustration towards math, the child may adopt 

similar feelings. Indeed, Epstein and Van Voorhis (2001) argued that parents who are involved in 

homework have an opportunity to demonstrate their belief that schoolwork, homework, and 

learning are important and to show support for what their children are learning (Balli et al., 1998; 

Levin et al., 1997). Cooper et al. (1998) also found that parent involvement in the form of 

indicating positive attitudes about homework (e.g., praise) is related to the development of 

positive attitudes about homework and schoolwork for the student. 

Areas for Growth in the Existing Research 

 Two major areas for growth informed the goals for the current dissertation. The first 

relates to the need for research to place a stronger emphasis on evaluating dyadic interactions 

within parent-child math homework interactions. Much of what is known about the homework-

helping environment comes from survey and/or interview data in which parents or children are 

asked to report on how they feel about doing math homework (e.g., Bosmans & De Smedt, 2015; 
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Demirtaş & Uygun-Eryurt, 2020; Retanal et al., 2021; Silinskas & Kikas, 2019). It has been 

argued that evaluations of dyad-focused features, such as dyadic synchrony, coordination, and 

emotional reciprocity, provide more information about the quality of parent–child interactions 

than evaluations that are only centred on the parent or child alone (Dubois-Comtois et al., 2011). 

While studies examining the math homework-helping environment do acknowledge dyadic 

interactions, they predominantly focus on the scaffolding methods utilized by parents (e.g., Hyde 

et al., 2006; Missall et al., 2017; Zhou et al., 2006). These scaffolding techniques primarily 

involve pedagogical strategies, wherein more proficient partners (such as teachers or parents) 

offer tailored support corresponding to the child’s performance level (Pea, 2004). Such 

scaffolding is pivotal for nurturing children’s development and promoting their independent 

performance. However, these techniques often overlook the emotional context of the homework-

helping interaction, which encompasses parents' sensitivity to their child's emotional needs, 

particularly in potentially stressful situations like math. Thus, the current dissertation uses dyadic 

assessments to comprehensively understand the emotional dynamics of parent-child math 

homework interactions as they relate to parent and child math factors. 

Second, although important strides have been made to distinguish between the quality 

and quantity of parental involvement in homework (see Moroni et al., 2015), the over-reliance on 

self-reported data to understand parental involvement in math homework and its influence on 

children’s learning and attitudes presents its limitations. Direct observations of parent-child 

interactions are vital for understanding the mechanisms involved in social interaction given that 

they provide insights into real processes and outcomes, including parenting approaches and child 

behaviour. Additionally, observational methods allow researchers to consistently operationalize 

behaviours, avoiding reliance on participant interpretations (Aspland & Gardner, 2003). 
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Despite providing insight into how parents and children perceive interactions, self-reports 

cannot directly observe the dynamics of math homework-helping interactions. This reliance on 

self-reports introduces biases, with parents often portraying involvement in a positive light 

compared to actual observations (Else-Quest et al., 2008; Moorman & Pomerantz, 2010). Zaslow 

and colleagues (2006) found that evaluating sensitivity through direct observations yields 

stronger predictions of child outcomes than sensitivity reported by parents. 

Moreover, Hunt and Maloney (2022) provide evidence to suggest that variations in how 

adults appraise previous math experiences are related to math anxiety and attitudes. Specifically, 

they found negative associations between math anxiety and math attitudes (i.e., perceived 

mathematical incompetence, enjoyment of math, perceived utility of math, and math self-

concept). These findings are consistent with previous findings math anxiety influences one’s 

attitudes and beliefs towards math (Gierl & Bisanz, 1995; Haciomeroglu, 2017; Hembree, 1990). 

Taken together, it is conceivable that parents with higher levels of math anxiety may perceive 

math homework-helping interactions differently from the actual occurrences. This evidence 

strengthens the case for using a multi-method approach to assessing the math homework-helping 

interaction. In addition to self-reports, in the current dissertation, observations of parent–child 

dyads interacting are coded in a simulated math homework interaction to garner a richer 

understanding of the behaviour that occurs when parents and children work to solve math 

problems.  

The Current Studies 

 The current dissertation’s overarching objective is to explore the way in which parent-

child interactions during math homework help, as well as the quality of the parent-child 

relationship, relate to children’s math anxiety and math achievement. 
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 Study 1 (see Chapter 2) served as a stepping stone to understand how parents perceive the 

interactions with their children when they help them with their math homework. In two separate 

studies (Study 1a [n = 192]: controlling for math knowledge; Study 1b [n = 214]: controlling for 

math knowledge and general anxiety), parents of school-age children (Grades 1 through 6) were 

surveyed to assess whether higher math anxiety in parents is related to the time they and their 

child spend on math homework, as well as to more negative emotions experienced by parents 

(i.e., lower confidence, and higher frustration, stress, conflict, and feelings of being distant to 

their child) during math homework help. These factors were investigated while controlling for 

parental math achievement, given that math ability and math anxiety are related (e.g., higher 

math-anxious individuals tend to have lower math ability; Hembree, 1990). This study provides 

insights into the factors contributing to parents’ maladaptive behaviours during their math 

homework-helping interactions with their children, which may influence children’s own 

approaches towards math. 

 Building upon the latter, Chapter 3 (Study 2) uses a multi-method approach to obtain a 

deeper understanding of the math homework-helping environment than what has to date been 

reported in the literature. Specifically, 40 parents and their children (ages 10-12 years; grades 5 

to 7) completed self-report measures of math anxiety and general anxiety. Further, standardized 

assessments of parents’ and children’s math achievement were obtained. Parents and children 

were then recorded engaging in a simulated math homework interaction, which was coded by 

trained coders who assessed the quality of the interaction via parent-child behaviours and the 

language used (i.e., the frequency of negatively and positively valanced words used by parents 

and children). The assessment of dyadic behaviours and language provide insights into the 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 20 

mechanisms behind which parental math anxiety may relate to child math anxiety and math 

achievement.  

In Studies 1 and 2, it was investigated whether higher parental math anxiety leads to a 

more negative homework-helping interaction, which is associated with more negative child math 

factors (i.e., lower math achievement and higher math anxiety). In considering parent-child 

relationships, one cannot omit the role that attachment plays in a child’s development. Children’s 

ability to observe and emulate their parents may be influenced by their attachment bond. It is 

possible that insecurely attached children are less receptive to their parents as role models, even 

if they display positive behaviours, or they may replicate negative behaviours. Conversely, 

securely attached children may be more open to learning from their positive role models. In line 

with this, it is reasonable to speculate that a secure attachment in the parent-child relationship 

may favour the homework-helping interaction and, in turn, the child’s math attitudes and 

learning, whereas insecurely attached children may develop maladaptive behaviours and 

attitudes surrounding math. As such, using the same sample as in Chapter 3 (Study 2), Chapter 4 

(Study 3) investigates the quality of the attachment relationship within the parent-child dyad 

through a task distinct from the simulated math homework-helping interaction. This study aims 

to better understand how the quality of the attachment relationship relates to the quality of the 

interaction in the simulated math homework-helping task, as well as parents’ and children’s math 

anxiety and math achievement. 
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CHAPTER 2: Study 1 

Exploring Math Anxious Parents’ Emotional Experience Surrounding Math Homework-Help 
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Abstract 

In two separate studies, we examined the relation between parents’ math anxiety and their 

perceptions of their math homework-helping interactions with their children (Study 1a: 

controlling for math knowledge; Study 1b: controlling for math knowledge and general anxiety). 

Specifically, parents of children in grades 1 through 6 across North America were surveyed on 

the time they spend helping their child with their math homework and the level of confidence, 

conflict, stress, frustration, and emotionality that they feel during math homework interactions as 

a function of their math anxiety. As predicted, parents who were higher in math anxiety reported 

feeling their interactions surrounding math homework-help as altogether more negative (i.e., less 

confidence, more conflict, frustration, and stress, and feeling colder and more distant from their 

child) in both studies. Understanding this dynamic has important implications for educational 

practices, especially given the push for parents to be involved in their children’s learning.  

Keywords: mathematics anxiety, parental homework involvement, emotional experience 
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Exploring Math Anxious Parents’ Emotional Experience Surrounding Math Homework-

Help 

The purpose of this study was to understand the factors contributing to maladaptive 

behaviours of parents during math homework interactions with their children. Given that the 

introduction (Chapter 1) provides a comprehensive review of the relevant literature, this section 

will offer only a brief overview. While the link between math anxiety and low math achievement 

at an individual level is well-documented (see Dowker et al., 2016), research on the 

intergenerational effects of math anxiety is limited. Maloney et al. (2015) explored this by 

examining how parents' math anxiety and the frequency of math homework help impact their 

children’s math anxiety and achievement. They found that children receiving frequent homework 

help from highly math-anxious parents learned less math and developed math anxiety 

themselves. A similar relationship was observed by Soni and Kumari (2017). 

Most initiatives aimed at improving math competence focus on updating curricula 

(Beilock & Maloney, 2015). However, success in mathematics involves more than just content 

knowledge; the attitudes towards math are also crucial. While research highlights the negative 

effects of math anxiety on math achievement and the likelihood of pursuing STEM fields (for a 

review, see Maloney & Beilock, 2012), the literature also emphasizes that role models, including 

parents, influence how students learn and approach math. 

Parental involvement in homework has received attention for its potential benefits on 

student learning and achievement (Gonida & Cortina, 2014). Yet, recent findings suggest that 

parents' math anxiety can adversely affect their children's math learning and attitudes. This 

underscores the need to address the emotional experiences of math anxious parents to improve 
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their homework help. It remains unclear why help from math anxious parents is less effective 

compared to help from parents with lower math anxiety. 

Existing scaffolding interventions indicate that there may be underlying dynamics in the 

parent-child interactions related to math that significantly influence children's anxiety and 

achievement in the subject. One promising approach is an educational intervention designed to 

foster positive math interactions between parents and children. In this intervention, short math 

story problems are provided through an iPad app, called Bedtime Math (Overdeck et al., 2021). 

Berkowitz et al. (2015) examined the effectiveness of this app and found that, when used even as 

little as once per week, children’s math achievement increased by the end of the school year. 

Importantly, the magnitude of this effect was larger for those children with higher math-anxious 

parents. Yet, the mechanism through which parents’ anxiety towards math is transmitted to their 

children remains unknown. The findings of Berkowitz et al. (2015) do support the notion that 

scaffolding parents’ interaction around math, which can include homework helping, may serve as 

a way to boost children’s math learning, particularly for the most vulnerable. One supposition as 

to why this intervention works is because it provides parents with a scripted way to talk about 

math with their children, which in turn provides a less stressful way to engage with math content. 

Furthermore, Social Learning Theory suggests that parents serve as models for their children, 

exhibiting attitudes and coping strategies for managing stress that children tend to imitate. Thus, 

interventions like Bedtime Math not only offer a structured approach for parents to engage with 

their children but also model effective coping mechanisms for dealing with math anxiety. By 

promoting a positive and stress-free environment for math learning, these interventions may help 

break the cycle of anxiety transmission from parents to children, ultimately fostering a healthier 

and more productive approach to mathematical education within the family dynamic. 
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Before investigating the factors influencing the pathway from parents’ math anxiety to 

children’s math anxiety, we wanted to better understand parents’ perspectives on their emotional 

experiences that may hinder effective math homework assistance. This understanding would 

inform the rationale and design of Studies 2 and 3 of this dissertation. 

Objectives and Hypotheses 

In the present design, parents of first- through sixth-grade children were surveyed to 

assess whether higher math anxiety in parents is related to the time they and their child spend on 

math homework, as well as to more negative emotions experienced by parents (i.e., lower 

confidence, and higher frustration, stress, conflict, and feelings of being distant to their child) 

during math homework help. In Study 1a, these factors were investigated while controlling for 

parental math knowledge, given that math ability and math anxiety are related (e.g., higher-math-

anxious individuals tend to have lower math ability; Hembree, 1990).  

We first hypothesized that higher-math-anxious parents would report spending less time 

helping their child with their math homework (see Hembree, 1990), and that in return, these 

children would spend less time on their homework, as reported by their parents. Secondly, we 

hypothesized that higher-math-anxious parents would report experiencing more negative 

emotions while helping their children with their math homework. The second study (Study 1b) 

aimed to replicate the findings from Study 1a. Given the association between math anxiety and 

general anxiety (discussed in Chapter 1), Study 1b controlled for general anxiety in parents, 

alongside their math knowledge, to ensure that the relations between parents’ self-reported math 

anxiety and the variables of interest were not confounded by general anxiety. 

Study 1a 
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In Study 1a, parents of children in first through fifth grade completed a series of 

questionnaires designed to explore how their math homework helping experiences vary as a 

function of their own math anxiety. Given that parents report frequently helping their child with 

their homework in the junior grades, and less so as children enter high school (Cameron & 

Bartel, 2008), we chose to focus this study on parents of children in elementary school. 

Method 

Participants 

 Two hundred and ninety-nine participants were recruited as part of a larger study via 

Amazon Mechanical Turk, an open online marketplace, which allows individuals to conduct 

research (Buhrmester et al., 2016). As compensation, participants were paid at a rate of $8.00 

(USD) per hour for completing the survey. A rigorous approach to data screening and cleaning 

was applied based on guidelines provided by Storozuk et al. (2020). A total of 107 respondents 

were excluded from the sample. One hundred and three participants were removed because they 

failed to complete all necessary measures, with certain scales omitted in their entirety, making 

imputation analysis unfeasible. In addition, longstring analysis was used to identify participants 

who used the same response category, consecutively, throughout measures that required reverse 

scoring. Four participants were removed from the sample because they answered a string of 

consistent responses greater than the number of non-reversed items on any of the three scales. 

For example, in a scale that has 20 items total with 9 reverse-coded items; a score of greater than 

13 is deemed unacceptable. 

Participants who were retained included parents (n = 192) of children in grades 1 through 

5 (Gr.1 = 62, Gr.2 = 27, Gr.3 = 39, Gr.4 = 33, and Gr.5 = 31; 107 boys). One hundred and three 

parents identified their own gender as female and 89 identified as male. Parents reported a range 
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of education levels: less than high school (0.52%), high school or GED (9.90%), at least 1 year 

of college (20.83%), associate degree or equivalent 2-year undergraduate degree (15.63%), 

bachelor’s degree or equivalent 2-year undergraduate degree (35.94%), some graduate training 

(not completed) (3.65%) and graduate degree (13.54%). The median education level was a 

bachelor’s degree.  

Procedure 

 Parents began the online survey by completing a series of demographic questions. They 

then completed the AMAS (Hopko et al., 2003), the homework interaction items (i.e., time spent 

on math homework and parents’ emotional experience during this interaction), followed by the 

math knowledge measure.  

Materials  

Math Anxiety. Parents’ math anxiety was measured using the nine-item Abbreviated 

Math Anxiety Scale (AMAS; Hopko et al., 2003), a widely used scale measuring math anxiety 

among children, adolescents, and adults. Participants were required to rate how anxious they feel 

in a variety of math-related situations (e.g., “Having to use the tables in the back of a math book” 

and “Listening to a lecture in math class”) on a five-point Likert scale ranging from 1 = Lower 

Anxiety to 5 = Higher Anxiety. Good to excellent internal consistency (α = .83 to .90) and good 

test-retest reliability (r = .83; four-month time frame) have been reported for this measure 

(Hopko et al., 2003). Strong convergent validity has been shown between the original Math 

Anxiety Rating Scale-Revised (MARS-R; Hopko, 2003) and the AMAS (r = .85), the AMAS-

learning math anxiety subscale (r = .70), and the AMAS-math evaluation anxiety subscale (r = 

.81).  
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Homework-Helping Interaction. To measure the extent to which parents helped 

children with their homework, parents responded to the question, “How often do you help your 

child with their math homework?” Parents responded using a six-point scale ranging from 

‘never’ to ‘every day.’  This single item was used to ensure consistency with previous research on 

parent math anxiety and homework help (Maloney et al., 2015). Parents also provided answers to 

the open-ended question, “On an average school day, how many minutes does your child spend 

on math homework?” An additional five items measured parents’ emotional experience 

surrounding the math homework-helping interaction using a seven-point scale. These included 

parents’ confidence in their math homework helping skills (ranging from ‘not at all confident’ to 

‘very confident’), parents’ frustration during the math homework-helping interaction (ranging 

from ‘not at all frustrating to me’ to ‘very frustrating to me’), the frequency of conflict between 

the parent and child during the homework interaction (ranging from ‘no conflict’ to ‘a lot of 

conflict’), parents’ level of stress during the interaction (ranging from ‘not at all stressful’ to 

‘very stressful’), and finally the emotionality felt by parents towards their children during the 

interaction (ranging from ‘feels close or warm’ to ‘feels distant or cold’). Note that the 

confidence variable was subsequently reverse-coded, wherein a higher score indicates lower 

confidence. 

 Parent Math Knowledge Measure. To quantify their math knowledge, parents were 

asked to complete a 22-item multiple-choice measure designed to assess mathematical reasoning 

among community college students (Stigler et al., 2011). The items focused on key concepts of 

6th to 12th grade mathematics, including comparison of fractions, equivalence of percentages, and 

evaluation of algebraic expressions (e.g., “A pound of apples costs $1.98. How much will 0.75 

pound cost?”).  
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Results 

Preliminary Analyses 

A missing values analysis was conducted and indicated that there were no missing values 

in the dataset. All variables were screened for parametric test assumptions. Data were evaluated 

for outliers, linearity, independence of residuals, homoscedasticity, multicollinearity, and 

normality. Eight univariate outliers with z-scores greater than +/- 3.29 were removed. As 

recommended by Tabachnick and Fidell (2013), we identified and removed 2 multivariate 

outliers using Mahalanobis distance, evaluated at p < .001 and X2 (chi squared) with degrees of 

freedom equal to the number of variables. For all three regressions, linearity was assessed using 

partial regression plots and studentized residuals against predicted values. Independence of 

residuals was confirmed with Durbin-Watson statistics (1.812, 1.957, and 1.760, respectively). 

Homoscedasticity was verified through visual inspection of studentized residuals versus 

unstandardized predicted values. No multicollinearity was found, as tolerance values were 

greater than 0.1. The assumption of normality was met using P-P plots. Based on these results, 

the analysis proceeded for each regression. The analyses presented below are based on a total 

sample of 182 participants. 

 All analyses were executed using IBM SPSS Statistics for Windows, Version 25.0 (2017). 

See Table 2.1 for means, standard deviations, and zero-order correlations.
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Table 2.1  

Means, Standard Deviations and Correlations Matrix for Study 1a 

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 

1. Parent Gender 

(1=male; 2=female) 

1.54 .50 - .02 .88** .06 -.50 .05 -.06 .29** .25** .23** .25** .16** 

2. Child Gender 

(1=male; 2=female) 

1.45 .50  - .04 .09 -.02 -.19* .03 .08 .02 .02 -.03 -.03 

3. Child Grade 2.73 1.46   - .06 -.08 .11 -.09 .31** .26** .27** .28** .16* 

4. Math Anxiety 2.40 .82    - -.39 .13 .01 .39** 0.33** .20** .29** .22** 

5. Math Knowledge .72 .19     - -.12 -.06 -.30** -.26** -.19* -.28** -0.03 

6. Time spent by child 

(min.) 

33.49 19.40      - .26** .01 .16* .12 .15* .06 

7. Frequency of 

parental help 

4.88 .99       - -.26** .01 .08 .04 -.03 

8. Confidence 2.31 1.54        - .50** .28** .42** .46** 

9. Frustration 2.98 1.78         - .79** .82** .66** 

10. Conflict 2.69 1.70          - .81** .61** 

11. Stress 2.88 1.84           - .65** 

12. Emotionality 2.60 1.52            - 

Note. * p < .05; ** p < .01; M = mean; SD = standard deviation. Note that the confidence variable was reverse-coded, wherein a higher 

score indicates lower confidence. 

 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 31 

Time Spent on Math Homework 

We first tested the hypotheses that higher math-anxious parents would help their children 

less often with their math homework and that their children would spend less time (per day) 

working on their math homework. A linear regression in which parental math knowledge, parent 

and child gender, child’s grade and parents’ math anxiety predicted the amount of time children 

spent on their math homework (i.e., total number of minutes), yielded no significant relation 

between parents’ math anxiety and the amount of time their child spent on their math homework, 

F(5,176) = 3.214, p > .05, adj. R2 = .06. In a parallel linear regression predicting the frequency 

with which parents help their children with their math homework, again, parents’ math anxiety 

was not a significant predictor F(5,176) = .605, p > .05, adj. R2 = -.01. For the full models, see 

Table 2.2. 

Table 2.2  

Summary of Multiple Regression Analyses Predicting for Time Children and Parents Spent on 

Math Homework 

Variable B SEB β 

Child Time Spent    

Constant 46.27 10.42  

Parent Gender -8.51 5.96 -.22 

Child Gender -8.06 2.82 -.21** 

Child Grade 3.95 2.04 .30t 

Parental Math Knowledge -7.04 7.91 -.07 

Parental Math Anxiety 2.62 1.86 .11 

Parent Time Spent Helping    

Constant 5.12 .55  

Parent Gender .24 .32 .12 

Child Gender .07 .15 .04 

Child Grade -.14 .11 -.20 

Parental Math Knowledge -.38 .42 -.07 

Parental Math Anxiety -.03 .10 -.02 

Note. t p < .10; * p < .05; ** p < .01; B = unstandardized regression coefficient; SEB = standard 

error of the coefficient; β = standardized coefficients. 
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Emotional Experience Surrounding the Math Homework Environment 

A principal component analysis (PCA) was run on the 5-item questionnaire measuring the 

emotional experience surrounding the math homework environment for 196 parents. Given the 

high correlations between the five items of interest (i.e., confidence, frustration, conflict, stress, 

and emotionality), a PCA was conducted in order to reduce the five correlated variables into a 

single artificial variable (i.e., a component). Inspection of the correlation matrix (see Table 2.1 

above) showed that all variables had at least one correlation coefficient greater than 0.3. The 

overall Kaiser-Meyer-Olkin (KMO) measure was 0.83 with individual KMO measures all greater 

than 0.7, classifications of 'middling' to 'meritorious' (Kaiser, 1974). Bartlett's test of sphericity 

was statistically significant (p < .001), indicating that the data is likely factorizable.  

PCA revealed only one component that had an eigenvalue greater than one and which 

explained 69.05% of the total variance. Visual inspection of the scree plot (see Supplementary 

Material in Appendix B, Figure B1) indicated that only one component should be retained 

(Cattell, 1966). Given that only one component was retained, the solution could not be rotated. 

See Table B1 for the component matrix. 

A single linear regression was conducted to examine the relation between parental math 

anxiety and parents’ emotional experience surrounding the math homework environment. This 

analysis controlled for parents’ math knowledge, parent and child gender, and child’s grade. 

Math anxiety significantly predicted the emotional experience during math homework 

help reported by parents, with higher-math-anxious parents reporting significantly more negative 

emotions during the math homework-helping interaction, F(5,176) = 9.826, p < .001, adj. R2 = -

.20. Additionally, parental math knowledge marginally predicted parents’ emotional experience 

during math homework, indicating that lower math knowledge is related to more negative 
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emotional interactions, F(5,176) = 9.826, p < .10, adj. R2 = -.20. See Table 2.3 for the full model. 

A summary of multiple regression analyses predicting for individual items related to parents’ 

emotional experience surrounding the math homework environment (i.e., confidence, frustration, 

conflict, stress, and emotionality) is provided in Appendix B, Table B2. 

Table 2.3  

Summary of Multiple Regression Analysis Predicting for Emotional Experience Surrounding the 

Math Homework Environment 

Variable  B SEB β 

Constant  1.48 .69 

Parent Gender  .17 .39 .06 

Child Gender  -.09 .19 -.03 

Child Grade  .22 .14 .23 

Parental Math Knowledge  -.92 .53 -.13t 

Parental Math Anxiety  .48 .12 .28*** 

Note. t p < .10; *** p < .001; B = unstandardized regression coefficient; SEB = standard error of 

the coefficient; β = standardized coefficients. Males = 1 and Females = 2. 

 

Discussion 

 The results of Study 1a provide compelling evidence that parents’ own math anxiety 

relates to how they perceive their math homework-helping interactions. While neither the amount 

of time that children spent doing math homework, nor the frequency with which parents helped 

their children with their math homework, varied as a function of parents’ level of math anxiety, 

higher-math-anxious parents reported more negative interactions overall (i.e., a more negative 

emotional experience) than did those with lower math anxiety. Importantly, these findings were 

not attributable to differences in mathematical competence between higher- and lower-math-

anxious parents. 

Given that Study 1a is the first (to my knowledge) to assess how parents’ own math 

anxiety is related to their perceptions of their math homework-helping experience, we felt it 
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prudent to conduct a follow-up study (Study 1b) to serve as a replication. Importantly, in Study 

1a, we controlled for parents’ math knowledge. However, we did not control for anxiety in 

general (indeed, math anxiety and general anxiety are reported to be moderately correlated; 

Hembree, 1990). As such, in Study 1b, we aimed to both replicate the findings from Study 1a, 

and to extend these findings by also controlling for parents’ levels of anxiety in general.  

Study 1b 

In this second study, we surveyed parents of first- to sixth-grade children with the intent 

of replicating and extending the findings of Study 1a. Importantly, here, parents’ general anxiety 

was also assessed to ensure that the relations with math anxiety observed in Study 1a were not 

driven by parental anxiety in general. None of the participants from Study 1a also completed 

Study 1b.  

Method 

Participants 

Once again, participants were recruited via Amazon Mechanical Turk to complete a 

survey on Qualtrics and were compensated at a rate of $8.00 (USD) per hour for completing the 

survey. The same approach to data screening and cleaning was applied based on guidelines 

provided by Storozuk et al. (2020). Out of 592 participants, a total of 378 respondents were 

excluded from the sample. Multiple participants failed to meet more than one inclusion criterion. 

A total of 339 participants were eliminated because they failed to complete all necessary 

measures, with certain scales omitted in their entirety, making imputation analysis unfeasible. 

Additionally, six participants identified through longstring analysis were excluded. Further 

exclusion criteria were applied: 22 participants whose child's grade fell outside the range of 
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grades 1 to 6, 13 participants whose age was under 18 years old, and 37 participants whose 

child's age did not fall between 5 and 12 years old. 

The final sample consisted of 214 parents of children in grades 1 through 6 (Gr.1 = 69, 

Gr.2 = 42, Gr.3 = 31, Gr.4 = 26, Gr.5 = 20, and Gr.6 = 26; 129 boys). Ninety-five parents 

identified their own gender as female and 119 as male. Parents reported a range of education 

levels: high school diploma (20.56%), college diploma (12.62%), bachelor’s degree (50.93%), 

master’s degree (14.95%) and doctoral degree (0.93%). The median education level was a 

bachelor’s degree. 

Procedure 

Study 1b followed the same procedure as Study 1a, with the inclusion of the STAI-Y. 

Materials 

All questionnaires from Study 1a were included in the second study. In addition to these, 

a measure of general anxiety was also included.  

Generalized Anxiety. To assess parents’ general trait anxiety, the State-Trait Anxiety 

Inventory Form Y (STAI-Y; Spielberger et al., 1983) was used. This 20-item self-report measure 

includes items such as “I worry too much over something that really doesn’t matter” and “I am 

content; I am a steady person” (Spielberger et al., 1973). The items were rated on a four-point 

scale ranging from “Almost Never” to “Almost Always,” with higher scores indicating greater 

anxiety. Good to excellent internal consistency (α = .86 to .95) has been reported for this measure 

and test-retest reliability coefficients have ranged from .65 to .75 over a two-month interval 

(Spielberger, 1989). Content validity has been measured with other measures of anxiety, 

including the Taylor Manifest Anxiety Scale and the Cattell and Scheier’s Anxiety Scale 

Questionnaire (r = .73 and .85, respectively; Julian, 2011). 
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Results 

Preliminary Analyses 

A missing values analysis was conducted and indicated that there were no missing values 

in the dataset. All variables were screened for parametric test assumptions. Data were evaluated 

for outliers, linearity, independence of residuals, homoscedasticity, multicollinearity, and 

normality. Data were evaluated for outliers, normality, independence of residuals, linearity, 

homoscedasticity and multicollinearity. Seven univariate outliers with z-scores greater than +/- 

3.29 were removed. An additional two multivariate outliers were removed as indicated by 

Mahalanobis distance evaluated at p < .001 and X2 (chi squared) with degrees of freedom equal 

to the number of variables. For all three regressions, linearity was assessed using partial 

regression plots and studentized residuals against predicted values. Independence of residuals 

was confirmed with Durbin-Watson statistics (2.050, 2.052, and 1.835, respectively). 

Homoscedasticity was verified through visual inspection of studentized residuals versus 

unstandardized predicted values. No multicollinearity was found, as tolerance values were 

greater than 0.1. The assumption of normality was met using P-P plots. Based on these results, 

the analysis proceeded for each regression. The analyses presented below are based on a total 

sample of 205 participants.  

All analyses were executed using IBM SPSS Statistics for Windows, Version 25.0 (2017). 

See Table 2.4 for means, standard deviations, and zero-order correlations. 

Time Spent on Math Homework 

 A series of linear regressions were conducted in order to determine whether the relation 

found between parental math anxiety and time spent on math homework found in Study 1a 

would replicate before and after controlling for parents’ general anxiety (in addition to 
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controlling for parent and child gender, child grade, and parental math knowledge). Before 

controlling for general anxiety, parents’ math anxiety was positively associated with the time 

children spent on their math homework, F(5,199) = 6.207, p < .001, adj. R2 = .113. This finding 

was in line with the original hypothesis but did not align with the findings of Study 1a. When 

controlling for general anxiety, this association remained true, F(6,198) = 5.147, p < .001, adj. R2 

= .11. Moreover, contrary to Study 1a, there was a statistically significant positive association 

between parents’ math anxiety and the frequency with which they help their child with their math 

homework, F(5,199) = 3.810, p < .05, adj. R2 = .06. This finding remained true after controlling 

for parental general anxiety, F(6,198) = 3.265, p < .05, adj. R2 = .06. For the full models after 

controlling for general anxiety, see Table 2.5. 
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Table 2.4  

Means, Standard Deviations and Correlations Matrix for Study 1b 

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 

1. Parent Gender 

(1=male; 

2=female) 

1.43 .50 - .09 .12 .11 -.11 .06 .03 .02 .11 .05 .03 .11 -.03 

2. Child Gender 

(1=male; 

2=female) 

1.40 .49  - -.07 -.04 .11 .07 -.01 -.01 .01 -.15* -.13 -.11 -.05 

3. Child Grade 2.82 1.75   - -.13 .09 -.10 .13 -.15* .04 -.01 -.05 .00 -.10 

4. Math Anxiety 2.45 .99    - -.42** .56** .32** .24** .32** .61** .63** .65** .56** 

5. Math 

Knowledge 

.64 .22     - -.23** -.16* -.22** -.33** -.31** -.35** -.32** -.32** 

6. Generalized 

Anxiety 

2.03 .53      - .18* .10 .32** .42** .38** .45** .44** 

7. Time spent by 

child (min.) 

32.40 19.92       - .10 .20** .25** .19** .25** .13 

8. Frequency of 

parental help 

5.13 .69        - -.07 .10 .12 .13 .13 

9. Confidence 2.39 1.37         - .42** .31** .44** .38** 

10. Frustration 3.39 1.76          - .72** .75** .66** 

11. Conflict 3.15 1.67           - .81** .75** 

12. Stress 3.27 1.71            - .72** 

13. Emotionality 3.13 1.59             - 

Note. * p < .05; ** p < .01; M = mean; SD = standard deviation. Note that the confidence variable was reverse-coded, wherein a higher 

score indicates lower confidence. 
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Table 2.5  

Summary of Multiple Regression Analyses Predicting for Time Children and Parents Spent on 

Math Homework 

Variable B SEB β 

Child Time Spent    

Constant 12.64 9.35  

Parent Gender -1.24 2.72 -.03 

Child Gender 1.15 2.75 .03 

Child Grade 2.03 .77 .18** 

Parental Generalized Anxiety -.18 3.06 -.01 

Parental Math Knowledge -3.33 6.78 -.04 

Parental Math Anxiety 6.82 1.76 .34*** 

Parent Time Spent    

Constant 5.34 .33  

Parent Gender -.00 .10 -.00 

Child Gender .02 .10 .01 

Child Grade -.04 .03 -.11 

Parental Generalized Anxiety -.08 .11 -.06 

Parental Math Knowledge -.44 .24 -.14t 

Parental Math Anxiety .14 .06 .20* 

Note. t p < .10; * p < .05; ** p < .01; *** p < .001; B = unstandardized regression coefficient; SEB 

= standard error of the coefficient; β = standardized coefficients. 

 

Emotional Experience Surrounding the Math Homework Environment 

A principal component analysis (PCA) was run on the 5-item questionnaire that measured 

the emotional experience surrounding the math homework environment for 205 parents*. Again, 

a single linear regression analysis was conducted to determine whether parents’ math anxiety is 

associated with negative parental emotions surrounding math homework-helping interactions, as 

 
 
* The suitability of PCA was assessed prior to analysis. Inspection of the correlation matrix (see Table 2.4 above) 

showed that all variables had at least one correlation coefficient greater than 0.3. The overall Kaiser-Meyer-Olkin 

(KMO) measure was 0.85 with individual KMO measures all greater than 0.7, classifications of 'middling' to 

'meritorious' according to Kaiser (1974). Bartlett's test of sphericity was statistically significant (p < .001), indicating 

that the data is likely factorizable. PCA revealed only one component that had an eigenvalue greater than one and 

which explained 69.02% of the total variance. Visual inspection of the scree plot (see Supplementary Material in 

Appendix B, Figure B2) indicated that only one component should be retained (Cattell, 1966). Given that only one 

component was retained, the solution could not be rotated. See Table B3 for the component matrix. 
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was seen in Study 1a, even after controlling for general anxiety. For the full model after 

controlling for general anxiety, see Table 2.6. 

As was the case in Study 1a, math anxiety significantly predicted the emotional 

experience during math homework help reported by parents, with higher-math-anxious parents 

reporting significantly more negative emotions during the math homework-helping interaction, 

F(6,198) = 33.103, p < .001, adj. R2 = .486. Additionally, parental math knowledge also 

significantly predicted parents’ emotional experience during math homework, indicating that 

lower math knowledge is associated to more negative emotional interactions, F(6,198) = 33.103, 

p < .05, adj. R2 = .486.  A summary of multiple regression analyses predicting for individual 

items related to parents’ emotional experience surrounding the math homework environment 

(i.e., confidence, frustration, conflict, stress, and emotionality), controlling for parental 

generalized anxiety, is provided in Appendix B, Table B4. 

Table 2.6  

Summary of Multiple Regression Analyses Predicting for Emotional Experience Surrounding the 

Math Homework Environment 

Variable  B SEB β 

Constant  1.106 .50  

Parent Gender  -.05 .14 -.02 

Child Gender  -.22 .14 -.08 

Child Grade  .05 .04 .06 

Parental Generalized Anxiety  .43 .16 .17** 

Parental Math Knowledge  -.74 .35 -.12* 

Parental Math Anxiety  .74 .09 .54*** 

Note. * p < .05; ** p < .01; *** p < .001; B = unstandardized regression coefficient; SEB = standard 

error of the coefficient; β = standardized coefficients. Males = 1 and Females = 2. 

 

Discussion 

The aim of Study 1b was to serve as a replication and extension of Study 1a. As in Study 

1a, parents who reported being more anxious about mathematics also reported more negative 
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interactions while helping their children with their math homework than those were less math 

anxious. It is important to note that these relations are not better explained by the mathematical 

knowledge and generalized anxiety of higher-math-anxious parents. 

While the majority of the relations observed in Study 1a were replicated in Study 1b, 

there was one discrepancy. Specifically, in Study 1a, there was no relation between parents’ math 

anxiety and the amount of time that their child spent on math homework or the amount of time 

that the parents helped with math homework. However, in Study 1b, parents’ math anxiety was 

positively associated with the time that children spent on their math homework. The implication 

of these findings and some of the limitations of these studies are discussed below. 

General Discussion 

In two separate studies, a relation between parent’s math anxiety and their experience of 

helping their child with their math homework was demonstrated. As predicted, parents who are 

higher in math anxiety report perceiving their homework helping interaction with their children 

as being more negative overall. Importantly, these relations are not due to differences in either 

mathematical competence or general anxiety between higher and lower math-anxious parents. 

These results provide important insights into what the math homework helping interactions look 

like for parent-child dyads when the parents are higher in math anxiety.  

Understanding this dynamic has important implications, especially given the push for 

parents to be involved in their children’s learning (e.g., Ministry of Education, 2022) The fact 

that parents who are higher in math anxiety report a more negative experience overall than their 

lower math-anxious peers while helping their children with their math homework may provide 

some insight into why higher math-anxious parent’s math homework help can backfire. As 

reported in Maloney et al. (2015), when higher-math-anxious parents help their children 
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frequently with mathematics homework, their children learn less math and increase in math 

anxiety themselves (relative to when higher math-anxious parents help less or not at all). Given 

the results from the current studies, it is plausible that the increased negativity experienced by 

higher math-anxious parents is also experienced (or, at least, perceived), by their children, given 

that children tend to observe and imitate the behaviours and emotional responses of their role 

models (i.e., parents; Bandura & Walters, 1977; Hoover-Dempsey et al., 2001). Consequently, 

when children witness their parent expressing negativity towards math, they may internalize 

these attitudes and beliefs, leading to decreased engagement and learning in math-related 

activities. Children also look to their parents for cues on how to interpret and respond to 

unfamiliar or ambiguous situations (e.g., Ehli et al., 2020). Therefore, if children perceive their 

parents exhibiting negative emotions towards math, they may interpret math-related tasks as 

threatening or aversive, consequently heightening their own levels of math anxiety. This 

increased negativity may lead children to learn less math and to develop negative associations 

with mathematics, resulting in increases in their own math anxiety.  

Encouraging a push for higher involvement among math-anxious parents has the 

potential to simply lead to more conflict and hostility among parents and their children. 

Moreover, children who spend their time at home in conflict with their parents are at risk for 

developing a negative emotional relationship with math. In fact, according to the social cognitive 

view of motivation, the models to which people are exposed, along with their own self-efficacy, 

are two of the strongest predictors of students’ own motivation to learn (Foley et al., 2017). 

Hence, any possible benefit afforded by parents helping their children complete math homework 

may be washed away by students developing a more enduring negative disposition towards math.  
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The data reported here are consistent with a previous report suggesting that when 

working to understand the etiology of math anxiety, it is important to understand the relationship 

between parents and children. Bosmans and de Smedt (2015) argued that the development of 

math anxiety might reflect, at least in part, a maladaptive affect regulation mechanism that is 

characteristic of insecure attachment relationships. Specifically, they reported that higher levels 

of math anxiety in children seem to be associated with insecure attachment to mothers in middle 

childhood and that math anxiety mediates the association between insecure attachment and 

mathematical achievement. Note that Bosmans and de Smedt (2015) did not examine the relation 

between math anxiety and attachment to male caregivers (e.g., fathers). The fact that parent 

gender was not a significant predictor in the present studies suggest that examining the 

attachment between male caregivers and children in relation to math anxiety is an important next 

step (a future direction that is also highlighted in Bosmans & de Smedt, 2015).   

Another strength of these studies is the relatively balanced representation of male and 

female parents who participated. Indeed, many studies examining parental homework 

involvement skew towards more female parents responding than males (e.g., Cannon & 

Ginsburg, 2008; Daches Cohen & Rubinsten, 2017; Maloney et al., 2015). Interestingly, with two 

relatively gender-balanced samples, there were no significant relations between parents’ gender 

and the outcomes assessed in these studies. 

Limitations and Future Research 

The results of the present studies clearly indicate that when parents are higher in math 

anxiety, they perceive their homework helping interaction with their children to be more negative 

overall. While these results are compelling and robust (i.e., they are seen in two separate samples 

and persist even after controlling for parents’ math ability and general anxiety), there are 
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limitations to this work that need to be taken into account when designing future studies in this 

area. For example, parents’ perceptions of the math homework-helping interaction were assessed, 

but the child’s perspective or the child’s math outcomes were not included. Thus, while taken 

together, the results of this study and that of Maloney et al. (2015) would seem to suggest that 

the reason parents’ math anxiety causes children to learn less math when they help them with 

their homework is because the math homework-helping environment is a highly negative one. 

However, it is important to note that this conclusion cannot be drawn in fact. Rather, what can be 

concluded from the current work and from that of Maloney et al. (2015) is that when parents are 

higher in math anxiety and they help their children with their math homework, not only do 

children learn less math and become more anxious about math themselves (Maloney et al., 

2015), but parents experience more negative emotions during that interaction than do their lower 

math-anxious peers. 

It is also important to note that the relations between parents’ math anxiety and the time 

that they spend helping their children with their math homework were not consistent between 

Study 1a and Study 1b. This discrepancy may be due, in part, to the fact that not all schools 

assign the same amount of math homework. Indeed, while some school policies may require 

schools to send children home with homework every day, others might assign homework much 

less often. As such, the response options to the items in question may be less relevant for some 

parents and children compared to others. Another potential demographic factor worth 

considering would be the socio-economic status of the families included in the survey. It is of 

course possible that homework assignment and parental input may vary as a function of school-

level socio-economic status. Furthermore, a large portion of each sample was excluded from the 

analyses if they did not complete measures in their entirety. Although this raises the question of 
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whether these values were missing at random, we felt it prudent to implement this rigorous data 

cleaning approach given that we used Amazon Mechanical Turk to recruit data, which can 

sometimes attract professional participants or even bots in these sample pools (see Aruguete et 

al., 2019; Rouse, 2015). Future research may want to consider these factors and is thus needed 

before strong claims can be made regarding any potential relation between parents’ math anxiety 

and the time that they spend helping their children with their homework. Lastly, it is important to 

note that, while these two studies provide a first glimpse into the relation between parents’ math 

anxiety and the math-homework-helping environment, they do not give us an indication of what 

actually happens during these homework helping interactions. Direct observation is required 

before any concrete recommendations can be made as to how to create a more positive and 

enjoyable math homework-helping experience. 

While these studies add support to the idea that it will be helpful to design scaffolding 

materials to assist parents in helping their children with their math homework, it cannot yet be 

concluded in which maladaptive strategies higher-math-anxious parents engage. However, one 

promising empirically supported approach involves an educational intervention designed to 

promote more positive interactions between children and their parents with regards to math. In 

this intervention, short math story problems are provided through an iPad app (Overdeck et al., 

2021). Berkowitz and her colleagues (2015) examined the effectiveness of this app and found 

that, when used even as little as once per week, children’s math achievement increased by the 

end of the school year. Importantly, the magnitude of this effect was larger for those children 

with higher-math-anxious parents. It is important to note here that Berkowitz et al. (2015) do not 

know the mechanism through which using the app lead to increased achievement but do suggest 

that this may have occurred through improving parents’ math interactions with their children. It 
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is not suggested that this particular intervention (i.e., Bedtime Math) is the most optimal 

intervention, or even the most optimal means of delivering an intervention (i.e., through a tablet), 

to help parents help their children with math. However, the findings of Berkowitz et al. (2015) do 

support the notion that scaffolding parents’ interaction around math and, thus, their homework 

helping, may serve as a way to boost children’s math learning, particularly for those most 

vulnerable. 

Implications and Conclusions 

 In the current paper, important steps were taken towards understanding where parents are 

going wrong during their math homework helping interactions with their children. In two 

separate studies, we demonstrated a relation between parent’s math anxiety and their emotional 

experience whilst helping their child with their math homework. Because higher math-anxious 

parents are experiencing much more negative emotions during this interaction, they are 

potentially hindering their child’s math learning experience. With the overarching intent being to 

discover the mechanisms by which parents’ math anxiety is transmitted to their children, this 

study is a stepping-stone towards understanding the relational behaviours used between parent-

child dyads during the homework-helping interactions. With the Government of Ontario pushing 

for parental engagement in children’s learning (Ministry of Education, 2022), it is hoped that this 

study will both (1) highlight the importance of developing and evaluating scaffolding tools to 

help parents help their children with math and (2) lead to the sensitization of parents in terms of 

homework involvement. Hopefully, these data, along with those of Maloney et al. (2015), will 

encourage parents to be mindful of the negative emotions that they may be transmitting to their 

children during the math homework-helping interaction and the long-term consequences that 

these negative emotions may have for their children’s academic and career trajectories. 
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CHAPTER 3: Study 2 

Relations between Math Achievement, Math Anxiety, and the Quality of Parent–Child 

Interactions While Solving Math Problems 
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parent–child interactions while solving math problems. Education Sciences, 13(3), 307. 

https://doi.org/10.3390/educsci13030307 

*These authors contributed equally to the work. 

 

 

 

Author’s Note 

This research was supported by a SSHRC Insight Development Grant to Erin A. Maloney 

(no. 231159-190799-2001) and a SSHRC Joseph-Armand Bombardier CGS Doctoral 

Scholarship to Michela DiStefano.  



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

48 

Abstract 

In Study 2, we used a multi-method approach to understand the quality of math 

homework-helping interactions between parents and their children, and how parents’ and 

children’s own math achievement and math anxiety relate to the quality of the interaction. Forty 

parents and their children (ages 10-12 years; grades 5 to 7) completed self-report measures of 

math and general anxiety. Parents and children completed standardized assessments of math 

achievement and were then recorded as they engaged in a simulated math homework interaction. 

Coders first used the Parent-Child Interaction Scale for the Preschool and School Periods (Moss 

et al., 1996) to assess parental and child behaviours the math homework-helping interaction. 

Parent-child dyads generally performed well on the simulated math homework task. 

Nevertheless, task performance was correlated with the quality of the interaction, with higher 

quality interactions associated with higher accuracy on the math task. Furthermore, the 

variability in the quality of the interaction was associated with parents’ and children’s math 

achievement, and with the math anxiety of the children, but not the parents. Coders then used the 

Linguistic Inquiry and Word Count (LIWC-22; Boyd et al., 2022) to measure the frequency of 

negative and positive words used by parents during the math homework-helping interaction. 

There was a positive correlation between parents’ and children’s use of negative words during 

the interaction. Additionally, the variability in the frequency of positive words used by parents 

was associated with parents’ math achievement and accuracy on the math task. Identifying the 

elements that influence parent-child interactions in math-related situations is essential to 

developing effective interventions to scaffold children’s math learning and attitudes.  

Keywords: math anxiety, math achievement, homework help, parent-child interaction 
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Relations between Math Achievement, Math Anxiety, and the Quality of Parent–Child 

Interactions While Solving Math Problems 

Findings from Chapter 2 (Study 1) provide evidence to support that when parents are 

higher in math anxiety, the interactions surrounding math homework are altogether more 

negative (i.e., less confident, as well as more conflict-ridden, stressful, frustrating, and 

emotionally distanced/cold). These findings must be interpreted cautiously, however, given that 

they stem from self-reported measures of parents’ perceptions of the math homework-helping 

interaction and do not include the child’s perspective or math outcomes. Thus, taken together 

with the work of Maloney et al. (2015), it can be asserted that when parents are higher in math 

anxiety, and they help their children with their math homework, not only do children learn less 

math and become more anxious about math themselves (Maloney et al., 2015), but higher math-

anxious parents experience more negative emotions during that interaction than do their lower 

math-anxious counterparts (Chapter 2; Study 1). While it is reasonable to assume that the math 

homework interactions of higher math-anxious parents and their children are more negative than 

those of their peers, this remains an empirical question. Although self-reports provide an 

understanding of how parents and children perceive the interaction, self-reports do not allow 

researchers to directly observe what is happening during the math homework-helping interaction. 

Indeed, there is evidence to suggest variation in how adults appraise previous math experiences, 

and such appraisals are related to math anxiety and attitudes (see Hunt & Maloney, 2022). This 

strengthens the case for necessitating behavioural observations. 

In the current study, observations of parent-child dyads interacting were coded in a 

simulated math homework interaction to garner a richer understanding of the behaviours that 

occur when parents and children work to solve math problems. Additional analyses were 
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conducted to explore the negative and positive language used by both parents and children 

during the interaction. The study also examined the relations between key parent and child 

factors and the quality of the math homework-helping interaction.  

Quality of the Math Homework-Helping Interaction  

 Parent-child interactions play a crucial role in children’s development (Lamb & Lewis, 

2013). Through the lens of Social Learning Theory, children often observe and internalize 

parental behaviours, cognitions, and communication patterns, which can influence various 

aspects of their development (Bandura, 1986, 2001, 2006). During math-related tasks, children 

may unwittingly absorb maladaptive coping strategies and attitudes from their parents, thus 

contributing to the onset and perpetuation of math anxiety. Moreover, empirical studies have 

consistently demonstrated that the quality of parent-child interaction is a significant predictor of 

children's outcomes (Bradley & Corwyn, 2007; Yap & Jorm, 2015), suggesting a potential 

pathway for intergenerational transmission of behaviours and attitudes. In the present study, the 

quality of parent-child interaction is operationalized in two distinct ways: first, by examining 

parental and child behaviours, and second, by analyzing parental and child language patterns. 

Behaviours During the Parent-Child Math Homework-Helping Interaction 

Parents’ involvement in their children’s homework across various subjects has garnered 

attention among researchers aiming to comprehend how student learning and achievement can 

benefit from parental assistance with homework (Gonida & Cortina, 2014). Homework 

involvement presents parents with an opportunity to actively support their child’s development 

(Doctoroff & Arnold, 2017), and effective parent homework involvement entails modelling, 

reinforcement, and dialogue that fosters the development of positive attitudes, knowledge, and 

behaviours in children (Hoover-Dempsey & Sandler, 1995). Furthermore, research indicates that 
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an autonomy-supportive approach to homework assistance, such as allowing the child to solve 

problems independently with parental guidance, can promote a more positive sense of well-being 

and improve academic outcomes for children (Dumont et al., 2014; Hoover-Dempsey et al., 

2001). However, parental involvement in homework can sometimes have adverse effects on 

children’s attitudes and learning (see Chen & Stevenson, 1989; Cooper & Lindsay, 2000; 

Maloney et al., 2015; Wilder, 2017). Parents who exhibit intrusive homework-helping 

behaviours, such as regulating the child’s behaviour or pressuring outcomes using commands, 

directives, or withdrawal of affection, are associated with lower academic outcomes for children 

(Hill & Tyson, 2009; Pomerantz & Eaton, 2001). Parental overcontrol, overprotection, conflict, 

rejection, and criticism are linked to childhood anxiety (see Ginsburg & Schlossberg, 2002). 

Some parents may engage in these controlling behaviours while assisting children with their 

math homework, leading to adverse effects on children’s math anxiety and math achievement.  

Although many studies primarily focus on parental behaviours, it has been argued that 

evaluations of dyad-focused features (e.g., dyadic synchrony, coordination, emotional 

reciprocity, etc.) provide more information about the quality of parent-child interactions than 

evaluations that are only centred on the parent or child alone (Dubois-Comtois et al., 2011).  

These findings underscore the importance of measuring both parent and child behaviours to gain 

insight into how the quality dyadic interactions during math homework help may be associated to 

children experiencing higher levels of math anxiety and lower math achievement. 

Language During the Parent-Child Math Homework-Helping Interaction 

 Language has been argued as being pivotal in guiding a child’s socio-cognitive growth, 

acting as the mechanism through which thoughts are structured and moulded (Vygotsky, 1978). 
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As such, it is essential to consider the affective language used by parents and children during the 

simulated math homework-helping interaction, in addition to the observed behaviours. 

It is plausible that the explicit mentions of one’s own math abilities or beliefs about math may 

influence children’s own attitudes and beliefs. For instance, it has been suggested that math-

anxious teachers are more likely to reassure students that their difficulties are to be expected, 

possibly with reference to their own experiences (Unglaub, 1997). It may be the case, then, that 

parents also make similar comments when trying to reassure their children. In asking why 

children of parents who are higher math anxiety and frequently help with math homework go on 

to develop math anxiety themselves, Ramirez et al. (2018) state the following:  

One possibility is that these frequent interactions create opportunities for parents to overtly 

express their negative beliefs about math (i.e., “Math is so confusing”) or their own 

experiences around math (e.g., “I was always scared of math”), which normalizes a fear of 

math and ultimately leads children to internalize these same negative attitudes. (p. 149)  

Thus, the present study investigates whether higher-math-anxious parents communicate 

more negative math messages to their children while helping them with their homework, and 

further explores whether these children tend to reciprocate with negative language during the 

interaction.  

Factors Contributing to the Quality of the Math Homework-Helping Environment 

It is important to study both parent and child factors that may relate to the quality of the 

math homework-helping interaction. Child factors (e.g., behaviour, mental health) have primarily 

been researched as an outcome of the quality of parent-child interactions (Ryan et al., 2017). Yet, 

the transactional model of development, which emphasizes bidirectional interplays between the 
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child and the environment, suggests that the interaction is shaped not only by parent 

characteristics but also by those of the child (Sameroff, 2009).  

Parent Math Anxiety and Math Achievement in the Context of Math Homework-Help 

Little is known about the parental factors that relate to variability within the math 

homework-helping environment. A study conducted in seven Arab countries revealed that 

children with parents who are more frequently involved in their math homework have lower 

math achievement (Alreshidi et al., 2022). The researchers suggest that parents may exhibit 

controlling behaviours that may interfere with children’s learning. In considering previous 

research by Maloney et al. (2015), another factor that may contribute to this finding is parents’ 

math anxiety. Specifically, Maloney and colleagues found that when higher math-anxious parents 

frequently helped with math homework, their children learned less math than children of lower 

math-anxious parents or than those who received less frequent homework help. The math anxiety 

of these children themselves also increased over the course of a school year. Similarly, Cosso et 

al. (2023) demonstrated that the degree to which children’s math achievement is influenced by 

the frequency of parent-child math interactions depends on parents’ math anxiety. These studies, 

however, did not assess the quality of the math interactions. Findings discussed in Chapter 2 

(Study 1) proposed that one reason the math homework help of higher math-anxious parents is 

less beneficial than that of their lower math-anxious counterparts is because the quality of the 

math homework interactions involving higher math-anxious parents is lower. Specifically, higher 

math-anxious parents tended to be lower in math achievement, and reported feeling increased 

levels of stress, tension, and frustration, as well as feeling more distant from their child when 

helping with their math homework. 
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As proposed by Alreshidi and colleagues (2022), parents who are frequently involved in 

their children’s math homework may be more intrusive in the process. In line with this, previous 

research has identified parents’ lower math achievement and higher math anxiety as factors that 

are associated with fewer autonomy-supportive and more controlling-supportive homework-

helping behaviours (Retanal et al., 2021). Although the research reported in Chapter 2 (Study 1) 

and in Retanal et al. (2021) opened the door to the possibility that parents’ own levels of math 

anxiety and math achievement relate to how they help their children with their math homework, 

the data are comprised solely of self-reports from the parents. As such, it is difficult to know 

whether children of higher math-anxious parents also experience their math homework 

interactions to be less optimal than do children of lower math-anxious parents. It is also difficult 

to determine whether the quality of the math homework-helping interaction of higher math-

anxious parents is indeed suboptimal (e.g., less autonomy supportive, more emotionally 

negative), or if they simply perceive the interactions to be so. To capture the essence of the 

quality of the math homework-helping interaction, considering both children and parents, we felt 

it prudent to take into consideration the behavioural observations of trained coders, as well as the 

linguistic analysis of the interaction. 

Child Math Anxiety and Math Achievement in the Context of Math Homework-Help 

It is important to consider both parent and child factors when assessing individual 

differences regarding how the math homework-helping interaction unfolds. Drawing from 

research in the classroom, students in a negative mood are likely to have a worse learning 

experience than students in a positive mood (Leone & Richards, 1989). Relatedly, Trautwein and 

colleagues (2009) argued that homework is likely to be most effective if students do not typically 

experience unpleasant emotions while doing their assignments. Although the focus of this study 
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is not to investigate children's mood directly, emotional factors are considered and further 

explained in the Method section. Trautwein et al. (2009) reported a reciprocal relation between 

achievement and homework-related emotions, such that lower academic achievement in children 

predicted higher levels of unpleasant homework-related emotions, and higher levels of 

unpleasant homework-related emotions, in turn, predicted lower achievement. In line with this, 

recent research suggests that when children are having difficulties with their math homework or 

expressing frustration, higher math-anxious parents’ responses during the homework-helping 

situation are more negative (i.e., more controlling, and negatively emotionally charged; see Oh et 

al., 2022; Wu et al., 2022). These findings support the notion that when working to understand 

not only how math homework interactions vary, but also what factors relate to this variability, the 

picture will be more complete if one takes into consideration both parent- and child-level factors.  

Objectives and Hypotheses 

 In the present study, a multi-method approach was used to obtain a deeper understanding 

of the math homework-helping environment than what has to date been reported in the literature. 

Specifically, using self-report, parents’ and children’s levels of math and general anxiety were 

assessed. Further, standardized assessments of parents’ and children’s math achievement were 

obtained. Parents and children were then recorded engaging in a simulated math homework 

interaction, which was coded by trained coders who assessed the quality of the interaction via 

parent-child behaviours and the language used (i.e., the frequency of negatively and positively 

valanced words used by parents and children). 

The first objective was to provide a general description of the math homework-helping 

interaction of the sample. The second objective was to describe whether the performance on the 

simulated math homework task varied as a function of the observed quality of the interaction. 
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Finally, we sought to investigate how parents’ and children’s own math achievement and math 

anxiety relate to the quality of the interaction.  

 The findings of the present study are categorized into two concurrent sections for 

analysis: 1) parental and child behaviours, and 2) parental and child language. In both sections, 

we hypothesized that the success on the math homework task would be related to the quality of 

the homework-helping interaction, in that a poorer quality of the interaction would be associated 

with lower score on the math task (Hypothesis 1). We further hypothesized that the parent-child 

interaction would be altogether more negative for lower math-achieving parents (Hypothesis 2a) 

and children (Hypothesis 2b). Similarly, we expected that the homework-helping interaction 

would be altogether more negative for higher math-anxious parents (Hypothesis 3a) and children 

(Hypothesis 3b).  

Method 

Participants 

Prior to the beginning of the COVID-19 pandemic, 41 parent-child dyads (children in 

grades 5 to 7) were recruited and participated in the present study. Participants were recruited 

through online advertisements (i.e., Facebook and Twitter), community centres (e.g., summer 

camps and recreational centres), advertisements through a school board, and a participant pool 

from a Canadian university. To be eligible to participate in this study, parents were required to be 

their child’s primary homework helper and to be fluent in English. Non-biological caretakers 

(e.g., adoptive parents or stepparents) were also invited to partake in the study, although none 

participated. 

 One dyad was removed from the sample because of an audio error. All 40 parents (n = 34 

women; Mage = 43.5 years) reported that they were the primary math homework-helping parent. 
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Parents reported a range of education levels: some college with no diploma (15%), college 

diploma (25%), bachelor’s degree (32.5%), master’s degree (22.5%), and doctoral degree (5%). 

The median education level was a bachelor’s degree. As for the children, 13 were in Grade 5 (n = 

10 girls; Mage = 10.0 years), 21 were in Grade 6 (n = 13 girls; Mage = 11.0 years), and 6 were in 

Grade 7 (n = 2 girls; Mage = 11.8 years). 

Procedure 

 As part of a larger study, children participated in a two-hour video-recorded session with 

their primary homework-helping parent. Participants had the option to participate in the study in 

the lab (n = 3) or at their home (n = 37), in which case the research assistants travelled with the 

necessary testing materials. After completing parental consent and child assent, the parents and 

children completed a series of tasks, including the simulated math homework-helping task and an 

online questionnaire, followed by the WJ-IV. Each task was administered in a counterbalanced 

order for each dyad (i.e., all six possible orders of task administration were used, 

counterbalanced across participants) in order to evenly distribute the effects of the task sequence. 

 Experimenters explained to the dyad that the objective of the simulated math homework-

helping task was for the child to solve each math problem. The parent was informed that they 

were allowed to help their child with the task where they saw fit, just as they would normally if 

this were a regular homework assignment. The child and parent were allotted a maximum of 30 

minutes to complete the task, with the flexibility to conclude earlier if they found they required 

less time. Dyads were given the option to work directly in the booklet or use a whiteboard to 

work through the math problems. Final answers were to be recorded directly in the booklet. 

After completing the homework-helping task, one experimenter asked the parent to 

follow them into a separate testing room and the other experimenter stayed in the room with the 
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child. Both parent and child were asked to complete questionnaires on a computer. Additionally, 

the parents and children separately completed subtests of the WJ-IV in individual rooms to 

assess participants’ mathematical achievement. 

Materials 

Mathematics Anxiety  

Participants’ (both parent and child) math anxiety was measured using the nine-item 

Abbreviated Math Anxiety Scale (AMAS; Hopko et al., 2003), which is described in Chapter 2 

(Study 1a). 

Generalized Anxiety 

To assess parents’ trait anxiety, the State-Trait Anxiety Inventory Form Y (STAI-Y; 

Spielberger et al., 1983)—described in Chapter 2 (Study 1b)—was administered.  

In addition, children completed the Trait-Anxiety subscale from the State-Trait Anxiety 

Inventory for Children (STAIC; Spielberger et al., 1973). For each of the 20 statements, 

participants indicated how they generally feel on a three-point scale ranging from “hardly ever” 

to “often” (e.g., “I feel unhappy” and “I have trouble deciding what to do”), with higher scores 

indicating greater anxiety. Acceptable to good internal consistency (α = .78 and .81; males and 

females, respectively) and acceptable test-retest reliability (r = .65 and .71; males and females, 

respectively) have been reported for this measure (Spielberger et al., 1973). The concurrent 

validity of the STAIC has been supported by high correlations with similar measures, such as the 

Children’s Manifest Anxiety Scale (r = .75), the General Anxiety Scale for Children (r = .63), 

and the Hamilton Anxiety Rating Scale Interview (r = .58) (Kirisci & Clarck, 1992). 

Mathematics Achievement  
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A composite of the Math Facts Fluency and Calculation assessments from the Woodcock-

Johnson IV (WJ-IV; Schrank & Wendling, 2018; copyrighted) was used as a measure of 

mathematics achievement. The WJ-IV is a standardized, nationally norm-referenced achievement 

test appropriate for individuals aged 2 to 90 years old. For this study, all parents were 

administered the WJ-IV Tests of Achievement Form A and all children were administered the 

WJ-IV Tests of Achievement Form B.  

 Math facts fluency. Participants were provided a booklet of 160 single-digit arithmetic 

problems (i.e., addition, subtraction, and multiplication). All participants began with Item 1 and 

were given three minutes to complete as many calculations as possible. Participants were scored 

on the total number of correct responses. This task has test-retest reliabilities of .95 for children 

aged 7 to 9 years and for adults (Mather & Wendling, 2014). 

 Calculation. Participants were provided a booklet of 57 math problems of increasing 

difficulty. Depending on age-appropriateness, items included numerical operations (i.e., addition, 

subtraction, multiplication, and division), geometric, trigonometric, logarithmic, and calculus 

operations. Children in grades 5 and 6 began with Item 19, children in grade 7 began with Item 

23, and adults began with Item 27. Once participants successfully completed six items in a row 

(i.e., they reached the basal criterion), testing proceeded until the six highest-numbered items 

administered were responded to incorrectly (i.e., they had reached the ceiling criterion), or until 

Item 57 was administered. Participants were scored on the total number of correct responses. 

This task has a median reliability of .93 for 5- to 19-year-olds and for adults (Mather & 

Wendling, 2014). 

Performance on the Simulated Math Homework Task 
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Parent-child dyads were given one of three paper booklets with nine math questions. The 

booklet provided depended on the grade of the child (i.e., Grade 5, 6, or 7). The questions created 

for the simulated math homework interaction reflected the five strands of mathematics from the 

Ontario Mathematics Curriculum (Ontario Ministry of Education, 2005). The five strands 

include: 1) number sense and numeration, 2) measurement, 3) geometry and spatial sense, 4) 

patterning and algebra, and 5) data management and probability. These questions were developed 

by a mathematics school curriculum consultant and were designed to be appropriate for students 

in grades 5-7 (ages 10-12). To guarantee that the child has already been exposed to the material 

being presented to them, the questions administered to the fifth graders were based on the grade 

4 curriculum, the sixth graders on the grade 5 curriculum, and the seventh graders on the grade 6 

curriculum. To score the participants’ performance on the math task, one point was attributed for 

each correct answer. A percentage was then computed to conduct statistical analyses. All 

questions are provided in Appendix A. 

Quality of the Homework-Helping Interaction 

The quality of the math homework-helping interaction between parent-child dyads was 

assessed using two measures, which are described below. Both measures were chosen to obtain a 

more global view of the quality of the homework-helping interaction, wherein parents’ affective 

expressions and the interchange between parents and children are each taken into consideration. 

Parent-child behaviours during math homework help. To assess the parents’ and 

children’s behaviours during simulated math homework-helping interaction, three two-minute 

increments at the beginning, middle, and end of the video recordings were assessed, given the 

variability in the time that it took each family to complete the task. The interactions within these 

three two-minute increments were coded using the Parent-Child Interaction Scale for the 
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Preschool and School Periods (Moss et al., 1996) adapted for the simulated math task. The 

instrument consists of ten subscales reflecting different dimensions of parent-child interactions. 

Three of the subscales were classified as “Parental Behaviour” and seven subscales as “Dyadic 

Interaction.” In the Parental Behaviour category, the scales included: (a) Parental Sensitivity, (b) 

Respect for the Child’s Rhythm, and (c) Parental Effort. In the Dyadic Interaction category, 

scales included: (a) Relaxation, (b) Neutrality-Joy, (c) Intimacy, (d) Coordination, (e) 

Appropriate Role, (f) Synchronized Emotions, and (g) Attention Centred on the Task. Each 

subscale is assigned a score between 1 (absence of the dimension’s characteristics) and 4 (most 

optimal quality of the interaction). For example, on the “Parental Sensitivity” scale, a score of 1 

would indicate insensitivity that could be characterized by a rigid and controlling behaviour 

pattern of the parent, among other presentations, whereas a score of 4 would reflect a flexible 

parent who fully supports their child’s need for autonomy. 

The Parent-Child Interaction Scale was originally developed to assess parent-child 

interactions in middle childhood during snack time (Moss et al., 1996) and has since been used in 

a variety of contexts, including a playful interaction task (Bureau et al., 2021). Although this 

study is the first to use the scale in an education-related context, it is nonetheless ideal because it 

captures the elements that are important in parent-child relationships. Additionally, this scale has 

revealed links with academic performance in children (for example, see Moss & St-Laurent, 

2001).  

A training on the Parent-Child Interaction Scale was required prior to using the coding 

system. The coders participated in an official training session and were certified to code the 

current sample. Inter-rater reliability (Pearson’s intraclass correlations, rICC) for each dimension 

was calculated for eight randomly selected videos, which represented 20% of the total sample. 
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All the scales demonstrated good to excellent inter-rater reliability: Parental Sensitivity (rICC = 

0.73), Respect for the Child’s Rhythm (rICC = 0.87), Parental Effort (rICC = 0.89), Relaxation 

(rICC = 0.82)†, Neutrality-Joy (rICC = 0.74)*, Intimacy (rICC = 0.87), Coordination (rICC = 

0.96), Appropriate Role (rICC = 0.78), Synchronized Emotions (rICC = 0.78), and Attention 

Centred on the Task (rICC = 1.00). Coders debated any discrepancies for the entire sample until 

they came to an agreement. 

Parent and child affective language during math homework help. The frequency of 

negative and positive words used by parents during the math homework-helping interaction was 

measured with the 2022 version of the Linguistic Inquiry and Word Count (LIWC-2022) text 

analysis software (Boyd et al., 2022). Specifically, transcripts of parent dialogue of each audio-

recorded session were entered into the software. While there are several categories within the 

LIWC-22 Dictionary, only the “Emotion” subcategory was selected for the purpose of this study. 

This category includes 1030 words and was carefully developed by its creators (for additional 

information, see Boyd et al., 2022). The “Emotion” category is categorized into subsets, 

including “Positive emotion” (e.g., good, love, hope) and “Negative emotion.” Within the 

“Negative emotion” category, emotions such as “Anxiety” (e.g., worry, fear, afraid, nervous), 

“Anger” (e.g., hate, mad, angry, frustrated), and “Sadness” (e.g., sad, disappointed, cry) are 

further categorized. Though the reported internal validity using Cronbach’s alpha varies between 

poor and questionable ( = .25-.61; see Boyd et al., 2022), it is important to note that the 

psychometrics of natural language are not straightforward, given that once a person says 

something, they do not repeat it again, as it would be considered a bad form of language. For this 

 
 
† Given that reliability was initially poor for the Relaxation (rICC = 0.44) and Neutrality-Joy (rICC = 0.50) 

subscales, an additional 12 videos were subsequently double coded, accounting for 50% of the total sample. 
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reason, reliability coefficients are naturally lower than those seen in other psychological tests 

(e.g., self-reported questionnaires), wherein the repetition of an idea is essential. For this reason, 

the Kuder-Richardson Formula 20 (Kuder & Richardson, 1937) is deemed a more appropriate 

measure of internal consistency in this context (KR-20 = .80-.97), given that it is specifically 

designed for dichotomous items and is more suitable for assessing internal consistency in 

measures where responses are not repeated. 

Results 

Preliminary Analyses 

 One dyad’s interaction during the homework-helping session was conducted primarily in 

French, which could not be assessed using the LIWC-22 software, as it is designed only for 

interpreting English transcripts. Therefore, the sample size for each analysis is noted in Table 3.1. 

Occasionally, some participants did not respond to an item in a scale (<2.5% on any given scale). 

To confirm that data was missing completely at random (MCAR), a Little’s MCAR test was 

performed. Non-significant results indicate that the data was MCAR, χ2 (285) = 57.72, p = 1.00. 

Thus, to address missing data, a multiple imputation was conducted with a maximum of 25 

iterations.  

All variables were screened for parametric test assumptions. However, various criteria 

were not met, notably including the presence of outliers, non-normally distributed data, and non-

linear relationships. Furthermore, due to the combination of a limited sample size and the ordinal 

nature of the data, it was concluded that a parametric test would not be suitable for conducting 

most analyses. Therefore, the majority of correlation analyses in the subsequent section were 

performed using Spearman’s rank correlation analyses (Spearman’s Rho). Spearman's Rho was 

selected for its versatility and robustness in handling data that may not meet the assumptions of 
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Pearson's correlation coefficient. However, for two of the analyses in the subsequent sections, the 

nature of the variables made them more suitable for a Pearson’s R correlation. Consequently, we 

indicated the analyses conducted using a Pearson’s R correlation. 

Descriptive Statistics 

Descriptive statistics and correlations among parent and child measures are shown in 

Table 3.1 and Table 3.2. In general, parents and children reported experiencing “moderate 

anxiety” surrounding math-related events specified in the AMAS. A Spearman's Rho correlation 

was performed to examine the relation between parent and child math anxiety. The relation 

between these variables was found to be marginally significant, rs(38) = 0.28, p < .10.  All math 

achievement analyses were conducted using participants’ W scores‡, given that they are the 

recommended metric for statistical analyses (McGrew et al., 2014). Parents’ mean W score of 

536.95 (SD = 14.73) indicates that, on average, parents’ math achievement was equivalent to 

approximately the average performance of individuals older than 21 years old within the 

normative sample. Children’s mean W score of 490.93 (SD = 17.60) indicates that, on average, 

children’s math achievement was equivalent to approximately the average performance of 9-

year-olds within the normative sample. A Pearson’s R correlation was performed to examine the 

relationship between parent and child math achievement. The relation between these variables 

was not found to be statistically significant, r(38) = 0.14, 95% Confidence Interval [-0.181, 

0.431], p = .395. 

Table 3.1  

Descriptive Statistics for All Measures 

 
 
‡ W scores are created by converting raw scores into Rasch-scales scores with equal intervals. W scores are centred 

on a value of 500, which approximately represents the average performance of a 10-year-old within the normative 

sample (Mather & Wendling, 2014). 
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Note. an = 40; bapplies to both parent and child; cpercentages; dn = 39. 

Table 3.2  

Spearman’s Rho Correlations for Parent and Child Measures  

 1 2 3 4 5 6 

1. Parent General Anxiety - 0.23 0.12 0.09 -0.05 -0.07 

2. Parent Math Anxiety  - -0.41** 0.16 0.28t -0.36* 

3. Parent Math Achievement   - 0.15 -0.20 0.14a 

4. Child General Anxiety    - 0.63*** -0.24 

5. Child Math Anxiety     - -0.19 

6. Child Math Achievement      - 

Note. aThis analysis was performed using a Pearson’s R correlation; t p < 0.10, * p < 0.05, ** p < 

0.01, *** p < 0.001.  

 

Section 1: Parent-Child Behaviours During the Math Homework-Helping Interaction 

Describing the Quality of the Simulated Math Homework Task Interaction in Relation to 

Parent and Child Behaviours 

 Parents Children 

 Mean SD Range Mean SD Range 

General Anxietya 1.97 0.55 1.05-3.55 1.67 0.40 1.10-2.65 

Math Anxietya 2.25 0.97 1.00-4.67 2.31 0.86 1.22-4.44 

Math Achievementa  536.95 14.73 503.00-

565.00 

490.93 17.60 450.00-

526.00 

Math Task Scorea,b,c 80.58 22.87 18.20-100 80.58 22.87 18.20-100 

Parental Behavioura       

    Parental Sensitivitya 2.96 0.59 1.50-4.00    

    Respect for Child’s Rhythma 3.23 0.79 1.00-4.00    

    Parental Efforta 3.58 0.53 2.00-4.00    

Dyadic Interactiona       

    Relaxationa,b 3.19 0.71 1.00-4.00 3.19 0.71 1.00-4.00 

    Neutrality-Joya,b 2.83 0.50 1.50-3.50 2.83 0.50 1.50-3.50 

    Intimacya,b 3.15 0.59 2.00-4.00 3.15 0.59 2.00-4.00 

    Coordinationa,b 3.07 0.68 2.00-4.00 3.07 0.68 2.00-4.00 

    Appropriate Rolesa,b 3.26 0.72 1.50-4.00 3.26 0.72 1.50-4.00 

    Synchronized Emotionsa,b 3.23 0.63 1.50-4.00 3.23 0.63 1.50-4.00 

    Attention Centred on Taska,b 3.34 0.62 1.50-4.00 3.34 0.62 1.50-4.00 

Total Word Countd 1455.2

3 

695.8

6 

380-3133 1100.6

4 

375.83 357-1931 

Positive Word Countb,c,d 0.63 0.65 0-3.52 0.19 0.21 0-0.74 

Negative Word Countb,c,d 0.09 0.13 0-0.47 0.15 0.18 0-0.82 
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The quality of the parent-child interaction during the simulated math homework task was 

evaluated based on the levels of parental sensitivity, respect for the child’s rhythm, parental 

effort, relaxation, neutrality-joy, intimacy, coordination, appropriate roles, emotional 

synchronization, and attention centred on task. As shown in Table 3.3, the subscales were mostly 

positively correlated (rs values: 0.37 to 0.85). Figure 3.1 illustrates the distribution of each 

subscale of the quality of the homework-helping interaction in parent-child dyads, further 

described below.  

Figure 3.1  

Distribution of the Quality of Math Interaction subscales (n = 40)  
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Table 3.3 

Spearman’s Rho Correlations between Quality of Interaction Subscales 

 1 2 3    4 5 6 7 8 9   10 

1. Parental Sensitivity – 0.71*** 0.39* 0.56** 0.62*** 0.73*** 0.85*** 0.65*** 0.64*** 0.24 

2. Respect for Child’s 

Rhythm 

 – 0.14 0.79*** 0.64*** 0.77*** 0.81*** 0.63*** 0.63*** 0.35* 

3. Parental Effort   – 0.24 0.11 0.27 0.37* 0.25 0.02 0.26 

4. Relaxation    – 0.60*** 0.61*** 0.78*** 0.63*** 0.69*** 0.15 

5. Neutrality-Joy     – 0.59*** 0.76*** 0.45* 0.63*** 0.22 

6. Intimacy      – 0.83*** 0.54*** 0.53*** 0.43** 

7. Coordination       – 0.71*** 0.72*** 0.44** 

8. Appropriate Roles        – 0.52*** 0.25 

9. Synchronized Emotions         – 0.25 

10. Attention Centred on Task          – 

Note.  *p < 0.05, **p < 0.01, ***p < 0.001.
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Parental Behaviour. 

Parental Sensitivity. Parents across the sample displayed autonomy-supportive 

behaviours, such as allowing their child to lead the homework activity, paying attention to the 

child, and offering help and encouragement when needed. Nevertheless, there was variability in 

the frequency of autonomy-supportive behaviours ranging from 1.5 (i.e., the parent very rarely 

supported the child’s need for autonomy or provided help when needed, and the parent displayed 

a rigid behaviour pattern) to 4 (i.e., the parent was flexible in their approach and fully supported 

the child’s need for autonomy). Most scores fell between 2.5 (i.e., rarely to sometimes supported 

the child’s need for autonomy) and 3.5 (i.e., sometimes to fully supported the child’s need for 

autonomy). Parents’ mean score was 2.96 (SD = 0.59), indicating that, on average, parents 

sometimes to mostly exhibited sensitive behaviours towards their child. 

Respect for Child’s Rhythm. In general, parents respected the rhythm of the child (i.e., 

they were not overly intrusive) during the simulated math homework task (M = 3.23; SD = 0.79). 

Although parents’ intrusion scores ranged from 1 (i.e., the parent took over the task) to 4 (i.e., the 

parent followed the rhythm of the child), most parents scored a 3 or 4 (i.e., the parent temporarily 

lost a little of the child’s rhythm). That is, most parents allowed their child to lead the math task 

(e.g., determining which question to solve first or the way to solve the question).  

Parental Effort. Parental availability to help on the task ranged from 2 (i.e., the parent 

appeared unsure how to help the child with the homework task, but help was sometimes made 

available) to 4 (i.e., the parent’s help was always available, and the parent continually tried to 

help their child with their homework). No score of 1 was observed in the sample, meaning that 

all parents were available to help on the task at some point during the interaction. A total of 21 

out of 40 dyads scored a 4 on the scale with the remaining dyads ranging between scores of 3 
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and 4. Overall, the participants’ mean score was 3.58 (SD = 0.53), indicating that, on average, 

parents made themselves available to help their child with their homework for the majority of the 

interaction. 

Dyadic Interaction. 

Relaxation. In total, 31 of the 40 dyads scored a 3 or greater (out of 4) on the scale and 

the mean score was 3.19 (SD = 0.71), suggesting that, overall, interactions were more relaxed 

than tense. A score of 3 or greater indicates that most dyads were relaxed with slight levels of 

anxiety and presence of rigidity, but with no apparent nervousness. Only one dyad’s interaction 

scored a 1, meaning that the interaction was rigid with many nervous behaviours and activities 

(e.g., overexcited). 

Neutrality-Joy. Generally, dyadic interactions were neutral, rather than negative or fun. 

No dyad scored a 1 (i.e., negative) or 4 (i.e., fun). The lowest score given for this subscale was 

1.5, meaning that the dyad interacted with some negativity from one of the partners. Further, 23 

of the 40 dyads scored a 3 (i.e., neutral), with the remaining dyads mostly scoring around 3 (2.5 

or 3.5). Indeed, the mean score was 2.83 (SD = 0.50); meaning, on average, the parent-child 

dyads’ affect appeared neutral, indicating that they displayed no overt signs of negativity or 

pleasure.  

 Intimacy. With respect to the level of distance/intimacy, interactions were more intimate 

than distant. The lowest score recorded was a 2 (of 4) for two dyads, indicating that there was a 

marked use of distance and proximity in an uncomfortable way (e.g., the child did not appear at 

ease sitting beside their parent or was unable to ask their parent for help) between the parent and 

child, but it did not characterize the whole interaction. The rest of the dyads’ scores were 

distributed from 2.5 to 4. The mean score was 3.15 (SD = 0.59), indicating that, on average, the 
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dyads appeared generally comfortable in proximity and the child was generally comfortable 

asking their parent for help on the task. Additionally, the parent and child often appeared 

comfortable talking to each other, and the tone of voice was occasionally positive (vs. neutral).  

 Coordination. Generally, the dyads were more coordinated than not during the 

interaction. Dyads’ scores ranged from 2 (i.e., indicating non-collaboration from a member of the 

dyad) to 4 (i.e., coordination throughout the interaction). The mean score was 3.07 (SD = 0.68), 

indicating that, on average, the communication between the parent-child dyad was generally 

clear, direct, and appropriate, though short episodes that lacked coordination (e.g., little 

flexibility, confused activities and messages, uncomfortable silences) were observed. 

Appropriate Roles. Most dyads assumed appropriate roles during the task. The lowest 

score recorded was a 1.5 for two dyads, which indicates that role reversal was present. That is, 

the child took on the role of the caregiver (e.g., the child gave direction to the adult, cared too 

much about the adult’s well-being, or the child entertained the adult). The remaining dyads 

scored between 2.5 (i.e., the child tried to control) to 4 (i.e., appropriate roles). The mean score 

was 3.26 (SD = 0.72), indicating that, on average, the parent had more control in the situation 

than the child for most of the interaction. That is, the parent was able to establish limits and 

reward desired behaviours. 

Synchronized Emotions. There was more emotional sharing than emotional imbalance 

between the dyads during the interaction. Dyads’ scores ranged from 1.5 (i.e., significant mood 

fluctuations were observed between the dyad and/or there was a stark mismatch between parent 

and child affect) to 4 (i.e., emotional reciprocity between parent and child dyad; no abrupt 

changes in the emotional quality of the interaction). Most scores fell between 2.5 (i.e., parent and 

child rarely shared the same emotions) to 4. The dyad’s mean score was 3.23 (SD = 0.63), 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

71 

indicating that, on average, the emotional quality of the interaction in this sample occasionally 

changed throughout the interaction (e.g., from a neutral interaction to a negative interaction) or 

that the parent and child mostly showed the same emotion, but sometimes did not. 

Attention Centred on the Task. Overall, dyads were observed as being focused on the 

math homework task rather than distracted. The sample’s scores ranged from 1.5 (i.e., both the 

parent and child were distracted from the task for most of the interaction; infrequent eye contact) 

to 4 (i.e., the parent and child were almost always on task and focused on the homework). The 

sample’s scores predominantly fell between 3 (i.e., mostly on task and focused on the 

homework) to 4. The mean score was 3.34 (SD = 0.62), indicating that, on average, the parent 

and child were usually on task and focused on the homework, but sometimes discussed topics 

unrelated to the task.  

Hypothesis 1: Parent-Child Behaviours and Simulated Math Homework Task Performance 

We next examined how the dyads’ math task performance varied in association with the 

quality of the interaction. Task accuracy scores within the sample ranged from 18.20% to 100% 

(see Figure 3.2) indicating that all the dyads attempted at least one problem on the task. Overall, 

most parent-child dyads performed well on the task, 58% of the dyads scored 90 or higher on the 

task (M = 80.58; SD = 22.87). As shown in Table 3.4, the simulated math homework task 

performance was positively correlated with eight of the interaction quality subscales: appropriate 

role, relaxation, neutrality-joy, intimacy, coordination, synchronized emotions, parental 

sensitivity, and parental respect for the child’s rhythm (rs values: 0.47 to 0.60). Thus, overall, 

higher quality interactions were associated with better performance on the math task.   
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Figure 3.2  

Distribution of Parent-Child Dyads’ Performance on the Simulated Math Homework Task (n = 

40)  

 

Hypothesis 2: The Quality of the Interaction and Math Achievement 

Hypothesis 2A: The interaction is more negative for lower math-achieving parents. 

There was a positive correlation between parents’ math achievement and seven of the interaction 

quality subscales: relaxation, intimacy, coordination, appropriate roles, synchronized emotions, 

parental sensitivity, and parental respect for the child’s rhythm observed during the math-related 

task interaction (rs values: 0.32 to 0.44; see Table 3.4). That is, the dyads were more likely to 

assume their appropriate roles and the interaction was more relaxed, intimate, coordinated, and 

emotionally synchronized for parents with higher math achievement compared to parents with 

lower math achievement. Parents with higher math achievement also had higher parental 

sensitivity scores and lower parental intrusion scores than parents with lower math achievement. 

Hypothesis 2B: The interaction is more negative for lower math-achieving children. 

In contrast to the findings between the quality of the interaction and parents’ math achievement, 
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children’s math achievement was only related to the degree of parental sensitivity and 

synchronized emotions displayed during the simulated math homework task (rs = 0.36 and 0.35 

respectively; see Table 3.4). Specifically, higher child math achievement was associated with 

more sensitive parental engagement and shared emotions in the parent-child dyad. Additionally, 

there was a marginal positive association between children’s math achievement and the dyad’s 

observed neutrality-joy during the task. 

Hypothesis 3: The Quality of the Interaction and Math Anxiety 

Hypothesis 3A: The interaction is more negative for higher math-anxious parents. 

When controlling for parents’ generalized anxiety, there was no significant correlation between 

parents’ math anxiety and any of the subscales measuring the quality of the interaction during the 

simulated math homework task.  

Hypothesis 3B: The interaction is more negative for higher math-anxious children. 

When controlling for children’s general anxiety, there was a significant, negative correlation 

between children’s math anxiety and eight of the interaction quality subscales: relaxation, 

neutrality-joy, intimacy, coordination, appropriate role, synchronized emotions, parental 

sensitivity and, parental respect for the child’s rhythm (r values: -0.43 to -0.60; see Table 3.4). 

That is, the interactions of children with higher math anxiety were less relaxed, less intimate, less 

coordinated, less emotionally synchronized, and characterized by increased role reversal relative 

to parent-child interactions where the children were lower in math anxiety. Further, parents of 

higher math-anxious children were lower in sensitivity and higher in intrusion during the 

interaction than parents of lower math-anxious children.  

Table 3.4  

Spearman’s Rho Correlations between Parent-Child Behaviours and Individual Differences 
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Subscales 
Task 

Performance 

Math Achievement Math Anxiety 

Parent Child Parent Child 

Parental Behaviour      

   Parental Sensitivity 0.55*** 0.40** 0.36* -0.21a -0.58***b 

   Respect for Child’s Rhythm 0.55*** 0.44** 0.09 -0.24a -0.59***b 

   Parental Effort -0.09 0.07 -0.15 -0.06a -0.25b 

Dyadic Interactions      

   Relaxation 0.50*** 0.32* 0.19 -0.06a -0.53***b 

   Neutrality-Joy 0.60*** 0.18 0.29t -0.26a -0.57***b 

   Intimacy 0.50** 0.42** 0.16 -0.06a -0.43**b 

   Coordination 0.57*** 0.44** 0.26 -0.25a -0.60***b 

   Appropriate Roles 0.47** 0.39* 0.16 -0.22a -0.54***b 

   Synchronized Emotions 0.56*** 0.36* 0.35* -0.13a -0.44**b 

   Attention Centred on Task -0.04 0.04 0.03 -0.14a -0.06b 

Note. t p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001; apartial correlations controlling for 

parents’ general anxiety; bpartial correlations controlling for children’s general anxiety; see Table 

C1 for Spearman’s Rho correlations without controlling for general anxiety. 

 

Section 2: Parent-Child Affective Language During the Math Homework-Helping 

Interaction 

In this section, one dyad was excluded from the sample due to the predominant use of 

French language during the interaction, rendering it unassessable using the LIWC-2022 text 

analysis software. Consequently, the subsequent results are based on the analysis of 39 dyads. 

Describing the Quality of the Simulated Math Homework Task Interaction in Relation to the 

Parent-Child Affective Language 

 Total Word Count. Across the parent sample, there was variability in the number of total 

words spoken during the simulated math homework task interaction ranging from 380 total 

spoken words to 3133 total spoken words. On average, parents spoke 1455.23 words (SD = 

695.86). Children’s total spoken words during the interaction was also variable and ranged from 

357 to 1931 spoken words. On average, children spoke 1100.64 words (SD = 375.83). There was 

no statistically significant correlation between parents’ and children’s total word count during the 

interaction. 
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 Positive Word Count. During the interaction, parents’ use of positive words ranged from 

0% to 3.52% of their total word count. Such words included, but were not limited to, “good,” 

“confident,” “awesome,” “yay,” and “excellent.” On average, parents’ use of positive words 

accounted for 0.63% of their total word count (SD = 0.65). The variability in the percentage of 

positive words used by children during the interaction was smaller, with children’s use of 

positive words ranging from 0% to 0.74% of their total word count. On average, children’s use of 

positive words accounted for 0.19% of their total word count (SD = 0.21). There was no 

statistically significant correlation between parents’ and children’s positive word count during the 

interaction. 

 Negative Word Count. Parents’ use of negative words during the simulated math 

homework helping interaction ranged from 0% to 0.47% of their total word count. Such words 

included, but were not limited to, “stress,” “worry,” “angry,” “tired,” and “confusing.” On 

average, parents’ use of negative words accounted for 0.09% of their total word count (SD = 

0.13). Children’s use of negative words during the interaction ranged from 0% to 0.82% of their 

total word count. On average, children’s use of negative words accounted for 0.15% of their total 

word count (SD = 0.18). As demonstrated in Table 3.5, there was a marginally significant, 

positive correlation between parents’ and children’s use of negative words, rs(37) = .30, p < .10.  

Table 3.5  

Spearman’s Rho Correlations Between Parent and Child Word Count 

 1 2 3 4 5 6 

1. Total Word Count (Parents) - -0.27 0.20 0.14a 0.14 -0.00 

2. Positive Word Count (Parents)b  - -0.17 -0.06 0.18 -0.06 

3. Negative Word Count (Parents)b   - -0.05 -0.08 0.30t 

4. Total Word Count (Children)    - 0.25 0.14 

5. Positive Word Count (Children)b     - 0.10 

6. Negative Word Count (Children)b      - 
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Note. aThis analysis was performed using a Pearson’s R correlation; bpercentages; t p < 0.10. 

 

Hypothesis 1: Parent-Child Affective Language and Simulated Math Homework Task 

Performance 

Here, we examined how the dyads’ math task performance varied in association to the 

parents’ and children’s affective language during the interaction. Recall that task accuracy in the 

sample varied from 18.20% to 100%, with 58% of parent-child dyads scoring 90% or higher on 

the task (M = 80.58; SD = 22.87; see Figure 3.2). As shown in Table 3.6, the simulated math 

homework task performance was positively correlated with parents’ positive word count, rs(37) = 

.64, p < .001.   

Hypothesis 2: Parent-Child Affective Language and Math Achievement 

Hypothesis 2A: Parent and child language is more negative for lower math-

achieving parents. There was no statistically significant correlation between parents’ math 

achievement and negative word counts by parents or children. However, the relation between 

parents’ positive word count and their math achievement was found to be statistically significant, 

rs(37) = 0.36, p < .05, indicating that the percentage of positively valanced words used by parents 

during the simulated math task interaction was lower when they scored lower in math 

achievement. 

Hypothesis 2B: Parent and child language is more negative for lower math-

achieving children. In line with the hypothesis, the relation between children’s negative word 

count and child math achievement was found to be statistically significant, rs(37) = -0.32, p < 

.05, indicating that the percentage of negatively valanced words used by children during the 

simulated math task interaction was higher when they scored lower in math achievement. In 
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contrast, there was no statistically significant correlation between children’s math achievement 

and negative word counts by parents.  

Hypothesis 3: Parent-Child Affective Language and Math Anxiety 

 Hypothesis 3A: Parent and child language is more negative for higher math-anxious 

parents. When controlling for parents’ generalized anxiety, there was no significant correlation 

between parents’ math anxiety and negative word counts by parents or children.  

 Hypothesis 3B: Parent and child language is more negative for higher math-anxious 

children. Similarly, when controlling for children’s generalized anxiety, there was no significant 

correlation between children’s math anxiety and negative word counts by parents or children. 

However, the relation between parents’ positive word count and children’s math anxiety was 

found to be statistically significant, rs = -0.52, p < .001, indicating that the percentage of 

positively valanced words used by parents during the simulated math task interaction was lower 

when they had higher math-anxious children. 

Table 3.6  

Spearman’s Rho Correlations between Parent-Child Affective Language and Individual 

Differences 

Affective Language 
Task 

Performance 

Math Achievement Math Anxiety 

Parent Child Parentb Childc 

Positive Word Count (Parents)a 0.64*** .0.36* 0.18 -0.10 -0.52*** 

Negative Word Count (Parents)a -0.19 -0.02 -0.19 -0.07 0.28 

Positive Word Count (Children)a 0.09 0.03 0.12 0.19 -0.18 

Negative Word Count 

(Children)a 

-0.06 0.13 -0.32* 0.07 -0.01 

Note. * p < 0.05, ** p < 0.01, *** p < 0.001; apercentages; bpartial correlations controlling for 

parents’ generalized anxiety; cpartial correlations controlling for children’s generalized anxiety; 

see Table C2 for Spearman’s Rho correlations without controlling for general anxiety.  

 

Discussion 
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In the present study, parent-child dyads were recorded engaging in a simulated math 

homework interaction, which was then coded to assess the quality of the homework-helping 

interaction through parent-child behaviours and affective language. Further, parents’ and 

children’s levels of math and general anxiety were obtained using self-reported measures, and 

standardized assessments of parents’ and children’s math achievement were administered. In 

terms of parents’ and children’s behaviour during the interaction, the overall quality for the 

sample was found to be more positive than negative. Regarding language, the analyses revealed 

that both parents and children actively participated in verbal communication during the 

interaction. The quality of the interaction did vary, and portions of this variability were 

associated with performance on the simulated homework task, parents’ and children’s math 

achievement, and children’s math anxiety.  

Relations Between the Quality of Interaction and Math Task Performance 

Generally, participants performed well on the simulated math homework task, with more 

than half of the dyads (23 of 40) scoring greater than 90%. However, the dyads’ performance on 

the math task varied in relation to the quality of the interaction. In terms of the parent-child 

behaviours, dyads who obtained higher scores on the simulated math task were observed to be 

more relaxed, neutral-joyful, intimate, coordinated, and emotionally synchronized, and they 

exhibited appropriate roles. Further, dyads who obtained higher scores on the simulated math 

homework task had parents who were observed to be more sensitive and respectful of their 

child’s rhythm. In terms of the affective language, there was no relation between the use of 

negative words during the interaction and the performance on the simulated math task, thus 

disconfirming the initial hypothesis. However, parents who spoke more positive words in total 

obtained higher scores on the simulated math homework task with their children. Because of the 
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correlational nature of analyses, one cannot conclude from the present data set whether the 

higher quality interaction led to better performance on the simulated math homework task or 

whether performing well on the simulated math homework task led the dyads to engage in a 

high-quality interaction.  

Relations Between the Quality of the Interaction and Math Achievement  

The quality of the interaction during a simulated math homework task, as defined by 

parents’ and children’s behaviours, was found to be more relaxed, intimate, coordinated, and 

emotionally synchronized for parents with higher math achievement compared to parents with 

lower math achievement. Moreover, higher math achieving parents were more sensitive to their 

child’s needs, respectful of their child’s rhythm, and were able to take on an appropriate parental 

role during the homework intervention. It is possible that parents who are higher in math 

achievement simply have higher quality interactions with their children across other domains as 

well, such as science and language arts. It is, however, more reasonable to hypothesize that 

having a higher level of domain-specific expertise (here, math), allows a parent to be more 

comfortable and confident themselves in that domain, which, in turn, allows them to facilitate 

higher quality domain-specific interactions with their child. With respect to children, higher math 

achieving children exhibited dyadic behaviours that were more emotionally synchronized and 

that were slightly more neutral-joyful. Higher math achieving children also had parents who 

showed higher levels of sensitivity (i.e., lower intrusiveness) during the simulated math 

homework task interaction, compared to those dyads in which the children had lower math 

achievement scores. These findings align with those reported by Trautwein et al. (2009), who 

reported that lower achievement in children is related to less pleasant homework-related 

emotions.  
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Regarding the affective language, parents, but not children, were found to speak more 

positive words during the simulated math task interaction with their children when they were 

higher in math achievement. Considering the findings of Chapter 2 (Study 1) that found that 

parents who are higher in math knowledge report increased confidence in their ability to help 

their child with their math homework, it is possible that higher math achieving parents’ 

confidence is conveyed through their use of positive language during the homework-helping 

interaction. On the other hand, children, but not parents, were found to speak more negative 

words during the interaction when they were lower in math achievement, thus partially 

confirming the hypothesis that increased negative language use would relate to poorer math 

achievement. It is conceivable that the negative language spoken by children reflects their self-

efficacy in mathematics. Self-efficacy in this subject represents a person’s beliefs about their 

abilities to successfully carry-out a math-related task (Hackett & Betz, 2020). Importantly, 

research has linked low levels of math achievement with self-efficacy (Ferla et al., 2009; Lee, 

2009; Pajares & Miller, 1994). 

Relations Between the Quality of the Interaction and Math Anxiety  

 The relations between parents’ and children’s math anxiety (controlling for their general 

anxiety) and the quality of their interaction were also explored. In previous research, Maloney et 

al. (2015) showed that when math-anxious parents frequently helped their child with their math 

homework, their child learned less math and became more math anxious than children of math 

anxious parents who did not frequently help their child with math homework. To explain 

Maloney et al.’s (2015) findings, Retanal et al. (2021) hypothesized that parents’ math anxiety 

contributes to a poorer quality of math homework-helping interactions (i.e., more negatively 

charged and with more parental control), which in turn leads to less optimal math outcomes in 
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children. The current findings did not support this hypothesis. Although parent and child math 

anxiety were found to be marginally positively related (i.e., parents who were higher in math 

anxiety tended to have children who were also higher in math anxiety), parental math anxiety 

was not related to the parent-child behaviours, nor the affective language, during the simulated 

math homework interaction. These findings, along with those of Chapter 2 (Study 1), which 

reported that higher math-anxious parents perceive the math homework-helping environment to 

be more negative (i.e., more distant/cold, frustrating, conflict-ridden, and stressful), suggest that 

although higher math-anxious parents perceive their math homework-helping interactions as 

more negative than do lower math-anxious parents, those interactions are not rated as more 

negative by trained coders. Thus, higher math-anxious adults may generally perceive math-

related experiences more negatively than do lower math-anxious adults. This conclusion is 

consistent with the findings of Hunt and Maloney (2022), who found that adults’ math anxiety 

was related to their appraisals of previous math experiences.  

On the other hand, children’s math anxiety was negatively related to the quality of the 

interactional behaviours, during math homework-helping interaction. Specifically, the dyads with 

higher math-anxious children displayed less relaxation, neutrality-joy, intimacy, coordination, 

and emotional synchronization. Further, parents of higher math-anxious children exhibited lower 

sensitivity to their child’s needs and less respect for their child’s rhythm, and these dyads were 

more frequently found to inverse roles in their relationship. Regarding language, parents with 

higher math-anxious children spoke less positively valanced words during the interaction. Again, 

because these data are correlational, it cannot be inferred whether lower quality math-related 

interactions between parents and their children occur as a result of children having increased 

math anxiety or whether lower quality math-related interactions result in children developing 
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math anxiety. It is also, of course, possible that a reciprocal relation exists between children’s 

math anxiety and the quality of their math-related interactions with their parents.  

Taken together, the results of the current study revealed that although parent-child dyads 

generally performed well on the simulated math homework task, and that task performance 

varied in relation to the quality of the interaction. Specifically, higher performance on the math 

homework task was associated with a higher quality of the interactional behaviours, coupled with 

the increased use of positive words used by parents. The present findings also indicated a 

positive relation between the parents’ and children’s math achievement and the higher quality of 

the interactional behaviours. Moreover, the current results demonstrated that only children’s 

math anxiety was associated to the variability of the quality of the interactional behaviours, 

which seemingly contradict the notion that parents’ math anxiety contributes to poorer quality 

math homework-helping interactions, in turn leading to less optimal math outcomes in children 

(cf. Chapter 2 [Study 1] and Retanal et al., 2021). Finally, when considering the quality of the 

affective language, parents’ and children’s use of negatively valanced words were marginally 

associated, thus supporting the notion that children may be imitating actions that are modelled by 

their parent. Moreover, positive words employed by parents during the interaction related to 

higher math achievement in parents and to a better performance on the simulated math task. The 

current findings further suggest that the fewer positive words used by parents related to higher 

levels of math anxiety in children. There is a vast amount of research indicating that parental 

praise is beneficial to children’s outcomes when reflecting the child’s effort on the task at hand 

(e.g., higher level of motivation, improved problem-solving skills, and increased persistence; 

Henderlong & Lepper, 2002). It is plausible that the positive words used by parents reflect a type 

of praise for the child’s work on the simulated math task (e.g., “excellent” and “amazing”), thus 
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leading to a better performance on the task overall. Higher math achieving parents may 

experience more confidence in their ability to assist their child in their math homework, leading 

to more positive language use. 

Limitations and Future Research  

This study offers novel insights into the quality of homework-like math interactions 

between parents and their 10- to 12-year-old children. Several factors were identified (i.e., 

parents’ and children’s math achievement and children’s math anxiety) that were associated with 

the variability in the quality of the homework-helping interaction and accuracy on the homework 

task. We acknowledge, however, that this study has limitations. Data from this study were 

derived from a small sample (n = 40) and thus effect sizes should be interpreted with caution. 

Moreover, controlling for the effect of the testing environment is an important step to ensure that 

any associations between variables are due to the variables of interest rather than external 

factors. However, only three out of forty participants were tested in their homes, making it 

difficult to reliably estimate the effect of the testing environment. 

 Because the study was correlational and the data were collected at a single time point, 

inferences cannot be made about the causal direction of the observed relations. In future 

research, a longitudinal design may provide more information about whether children’s math 

anxiety develops because of the negative quality of the homework-helping interaction or if, 

rather, higher math-anxious children’s engagement with their parents affects how the quality of 

the interaction unfolds. It is also possible that there are reciprocal relations between children’s 

math anxiety and their experiences in homework interactions. Else-Quest et al. (2008) provide 

some insight into the current findings. According to their study, mothers were more likely to 

show negative emotions (i.e., contempt) towards their child during a math homework-helping 
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interaction if their child performed poorly on a prior math task. Further, the emotions that 

mothers and their child displayed when working on mathematics problems at home were found 

to be significantly positively correlated, regardless of the emotional valence. The researchers 

posit that this relation may demonstrate how parents may influence their child’s emotions during 

homework-helping interactions.  

 In terms of the quality of the language spoken during the interaction, the present findings 

were limited by the linguistic analysis software. While the current findings provide a sense of the 

types of words used during the math homework-helping interaction, they do not consider the 

tone in which these words are communicated. Additionally, certain words employed by parents 

were quantified as negative (e.g., “I know you’re tired”); however, the nature of this form of 

communication has been demonstrated to have beneficial effects for children’s psychological 

well-being. Indeed, recognizing and affirming emotions, a fundamental aspect of parenting often 

associated with the philosophy of ‘emotion coaching’ (Gottman et al., 1996), has been correlated 

with favourable developmental outcomes in children, such as improved emotion regulation 

(Gottman & DeClaire, 1997), reduced externalizing and internalizing problems (Shipman et al., 

2007), enhanced academic performance (Raver et al., 2007), and stronger parent-child 

relationships (Katz et al., 2012).   

Finally, in the present study, we focused on the primary math homework-helping parent 

and their child. Reciprocal determinism—a notion derived from Bandura’s Social Learning 

Theory—suggests that there is a constant interplay between individual behaviour, cognitive 

processes (e.g., attitudes and beliefs), and the larger environment (e.g., parents, teachers) 

(Bandura, 1978). Other factors that may account for variability in the quality of the interaction 

between parents and their children were not considered in the current study. For example, 
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children may have access to resources in their environment (e.g., school support, tutoring, help 

from other members of the household, etc.), which could influence their approach to math-

related activities. Given that recent research highlighted a relation between lower frequency of 

home numeracy activities and higher levels of math anxiety in children (Guzmán et al., 2023), 

future research should take the time parents spend engaging in math activities with their children 

into account to provide context for the homework-helping interaction. 

Implications and Conclusions 

One major strength of this study lies in the measurement of both parent and child factors, 

as well as the direct observation of dyadic interactions, to investigate the relations between math 

anxiety, math achievement, and the math homework-helping interaction. The results underscore 

the role of positive interactional behaviours, including the use of positively valanced language by 

parents, in enhancing children’s performance on math-related tasks. This highlights the potential 

benefits of fostering a supportive and attuned environment during homework-helping 

interactions, which could influence children’s motivation and confidence in tackling 

mathematical challenges. Understanding the factors associated with the variability in such 

interactions provides insight into why some math homework-helping interactions are more 

optimal than others. For example, parents who demonstrate proficiency in math may be better 

equipped to provide effective support and guidance to their children. This emphasizes the 

importance of fostering parental confidence and competence in math-related activities, 

potentially through targeted interventions or educational resources aimed at enhancing parental 

math skills.  

Finally, the findings not only highlight the importance of understanding how cognitive 

and emotional factors can relate to the quality of dyadic math-related interactions, but also the 
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importance of using multiple study methods. Indeed, the story told by the self-report data did not 

align perfectly with that told by experimenter observation. Thus, in order to garner a rich 

understanding of the various factors at play, multiple approaches must be used. This study 

represents the first, to our knowledge, to have taken this innovative approach to studying the 

relations between parent and child math anxiety, math achievement, and interactions within a 

math-related context.    
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CHAPTER 4: Study 3 

Beyond the Homework-Helping Interaction: The Influence of Parent-Child Attachment on 

Mathematics Achievement and Anxiety 
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Disclaimer: Impact of COVID-19 Pandemic on Research Analyses 

 In light of the unprecedented global challenges posed by the COVID-19 pandemic, it is 

imperative to acknowledge its substantial impact on the nature of the present research. The 

ongoing pandemic necessitated adaptations to the original research design and subsequently 

influenced the outcomes and conclusions presented in this paper. 

 The original intent of this study was to examine 77 parent-child dyads (G*Power 

analysis: effect size = 0.3, α = 0.05, Power = 0.95), with the aim of conducting moderated 

mediation analyses. However, due to the limitations imposed by the COVID-19 pandemic, which 

halted data collected in early 2020, we were unable to resume participant recruitment while also 

maintaining the integrity of the research design. Consequently, we were unable to execute the 

initially proposed analyses as outlined in the research proposal. The inability to achieve the 

originally planned sample size and execute the initially intended analyses led to a modified 

research approach. As such, the paper primarily reports on correlational associations within the 

available dataset, rather than extensive inferential analyses. Nonetheless, in the spirit of 

transparency and scholarly rigour, the originally proposed analyses were conducted with the 

available dataset for demonstrative purposes. The detailed results of these analyses can be found 

in Appendix D, which provides insight into the potential trajectory the research would have taken 

under different circumstances. 
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Abstract 

Parental involvement in the home math environment—including the quality of the parent-

child interaction during homework help—has been shown to be beneficial for children’s 

mathematical well-being. Previous research has linked the quality of parent-child interactions 

with feelings of confidence that the child has developed towards their parent (i.e., attachment 

security; Moss et al., 1998). However, further investigation is necessary to understand how the 

behavioural manifestations of attachment relate to children’s math anxiety and math 

achievement. Thus, the aim of the current study was to investigate whether a child's attachment 

security/insecurity is associated with the quality of interactions observed with the parent during 

math homework-helping sessions, and subsequently, how this relates to their levels of math 

anxiety and math achievement. Thirty-eight parents and their children (ages 10-12 years; grades 

5 to 7) completed self-report measures of math and general anxiety. Parents and children 

completed standardized assessments of math achievement and were then recorded as they 

engaged in 1) a simulated math homework interaction, and 2) a conflict task, which were then 

coded to assess for the quality of the interaction and attachment security/insecurity. Greater 

attachment insecurity in the child was linked to lower quality interactions in the math task. 

Additionally, insecure attachment in the child was correlated with increased math anxiety in 

children when controlling for parents’ math anxiety, but not with math achievement. These 

results suggest that educators and researchers should embrace a more holistic approach, 

considering attachment relationships along with cognitive and emotional factors to gain a deeper 

understanding of children’s math experiences. 

 Keywords: parent-child interactions, math anxiety, math achievement, attachment, 

homework 
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Beyond the Homework-Helping Interaction: The Influence of Parent-Child Attachment on 

Mathematics Achievement and Anxiety 

Parental involvement in math-related activities at home, which has been associated with 

significant benefits for children’s math outcomes (Daucourt et al., 2021), underscores the 

importance of the quality of interaction between parent-child dyads—particularly during 

homework assistance—in shaping children’s attitudes and achievements in math (Cooper et al., 

2000; Maloney et al., 2015; Wilder, 2014). Social learning theory suggests that children's 

behaviours, attitudes, and emotional responses evolve through observational learning, notably 

from influential role models (Bandura, 1985). The parent-child relationship serves as a 

significant context for such learning (Maccoby & Martin, 1983). During homework-helping 

interactions, parents have the capacity to significantly influence their children's mathematical 

well-being by exemplifying effective math-related behaviours, namely during homework 

sessions, where they can model behaviours, attitudes, and emotional responses that children are 

likely to emulate (Hoover-Dempsey et al., 2001). In addition to this, the quality of parent-child 

interactions contributes to the confidence children develop towards both their parents and 

themselves, often arising within the framework of a secure parent-child attachment relationship 

(Moss et al., 1998). 

Previous studies have associated insecure parental attachment and lower academic 

achievement (Keller et al., 2008; Moss & St-Laurent, 2001). Furthermore, extensive research 

highlights the adverse influence of math anxiety (i.e., the level of fear, apprehension, or 

discomfort when engaging with mathematical tasks or concepts; Ashcraft, 2002) on mathematics 

achievement (e.g., Ashcraft et al., 2007; Beilock & Maloney, 2015; Hembree, 1990; Ma & Xu, 

2004; Maloney et al., 2015). Recent investigations suggest that insecure attachment to parents 
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can exacerbate math anxiety. However, exploration of attachment's role in children's math 

anxiety remains limited, with only two studies to date examining this aspect (see Bosmans & De 

Smedt, 2015; Demirtaş & Uygun-Eryurt, 2020). These studies used primarily self-reported data 

and overlooked parental math anxiety, which plays a role in children’s levels of math anxiety. 

Therefore, more comprehensive research methodologies are needed to explore the links between 

attachment and children’s mathematical well-being. In this study, children’s attachment 

relationship to their homework-helping parent was investigated, using a task separate from a 

simulated math homework-helping interaction. The overarching aim was to understand how 

children’s attachment security/insecurity to their parent, evaluated through behavioural 

manifestations of attachment, would relate to their mathematics achievement and math anxiety. 

Attachment Theory 

Attachment theory holds immense significance in the field of child development. Since 

its emergence, attachment theory has shed light on the crucial role played by relationships 

between children and their caregivers, and the lasting consequences they yield. Notably, parent-

child attachment styles predict several developmental trajectories, particularly in social, 

emotional, and psychopathological domains (e.g., DeKlyen & Greenberg, 2008; Sroufe, 2005). 

Attachment theory conceptualizes attachment styles in terms of security and insecurity, 

which significantly influence children's developmental trajectories. Secure attachment typically 

arises when caregivers demonstrate sensitivity (Ainsworth et al., 1978), fostering children's 

confidence in the caregiver's ability to provide comfort and support in distressing times through a 

safe haven. Further, securely attached children find solace in their caregivers and feel secure to 

explore their surroundings due to the presence of a secure base. Conversely, children exposed to 

insensitive caregiving are prone to developing insecure attachments, lacking trust in caregivers 
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as sources of comfort and support. These insecure attachments can manifest in various forms, 

such as avoidance, ambivalence, or disorganization (Cassidy, 1994; Lyons-Ruth & Jacobvitz, 

2016). Disorganized attachment patterns, including controlling-caregiving and controlling-

punitive behaviours, often emerge in response to inappropriate caregiver responses (Lyons-Ruth 

& Jacobvitz, 2016). These attachment patterns have been observed across various developmental 

stages, from preschool to late adolescence (Bureau et al., 2009; Moss et al., 2011; Obsuth et al., 

2014). 

Further, Bowlby (Bowlby, 1969/1982, 1973, 1980) proposed that children’s attachment 

relationships shape their development through the formation of internal working models. These 

internal working models are cognitive structures formed by expectations about caregiver 

availability and responses (Bowlby, 1973). Consistently sensitive support from caregivers can 

shape a child's internal working models, fostering expectations of help and love when needed. 

This responsiveness communicates the child's worthiness of attention and affection, influencing 

their evaluation of self-worth and perceptions of caregiver accessibility. Bretherton and 

Munholland (2008) hypothesized that children who have developed secure attachment models 

are more likely to feel confident in their own abilities, to be more willing to explore new 

environments, and to seek support from trusted adults when needed. Ultimately, this enhances 

the child's self-image and belief in their capabilities. On the other hand, a child with an insecure 

attachment, characterized by rejection or unpredictability, may develop an internal working 

model marked by a more negative self-perception, such as unworthiness and self-reliance 

(Bowlby, 1969/1982). Bowlby suggested that these internal working models, akin to attachment 

patterns, contribute to psychopathology and child development (Bowlby, 1969/1982). 
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Academic Achievement, Math Anxiety, and the Attachment Relationship 

 Previous research has linked insecure attachment to parents with lower academic 

achievement (Keller et al., 2008; Moss & St-Laurent, 2001). Specifically, school-aged children 

with insecure attachment tend to exhibit lower verbal ability, reading comprehension, and overall 

academic performance (Granot & Mayseless, 2001; Jacobsen & Hofmann, 1997; Pianta & 

Harbers, 1996; Weinfeld et al., 1999). Regarding mathematics, studies have identified a 

correlation between attachment insecurity and poorer math achievement (Keller et al., 2008; 

Moss & St-Laurent, 2001). A recent meta-analysis by Deneault et al. (2023), which included a 

total of 125 studies, found that that attachment security was associated with increased child 

cognition, which includes problem-solving, memory, attention, and reasoning abilities. Such 

skills a necessary for success in mathematics. Deneault et al. (2023) further suggest that 

attachment may influence cognition through mechanisms such as the attachment-exploration 

hypothesis, which posits that securely attached children may be more inclined to explore their 

environment, leading to increased cognitive stimulation. Consequently, children with secure 

attachments may feel more confident in their abilities to tackle math-related problems, finding 

support and encouragement from their caregivers in their academic pursuits. 

 The perception of mathematics as inherently stressful and challenging is widespread 

(Beilock & Willingham, 2014), especially among individuals who experience math anxiety 

(Ashcraft, 2002; Richardson & Suinn, 1972). Research consistently demonstrates that math 

anxiety negatively impacts achievement in mathematics (e.g., Ashcraft et al., 2007; Beilock & 

Maloney, 2015; Hembree, 1990; Lyons & Beilock, 2012; Ma & Xu, 2004). Parental influences 

also play a significant role in shaping children’s attitudes towards and performance in math. 

Studies have found a positive relationship between parental and child math anxiety (e.g., Casad 
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et al., 2015; Maloney et al., 2015; Soni & Kumari, 2017), with parents’ math anxiety inversely 

linked to children’s math achievement (Dahmer, 2001).  

Recent research suggests that attachment to parents can also contribute to math anxiety. 

To date, only two studies have explored the role of attachment relationships on children’s math 

anxiety (see Bosmans & De Smedt, 2015; Demirtaş & Uygun-Eryurt, 2020). Bosmans and De 

Smedt (2015) took the first steps in investigating the way in which insecure attachment may play 

a role in the development of math anxiety. In a sample of 87 Flemish children (Mage = 10.34 

years, SD = 0.63) from a variety of socioeconomic backgrounds, the authors found that math 

anxiety might develop in the context of insecure parent-child attachment relationships, wherein 

the link between insecure attachment and poor mathematics achievement is mediated by child 

math anxiety. Specifically, the authors showed that higher levels of math anxiety in children were 

associated with insecure attachment, and math anxiety mediated the relation between insecure 

attachment and math achievement. In 2020, Demirtaş and Uygun-Eryurt investigated the 

relationships among attachment to parents, hope, perceived school climate, and math anxiety in 

early adolescents in a Turkish sample of 300 secondary school students (grades 7 and 8) and 

found that attachment was negatively correlated with math anxiety. Both of these studies used 

the Experiences in Close Relationships Scale-Revised adapted for children (Brenning et al., 

2011), a self-reported measure to assess the quality of the attachment relationship. Moreover, 

given the evidence indicating that parental math anxiety is related to children’s math anxiety 

(Casad et al., 2015; Maloney et al., 2015; Soni & Kumari, 2017), it is important to consider the 

influence of parental math anxiety when investigating the associations between attachment and 

key child factors, such as math anxiety and math achievement. 
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 It is conceivable that children who are insecurely attached and have parents with higher 

levels of math anxiety may internalize a belief that they are incapable of managing challenging 

tasks such as math. Consequently, they may feel unable to depend on their parent for homework 

support, especially if the parent has consistently been unresponsive or rejecting during times of 

distress. These children may be more prone to making mistakes on math-related tasks, or they 

may avoid such tasks altogether. This dynamic provides one possible pathway to explain why 

children with higher math-anxious parents develop math anxiety themselves. Conversely, 

securely attached children, regardless of their parent’s levels of anxiety towards math, may be 

better able to regulate their stress when confronted with a math task. A secure attachment to the 

math homework-helping parent could foster a sense of confidence in the child regarding their 

own abilities, as well as a sense of trust that their parent will offer emotional support if necessary. 

A securely attached child would thus find a secure base in their homework-helping parent, 

enabling them to tackle challenging math tasks with greater ease and openness during 

interactions with the parent. Within this line of thought, a secure attachment may actually serve 

as a buffer between the transmission of parent math anxiety to child math anxiety. 

Math Homework and Assessment of Attachment During Middle Childhood 

The middle childhood age, as discussed in Chapter 1, stands out as an optimal 

developmental period for examining children's mathematical well-being in the context of 

homework assistance. This stage represents a phase where children dedicate more time to 

homework compared to their younger years. Additionally, they still heavily depend on parental 

support for completing their homework assignments. 

The majority of research concerning middle childhood typically uses various methods to 

assess attachment, broadly categorized as representational measures. These methods include 
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story stem procedures (e.g., Granot & Mayseless, 2001; Kerns et al., 2011), autobiographical 

interviews (e.g., Kriss et al., 2013), script story assessments evaluating secure base knowledge 

(e.g., Psouni & Apetroaia, 2014; Waters et al., 2015), and the use of questionnaires (e.g., Kerns et 

al., 2001). However, Main et al. (1985) proposed that evidence of attachment processes should 

be discernible not only in attachment representations but also in observable attachment 

behaviours. Thus, in this study, the Middle Childhood Attachment Strategies (MCAS; Brumariu 

et al., 2018)—an observational assessment of attachment—was employed to measure parent-

child attachment patterns. 

The MCAS was developed to evaluate the behaviours and interactions that characterize 

attachment relationships in children in middle childhood. In their study involving 87 children 

aged 10-12 and their mothers, Brumariu et al. (2018) employed various criteria, including 

associations with other attachment measures, parenting styles, social competence, and indicators 

of psychopathology, to validate the MCAS. Their findings indicated significant associations 

between the MCAS and theoretically relevant constructs such as maternal warmth/acceptance 

and psychological control, as well as children's social competence, depression, and behavioural 

problems. Furthermore, the study examined the construct validity of the MCAS by comparing it 

with other measures of attachment in middle childhood. It was observed that MCAS security 

correlated with security levels assessed using the security scale (Kerns et al., 2001), and each 

MCAS attachment pattern corresponded with its equivalent identified through a story stem 

procedure. 

These findings provide preliminary support for the psychometric properties of the MCAS 

and its ability to capture subtle behavioural nuances associated with attachment, parenting, and 
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child adjustment during middle childhood. Additionally, they highlight the usefulness of this 

measure in assessing attachment dynamics during this developmental stage. 

Objectives and Hypotheses 

In Chapter 3 (Study 2), we demonstrated that children’s performance on a simulated math 

homework task increased when the quality of the homework-helping interaction with their 

parents was more positive. Additionally, the quality of the interaction varied in terms of parents’ 

and children’s math achievement, as well as children’s math anxiety. Research has established a 

link between the quality of parent-child interactions and the attachment relationship within the 

dyad (Moss et al., 1998). However, further investigation is needed to better understand how a 

child's attachment to their parent influences the quality of math homework-helping interactions, 

as well as how the accuracy on a math task varies as a function of the child’s attachment to their 

homework-helping parent. Finally, in this study, the objective was to examine the relationship 

between children's attachment to their parent, assessed through observation, and their levels of 

math anxiety and math achievement. The analysis controlled for parents’ math anxiety, given its 

influence on children's math anxiety and achievement. 

In the present study, it was first hypothesized that a higher quality of the math interaction 

would be associated with attachment higher security and lower attachment insecurity 

(Hypothesis 1). It was further hypothesized that higher attachment security would relate to a 

better performance on the math homework task and higher attachment insecurity would relate to 

a poorer performance on the math homework task (Hypothesis 2). Finally, it was hypothesized 

that greater attachment security would be associated with lower math anxiety, while greater 

attachment insecurity would be linked to higher math anxiety (Hypothesis 3A). Similar patterns 
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were expected for math achievement (Hypothesis 3A) in children, after accounting for parents' 

levels of math anxiety. 

Method 

Participants 

Before the onset of the COVID-19 pandemic, 41 pairs of parents and children (children 

in grades 5 to 7) were recruited to take part in this study. Potential participants were contacted 

through various methods, including online advertisements on platforms like Facebook and 

Twitter, community centres (such as summer camps and recreational centres), announcements 

distributed by a school board, and by distributing flyers with a brief study description at the 

University of Ottawa. The recruitment took place in a large Eastern Ontarian city in Canada. To 

be eligible for participation, children had to be in grade 5, 6, or 7, and both parents and children 

needed to be proficient in English. Additionally, parents were required to be the primary 

homework helpers for their child. Non-biological caretakers were also welcomed (e.g., adoptive 

parents or stepparents) to join the study, although none partook in the study. As a token of 

appreciation for their participation, parents received $20 CAD, and children were given the 

option to choose between a small toy or a $5 Tim Horton’s gift card. 

One dyad was removed from the sample because of an audio recording error, and two 

more dyads were removed because they did not complete all necessary tasks, resulting in an 

analytical sample of 38 participants. All parents (n = 32 women; Mage = 43.61 years) reported 

that they were the primary math homework-helping parents. Parents reported a range of 

education levels: some college with no diploma (15.8%); college diploma (26.3%); bachelor’s 

degree (31.6%); master’s degree (21.1%); and doctoral degree (5.3%). The median education 

level was a bachelor’s degree. As for the children, 12 were in Grade 5 (n = 9 girls; Mage = 10.00 
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years), 20 were in Grade 6 (n = 12 girls; Mage = 10.90 years), and 6 were in Grade 7 (n = 2 girls; 

Mage = 11.83 years). 

Procedure 

The present study followed the same procedure as the one outlined in Chapter 3 (Study 

2). In addition to completing the simulated math homework-helping task and an online 

questionnaire, followed by the WJ-IV, which were detailed in Chapter 3 (Study 2), dyads 

participated in a conflict task (Brumariu et al., 2018). Given the potential confounding influence 

of the conflict task on child and parent behaviours during the other tasks, this task was 

systematically administered last to reduce contamination risks. 

The conflict task was used to assess child-parent attachment in middle childhood 

(Brumariu et al., 2018). Dyads were asked to discuss a conflict in their relationship, using the 

prompts, “why is this a problem?” and “what are your feelings about the problem?” They were 

also asked to attempt to find a solution to this conflict. Participants were given 10 minutes to 

complete this task. The conflict task is designed to evoke attachment behaviours by prompting 

discussion of an emotionally salient topic. Additionally, this task provides a context in which an 

older child expresses their views, while navigating their parent’s potentially opposing views 

(Allen et al., 2002; Obsuth et al., 2014). 

Materials 

Mathematics Anxiety 

Participants’ (both parent and child) math anxiety was measured using the nine-item 

Abbreviated Math Anxiety Scale (AMAS; Hopko et al., 2003), which is described in Chapter 2 

(Study 1a). 

Child Mathematics Achievement 
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Children’s mathematics achievement was measured using a composite of the Math Facts 

Fluency and Calculation assessments from the Woodcock-Johnson IV (WJ-IV; Schrank & 

Wendling, 2018; copyrighted). This measure is described in detail in Chapter 3 (Study 2). 

Performance on the Simulated Math Homework Task 

Materials and protocols to assess participants’ performance on the simulated math 

homework task are detailed in Chapter 3 (Study 2). 

Quality of the Homework-Helping Interaction 

The quality of the homework-helping interaction was coded using the Parent-Child 

Interaction Scale for the Preschool and School Periods (Moss et al., 1996), which is described in 

Chapter 3 (Study 2). For the purposes of this study, a composite score was generated by 

combining all ten subscales into a single variable. 

Middle Childhood Attachment Strategies  

Video-recordings of the parent-child dyad discussing a conflict in their relationship was 

coded using the Middle Childhood Attachment Strategies Coding System (MCAS; Brumariu et 

al., 2018) to assess the quality of the attachment relationship. The MCAS assesses attachment 

patterns in the middle childhood development period (i.e., security, ambivalence, avoidance, 

disorganization/disorientation, caregiving/role-confusion, and hostile/punitive) (see Lyons-Ruth 

& Jacobvitz, 2016; Obsuth et al., 2014).  

All six patterns of attachment included in the MCAS are rated on a 9-point continuous 

scale with 1 = none or slight/isolated minor evidence of a specific pattern that does not 

characterize child’s behaviour and interaction overall; 3 = slight/isolated evidence of a specific 

pattern that can be clearly observed/coded, but does not primarily characterize the child’s 

behaviour and interaction overall; 5 = clear evidence of a specific pattern that is brief, and could 
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or could not primarily characterize child’s behaviour and interaction overall; 7 = moderate 

evidence of a specific pattern, which characterizes most of child’s behaviour and interaction; and 

9 = marked and persistent evidence of a specific pattern which predominantly characterizes 

child’s behaviour and interaction. 

The sample was coded by two independent coders who received training from and 

achieved reliability with the creator of the MCAS. Coders were blind to other information on the 

participants. Coder A was responsible for coding the total sample, while Coder B coded 50% of 

the video-recordings (n = 20).  Given that none of the dyads displayed a predominantly 

hostile/punitive style of attachment, this subscale was excluded from the analyses. Inter-rater 

reliability (Pearson’s intraclass correlations, rICC) for each scale was calculated for eighteen 

randomly selected videos, which represented approximately 47% of the total sample: Security 

(rICC = .93); Avoidance: (rICC = .87); Ambivalence (rICC = .92); Caregiving/Role-confusion 

(rICC = .73); Disorganization/Disorientation (rICC = .72).  

Results 

Preliminary Analyses 

All variables were screened for parametric test assumptions. Preliminary analyses 

identified no outliers (i.e., there were no z scores greater than ± 3.29; Tukey, 1962). Not all 

variables followed a normal distribution, and not all relationships between variables were linear. 

Additionally, due to the combination of a limited sample size and the ordinal nature of the data, it 

was concluded that a parametric test would not be suitable for conducting analyses. Therefore, 

the analyses in the subsequent section were performed using Spearman’s rank correlation 

analyses (Spearman’s Rho). Spearman's Rho was selected for its versatility and robustness in 

handling data that may not meet the assumptions of Pearson's correlation coefficient. 
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Descriptive Statistics 

Descriptive statistics amongst variables of interest and correlations amongst attachment 

patterns are shown in Table 4.1 and 4.2, respectively. Considering the small sample size, a 

composite score named the “Insecure” attachment variable was constructed by combining 

Avoidance, Ambivalent, Caregiving, and Disorganized attachment patterns. This composite score 

was derived by calculating the average across the four attachment patterns. The original Secure 

score was retained to measure attachment security. A Spearman’s Rho correlation was conducted 

to explore the relationship between Secure and Insecure attachment patterns, revealing a 

statistically significant association, rs(36) = -0.66, p < .001. 

Table 4.1  

Descriptive Statistics for All Measures 

 Parents Children 

 Mean SD Range Mean SD Range 

Math Anxiety 2.39 0.96 1.11-4.67 2.35 0.86 1.22-4.44 

Math Achievement - - - 490.31 17.62 450-526 

Math Task Scorea - - - 79.69 23.13 18.20-100 

Quality of Math Homework 

Task Interactiona - - - 3.16 0.47 2.25-3.80 

Attachment Patterns       

Secure - - - 3.24 1.95 1.0-7.5 

Insecure - - - 2.76 0.70 1.38-4.0 

Avoidance - - - 2.64 2.53 1.0-8.0 

Ambivalence - - - 2.71 2.15 1.0-8.0 

Caregiving - - - 2.70 2.16 1.0-8.0 

Disorganization - - - 3.0 2.00 1.0-9.0 

Note. The “Insecure” variable was created as a composite score using all four insecure 

attachment patterns (i.e., Avoidance, Ambivalence, Caregiving, Disorganization). aParent and 

child scores. 

 

Table 4.2 

Spearman’s Rho Correlations Between Attachment Patterns  

Variables 1 2 3 4 5 

1. Secure - -0.04 -0.15 -0.01 -0.36* 
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2. Avoidant - - -0.44** -0.21 -0.43** 

3. Ambivalent - - - -0.26 0.25 

4. Caregiving - - - - 0.02 

5. Disorganized - - - - - 

Note. * p < 0.05, ** p < 0.01. 

Hypothesis 1: Quality of Math Task Interaction and Secure/Insecure Attachment Patterns 

 A Spearman's Rho correlation was performed to examine how the math task interaction 

varied in association to the child’s attachment. Attachment security and the quality of the math 

task interaction were marginally correlated, rs(36) = 0.28, p = .09, with attachment security 

explaining approximately 8% of the variation in the quality of the math task interaction. There 

was a statistically significant, moderate negative correlation between attachment insecurity and 

the quality of the math task interaction, rs(36) = -.37, p = .02, with attachment insecurity 

explaining approximately 14% of the variation in the quality of the math task interaction. 

Hypothesis 2: Attachment Security/Insecurity and Math Homework Task Performance 

Next, the variation in math homework task performance in association with the dyad’s 

secure and insecure attachment patterns was examined. Attachment security and the performance 

on the math homework task were not statistically significantly correlated, rs(36) = .21, p = .21, 

with attachment security explaining approximately 4% of the variation in the math homework 

task performance. Similarly, attachment insecurity and the performance on the math homework 

task were not statistically significantly correlated, rs(36) = -.24, p = .14, with attachment 

insecurity explaining approximately 6% of the variation in the math homework task 

performance. 

Hypothesis 3: Relation Between Attachment Security/Insecurity, Child Math Anxiety, and 

Child Math Achievement, Controlling for Parent Math Anxiety 

Hypothesis 3A: Attachment Security/Insecurity and Child Math Anxiety 
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When controlling for parental math anxiety, the relation between attachment security and 

child math anxiety was not found to be statistically significant, rs(36) = -.27, p = .10, with 

attachment security explaining approximately 7% of the variation in children’s self-reported 

math anxiety. On the other hand, after controlling for parental math anxiety, there was a 

statistically significant, positive correlation between attachment insecurity and child math 

anxiety, rs(36) = .46, p < .01, with attachment insecurity explaining approximately 21% of the 

variation in children’s self-reported math anxiety.  

Hypothesis 3B: Attachment Security/Insecurity and Child Math Achievement 

When controlling for parental math anxiety, the relation between attachment security and 

child math achievement was not found to be statistically significant rs(36) = .03, p = .88, with 

attachment security explaining 0.09% of the variation in children’s math achievement. Similarly, 

when controlling for parental math anxiety, the relation between attachment insecurity and child 

math achievement was not found to be statistically significant rs(36) = -.14, p = .43, with 

attachment insecurity explaining approximately 2% of the variation in children’s math 

achievement. 

Discussion 

Previous research has linked insecure attachment to parents with lower academic 

achievement (Keller et al., 2008; Moss & St-Laurent, 2001). Additionally, a robust body of 

evidence underscores the detrimental influence of math anxiety on mathematics achievement 

(e.g., Ashcraft et al., 2007; Beilock & Maloney, 2015; Hembree, 1990; Lyons & Beilock, 2012; 

Ma & Xu, 2004). Recent investigations have further highlighted that attachment to parents can 

exacerbate math anxiety. However, the exploration of attachment's role in children's math anxiety 

remains limited, with only two studies to date delving into this domain (see Bosmans & De 
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Smedt, 2015; Demirtas & Uygun-Eryurt, 2020). Although these studies represent strides in 

investigating the association between attachment and children’s math anxiety, they both relied on 

self-reported data and omitted consideration of parental math anxiety, which is a significant 

factor in understanding children’s math anxiety levels. Thus, there is a need for more 

comprehensive research methodologies to explore the relationship between attachment, parental 

influences, and children’s mathematical well-being. 

The current study sought to address these gaps. Parent-child dyads were videorecorded 

during a simulated math homework-helping task to assess the quality of their interaction. Dyads 

were also recorded during their participation in a “conflict task” and an observational measure—

the MCAS (Brumariu et al., 2018)—was used to assess the attachment insecurity/security.  To 

comprehensively capture the spectrum of math anxiety, both parents' and children's levels were 

assessed through self-reported measures. Further, parents’ and children’s levels of math anxiety 

were obtained using self-reported measures, and standardized assessments of parents’ and 

children’s math achievement were administered. 

Quality of Math Interaction and Attachment Security/Insecurity 

Higher attachment insecurity observed in the dyad was associated to a poorer quality of 

the math task interaction. Although attachment security displayed only a marginal association 

with a higher quality of the math task interaction, it is essential to acknowledge the constraints 

imposed by the small sample size and limited power of the study.  

As previously discussed, mathematics is perceived by many to be an inherently difficult 

and stress-inducing subject (Beilock & Willingham, 2014). When children feel threatened, 

anxious, or vulnerable, they often turn to their attachment figure (i.e., parent or caregiver; 

Bowlby, 1973, 1988). Although securely attached children may experience stress or frustration 
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when faced with a challenging math problem, their parents' likely ability to effectively attune and 

respond to their child’s emotional cues empowers the child to approach goal-oriented tasks, such 

as math homework, with heightened ease and openness during interactions with their parent. 

Consequently, this relates to an overall more positive interaction with their parent. These findings 

align with Bureau et al. (2014)’s research, which indicated that paying attention to the child's 

emotional cues, responding in a synchronous fashion, and being sensitive are associated with a 

greater likelihood of secure attachment in children. 

On the other hand, insecurely attached children may have parents who struggle to tune 

into their needs. Parental responsiveness is critical in shaping attachment patterns and 

influencing children's emotional regulation abilities (Ainsworth et al., 1978; Bowlby, 1988). 

When parents are less responsive, insecurely attached children may experience greater difficulty 

regulating their emotions during homework tasks, which may further exacerbate the negativity of 

the overall homework-helping interaction. Furthermore, even if the parents display positive 

behaviours during the homework-helping interactions, insecurely attached children may show 

reduced responsiveness to their parents as role models, given the child’s reduced confidence in 

their parents’ ability to provide them with support. This lack of responsiveness may further 

hinder the effectiveness of parental assistance during homework sessions and contribute to a 

poorer quality of the dyadic interaction. 

Math Task Performance and Attachment Security/Insecurity 

In examining the relationship between secure/insecure attachment and math homework 

task performance, the results indicated that neither attachment security nor attachment insecurity 

were related to math homework task performance. These findings could be attributed to a 

significant portion of the sample scoring high on the math task, with more than half achieving a 
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score of 90%. Consequently, this could have led to diminished variability within an already 

modest sample size.  

Children’s Math Anxiety, Math Achievement and Attachment Security/Insecurity 

The final objective of the current study explored the association between secure/insecure 

attachment, child math anxiety, and child math achievement while controlling for the influence 

of parent math anxiety. While numerous studies have investigated the correlation between 

attachment and anxiety among children in middle childhood (e.g., Colonnesi et al., 2011; Kerns 

& Brumariu, 2014; Manassis, 2011), a mere two studies have investigated how attachment styles 

influence children’s math anxiety (see Bosmans & De Smedt, 2015; Demirtaş & Uygun-Eryurt, 

2020). The findings of the current study did not yield significant results between secure 

attachment and child math anxiety. However, the results align with those of the two previous 

studies indicating a link between attachment insecurity and higher math anxiety among children, 

even when controlling for parental math anxiety. These findings suggest that even when 

employing more robust methodologies, such as observational assessments of attachment, and 

taking into account the influence of parent math anxiety, the findings hold. 

Regarding child math achievement, neither attachment security nor attachment insecurity 

demonstrated statistically significant associations with children’s performance on a standardized 

measure of math achievement when controlling for parental math anxiety. These results were 

somewhat surprising given the previous findings that indicate that children who are insecurely 

attached to their parents have poorer math achievement (e.g., Keller et al., 2008; Moss & St-

Laurent, 2001). In their study, Bosmans and de Smedt (2015) found that there was a correlation 

between math achievement and attachment anxiety, but not with attachment avoidance. When 

they further investigated the indirect relationship between math anxiety and these attachment 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

108 

patterns, using child math anxiety as a mediator, they found that both models were significant. 

The absence of a correlation between child math achievement and attachment in the present 

study could therefore be attributed to the mediating effect of child math anxiety. However, a 

more plausible explanation for the lack of statistically significant findings may be due to the 

nature of the small sample size, which may limit the ability to detect true effects in the 

population. 

Limitations and Future Research 

This study contributes to the understanding of the associations between attachment, math 

anxiety, and math achievement in children, with an emphasis on the role of attachment to 

important role models (i.e., parents) in shaping interactions and emotional experiences during 

math-related tasks. Although the child attachment security toward the parent did not appear to 

significantly influence children’s math achievement, attachment insecurity was found to be 

associated with poorer quality in math task interactions and higher math anxiety in children. 

It is important to note, however, that this study has certain limitations. The data in this 

study were derived from a relatively small sample (n = 38), and therefore, it is important to 

exercise caution when interpreting the findings. Indeed, given the limited sample size, it was not 

possible to adequately run moderated mediation analyses to determine whether a secure 

attachment acts as a buffer against negative math outcomes. The limited explanatory power of 

attachment styles on math outcomes highlights the need for further exploration. Additionally, the 

insecure attachment scales (i.e., Avoidant, Ambivalent, Caregiving, Disorganized) were 

combined to create a composite score due to the limited sample size of this study. This approach 

was intended to mitigate the impact of sampling variability and provide more robust results. 

However, the scales either did not correlate or were negatively correlated. While it is 
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theoretically consistent for scales like avoidance and ambivalence to be inversely correlated due 

to their opposing behaviours, combining these scales into a single composite score without 

considering their distinct nature might obscure meaningful differences. Increasing the sample 

size in future research would allow for the examination of each insecure attachment dimension 

individually and help capture distinct patterns in the results. 

Additionally, despite being developed by a curriculum specialist, the simulated math 

homework task’s efficacy was diminished by its 90% success rate. This high success rate 

rendered it ineffective in distinguishing between participants’ performances, potentially masking 

any effects. It is also worth noting that this study was conducted with a Canadian sample. 

Consequently, it is advisable to be cautious when generalizing the current results to parent-child 

math homework-helping interactions in other regions worldwide. Future research should 

consider exploring cross-cultural differences in dyadic homework-helping practices. 

Finally, in this study, the focus was solely on the primary math homework-helping parent 

and their child. Other variables that could potentially impact the quality of these parent-child 

interactions were not considered in addition to their math achievement and math anxiety. For 

instance, children may have access to supplementary resources such as school support, tutoring, 

or assistance from other family members, which might shape their approach to math-related 

tasks. Recent research by Guzmán et al. (2023) has highlighted a connection between decreased 

participation in home numeracy activities and heightened math anxiety in children. Therefore, 

future investigations should also encompass the time parents invest in engaging in math-related 

activities with their children to offer a more comprehensive framework for comprehending 

homework-helping dynamics. 

Implications and Conclusions 
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 The results of this study provide insights into the relation among attachment, parent-child 

interactions during math-related tasks, children’s math anxiety, and their math achievement. To 

our knowledge, this study is only the third to explore how attachment dynamics might intersect 

with math anxiety (cf. Bosmans & De Smedt, 2015; Demirtaş & Uygun-Eryurt, 2020), and 

importantly, the first to rely on observational data.  Indeed, attachment insecurity within the 

parent-child dyad was demonstrated to be associated with less favourable interactions during the 

simulated math homework task. Further, insecure attachment styles were correlated with higher 

levels of math anxiety in children, even when controlling for parental math anxiety. 

Although these findings did not reveal a significant link between attachment and math 

achievement, it is essential to keep in mind that success in mathematics is influenced by multiple 

factors. Math anxiety has been found to predict a host of negative math outcomes, including 

math achievement, and the present data emphasize the important role that the parent-child 

relationship can have within the context of math homework-helping interactions and children’s 

math anxiety. Further, building upon previous research highlighting the effectiveness of social 

learning theory parenting interventions in promoting attachment-based caregiving (O’Connor et 

al., 2013), the findings from this study, in conjunction with those detailed in Chapter 3 (Study 2), 

underscore the importance of integrating interventions tailored to enhance parenting practices, 

which would aim to cultivate a secure attachment bond between parents and children, and 

ultimately foster an enhanced math learning environment in the home. Taken together, this 

study’s findings suggest that educators and researchers alike should embrace a more 

comprehensive approach to understanding children’s math learning experiences. Considering 

attachment relationships alongside cognitive and emotional factors can yield more profound 

insights into children’s strengths and difficulties in the realm of mathematics. 
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Proficiency in mathematics serves as a strong predictor not only of later academic 

success but also of financial stability and future career opportunities (Charette & Meng, 1998; 

Duncan et al., 2007; Romano et al., 2010). Yet, there is an alarming decline in students’ 

mathematics achievement in Canada (see OECD, 2013). For this reason, enhancing mathematical 

well-being across North America is pivotal for future economic prosperity. Numerous studies on 

mathematical well-being, encompassing cognitive functioning as well as affective and emotional 

domains (Clarkson et al., 2010), have identified various factors associated with math 

achievement that go beyond content knowledge (e.g., Good et al., 2008; Maloney & Beilock, 

2012; Parker et al., 2014; Passolunghi et al., 2016; Peng et al., 2016, 2020; Raghubar et al., 

2010). Although math anxiety is known to be a barrier to later academic and career success, most 

research has examined math anxiety individualistically rather than relationally (i.e., how math 

anxiety may relate to parent-child dynamics). In addition to these individual factors contributing 

to children’s mathematical well-being, researchers have highlighted the influence of parental 

involvement in children’s education (for reviews, see Hill & Tyson, 2009; Hoover-Dempsey et 

al., 2001; Patall et al., 2008; Walker et al., 2004). This thesis examined math anxiety in the 

context of parent-child relationships and does so using direct observation, moving beyond self-

report measures used in past research. The current dissertation built upon Maloney et al. (2015) 

and Poisall et al. (2023)’s studies that found that frequent parental homework help with 

children’s math homework has a negative effect on children’s math anxiety and achievement in 

math.  

Parental involvement is recognized as a key mechanism shaping children's acquisition of 

culturally relevant skills, including their approach to learning (Rogoff, 2003). Drawing from 

Social Learning Theory (Bandura, 1997), which underscores how individuals learn through 
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observation and imitation of influential role models, like parents, it becomes evident that parents 

play a significant role in shaping their children's attitudes and behaviours, including in 

mathematical contexts (Hoover-Dempsey et al., 2001). Moreover, Social Referencing Theory 

highlights the importance of cues from trusted social partners, such as caregivers, in shaping 

children's reactions to their environment (Feinman et al., 1992). In the case of math anxiety, 

children may develop this anxiety if they observe their parents exhibiting negative attitudes 

towards math (Askew & Field, 2007). Recent studies have delved into the relationship between 

attachment to parents and math anxiety in children, revealing a negative correlation between 

attachment insecurity and math anxiety levels (Bosmans & De Smedt, 2015; Demirtaş & Uygun-

Eryurt, 2020). This implies that the quality of the parent-child relationship can significantly 

impact a child's emotional response to mathematics. Ascribing to this theoretical framework, the 

current dissertation sought to explore the way in which parent-child interactions during math 

homework help, as well as the quality of the parent-child relationship, relate to children’s math 

anxiety and math achievement. It also aimed to address two areas for growth in the existing 

literature concerning parent-child interactions during math homework. Firstly, it emphasized the 

importance of examining dyadic interactions, moving beyond sole reliance on individually 

reported data. Secondly, it highlighted the limitations of self-reported data in understanding the 

quality of parental involvement in homework, highlighting the need for direct observations of 

parent-child interactions. 

More specifically, Study 1 surveyed parents of school-age children to understand if 

higher parental math anxiety correlates with negative emotions during math homework help, 

controlling for parental math achievement. Study 2 used a multi-method approach including self-

reports, standardized assessments, and videorecorded interactions to delve deeper into the math 
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homework-helping environment. It assessed dyadic behaviours and language to understand how 

parental math anxiety relates to child math anxiety and achievement. Finally, Study 3 

investigated the quality of parent-child attachment and its relation to the quality of homework-

helping interactions, as well as parental and child math anxiety and achievement. It examined 

how attachment quality may relate to math anxiety and math achievement. The major findings 

from Study 1, 2, and 3 are summarized below. 

Summary of Major Findings 

Study 1 Findings 

 Study 1 comprised two separate investigations exploring the link between parents' math 

anxiety and their perceptions of their math homework-helping interactions with their children. In 

Study 1a, parents of first- through sixth-grade children completed surveys to determine if higher 

levels of math anxiety in parents related with increased time spent on math homework and 

heightened negative emotions during homework assistance (such as decreased confidence, 

elevated frustration, stress, conflict, and feelings of distance from their child). Study 1b aimed to 

replicate and expand upon these findings by controlling for parental general anxiety, considering 

the known relationship between general anxiety and math anxiety (Hembree, 1990), in addition 

to math knowledge. 

Study 1a. While neither the amount of time that children spent doing math homework, 

nor the frequency with which parents helped their children with their math homework, varied as 

a function of parents’ level of math anxiety, higher math-anxious parents reported more negative 

interactions overall (i.e., a more negative emotional experience) than did those with lower math 

anxiety. Importantly, these findings were not attributable to differences in mathematical 

competence between higher- and lower-math-anxious parents. Given the novelty of Study 1a in 
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examining the association between parents' math anxiety and their perception of math homework 

help, a follow-up study (Study 1b) was conducted to validate these findings. Importantly, in 

Study 1a, parents’ math knowledge was included as a control variable. However, anxiety in 

general was not controlled for (indeed, math anxiety and general anxiety are reported to be 

moderately correlated; Hembree, 1990). Therefore, Study 1b aimed to replicate and extend Study 

1a's findings by also considering parents' levels of general anxiety. 

Study 1b. Similar to Study 1b, in Study 1a, parents with higher math anxiety reported 

more negative interactions during math homework help compared to those with lower math 

anxiety. Notably, these associations were not influenced by parents' mathematical knowledge or 

general anxiety levels. Although most findings from Study 1a were replicated in Study 1b, there 

was one discrepancy: while Study 1a found no association between parents' math anxiety and the 

time children spent on math homework or the time parents spent helping with math homework, 

Study 1b revealed a positive association between parents' math anxiety and the time children 

spent on math homework. 

Study 2 Findings 

 In Study 2, initial findings revealed that parent-child dyads (Grades 5 to 7) generally 

performed well on the simulated math homework task, with over half of them scoring above 

90%. However, the performance on the task varied based on the quality of the interaction. Dyads 

achieving higher scores demonstrated behaviours such as relaxation, emotional neutrality or joy, 

intimacy, coordination, emotional synchronization, and appropriate role-taking during the task. 

Additionally, parents of higher-scoring dyads displayed greater sensitivity and respect towards 

their child's pace. Interestingly, the use of negative language during the interaction did not 

correlate with task performance, contrary to the initial hypothesis. However, dyads who had 
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parents use more positive language overall tended to achieve higher scores on the task. Due to 

the correlational nature of the analyses, it remains uncertain whether the observed high-quality 

interaction led to better task performance or vice versa. 

Moreover, when assessing the association between the quality of interaction between 

parent-child dyads and parents’ math achievement, it was observed that parents with higher math 

achievement engaged in more relaxed, intimate, coordinated, and emotionally synchronized 

interactions compared to those with lower math achievement. Higher-achieving parents also 

displayed greater sensitivity to their child's needs and were better at assuming appropriate 

parental roles during the homework task. Higher math-achieving parents also tended to use more 

positive words during the homework-helping interaction. In terms of children’s math 

achievement, those with higher math achievement exhibited more emotionally synchronized 

interactions and slightly more neutral or joyful behaviours. Furthermore, higher math-achieving 

children had parents who displayed lower intrusiveness and higher sensitivity during the task. 

Taken together, these findings are consistent with prior research indicating that lower 

achievement in children is linked to less positive emotions during homework (Trautwein et al., 

2009). Further, children, but not parents, tended to use more negative words during the 

homework-helping interaction when children were lower in math achievement.  

Finally, in assessing the connection between the quality of parent-child interaction and 

parents' math anxiety, no significant associations were found with either dyadic behaviours or the 

affective language used during math homework-helping interactions. In contrast, higher math-

anxious children engaged in less relaxed, less intimate, less coordinated and less emotionally 

synchronized homework-helping interactions. These interactions were also characterized by 

increased role reversal, and parents of higher math-anxious children were lower in sensitivity and 
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higher in intrusion during the math task. Although there was no relation between children’s math 

anxiety and the negative word counts employed by parents or children, higher levels of math 

anxiety in children were associated with lower positive word counts by parents during the 

interaction. 

Study 3 Findings 

 In Study 3, the findings revealed that higher levels of attachment insecurity within the 

parent-child dyad were associated with a lower quality of interaction during the math task. 

Although there was only a marginal association between attachment security and a higher quality 

of interaction, it is important to acknowledge the limitations of this study, including the small 

sample size and limited statistical power. 

When exploring the relation between attachment security/insecurity and math homework 

performance, no significant associations were found. This lack of association may be due to the 

high performance of a substantial portion of the sample, with more than half scoring 90% or 

higher on the math task. Consequently, the limited variability within the modest sample size may 

have influenced these results. 

Furthermore, the investigation into the association between secure attachment and child 

math anxiety did not yield significant findings. However, the findings were consistent with those 

of the two previous studies, indicating a link between attachment insecurity and higher math 

anxiety among children (cf. Bosmans & De Smedt, 2015; Demirtaş & Uygun-Eryurt, 2020), 

even after controlling for parental math anxiety. These results suggest that even with more robust 

methodologies, such as observational assessments of attachment, and considering the impact of 

parental math anxiety, these findings remain. Finally, when considering child math achievement, 

neither attachment security nor attachment insecurity showed statistically significant links with 
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children's performance on standardized math tests when parental math anxiety was taken into 

account. 

Collective Interpretation of Findings Across Studies 1, 2, and 3 

 The three studies from the current dissertation built on each other to offer corroborating 

findings. Study 1 took initial steps towards understanding the factors contributing to ineffective 

math homework-helping interactions. It revealed that parental math anxiety might hinder 

effective support during math homework sessions, potentially due to conveying negative 

emotions or lacking confidence in their own abilities. These findings should be interpreted 

cautiously given that they rely on self-reported measures and lack the child’s perspective or math 

outcomes. Nonetheless, in conjunction with Maloney et al. (2015), it becomes evident that when 

parents with elevated math anxiety assist their children with math homework, not only do the 

children's math learning outcomes diminish, and their own math anxiety increase (Maloney et 

al., 2015), but also these parents experience heightened negative emotions during such 

interactions compared to parents with lower levels of math anxiety. While it is reasonable to 

assume that the math homework interactions of higher math-anxious parents and their children 

are more negative than those of their peers, Study 1 did not demonstrate how these interactions 

veritably unfold. Although self-reports provide an initial understanding of how parents and 

children perceive the interaction, self-reports do not permit researchers to directly observe what 

is happening during the math homework-helping interaction. Indeed, there is evidence to suggest 

variation in how adults appraise previous math experiences, and such appraisals are related to 

math anxiety and attitudes (see Hunt & Maloney, 2022). Study 2 provided insights into what is 

actually happening during the math homework-helping interaction between parents and children. 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

119 

 While Study 2 revealed a positive correlation between parent and child math anxiety (i.e., 

parents with higher math anxiety tended to have children with higher math anxiety), parental 

math anxiety was not found to influence parent-child behaviours or affective language during 

simulated math homework-helping interactions. These findings, combined with those of Study 1, 

which indicated that parents with higher math anxiety perceive math homework-helping 

environments as more negative, imply that although higher math-anxious parents perceive these 

interactions negatively, trained coders do not rate them as more negative. Therefore, while higher 

math-anxious adults may generally view math-related experiences more negatively than lower 

math-anxious adults, it does not necessarily mean that the interactions themselves are more 

negative. This aligns with Hunt and Maloney's (2022) findings, suggesting a link between adults' 

math anxiety and their appraisals of past math experiences. Conversely, children's math anxiety 

appears to correlate more closely with the quality of interactional behaviours during homework 

help, impacting math task performance. It is possible, then, that children are more susceptible to 

picking up on cues related to math anxiety from their immediate environment, such as 

interactions during homework help. In line with Social Referencing (Feinman et al., 1992; Walle 

et al., 2017), if parents do not overtly express math anxiety but demonstrate poor interactional 

behaviours during math homework-helping sessions, children may sense tension or negativity, 

potentially leading to their own development of math anxiety. Parents might not express explicit 

math anxiety themselves, but if their interactions during homework help are not conducive to a 

positive learning environment, children may struggle. On the other hand, supportive interactions 

can potentially mitigate math anxiety and improve task performance, regardless of the parents’ 

own anxiety levels. However, it is important to note that the findings of the current dissertation 

cannot definitively ascertain this claim due to the correlational nature of the results. Further 
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empirical testing is warranted to establish a causal relationship between parental interactions, 

math anxiety, and task performance. 

 Furthermore, while it is possible that parents with higher math achievement engage more 

effectively with their children in multiple domains like science and language arts, it is more 

plausible to theorize that possessing expertise in a specific domain, such as math, fosters 

confidence in that particular domain. This, in turn, may enable parents to facilitate higher-quality 

interactions with their child.  The findings of Study 1, suggesting that parents with stronger math 

knowledge feel more confident when assisting their child with math homework, when combined 

with the results of Study 2, may indicate that the confidence of high-achieving math parents is 

reflected through their positive language during homework help. There is a vast amount of 

research indicating that parental praise is beneficial to children’s outcomes when reflecting the 

child’s effort on the task at hand (e.g., higher level of motivation, improved problem-solving 

skills, and increased persistence; Henderlong & Lepper, 2002). It is plausible that the positive 

words used by parents, such as “excellent” and “amazing,” reflect praise for the child’s work on 

the simulated math task, leading to better performance overall. However, it is also likely that the 

children’s already high performance prompts increased praise from parents. Additionally, 

children's negative language during these interactions may reflect their self-efficacy in 

mathematics, representing their beliefs about their ability to perform math tasks (Hackett & Betz, 

2020). Indeed, research has linked low math achievement with lower feelings of self-efficacy 

(Ferla et al., 2009; Lee, 2009; Pajares & Miller, 1994). 

 Finally, Bosmans and De Smedt (2015) argued that the development of math anxiety, 

which adversely affects mathematics achievement, could partly stem from a maladaptive 

mechanism for regulating emotions, particularly evident in insecure attachment relationships. In 
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Study 3, greater attachment insecurity in children was found to be linked to lower-quality 

interactions during math homework and increased math anxiety, even when controlling for 

parental math anxiety. Mathematics is perceived by many to be an inherently difficult and stress-

inducing subject (Beilock & Willingham, 2014). When children feel threatened, anxious, or 

vulnerable, they often turn to their attachment figure (i.e., parent or caregiver; Bowlby, 1973, 

1988), and an attuned parent can effectively respond to their child’s emotional cues, which 

empowers the child to approach the task at hand. Conversely, a lack of responsiveness may 

further hinder the effectiveness of parental assistance during math homework-helping sessions 

and contribute to a poorer quality of the dyadic interaction.  

Taken together, the findings from the three studies collectively provide further support for 

the notion that factors influencing children's mathematical well-being go beyond just the 

classroom setting and the time spent on homework. They also shed light on the findings of 

Maloney et al. (2015) and Poisall et al. (2023), emphasizing the importance of emotional 

dynamics in parent-child interactions during math homework. The presence of positive and 

supportive interactions, as seen across these studies, fosters an environment conducive to 

learning. This dissertation's studies highlight how individual parental and child factors, along 

with the dyadic features, influence the effectiveness of the math homework-helping interaction. 

Additionally, the influence of attachment relationships on children's emotional experiences 

during math-related activities underscores the need for a more comprehensive approach to 

supporting mathematical well-being. 

Research, Practical and Clinical Implications 

 The current dissertation holds important implications for research, as well as for practical 

and clinical implications. In terms of research implications, one major strength of these studies, 
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especially Studies 2 and 3, lies in the measurement of both parent and child factors, as well as the 

direct observation of dyadic interactions, to investigate the relations between math anxiety, math 

achievement, and the math homework-helping interaction. Much of what is known about the 

homework-helping environment comes from survey and/or interview data in which parents or 

children are asked to report on how they feel about doing math homework (e.g., Bosmans & De 

Smedt, 2015; Demirtaş & Uygun-Eryurt, 2020; Retanal et al., 2021; Silinskas & Kikas, 2019). 

While studies examining the math homework-helping environment do acknowledge dyadic 

interactions, they predominantly focus on the scaffolding methods utilized by parents (e.g., Hyde 

et al., 2006; Missall et al., 2017; Zhou et al., 2006). However, these techniques often overlook 

the emotional context of the homework-helping interaction, which encompasses parents' 

sensitivity to their child's emotional needs, particularly in potentially stressful situations like 

math. Findings from this dissertation provide preliminary evidence that there are indeed 

emotional dyadic features associated with children’s math anxiety and achievement that warrant 

further investigation. 

 Moreover, the over-reliance on self-reported data to understand parental involvement in 

math homework and its influence on children’s learning and attitudes presents its limitations. 

Indeed, the story told by the self-report data in the current studies did not align perfectly with 

that told by experimenter observation. Direct observations of parent-child interactions are vital 

for understanding the mechanisms involved in social interaction given that they provide insights 

into real processes and outcomes, including parenting approaches and child behaviour. 

Additionally, observational methods allow researchers to consistently operationalize behaviours, 

avoiding reliance on participant interpretations (Aspland & Gardner, 2003). The findings in this 
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dissertation strengthen the case for using a multi-method approach to assessing the math 

homework-helping interaction to garner a richer understanding of the various factors at play.  

 The findings of the present dissertation also offer an initial foundation for practical and 

clinical uses. The fact that the quality of parent-child interactions relates to children’s math 

anxiety and math achievement support the need to apply interventions designed to support more 

positive interactions surrounding math-related tasks. One effective approach supported by 

empirical evidence involves an educational intervention aimed at fostering more positive 

interactions between children and their parents concerning math. Within this intervention, brief 

math story problems are provided through an iPad application (Overdeck et al., 2021). Berkowitz 

et al. (2015) assessed the efficacy of this application and found that, when used even as little as 

once per week, children’s math achievement increased by the end of the school year. Notably, the 

extent of this improvement was greater among children whose parents exhibited higher levels of 

math anxiety. The results of Berkowitz et al. (2015) support the notion that scaffolding parents’ 

interaction around math may serve as a way to enhance children’s math learning, particularly for 

the most vulnerable. One proposed explanation for the effectiveness of this intervention is that it 

provides parents with a scripted way to talk about math with their children, which in turn 

provides a less stressful way to engage with math content. Furthermore, Social Learning Theory 

suggests that parents serve as models for their children, exhibiting attitudes and coping strategies 

for managing stress that children tend to imitate. Consequently, interventions such as Bedtime 

Math not only provide parents with a structured approach to engage with their children, but also 

to model effective coping mechanisms for dealing with math anxiety. By promoting a positive 

and stress-free environment for math learning, an intervention like this one may help break the 

cycle of anxiety transmission from parents to children, ultimately fostering a healthier and more 
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productive approach to mathematical education within the family dynamic. However, while 

applications like Bedtime Math offer valuable benefits, they may pose greater challenges when 

applied within specific contexts, such as the homework-helping interaction. This is because they 

focus on storytelling-style math engagement rather than homework assistance, which typically 

requires targeted guidance and support tailored to the specific challenges faced by the child.  

The results presented in Study 3, combined with those of Bosmans and De Smedt (2015), 

and Demirtaş and Uygun-Eryurt (2020), highlight the need to go beyond scaffolding materials 

and to design interventions that foster the attachment bond to enhance the math learning 

atmosphere. Although there is some evidence to support the transmission of math anxiety from 

parent to child (see Maloney et al., 2015), findings from Study 2 suggest that addressing parental 

math anxiety alone might not be sufficient, given that the quality of interactional behaviours 

appears to be related to children’s but not parents’ math anxiety. Emotion coaching (Gottman et 

al., 1996; Gottman & DeClaire, 1997) offers a promising strategy for improving parental 

engagement in math homework-helping interactions. More importantly, it provides a method to 

enhance the overall quality of the parent-child relationship, which may, in turn, boost math 

achievement and reduce math anxiety in children. By focusing on understanding and responding 

to a child’s underlying attachment and emotional needs, emotion coaching fosters a supportive 

and empathetic environment within the parent-child relationship. Research by Chen and 

colleagues (2012) indicates a positive correlation between emotion coaching and secure 

attachment, suggesting that this approach strengthens the emotional bons between children and 

significant adults, like parents. Through emotion coaching, children learn essential skills for 

regulating their emotions and behaviours (Shortt et al., 2010). This equips them with the tools 
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necessary to manage challenging emotions effectively, which is relevant in the context of 

tackling math-related stress and anxiety. 

Furthermore, the benefits of emotion coaching extend beyond emotional regulation to 

encompass academic achievement and resilience. Gottman et al. (1996) demonstrated that 

children who have experienced emotion coaching exhibit improved academic performance, 

emotional stability, and resilience in the face of adversity. This suggests that by fostering a 

supportive emotional environment and equipping children with effective coping mechanisms, 

emotion coaching can positively influence various aspects of children's development, including 

their performance in mathematics. If parents adopt an emotion coaching approach during 

homework sessions, they create a safe space for children to express their frustrations and 

difficulties with math, without fear of judgment or criticism. By acknowledging and validating 

these emotions, parents can help children develop a more positive attitude towards math and 

homework, ultimately promoting a sense of competence and confidence in their mathematical 

abilities. 

Limitations and Directions for Future Research 

 This dissertation added to the body of literature on parental involvement in math 

homework help; however, future research must prioritize addressing several limitations and gaps 

in knowledge that still require attention. Firstly, while the studies included in this dissertation 

have provided valuable insights into the relation between parent-child interactions, math anxiety, 

and math achievement, they have predominantly relied on correlational designs with data 

collected at a single time point. This cross-sectional approach limits the ability to draw causal 

inferences regarding the causal direction of the observed relations. Future research would greatly 

benefit from adopting a longitudinal design, which would provide more information about 
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whether children’s math anxiety develops because of the negative quality of the homework-

helping interaction or if, rather, higher math-anxious children’s engagement with their parents 

affects how the quality of the interaction unfolds.  

 Further, an important oversight in this dissertation includes the lack of consideration for 

how learning disabilities, such as dyscalculia, might influence the observed relations documented 

in the studies. Dyscalculia, characterized by difficulties in understanding and performing 

mathematical operations (American Psychiatric Association, 2022), has been shown to 

significantly influence children’s experience with math and contribute to math anxiety (García-

Planas & García-Camba, 2022). Future research should address this gap by accounting for 

learning disabilities when examining the relation between parent-child interactions and math 

anxiety. Understanding how children with learning disabilities navigate homework-helping 

interactions and the potential impact on their math anxiety is crucial for developing targeted 

interventions and support strategies. Additionally, it remains to be determined how the 

introduction of the new Ontario curriculum (Government of Ontario, 2020) may influence math 

anxiety, as well as parent-child interactions surrounding math homework. This aspect warrants 

further investigation to fully understand the broader implications of curriculum changes on 

students' mathematical experiences and family dynamics. 

 The current dissertation has provided valuable insights into the dynamics of parent-child 

math homework-helping interactions, focusing primarily on the primary math homework-helping 

parent and their child. However, this narrow focus has led to an oversight of several potentially 

influential variables that could significantly shape the quality of these interactions. For instance, 

while the role of the primary homework-helping parent is undoubtedly crucial, other 

supplementary resources such as school support, tutoring services, or assistance from other 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

127 

family members may exert substantial influence on children's approach to math-related tasks, 

such as homework. Further, research by Guzmán et al. (2023) has underscored the importance of 

home numeracy activities in shaping children's attitudes towards mathematics and their levels of 

math anxiety. By neglecting to account for the impact of these additional resources and activities, 

the current understanding of homework-helping dynamics remains incomplete. Therefore, future 

investigations must broaden their scope to encompass these factors, offering a more 

comprehensive framework for understanding the complexities of the parent-child math 

homework-helping environment. By considering the variability in access to resources and the 

extent of parental involvement in math-related activities, researchers can gain deeper insights 

into the mechanisms underlying children's math anxiety and academic achievement.  

 Finally, the homogeneity of the sample, characterized by its predominantly Caucasian 

composition and the over-representation of mothers as primary homework-helping parents, poses 

a significant limitation to the generalizability of findings. While the inclusion of diverse 

populations is essential for capturing the full spectrum of parent-child interactions across various 

demographic groups, the existing literature has often overlooked this imperative. Variations in 

parental involvement in children's education across demographics, including educational 

attainment, race, ethnicity, and gender, may significantly influence parent-child interactions in 

mathematical learning contexts (Barger et al., 2019; Kim & Hill, 2015; Sibley & Dearing, 2014). 

Furthermore, cultural norms and expectations regarding parental involvement in education may 

vary across different geographical regions and cultural contexts. Therefore, future research 

should prioritize the inclusion of diverse populations to explore potential cultural differences in 

parent-child homework-helping practices.  

Conclusion 
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The present dissertation investigated the multifaceted dynamics of parent-child 

interactions during math homework help and their influence on children's achievement and 

anxiety towards math. A major strength of this study is that it explored both parent and child 

factors to understand relations between math anxiety, achievement, and the math homework-

helping environment. Using a multimethod approach across three studies, the findings emphasize 

that effective parental support extends beyond mere academic assistance, encompassing 

emotional dynamics crucial for fostering a positive learning environment. This research will 

hopefully lead to the sensitization of parents in terms of homework involvement, especially when 

considering the Government of Ontario’s push for parental engagement in children’s learning 

(Ministry of Education, 2022). The implications of these findings extend to both research and 

practical domains, advocating for interventions that promote positive parent-child interactions 

and relationships to mitigate math anxiety and enhance math achievement in children.  

 

 

 

 

 

 

 

 

 

 

 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

129 

References 

Ainsworth, M. D. S. (1992). A Consideration of Social Referencing in the Context of Attachment 

Theory and Research. In Social Referencing and the Social Construction of Reality in 

Infancy (pp. 349–367). Springer US. https://doi.org/10.1007/978-1-4899-2462-9_14 

Ainsworth, M. D. S., Waters, E., & Wall, S. (1978). Patterns of attachment: A psychological 

study of the strange situation. Lawrence Erlbaum. 

Allen, J. P., Hauser, S. T., O’Connor, T. G., & Bell, K. L. (2002). Prediction of peer-rated adult 

hostility from autonomy struggles in adolescent - Family interactions. Development and 

Psychopathology. https://doi.org/10.1017/S0954579402001074 

Alreshidi, A. M., Alsharif, K. M., & Kandeel, R. A. A. (2022). Five Important Parental 

Involvement Variables that Affect Young Children’s Mathematical Achievements: A 

Comparative Study. Education and Urban Society, 54(9). 

https://doi.org/10.1177/00131245211048440 

American Psychiatric Association. (2022). Diagnostic and Statistical Manual of Mental 

Disorders. American Psychiatric Association Publishing. 

https://doi.org/10.1176/appi.books.9780890425787 

Aruguete, M. S., Huynh, H., Browne, B. L., Jurs, B., Flint, E., & McCutcheon, L. E. (2019). 

How serious is the ‘carelessness’ problem on Mechanical Turk? International Journal of 

Social Research Methodology, 22(5), 441–449. 

https://doi.org/10.1080/13645579.2018.1563966 

Ashcraft, M. H. (2002). Math anxiety: Personal, educational, and cognitive consequences. 

Current Directions in Psychological Science. https://doi.org/10.1111/1467-8721.00196 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

130 

Ashcraft, M. H., & Faust, M. W. (1994). Mathematics Anxiety and Mental Arithmetic 

Performance: An Exploratory Investigation. Cognition and Emotion, 8(2), 97–125. 

Ashcraft, M. H., Krause, J. A., & Hopko, D. R. (2007). Is math anxiety a mathematical learning 

disability? In Why is math so hard for some children? The nature and origins of 

mathematical learning difficulties and disabilities. (pp. 329–348). Paul H. Brookes 

Publishing Co. 

Ashcraft, M. H., & Ridley, K. S. (2005). Math anxiety and its cognitive consequences: A tutorial 

review. In J. I. D. Campbell (Ed.), Handbook of mathematical cognition (pp. 315–327). 

Psychology Press. 

Ashcraft, M., & Krause, J. (2007). Working memory, math performance, and math anxiety. 

Psychonomic Bulleting & Review, 14(2), 243–248. 

http://personal.psu.edu/users/s/a/sap246/spaul_HCOMPworkshop_CHI11.pdf%5Cnpapers3:

//publication/uuid/32ECD18C-4D33-42EB-802D-D2EAEA9FEA2E 

Askew, C., & Field, A. P. (2007). Vicarious learning and the development of fears in childhood. 

Behaviour Research and Therapy, 45(11), 2616–2627. 

https://doi.org/10.1016/j.brat.2007.06.008 

Aspland, H., & Gardner, F. (2003). Observational Measures of Parent‐Child Interaction: An 

Introductory Review. Child and Adolescent Mental Health, 8(3), 136–143. 

https://doi.org/10.1111/1475-3588.00061 

Balli, S. J., Demo, D. H., & Wedman, J. F. (1998). Family Involvement with Children’s 

Homework: An Intervention in the Middle Grades. Family Relations, 47(2), 149. 

https://doi.org/10.2307/585619 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

131 

Bandura, A. (1978). The self system in reciprocal determinism. American Psychologist, 33(4), 

344–358. https://doi.org/10.1037/0003-066X.33.4.344 

Bandura, A. (1985). Model of Causality in Social Learning Theory. In Cognition and 

Psychotherapy. https://doi.org/10.1007/978-1-4684-7562-3_3 

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Prentice 

Hall. 

Bandura, A. (1997). Self-efficacy: The exercise of control. Freeman. 

Bandura, A. (2001). Social cognitive theory: An agentic perspective. Annual Review of 

Psychology, 52, 1–26. 

Bandura, A. (2006). Social cognitive theory. In S. Rogelberg (Ed.), Encyclopedia of 

Industrial/Organizational Psychology. Sage Publications. 

Bandura, A., & Walters, R. H. (1977). Social learning theory (Vol. 1). Prentice Hall: Englewood 

cliffs. 

Barger, M. M., Kim, E. M., Kuncel, N. R., & Pomerantz, E. M. (2019). The Relation Between 

Parents’ Involvement in Children’s Schooling and Children’s Adjustment: A Meta-Analysis. 

Psychological Bulletin, 145(9), 855–890. https://doi.org/10.1037/bul0000201 

Barroso, C., Ganley, C. M., McGraw, A. L., Geer, E. A., Hart, S. A., & Daucourt, M. C. (2021). A 

meta-analysis of the relation between math anxiety and math achievement. Psychological 

Bulletin, 147(2), 134–168. https://doi.org/10.1037/bul0000307 

Beilock, S. L., Gunderson, E. A., Ramirez, G., & Levine, S. C. (2010). Female teachers’ math 

anxiety affects girls’ math achievement. Proceedings of the National Academy of Sciences 

of the United States of America, 107(5), 1860–1863. 

https://doi.org/10.1073/pnas.0910967107 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

132 

Beilock, S. L., & Maloney, E. A. (2015). Math Anxiety: A Factor in Math Achievement Not to 

Be Ignored. Policy Insights from the Behavioral and Brain Sciences, 2(1). 

https://doi.org/10.1177/2372732215601438 

Beilock, S., & Willingham, D. T. (2014). Math anxiety: Can teachers help students reduce it? ask 

the cognitive scientist. American Educator, 38(2), 28. 

Bekdemir, M. (2010). The pre-service teachers’ mathematics anxiety related to depth of negative 

experiences in mathematics classroom while they were students. Educational Studies in 

Mathematics, 75(3), 311–328. https://doi.org/10.1007/s10649-010-9260-7 

Bembenutty, H. (2011). Meaningful and Maladaptive Homework Practices: The Role of Self-

Efficacy and Self-Regulation. Journal of Advanced Academics, 22(3), 448–473. 

https://doi.org/10.1177/1932202X1102200304 

Berkowitz, T., Schaeffer, M. W., Maloney, E. A., Peterson, L., Gregor, C., Levine, S. C., & 

Beilock, S. L. (2015). Math at home adds up to achievement in school. Science. 

https://doi.org/10.1126/science.aac7427 

Betz, N. E. (1978). Prevalence, distribution, and correlates of math anxiety in college students. 

Journal of Counseling Psychology, 25(5), 441–448. https://doi.org/10.1037/0022-

0167.25.5.441 

Bosmans, G., & De Smedt, B. (2015). Insecure attachment is associated with math anxiety in 

middle childhood. Frontiers in Psychology. https://doi.org/10.3389/fpsyg.2015.01596 

Bowlby, J. (1969). Attachment and loss: Vol. 1. Attachment (Vol. 2). Basic Books. 

Bowlby, J. (1973). Attachment and loss. Vol. 2: Separation: anxiety and anger. Basic Books. 

Bowlby, J. (1980). Attachment and Loss. Vol. 3: Loss, Sadness and Depression. Basic Books. 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

133 

Bowlby, J. (1988). Developmental psychiatry comes of age. American Journal of Psychiatry, 

145(1). https://doi.org/10.1176/ajp.145.1.1 

Boyd, R. L., Ashokkumar, A., Seraj, S., & Pennebaker, J. W. (2022). The development and 

psychometric properties of LIWC-22. University of Texas at Austin. 

Bradley, R. H., & Corwyn, R. F. (2007). Externalizing problems in fifth grade: Relations with 

productive activity, maternal sensitivity, and harsh parenting from infancy through middle 

childhood. Developmental Psychology, 43(6), 1390–1401. https://doi.org/10.1037/0012-

1649.43.6.1390 

Brenning, K., Soenens, B., Braet, C., & Bosmans, G. (2011). The Role of Depressogenic 

Personality and Attachment in the Intergenerational Similarity of Depressive Symptoms: A 

Study With Early Adolescents and Their Mothers. Personality and Social Psychology 

Bulletin, 37(2), 284–297. https://doi.org/10.1177/0146167210393533 

Bretherton, I., & Munholland, K. A. (2008). Internal working models in attachment relationships: 

Elaborating a central construct in attachment theory. In J. Cassidy & P. R. Shaver (Eds.), 

Handbook of attachment: Theory, research, and clinical applications (2nd ed., pp. 102–

127). The Guilford Press. 

Bronfenbrenner, U. (1981). The Ecology of Human Development. Harvard University Press. 

https://doi.org/10.2307/j.ctv26071r6 

Bronfenbrenner, U., & Evans, G. W. (2000). Developmental Science in the 21 st Century: 

Emerging Questions, Theoretical Models, Research Designs and Empirical Findings. Social 

Development, 9(1), 115–125. https://doi.org/10.1111/1467-9507.00114 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

134 

Brumariu, L. E., Giuseppone, K. R., Kerns, K. A., Van de Walle, M., Bureau, J.-F., Bosmans, G., 

& Lyons-Ruth, K. (2018). Middle Childhood Attachment Strategies: validation of an 

observational measure. Attachment & Human Development, 20(5), 491=513. 

Brumariu, L. E., & Kerns, K. A. (2010). Parent–child attachment and internalizing symptoms in 

childhood and adolescence: A review of empirical findings and future directions. 

Development and Psychopathology, 22(1). https://doi.org/10.1017/S0954579409990344 

Brumariu, L. E., & Kerns, K. A. (2013). Pathways to Anxiety: Contributions of Attachment 

History, Temperament, Peer Competence, and Ability to Manage Intense Emotions. Child 

Psychiatry & Human Development, 44(4), 504–515. https://doi.org/10.1007/s10578-012-

0345-7 

Buhrmester, M., Kwang, T., & Gosling, S. D. (2016). Amazon’s Mechanical Turk: A new source 

of inexpensive, yet high-quality data? In A. E. Kazdin (Ed.), Methodological issues and 

strategies in clinical research (4th ed.). American Psychological Association. 

https://doi.org/10.1037/14805-009 

Buijs, M., & Admiraal, W. (2013). Homework assignments to enhance student engagement in 

secondary education. European Journal of Psychology of Education, 28(3), 767–779. 

https://doi.org/10.1007/s10212-012-0139-0 

Bureau, J. F., Ann Easlerbrooks, M., & Lyons-Ruth, K. (2009). Attachment disorganization and 

controlling behavior in middle childhood: maternal and child precursors and correlates. 

Attachment & Human Development, 11(3). https://doi.org/10.1080/14616730902814788 

Bureau, J. F., Trepiak, P., Deneault, A. A., & Boulerice, K. (2021). Stability of father- and 

mother-child synchrony in a playful setting from preschool to middle childhood: 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

135 

Associations with children’s behavior problems. Early Childhood Research Quarterly, 57, 

167–177. https://doi.org/10.1016/j.ecresq.2021.04.009 

Bureau, J. F., Yurkowski, K., Schmiedel, S., Martin, J., Moss, E., & Pallanca, D. (2014). Making 

children laugh: Parent-child dyadic synchrony and preschool attachment. Infant Mental 

Health Journal. https://doi.org/10.1002/imhj.21474 

Bush, W. S. (1989). Mathematics anxiety in upper elementary school teachers. School Science 

and Mathematics, 89(6), 499–509. 

Cameron, L., & Bartel, L. (2008a). Homework Realities: A Canadian Study of Parental Opinions 

and Attitudes. 

Cameron, L., & Bartel, L. (2008b). Homework Realities: A Canadian Study of Parental Opinions 

and Attitudes. 

Cannon, J., & Ginsburg, H. P. (2008). “Doing the math”: Maternal beliefs about early 

mathematics versus language learning. Early Education and Development, 19(2), 238–260. 

https://doi.org/10.1080/10409280801963913 

Casad, B. J., Hale, P., & Wachs, F. L. (2015). Parent-child math anxiety and math-gender 

stereotypes predict adolescents’ math education outcomes. Frontiers in Psychology, 

6(NOV). https://doi.org/10.3389/fpsyg.2015.01597 

Cassidy, J. (1994). Emotion regulation: Influences of attachment relationships. Monographs of 

the Society for Research in Child Development, 59(2–3). https://doi.org/10.1111/j.1540-

5834.1994.tb01287.x 

Cattell, R. B. (1966). The Scree Test For The Number Of Factors. Multivariate Behavioral 

Research, 1(2), 245–276. https://doi.org/10.1207/s15327906mbr0102_10 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

136 

Chang, C. B., Tare, M., Golonka, E., Wall, D., & Vatz, K. (2014). Relationships of attitudes 

toward homework and time spent on homework to course outcomes: The case of foreign 

language learning. Journal of Educational Psychology, 106(4), 1049–1065. 

https://doi.org/10.1037/a0036497 

Chang, H., & Beilock, S. L. (2016). The math anxiety-math performance link and its relation to 

individual and environmental factors: A review of current behavioral and 

psychophysiological research. In Current Opinion in Behavioral Sciences (Vol. 10). 

https://doi.org/10.1016/j.cobeha.2016.04.011 

Chao, R. (1994). Beyond Parental Control and Authoritarian Parenting Style : Understanding 

Chinese Parenting Through the Cultural Notion of Training. Child Development, 65(4), 

1111–1119. 

http://www.jstor.org/stable/1131308%0Ahttp://www.jstor.org/stable/1131308?seq=1&cid=p

df-reference#references_tab_contents%0Ahttp://about.jstor.org/terms 

Charette, M. F., & Meng, R. (1998). The determinants of literacy and numeracy, and Effect of 

Literacy and Numeracy on labour market outcomes. Canadian Journal of Economics. 

https://doi.org/10.2307/136200 

Chen, C., & Stevenson, H. W. (1989). Homework : A Cross-Cultural Examination Author ( s ): 

Chuansheng Chen and Harold W . Stevenson Published by : Wiley on behalf of the Society 

for Research in Child Development Stable URL : https://www.jstor.org/stable/1130721 

REFERENCES Linked references a. 60(3), 551–561. 

Chen, F. M., Lin, H. S., & Li, C. H. (2012). The Role of Emotion in Parent-Child Relationships: 

Children’s Emotionality, Maternal Meta-Emotion, and Children’s Attachment Security. 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

137 

Journal of Child and Family Studies, 21(3), 403–410. https://doi.org/10.1007/s10826-011-

9491-y 

Chiu, M. M., & Xihua, Z. (2008). Family and motivation effects on mathematics achievement: 

Analyses of students in 41 countries. Learning and Instruction, 18(4), 321–336. 

https://doi.org/10.1016/j.learninstruc.2007.06.003 

Clarkson, P., Bishop, A., & Seah, W. T. (2010). Mathematics Education and Student Values: The 

Cultivation of Mathematical Wellbeing. In International Research Handbook on Values 

Education and Student Wellbeing (pp. 111–135). 

Colonnesi, C., Draijer, E. M., Stams, G. J. J. M., van der Bruggen, C. O., Bögels, S. M., & 

Noom, M. J. (2011). The relation between insecure attachment and child anxiety: A meta-

analytic review. Journal of Clinical Child and Adolescent Psychology, 40(4). 

https://doi.org/10.1080/15374416.2011.581623 

Cooper, H. (1989). Defining and refining the notion of homework. In Homework. (pp. 3–15). 

Longman. https://doi.org/10.1037/11578-001 

Cooper, H., & Lindsay, J. J. (2000). Homework in the Home: How Student, Family, and 

Parenting-Style Differences Relate to the Homework Process. Contemporary Educational 

Psychology, 25, 464–487. https://doi.org/10.1006/ceps.1999.1036 

Cooper, H., Lindsay, J. J., & Nye, B. (2000). Homework in the Home: How Student, Family, and 

Parenting-Style Differences Relate to the Homework Process. Contemporary Educational 

Psychology, 25(4), 464–487. https://doi.org/10.1006/ceps.1999.1036 

Cooper, H., Lindsay, J. J., Nye, B., & Greathouse, S. (1998). Relationships among attitudes about 

homework, amount of homework assigned and completed, and student achievement. 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

138 

Journal of Educational Psychology, 90(1), 70–83. https://doi.org/10.1037/0022-

0663.90.1.70 

Cooper, H., Robinson, J. C., & Patall, E. A. (2006). Does homework improve academic 

achievement? A synthesis of research, 1987-2003. Review of Educational Research, 76(1), 

1–62. https://doi.org/10.3102/00346543076001001 

Cooper, H., Steenbergen-hu, S., & Dent, A. L. (2012). Homework. In K. R. Harris, S. Graham, T. 

Urdan, A. G. Bus, S. Major, & H. L. Swanson (Eds.), APA handbooks in psychology®. APA 

educational psychology handbook, Vol. 3. Application to learning and teaching (pp. 475–

495). American Psychological Association. https://doi.org/10.1037/13275-019 

Cornell, C. (1999). I Hate Math!: I Couldn’t Learn it, and I Can’t Teach it! Childhood Education, 

75(4), 225–230. https://doi.org/10.1080/00094056.1999.10522022 

Cosso, J., Finders, J. K., Duncan, R. J., Schmitt, S. A., & Purpura, D. J. (2023). The home 

numeracy environment and children’s math skills: The moderating role of parents’ math 

anxiety. Journal of Experimental Child Psychology, 227, 105578. 

https://doi.org/10.1016/j.jecp.2022.105578 

Cotton, K., & Wikelund, K. R. (2001). School improvement research series: Parental 

involvement in education. Northwest Regional Educational Laboratory. 

https://doi.org/10.1093/rsq/22.1.48 

Council of Canadian Academics. (2015). Some assembly required: STEM skills and Canada’s 

economic productivity. 

http://www.scienceadvice.ca/uploads/ENG/AssessmentsPublicationsNewsReleases/STEM/

STEMFullReportEn.pdf 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

139 

Daches Cohen, L., & Rubinsten, O. (2017). Mothers, Intrinsic Math Motivation, Arithmetic 

Skills, and Math Anxiety in Elementary School. Frontiers in Psychology, 8, 1938. 

https://doi.org/10.3389/fpsyg.2017.01939 

Dadds, M. R., & Barrett, P. M. (1996). Family Processes in Child and Adolescent Anxiety and 

Depression. Behaviour Change, 13(4), 231–239. 

https://doi.org/10.1017/S0813483900004836 

Dahmer, S. L. (2001). What are the relationships between math anxiety and educational level in 

parents and math achievement in their children? In Dissertation. Tennessee State University. 

Daucourt, M. C., Napoli, A. R., Quinn, J. M., Wood, S. G., & Hart, S. A. (2021). The Home 

Math Environment and Math Achievement: A Meta-Analysis. Psychological Bulletin, 

147(6). https://doi.org/10.1037/bul0000330 

de Rosnay, M., Cooper, P. J., Tsigaras, N., & Murray, L. (2006). Transmission of social anxiety 

from mother to infant: An experimental study using a social referencing paradigm. 

Behaviour Research and Therapy, 44(8), 1165–1175. 

https://doi.org/10.1016/j.brat.2005.09.003 

DeKlyen, M., & Greenberg, M. T. (2008). Attachment and psychopathology in childhood. In J. 

Cassidy & P. R. Shaver (Eds.), Handbook of attachment: Theory, research, and clinical 

applications (2nd ed., pp. 637–665). The Guilford Press. 

Demirtaş, A. S., & Uygun-Eryurt, T. (2020). Attachment to parents and math anxiety in early 

adolescence: Hope and perceived school climate as mediators. Current Psychology. 

https://doi.org/10.1007/s12144-020-00964-1 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

140 

Deneault, A.-A., Hammond, S. I., & Madigan, S. (2023). A meta-analysis of child–parent 

attachment in early childhood and prosociality. Developmental Psychology, 59(2), 236–255. 

https://doi.org/10.1037/dev0001484 

Dettmers, S., Trautwein, U., Lüdtke, O., Goetz, T., Frenzel, A. C., & Pekrun, R. (2011). Students’ 

emotions during homework in mathematics: Testing a theoretical model of antecedents and 

achievement outcomes. Contemporary Educational Psychology, 36(1), 25–35. 

https://doi.org/10.1016/j.cedpsych.2010.10.001 

Dew, K. H., Galassi, J. P., & Galassi, M. D. (1984). Math anxiety: Relation with situational test 

anxiety, performance, physiological arousal, and math avoidance behavior. Journal of 

Counseling Psychology, 31(4), 580–583. https://doi.org/10.1037/0022-0167.31.4.580 

DiStefano, M., O’Brien, B., Storozuk, A., Ramirez, G., & Maloney, E. A. (2020). Exploring math 

anxious parents’ emotional experience surrounding math homework-help. International 

Journal of Educational Research, 99. https://doi.org/10.1016/j.ijer.2019.101526 

Doctoroff, G. L., & Arnold, D. H. (2017). Doing homework together: The relation between 

parenting strategies, child engagement, and achievement. Journal of Applied Developmental 

Psychology, 48, 103–113. https://doi.org/10.1016/j.appdev.2017.01.001 

Dowker, A., Sarkar, A., & Looi, C. Y. (2016). Mathematics anxiety: What have we learned in 60 

years? In Frontiers in Psychology (Vol. 7, Issue APR). 

https://doi.org/10.3389/fpsyg.2016.00508 

Dubi, K., Rapee, R. M., Emerton, J. L., & Schniering, C. A. (2008). Maternal Modeling and the 

Acquisition of Fear and Avoidance in Toddlers: Influence of Stimulus Preparedness and 

Child Temperament. Journal of Abnormal Child Psychology, 36(4), 499–512. 

https://doi.org/10.1007/s10802-007-9195-3 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

141 

Dubois-Comtois, K., Cyr, C., & Moss, E. (2011). Attachment behavior and mother-child 

conversations as predictors of attachment representations in middle childhood: A 

longitudinal study. Attachment and Human Development, 13(4), 335–357. 

https://doi.org/10.1080/14616734.2011.584455 

Dufresne, A., & Kobasigawa, A. (1989). Children’s spontaneous allocation of study time: 

Differential and sufficient aspects. Journal of Experimental Child Psychology, 47(2), 274–

296. https://doi.org/10.1016/0022-0965(89)90033-7 

Dumont, H., Trautwein, U., Lüdtke, O., Neumann, M., Niggli, A., & Schnyder, I. (2012). Does 

parental homework involvement mediate the relationship between family background and 

educational outcomes? Contemporary Educational Psychology, 37(1), 55–69. 

https://doi.org/10.1016/j.cedpsych.2011.09.004 

Dumont, H., Trautwein, U., Nagy, G., & Nagengast, B. (2014). Quality of parental homework 

involvement: Predictors and reciprocal relations with academic functioning in the reading 

domain. Journal of Educational Psychology, 106(1). https://doi.org/10.1037/a0034100 

Duncan, G. J., Dowsett, C. J., Claessens, A., Magnuson, K., Huston, A. C., Klebanov, P., Pagani, 

L. S., Feinstein, L., Engel, M., Brooks-Gunn, J., Sexton, H., Duckworth, K., & Japel, C. 

(2007). School Readiness and Later Achievement. Developmental Psychology. 

https://doi.org/10.1037/0012-1649.43.6.1428 

Dunne, G., & Askew, C. (2013). Vicarious learning and unlearning of fear in childhood via 

mother and stranger models. Emotion, 13(5), 974–980. https://doi.org/10.1037/a0032994 

Ehli, S., Wolf, J., Newen, A., Schneider, S., & Voigt, B. (2020). Determining the Function of 

Social Referencing: The Role of Familiarity and Situational Threat. Frontiers in 

Psychology, 11. https://doi.org/10.3389/fpsyg.2020.538228 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

142 

Else-Quest, N. M., Hyde, J. S., & Hejmadi, A. (2008). Mother and Child Emotions during 

Mathematics Homework. Mathematical Thinking and Learning, 10(1), 5–35. 

https://doi.org/10.1080/10986060701818644 

Epstein, J. L., & Van Voorhis, F. L. (2001). More than minutes: Teachers’ roles in designing 

homework. Educational Psychologist, 36(3), 181–193. 

https://doi.org/10.1207/S15326985EP3603_4 

Eren, O., & Henderson, D. J. (2011). Are we wasting our children’s time by giving them more 

homework? Economics of Education Review, 30(5), 950–961. 

https://doi.org/10.1016/j.econedurev.2011.03.011 

Fan, H., Xu, J., Cai, Z., He, J., & Fan, X. (2017). Homework and students’ achievement in math 

and science: A 30-year meta-analysis, 1986–2015. In Educational Research Review (Vol. 

20). https://doi.org/10.1016/j.edurev.2016.11.003 

Faust, M. W., Ashcraft, M. H., & Fleck, D. E. (1996). Mathematics Anxiety Effects in Simple 

and Complex Addition. Mathematical Cognition, 2(1), 25–62. 

https://doi.org/10.1080/135467996387534 

Feinman, S., & Lewis, M. (1983). Social Referencing at Ten Months: A Second-Order Effect on 

Infants’ Responses to Strangers. Child Development, 54(4), 878. 

https://doi.org/10.2307/1129892 

Feinman, S., Roberts, D., Hsieh, K.-F., Sawyer, D., & Swanson, D. (1992). A Critical Review of 

Social Referencing in Infancy. In Social Referencing and the Social Construction of Reality 

in Infancy (pp. 15–54). Springer US. https://doi.org/10.1007/978-1-4899-2462-9_2 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

143 

Feldman, S. S., & Wentzel, K. R. (1990). The relationship between parenting styles, sons’ self-

restraint, and peer relations in early adolescence. The Journal of Early Adolescence, 10(4), 

439–454. 

Ferla, J., Valcke, M., & Cai, Y. (2009). Academic self-efficacy and academic self-concept: 

Reconsidering structural relationships. Learning and Individual Differences, 19(4). 

https://doi.org/10.1016/j.lindif.2009.05.004 

Fernández-Alonso, R., álvarez-Díaz, M., Suárez-álvarez, J., & Muñiz, J. (2017). Students’ 

achievement and homework assignment strategies. Frontiers in Psychology, 8(MAR), 1–11. 

https://doi.org/10.3389/fpsyg.2017.00286 

Fiore, G. (1999). Math-Abused Students: Are We Prepared to Teach Them? The Mathematics 

Teacher, 92(5), 403–406. https://doi.org/10.5951/mt.92.5.0403 

Foley, A. E., Herts, J. B., Borgonovi, F., Guerriero, S., Levine, S. C., & Beilock, S. L. (2017). 

The Math Anxiety-Performance Link: A Global Phenomenon. Current Directions in 

Psychological Science, 26(1). https://doi.org/10.1177/0963721416672463 

Fulano, C., Cunha, J., Núñez, J. C., Pereira, B., & Rosário, P. (2018). Mozambican adolescents’ 

perspectives on the academic procrastination process. School Psychology International, 

39(2), 196–213. https://doi.org/10.1177/0143034318760115 

Galloway, M., Conner, J., & Pope, D. (2013). Nonacademic effects of homework in privileged, 

high-performing high schools. Journal of Experimental Education, 81(4), 490–510. 

https://doi.org/10.1080/00220973.2012.745469 

García-Planas, I. M., & García-Camba, V. M. (2022). Anxiety Disorder Caused by Learning 

Difficulties in Mathematics. Clinical Reviews & Cases, 4(3), 1–5. 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

144 

Gerull, F. C., & Rapee, R. M. (2002). Mother knows best: effects of maternal modelling on the 

acquisition of fear and avoidance behaviour in toddlers. Behaviour Research and Therapy, 

40(3), 279–287. https://doi.org/10.1016/S0005-7967(01)00013-4 

Gierl, M. J., & Bisanz, J. (1995). Anxieties and Attitudes Related to Mathematics in Grades 3 

and 6. The Journal of Experimental Education, 63(2), 139–158. 

https://doi.org/10.1080/00220973.1995.9943818 

Ginet, L., Itzkowich, R., & Maloney, E. (2019). Math Anxiety and Math Performance: How Do 

They Relate? In J. S. McCray, J.-Q. Chen, & J. Eisenband Sorkin (Eds.), Growing 

Mathematical Minds: Conversations Between Developmental Psychologists and Early 

Childhood Teachers (1st ed., pp. 173–199). Routeldge. 

Ginsburg, G. S., & Schlossberg, M. C. (2002). Family-based treatment of childhood anxiety 

disorders. International Review of Psychiatry, 14(2), 143–154. 

https://doi.org/10.1080/09540260220132662 

Göllner, R., Damian, R. I., Rose, N., Spengler, M., Trautwein, U., Nagengast, B., & Roberts, B. 

W. (2017). Is doing your homework associated with becoming more conscientious? Journal 

of Research in Personality, 71, 1–12. https://doi.org/10.1016/j.jrp.2017.08.007 

Gonida, E. N., & Cortina, K. S. (2014). Parental involvement in homework: Relations with 

parent and student achievement-related motivational beliefs and achievement. British 

Journal of Educational Psychology. https://doi.org/10.1111/bjep.12039 

Good, C., Aronson, J., & Harder, J. A. (2008). Problems in the pipeline: Stereotype threat and 

women’s achievement in high-level math courses. Journal of Applied Developmental 

Psychology, 29(1). https://doi.org/10.1016/j.appdev.2007.10.004 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

145 

Gottman, J. M., & DeClaire, J. (1997). Raising an Emotionally Intelligent Child: The Heart of 

Parenting. Simon and Schuster. 

Gottman, J. M., Katz, L. F., & Hooven, C. (1996). Parental meta-emotion philosophy and the 

emotional life of families: Theoretical models and preliminary data. Journal of Family 

Psychology, 10(3), 243–268. https://doi.org/10.1037/0893-3200.10.3.243 

Government of Ontario. (2005). The Ontario Curriculum, Grades 1–8: Mathematics, 2005. 

Government of Ontario. (2020). The Ontario Curriculum Grades 1–8: Mathematics, 2020. 

Granot, D., & Mayseless, O. (2001). Attachment security and adjustment to school in middle 

childhood. International Journal of Behavioral Development, 25(6), 530–541. 

Gresham, G. (2008). Mathematics anxiety and mathematics teacher efficacy in elementary pre-

service teachers. Teaching Education, 19(3), 171–184. 

https://doi.org/10.1080/10476210802250133 

Guzmán, B., Rodríguez, C., & Ferreira, R. A. (2023). Effect of parents’ mathematics anxiety and 

home numeracy activities on young children’s math performance-anxiety relationship. 

Contemporary Educational Psychology, 72, 102140. 

https://doi.org/10.1016/j.cedpsych.2022.102140 

Haciomeroglu, G. (2017). Reciprocal Relationships between Mathematics Anxiety and Attitude 

towards Mathematics in Elementary Students. Acta Didactica Napocensia, 10(3), 59–68. 

https://doi.org/10.24193/adn.10.3.6 

Hackett, G., & Betz, N. E. (2020). An Exploration of the Mathematics Self-

Efficacy/Mathematics Performance Correspondence. Journal for Research in Mathematics 

Education, 20(3). https://doi.org/10.5951/jresematheduc.20.3.0261 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

146 

Hembree, R. (1990). The Nature, Effects, and Relief of Mathematics Anxiety. Journal for 

Research in Mathematics Education. https://doi.org/10.2307/749455 

Henderlong, J., & Lepper, M. R. (2002). The effects of praise on children’s intrinsic motivation: 

A review and synthesis. Psychological Bulletin, 128(5), 774–795. 

https://doi.org/10.1037/0033-2909.128.5.774 

Hill, N. E., & Tyson, D. F. (2009). Parental Involvement in Middle School: A Meta-Analytic 

Assessment of the Strategies That Promote Achievement. Developmental Psychology, 

45(3), 740–763. https://doi.org/10.1037/a0015362.Parental 

Hoover-Dempsey, K. V., Battiato, A. C., Walker, J. M. T., Reed, R. P., DeJong, J. M., & Jones, K. 

P. (2001). Parental Involvement in Homework. Educational Psychologist, 36(3), 195–209. 

https://doi.org/10.1207/S15326985EP3603 

Hoover-Dempsey, K. V., & Sandler, H. M. (1995). Parental involvement in children education: 

Why does it make a difference? Teachers College Record, 311–331. 

https://doi.org/10.1201/b18238-27 

Hopko, D. R. (2003). Confirmatory Factor Analysis Of The Math Anxiety Rating Scale–Revised. 

Educational and Psychological Measurement, 63(2), 336–351. 

https://doi.org/10.1177/0013164402251041 

Hopko, D. R., Mahadevan, R., Bare, R. L., & Hunt, M. K. (2003). The Abbreviated Math 

Anxiety Scale (AMAS): Construction, validity, and reliability. Assessment. 

https://doi.org/10.1177/1073191103010002008 

Hunt, T. E., & Maloney, E. A. (2022). Appraisals of previous math experiences play an important 

role in math anxiety. Annals of the New York Academy of Sciences. 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

147 

Hyde, J. S., Else-Quest, N. M., Alibali, M. W., Knuth, E., & Romberg, T. (2006). Mathematics in 

the home: Homework practices and mother-child interactions doing mathematics. Journal of 

Mathematical Behavior, 25(2), 136–152. https://doi.org/10.1016/j.jmathb.2006.02.003 

Jackson, C. D., & Leffingwell, R. J. (1999). The Role of Instructors in Creating Math Anxiety in 

Students from Kindergarten through College. The Mathematics Teacher, 92(7), 583–586. 

https://doi.org/10.5951/mt.92.7.0583 

Jacobsen, T., & Hofmann, V. (1997). Children’s attachment representations: Longitudinal 

relations to school behavior and academic competency in middle childhood and 

adolescence. Developmental Psychology, 33(4). https://doi.org/10.1037/0012-1649.33.4.703 

Julian, L. J. (2011). Measures of anxiety: State-Trait Anxiety Inventory (STAI), Beck Anxiety 

Inventory (BAI), and Hospital Anxiety and Depression Scale-Anxiety (HADS-A). Arthritis 

Care & Research, 63(S11). https://doi.org/10.1002/acr.20561 

Kaiser, H. F. (1974). An index of factorial simplicity. Psychometrika, 39(1), 31–36. 

https://doi.org/10.1007/BF02291575 

Katz, L. F., Maliken, A. C., & Stettler, N. M. (2012). Parental Meta‐Emotion Philosophy: A 

Review of Research and Theoretical Framework. Child Development Perspectives, 6(4), 

417–422. https://doi.org/10.1111/j.1750-8606.2012.00244.x 

Keller, P. S., El-Sheikh, M., & Buckhalt, J. A. (2008). Children’s Attachment to Parents and 

Their Academic Functioning: Sleep Disruptions as Moderators of Effects. Journal of 

Developmental & Behavioral Pediatrics, 29(6). 

https://doi.org/10.1097/DBP.0b013e318182a9b4 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

148 

Kerns, K. A., Aspelmeier, J. E., Gentzler, A. L., & Grabill, C. M. (2001). Parent–child attachment 

and monitoring in middle childhood. Journal of Family Psychology, 15(1), 69–81. 

https://doi.org/10.1037/0893-3200.15.1.69 

Kerns, K. A., & Brumariu, L. E. (2014). Is Insecure Parent-Child Attachment a Risk Factor for 

the Development of Anxiety in Childhood or Adolescence? Child Development 

Perspectives, 8(1). https://doi.org/10.1111/cdep.12054 

Kerns, K. A., Brumariu, L. E., & Seibert, A. (2011). Multi-method assessment of mother-child 

attachment: Links to parenting and child depressive symptoms in middle childhood. 

Attachment & Human Development, 13(4), 315–333. 

https://doi.org/10.1080/14616734.2011.584398 

Kim, S. won, & Hill, N. E. (2015). Including fathers in the picture: A meta-analysis of parental 

involvement and students’ academic achievement. Journal of Educational Psychology, 

107(4), 919–934. https://doi.org/10.1037/edu0000023 

Kirisci, L., & Clarck, D. B. (1992). Reliability and Validity of the State-Trait Anxiety Inventory 

for Children in an Adolescent Sample: Confirmatory Factor Analysis and Item Response 

Theory. In Annual Meeting of the American Educational Research Association. 

Kriss, A., Steele, H., & Steele, M. (2013). Measuring Attachment and Reflective Functioning in 

Early Adolescence:An Introduction to the Friends and Family Interview. Research in 

Psychotherapy: Psychopathology, Process and Outcome, 15(2), 87–95. 

https://doi.org/10.4081/ripppo.2012.106 

Kuder, G. F., & Richardson, M. W. (1937). The theory of the estimation of test reliability. 

Psychometrika, 2(3), 151–160. https://doi.org/10.1007/BF02288391 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

149 

Kumalasari, P. I., & Sugito, S. (2020). The Role of Student’s Parent in Shaping Home Learning 

Environment (HLE) for Early Childhood. Jurnal Obsesi : Jurnal Pendidikan Anak Usia 

Dini, 5(2), 1521–1535. https://doi.org/10.31004/obsesi.v5i2.881 

Lamb, M. E., & Lewis, C. (2013). The role of parent–child relationships in child development. In 

Social and personality development (pp. 267–316). Psychology Press. 

Lee, J. (2009). Universals and specifics of math self-concept, math self-efficacy, and math 

anxiety across 41 PISA 2003 participating countries. Learning and Individual Differences. 

https://doi.org/10.1016/j.lindif.2008.10.009 

Leone, C. M., & Richards, H. (1989). Classwork and homework in early adolescence: The 

ecology of achievement. Journal of Youth and Adolescence, 18(6). 

https://doi.org/10.1007/BF02139072 

Leung, K., Lau, S., & Lam, W.-L. (1988). Parenting Styles and Academic Achievement : A 

Cross-Cultural Study Author ( s ): Kwok Leung , Sing Lau and Wai-Lim Lam Published by : 

Wayne State University Press Stable URL : http://www.jstor.org/stable/23093664 Parenting 

Styles and Academic Achievement. Merrill-Palmer Quarter, 44(2), 157–172. 

Levin, I., Levy-Shiff, R., Appelbaum-Peled, T., Katz, I., Komar, M., & Meiran, N. (1997). 

Antecedents and consequences of maternal involvement in children’s homework: A 

longitudinal analysis. Journal of Applied Developmental Psychology, 18(2), 207–227. 

https://doi.org/10.1016/S0193-3973(97)90036-8 

Luttenberger, S., Wimmer, S., & Paechter, M. (2018). Spotlight on math anxiety. In Psychology 

Research and Behavior Management (Vol. 11). https://doi.org/10.2147/PRBM.S141421 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

150 

Lyons, I. M., & Beilock, S. L. (2012). When Math Hurts: Math Anxiety Predicts Pain Network 

Activation in Anticipation of Doing Math. PLoS ONE, 7(10), e48076. 

https://doi.org/10.1371/journal.pone.0048076 

Lyons-Ruth, K., & Jacobvitz, D. (2016). Attachment disorganization from infancy to adulthood: 

Neurobiological correlates, parenting contexts, and pathways to disorder. In J. Cassidy & P. 

R. Shaver (Eds.), Handbook of Attachment: Theory, research, and clinical applications (3rd 

ed., pp. 667–695). Guilford. 

Ma, X. (1999). A meta-analysis of the relationship between anxiety toward mathematics and 

achievement in mathematics. Journal for Research in Mathematics Education, 30(5), 520–

540. https://doi.org/10.2307/749772 

Ma, X., & Kishor, N. (1997). Assessing the relationship between attitude toward mathematics 

and achievement in mathematics: A meta-analysis. Journal for Research in Mathematics 

Education, 28(1), 26–47. https://doi.org/10.2307/749662 

Ma, X., & Xu, J. (2004). The causal ordering of mathematics anxiety and mathematics 

achievement: a longitudinal panel analysis. Journal of Adolescence, 27(2), 165–179. 

https://doi.org/10.1016/j.adolescence.2003.11.003 

Maccoby, E. E. (2007). Historical Overview of Socialization Research and Theory. In J. E. 

Grusec & P. D. Hastings (Eds.), Handbook of socialization: Theory and research (pp. 13–

41). The Guilford Press. 

Maccoby, E., & Martin, J. (1983). Socialization in the context of the family: Parent-child 

interaction. In E. M. Hetherington (Ed.), Handbook of child psychology: Vol. 

4.Socialization, personality, and social development (pp. 1–101). Wiley. 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

151 

Magalhães, P., Ferreira, D., Cunha, J., & Rosário, P. (2020). Online vs traditional homework: A 

systematic review on the benefits to students’ performance. Computers and Education, 

152(January). https://doi.org/10.1016/j.compedu.2020.103869 

Main, M., Kaplan, N., & Cassidy, J. (1985). Security in Infancy, Childhood, and Adulthood: A 

Move to the Level of Representation. Monographs of the Society for Research in Child 

Development, 50(1/2), 66. https://doi.org/10.2307/3333827 

Maloney, E. A., & Beilock, S. L. (2012). Math anxiety: who has it, why it develops, and how to 

guard against it. Trends in Cognitive Sciences, 16(8), 404–406. 

https://doi.org/10.1016/j.tics.2012.06.008 

Maloney, E. A., Ramirez, G., Gunderson, E. A., Levine, S. C., & Beilock, S. L. (2015). 

Intergenerational Effects of Parents’ Math Anxiety on Children’s Math Achievement and 

Anxiety. Psychological Science, 26(9), 1480–1488. 

https://doi.org/10.1177/0956797615592630 

Manassis, K. (2011). Child-parent relations: Attachment and anxiety disorders. In Anxiety 

Disorders in Children and Adolescents, Second edition. 

https://doi.org/10.1017/CBO9780511994920.014 

Marin, M.-F., Bilodeau-Houle, A., Morand-Beaulieu, S., Brouillard, A., Herringa, R. J., & Milad, 

M. R. (2020). Vicarious conditioned fear acquisition and extinction in child–parent dyads. 

Scientific Reports, 10(1), 17130. https://doi.org/10.1038/s41598-020-74170-1 

Markovits, Z. (2011). Beliefs hold by pre-school prospective teachers toward mathematics and 

its teaching. Procedia - Social and Behavioral Sciences, 11, 117–121. 

https://doi.org/10.1016/j.sbspro.2011.01.045 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

152 

Mather, N., & Wendling, B. J. (2014). Examiner’s Manual: Woodcock Johnson IV Tests of 

Achievement. Rolling Meadows. 

McGrew, K. S., LaForte, E. M., & Schrank, F. A. (2014). Technical Manual: Vol. Woodcock-

Johnson IV. Rolling Meadows, IL. 

Meece, J. L., Wigfield, A., & Eccles, J. S. (1990). Predictors of math anxiety and its influence on 

young adolescents’ course enrollment intentions and performance in mathematics. Journal 

of Educational Psychology, 82(1), 60–70. https://doi.org/10.1037/0022-0663.82.1.60 

Ministry of Education. (2022, March 2). Stay involved in your child’s education. Government of 

Ontario. 

Missall, K. N., Hojnoski, R. L., & Moreano, G. (2017). Parent–child mathematical interactions: 

examining self-report and direct observation. Early Child Development and Care, 187(12), 

1896–1908. https://doi.org/10.1080/03004430.2016.1193731 

Moorman, E. A., & Pomerantz, E. M. (2010). Ability mindsets influence the quality of mothers’ 

involvement in children’s learning: An experimental investigation. Developmental 

Psychology, 46(5), 1354–1362. https://doi.org/10.1037/a0020376 

Moroni, S., Dumont, H., Trautwein, U., Niggli, A., & Baeriswyl, F. (2015). The Need to 

Distinguish between Quantity and Quality in Research on Parental Involvement: The 

Example of Parental Help with Homework. Journal of Educational Research, 108(5), 417–

431. https://doi.org/10.1080/00220671.2014.901283 

Moss, E., Humber, N., & Roberge, L. (1996a). Grille d’interactions parent-enfant pour les 

périodes préscolaire et scolaire. In Unpublished Manuscript. Université du Québec à 

Montréal. 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

153 

Moss, E., Humber, N., & Roberge, L. (1996b). Grille d’interactions parent-enfant pour les 

périodes préscolaire et scolaire. Unpublished Manuscript, Université Du Québec à 

Montréal. 

Moss, E., & St-Laurent, D. (2001). Attachment at school age and academic performance. 

Developmental Psychology, 37(6), 863–874. https://doi.org/10.1037/0012-1649.37.6.863 

Moss, E., St-Laurent, D., Tarabulsy, G. M., & Bureau, J.-F. (2011). Understanding disorganized 

attachment at preschool and school age: Examining divergent pathways of disorganized and 

controlling children. In J. Solomon & C. George (Eds.), Disorganized attachment and 

caregiving (1st ed., pp. 52–79). The Guilford Press. 

Moss, Rousseau, Parent, S., St-Laurent, D., & Saintonge, J. (1998). Correlates of attachment at 

school age: maternal reported stress, mother-child interaction, and behavior problems. Child 

Development. 

Muris, P., Meesters, C., Merckelbach, H., & Hülsenbeck, P. (2000). Worry in children is related 

to perceived parental rearing and attachment. Behaviour Research and Therapy, 38(5), 487–

497. https://doi.org/10.1016/S0005-7967(99)00072-8 

Murray, L., Creswell, C., & Cooper, P. J. (2009). The development of anxiety disorders in 

childhood: an integrative review. Psychological Medicine, 39(9), 1413–1423. 

https://doi.org/10.1017/S0033291709005157 

Obsuth, I., Hennighausen, K., Brumariu, L. E., & Lyons-Ruth, K. (2014). Disorganized Behavior 

in Adolescent-Parent Interaction: Relations to Attachment State of Mind, Partner Abuse, and 

Psychopathology. Child Development, 85(1). https://doi.org/10.1111/cdev.12113 

O’Connor, T. G., Matias, C., Futh, A., Tantam, G., & Scott, S. (2013). Social Learning Theory 

Parenting Intervention Promotes Attachment-Based Caregiving in Young Children: 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

154 

Randomized Clinical Trial. Journal of Clinical Child and Adolescent Psychology. 

https://doi.org/10.1080/15374416.2012.723262 

OECD. (2013). PISA 2012 Results: Ready to Learn (Volume III). In Pisa: Vol. III. 

http://www.oecd-ilibrary.org/%5Cnjsessionid=17l2ta26dj337.x-oecd-live-

02content/book/9789264201170-en 

Oh, D. D., Barger, M. M., & Pomerantz, E. M. (2022). Parents’ math anxiety and their 

controlling and autonomy-supportive involvement in children’s math learning: Implications 

for children’s math achievement. Developmental Psychology, 58(11), 2158–2170. 

Ontario Ministry of Education. (2005). The Ontario Curriculum, Grades 1-8: Mathematics. 

Overdeck, L., Thom, S., LoPiccolo, S., Pecina, D., Stump, D., Kalfus, J., Nardini, N., Bigelow, 

M., & Sackett-Gable, S. (2021). Bedtime Math Foundation. Bedtime Math Foundation. 

Pajares, F., & Miller, M. D. (1994). Role of Self-Efficacy and Self-Concept Beliefs in 

Mathematical Problem Solving: A Path Analysis. Journal of Educational Psychology, 86(2). 

https://doi.org/10.1037/0022-0663.86.2.193 

Park, D., Ramirez, G., & Beilock, S. L. (2014). The role of expressive writing in math anxiety. 

Journal of Experimental Psychology: Applied, 20(2), 103–111. 

https://doi.org/10.1037/xap0000013 

Parker, P. D., Marsh, H. W., Ciarrochi, J., Marshall, S., & Abduljabbar, A. S. (2014). Juxtaposing 

math self-efficacy and self-concept as predictors of long-term achievement outcomes. 

Educational Psychology, 34(1), 29–48. https://doi.org/10.1080/01443410.2013.797339 

Passolunghi, M. C., Caviola, S., De Agostini, R., Perin, C., & Mammarella, I. C. (2016). 

Mathematics Anxiety, Working Memory, and Mathematics Performance in Secondary-

School Children. Frontiers in Psychology, 7. https://doi.org/10.3389/fpsyg.2016.00042 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

155 

Patall, E. A., Cooper, H., & Robinson, J. C. (2008). Parent involvement in homework: A research 

synthesis. Review of Educational Research, 78(4), 1039–1101. 

https://doi.org/10.3102/0034654308325185 

Pea, R. D. (2004). The Social and Technological Dimensions of Scaffolding and Related 

Theoretical Concepts for Learning, Education, and Human Activity. Journal of the Learning 

Sciences, 13(3), 423–451. https://doi.org/10.1207/s15327809jls1303_6 

Peng, P., Lin, X., Lee, K., Namkung, J., & Sales, A. (2020). Examining the Mutual Relations 

Between Language and Mathematics: A Meta-Analysis. Psychological Bulletin, 146(7), 

595–634. https://doi.org/10.1037/bul0000231.supp 

Peng, P., Namkung, J., Barnes, M., & Sun, C. (2016). A meta-analysis of mathematics and 

working memory: Moderating effects of working memory domain, type of mathematics 

skill, and sample characteristics. Journal of Educational Psychology, 108(4), 455–473. 

https://doi.org/10.1037/edu0000079 

Pianta, R. C., & Harbers, K. L. (1996). Observing mother and child behavior in a problem-

solving situation at school entry: Relations with academic achievement. Journal of School 

Psychology, 34(3). https://doi.org/10.1016/0022-4405(96)00017-9 

Poisall, M., Cook, O., Hart, S., Conlon, R. A., Barroso, C., Geer, E. A., & Ganley, C. M. (2023). 

Relations Between Parents’ Math Anxiety and Children’s Math Learning, and the Role of 

Homework Help. 

Pomerantz, E. M., & Eaton, M. M. (2001). Maternal intrusive support in the academic context: 

Transactional socialization processes. Developmental Psychology, 37(2), 174–186. 

https://doi.org/10.1037/0012-1649.37.2.174 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

156 

Psouni, E., & Apetroaia, A. (2014). Measuring scripted attachment-related knowledge in middle 

childhood: the Secure Base Script Test. Attachment & Human Development, 16(1), 22–41. 

https://doi.org/10.1080/14616734.2013.804329 

Punaro, L., & Reeve, R. (2012). Relationships between 9-Year-Olds’ Math and Literacy Worries 

and Academic Abilities. Child Development Research, 2012, 1–11. 

https://doi.org/10.1155/2012/359089 

Raghubar, K. P., Barnes, M. A., & Hecht, S. A. (2010). Working memory and mathematics: A 

review of developmental, individual difference, and cognitive approaches. Learning and 

Individual Differences, 20(2), 110–122. https://doi.org/10.1016/j.lindif.2009.10.005 

Ramirez, G., Gunderson, E. A., Levine, S. C., & Beilock, S. L. (2013). Math Anxiety, Working 

Memory, and Math Achievement in Early Elementary School. Journal of Cognition and 

Development, 14(2), 187–202. https://doi.org/10.1080/15248372.2012.664593 

Ramirez, G., Shaw, S. T., & Maloney, E. A. (2018). Math Anxiety: Past Research, Promising 

Interventions, and a New Interpretation Framework. Educational Psychologist, 53(3), 145–

164. https://doi.org/10.1080/00461520.2018.1447384 

Raver, C. C., Garner, P. W., & Smith-Donald, R. (2007). The roles of emotion regulation and 

emotion knowledge for children’s academic readiness: Are the links causal? In R. C. Pianta, 

M. J. Cox, & K. L. Snow (Eds.), School readiness and the transition to kindergarten in the 

era of accountability (pp. 121–147). Paul H. Brookes Publishing Co. 

Retanal, F., Johnston, N. B., Di Lonardo Burr, S. M., Storozuk, A., Distefano, M., & Maloney, E. 

A. (2021). Controlling-supportive homework help partially explains the relation between 

parents’ math anxiety and children’s math achievement. Education Sciences, 11(10). 

https://doi.org/10.3390/educsci11100620 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

157 

Richardson, F. C., & Suinn, R. M. (1972). The Mathematics Anxiety Rating Scale: Psychometric 

data. Journal of Counseling Psychology, 19(6), 551–554. https://doi.org/10.1037/h0033456 

Risi, A., Pickard, J. A., & Bird, A. L. (2021). The implications of parent mental health and 

wellbeing for parent-child attachment: A systematic review. PLOS ONE, 16(12), e0260891. 

https://doi.org/10.1371/journal.pone.0260891 

Rogoff, B. (2003). The cultural nature of human development. Oxford University Press. 

Roman, H. T. (2004). Why math is so important. Tech Directions, 63(10), 16. 

Romano, E., Babchishin, L., Pagani, L. S., & Kohen, D. (2010). School readiness and later 

achievement: Replication and extension using a nationwide Canadian Survey. 

Developmental Psychology. https://doi.org/10.1037/a0018880 

Rouse, S. V. (2015). A reliability analysis of Mechanical Turk data. Computers in Human 

Behavior, 43, 304–307. https://doi.org/10.1016/j.chb.2014.11.004 

Ryan, R., O’Farrelly, C., & Ramchandani, P. (2017). Parenting and child mental health. London 

Journal of Primary Care, 9(6), 86–94. https://doi.org/10.1080/17571472.2017.1361630 

Sameroff, A. (2009). The transactional model. In The transactional model of development: How 

children and contexts shape each other. (pp. 3–21). American Psychological Association. 

https://doi.org/10.1037/11877-001 

Schenkel, B. (2009). The Impact of an Attitude Toward Mathematics on Mathematics 

Performance. Marietta College. 

Schickedanz, J. A. (1995). Family socialization and academic achievement. Journal of 

Education, 177(1), 17–38. 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

158 

Schrank, F. A., & Wendling, B. J. (2018). The Woodcock-Johnson IV: Tests of cognitive abilities, 

tests of oral language, tests of achievement. In Contemporary intellectual assessment: 

Theories, tests and issues (1st ed., pp. 383–451). The Guilford Press. 

Schreiber, J. B. (2002). Institutional and student factors and their influence on advanced 

mathematics achievement. Journal of Educational Research, 95(5), 274–286. 

https://doi.org/10.1080/00220670209596601 

Shamir-Essakow, G., Ungerer, J. A., & Rapee, R. M. (2005). Attachment, Behavioral Inhibition, 

and Anxiety in Preschool Children. Journal of Abnormal Child Psychology, 33(2), 131–143. 

https://doi.org/10.1007/s10802-005-1822-2 

Shipman, K. L., Schneider, R., Fitzgerald, M. M., Sims, C., Swisher, L., & Edwards, A. (2007). 

Maternal Emotion Socialization in Maltreating and Non‐maltreating Families: Implications 

for Children’s Emotion Regulation. Social Development, 16(2), 268–285. 

https://doi.org/10.1111/j.1467-9507.2007.00384.x 

Shortt, J. W., Stoolmiller, M., Smith‐Shine, J. N., Mark Eddy, J., & Sheeber, L. (2010). Maternal 

emotion coaching, adolescent anger regulation, and siblings’ externalizing symptoms. 

Journal of Child Psychology and Psychiatry, 51(7), 799–808. 

https://doi.org/10.1111/j.1469-7610.2009.02207.x 

Sibley, E., & Dearing, E. (2014). Family educational involvement and child achievement in early 

elementary school for american-born and immigrant families. Psychology in the Schools. 

https://doi.org/10.1002/pits.21784 

Silinskas, G., & Kikas, E. (2019). Math homework: Parental help and children’s academic 

outcomes. Contemporary Educational Psychology, 59(June), 101784. 

https://doi.org/10.1016/j.cedpsych.2019.101784 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

159 

Simon, B. S. (2001). Family Involvement in High School: Predictors and Effects. NASSP 

Bulletin, 85(627), 8–19. https://doi.org/10.1177/019263650108562702 

Skaalvik, E. M. (2018). Mathematics anxiety and coping strategies among middle school 

students: relations with students’ achievement goal orientations and level of performance. 

Social Psychology of Education, 21(3). https://doi.org/10.1007/s11218-018-9433-2 

Soni, A., & Kumari, S. (2017). The Role of Parental Math Anxiety and Math Attitude in Their 

Children’s Math Achievement. International Journal of Science and Mathematics 

Education, 15(2). https://doi.org/10.1007/s10763-015-9687-5 

Sorvo, R., Koponen, T., Viholainen, H., Aro, T., Räikkönen, E., Peura, P., Dowker, A., & Aro, M. 

(2017). Math anxiety and its relationship with basic arithmetic skills among primary school 

children. British Journal of Educational Psychology, 87(3), 309–327. 

https://doi.org/10.1111/bjep.12151 

Sparks, S. D. (2011). Researchers Probe Causes of Math Anxiety. Education Week, 30(31), 1–16. 

Spielberger, C. D. (1989). State-Trait Anxiety Inventory: Bibliography (2nd ed.). Consulting 

Psychologists Press. 

Spielberger, C. D., Gorsuch, R. L., Lushene, R., Vagg, P. R., & Jacobs, G. A. (1983). The State-

Trait Anxiety Inventory (form Y). In Mind Garden. 

Spielberger, C. D., Lushene, R. E., Montuori, J., & Platzek, D. (1973). The state-trait anxiety 

inventory for children (preliminary manual). Consulting Psychologists Press. 

Sroufe, L. A. (2005). Attachment and development: A prospective, longitudinal study from birth 

to adulthood. Attachment & Human Development, 7(4), 349–367. 

https://doi.org/10.1080/14616730500365928 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

160 

Stigler, J. W., Givvin, K. B., & Thompson, B. J. (2011). What Community College 

Developmental Mathematics Students Understand about Mathematics What Community 

College Developmental Mathematics Students Understand about Mathematics Draft Report. 

The Carnegie Foundation for the Advancement of Teaching. 

Stoehr, K. J. (2017). Mathematics Anxiety: One Size Does Not Fit All. Journal of Teacher 

Education, 68(1), 69–84. https://doi.org/10.1177/0022487116676316 

Storozuk, A., Ashley, M., Delage, V., & Maloney, E. A. (2020). Got Bots? Practical 

Recommendations to Protect Online Survey Data from Bot Attacks. The Quantitative 

Methods for Psychology, 16(5), 472–481. https://doi.org/10.20982/tqmp.16.5.p472 

Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics (6th ed.). Pearson. 

The Varkey Foundation. (2018). Global Parents’ Survey. www.varkeyfoundation.org. 

Trautwein, U., & Lüdtke, O. (2009). Predicting homework motivation and homework effort in 

six school subjects: The role of person and family characteristics, classroom factors, and 

school track. Learning and Instruction, 19(3), 243–258. 

https://doi.org/10.1016/j.learninstruc.2008.05.001 

Trautwein, U., Niggli, A., Schnyder, I., & Lüdtke, O. (2009). Between-teacher differences in 

homework assignments and the development of students’ homework effort, homework 

emotions, and achievement. Journal of Educational Psychology, 101(1), 176–189. 

Trujillo, K. M., & Hadfield, O. D. (1999). Tracing the roots of mathematics anxiety through in-

depth interviews with preservice elementary teachers. College Student Journal, 33(2), 219–

233. 

Tukey, J. W. (1962). The future of data analysis. The Annals of Mathematical Statistics, 33(1), 1–

67. 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

161 

Unglaub, K. W. (1997). Mathematics Anxiety In Preservice Elementary School Teachers. 

Journal of Early Childhood Teacher Education, 18(1), 68–74. 

Van Voorhis, F. L. (2001). Interactive Science Homework: An Experiment in Home and School 

Connections. NASSP Bulletin, 85(627), 20–32. 

https://doi.org/10.1177/019263650108562703 

Vasey, M. W., Bosmans, G., & Ollendick, T. H. (2014). The developmental psychopathology of 

anxiety. In M. Lewis & K. D. Rudolph (Eds.), Handbook of Developmental 

Psychopathology (3rd ed.). Springer. 

Vinson, B. M. C. (2001). A comparison of preservice teachers’ mathematics anxiety before and 

after a methods class emphasizing manipulatives. Early Childhood Education Journal, 

29(2), 89–94. https://doi.org/10.1023/A:1012568711257 

Vygotsky, L. S. (1978). Mind in Society: The Development of Higher Psychological Processes. 

Harvard University Press. 

Walker, J. M. T., Hoover-Dempsey, K. V., Whetsel, D. R., & Green, C. L. (2004). Parental 

Involvement in Homework: A Review of Current Research and Its Implications for Teachers, 

After School Program Staff, and Parent Leaders. 

https://doi.org/10.1207/S15326985EP3603_5 

Walle, E. A., Reschke, P. J., & Knothe, J. M. (2017). Social Referencing: Defining and 

Delineating a Basic Process of Emotion. Emotion Review, 9(3), 245–252. 

https://doi.org/10.1177/1754073916669594 

Waters, T. E. A., Bosmans, G., Vandevivere, E., Dujardin, A., & Waters, H. S. (2015). Secure 

base representations in middle childhood across two Western cultures: Associations with 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

162 

parental attachment representations and maternal reports of behavior problems. 

Developmental Psychology, 51(8), 1013–1025. https://doi.org/10.1037/a0039375 

Weinfeld, N. S., Sroufe, L. A., Egeland, B., & Carlson, E. A. (1999). The nature of individual 

differences in infant–caregiver attachment. In J. Cassidy & P. R. Shaver (Eds.), Handbook 

of Attachment: Theory, Research, and Clinical Applications (1st ed., pp. 68–86). The 

Guilford Press. 

Weiss, L. H., & Schwarz, J. C. (1996). The Relationship between Parenting Types and Older 

Adolescents’ Personality, Academic Achievement, Adjustment, and Substance Use. Child 

Development, 67(5), 2101–2114. https://doi.org/10.1111/j.1467-8624.1996.tb01846.x 

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 

Wilder, S. (2017). Parental involvement in mathematics: giving parents a voice. Education 3-13, 

45(1), 104–121. https://doi.org/10.1080/03004279.2015.1058407 

Woodard, T. (2004). The effects of math anxiety on post-secondary developmental students as 

related to achievement , gender, and age. Inquiry, 9(1), 1–5. 

Wu, J., Barger, M. M., Oh, D. (Diana), & Pomerantz, E. M. (2022). Parents’ daily involvement in 

children’s math homework and activities during early elementary school. Child 

Development, 93(5), 1347–1364. https://doi.org/10.1111/cdev.13774 

Wu, S. S., Barth, M., Amin, H., Malcarne, V., & Menon, V. (2012). Math anxiety in second and 

third graders and its relation to mathematics achievement. Frontiers in Psychology, 3(JUN), 

1–11. https://doi.org/10.3389/fpsyg.2012.00162 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

163 

Yap, M. B. H., & Jorm, A. F. (2015). Parental factors associated with childhood anxiety, 

depression, and internalizing problems: A systematic review and meta-analysis. Journal of 

Affective Disorders, 175, 424–440. https://doi.org/10.1016/j.jad.2015.01.050 

Zakaria, E., & Nordin, N. M. (2008). The effects of mathematics anxiety on matriculation 

students as related to motivation and achievement. Eurasia Journal of Mathematics, Science 

and Technology Education, 4(1), 27–30. https://doi.org/10.12973/ejmste/75303 

Zaslow, M., Halle, T., Martin, L., Cabrera, N., Calkins, J., Pitzer, L., & Margie, N. G. (2006). 

Child Outcome Measures in the Study of Child Care Quality. Evaluation Review, 30(5), 

577–610. https://doi.org/10.1177/0193841X06291529 

Zhou, X., Huang, J., Wang, Z., Wang, B., Zhao, Z., Yang, L., & Yang, Z. (2006). Parent–child 

interaction and children’s number learning. Early Child Development and Care, 176(7), 

763–775. https://doi.org/10.1080/03004430500232680 

Zimmerman, B. J., & Kitsantas, A. (2005). Homework practices and academic achievement: The 

mediating role of self-efficacy and perceived responsibility beliefs. Contemporary 

Educational Psychology, 30(4), 397–417. https://doi.org/10.1016/j.cedpsych.2005.05.003 

Zimmerman, B. J., & Martinez-Pons, M. (1990). Student Differences in Self-Regulated 

Learning: Relating Grade, Sex, and Giftedness to Self-Efficacy and Strategy Use. Journal of 

Educational Psychology, 82(1), 51–59. https://doi.org/10.1037/0022-0663.82.1.51 

  

 

 

 

 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

164 

Appendix A 

Supplemental Materials 

 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

165 

 
 

 

 

 



PARENT-CHILD RELATIONSHIPS IN MATH HOMEWORK-HELP 

   
 

166 

Researcher information: 

 

Dr. Erin Maloney, University of Ottawa, Faculty of Social Sciences, School of Psychology; 

[personal information redacted]  

 

Michela DiStefano, University of Ottawa, Faculty of Social Sciences, School of Psychology; 

[personal information redacted] 

 

Project: Understanding the Homework environment 

 

Children often struggle with math and reading homework. We aim to create tools to help children 

better succeed in math and reading. However, before we can design effective tools to help, we 

must first understand what math and reading homework interactions look like in the homes of 

children in the junior grades.  

 

Your participation today will help provide insights into parents' homework helping behaviours 

and the homework environments of their children. The purpose of this research is to examine 

how various factors relate to children’s math and reading homework experiences. Your 

participation will consist of completing a 15-minute-long questionnaire, which can be completed 

on your own computer. Within this questionnaire, you will be asked to complete demographic 

questions, as well as questions about your attitudes and emotions towards your child’s math and 

reading homework.  

 

Your participation will help to enhance knowledge on the role that parents play in their child’s 

education, and therefore to the literature on the different practices parents use when teaching 

their children math and reading.   

 

Anonymity will be assured in the following manner. Your results will be coded and you will be 

assigned a participant ID that will be used to label your data. With your permission, the 

researchers would like to keep these data. Your data will be stored on a secure network that is 

password protected. The link between you and your participant ID will be kept private. If the 

researchers publish the results of this study, they will not use your name. Furthermore, all 

anonymized data may be posted on an open science framework repository to help facilitate the 

ongoing reproducibility effort within Psychological Science. Participation in this study is strictly 

voluntary. There are no known risks for your participation in this study.  

 

You are free to withdraw from the project at any time (before or during participation), to refuse 

to participate, or to refuse to answer questions.  

 

Compensation 

To thank you for your contribution to the research project, you will be given the option to enter 

your name in a draw to win one of five $50.00 Amazon gift cards.   

The draw is open to all research participants who enter their name in the draw, regardless of 

whether they decide to withdraw from further participating in the research project.    

Upon completion of the study, five names will be randomly selected amongst those who have 

entered and the person whose name is drawn will be informed by email.  To win the prize, the 
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person must correctly answer a skill testing question.  If the person cannot be reached within 14 

days from the date of the draw, the prize will be awarded to the next name that is randomly 

selected and so on until the prize has been awarded.  The odds of winning a prize are will depend 

on the number of eligible entries received. The prize must be accepted as awarded or forfeited 

and cannot be redeemed for cash. 

 

Your name and email address that you provide when you enter the draw is collected for the 

purposes of contacting you if your name is selected in the draw.  Your name and the contact 

information you have provided will be kept confidential and then destroyed once the prizes have 

been awarded.  

 

We reserve the right to cancel the draw or cancel the awarding of the prize if the integrity of the 

draw or the research or the confidentiality of participants is compromised. The draw is governed 

by the applicable laws of Canada. 

 

Please note that should you choose not to provide your email address for the draw, you will not 

be able to withdraw your data after it has been submitted as data are collected anonymously. 

Any questions about your rights as a research participant may be addressed to Protocol Officer 

for Ethics in Research, 550 Cumberland Street, Room 154, 613-562-5387, ethics@uOttawa.ca.  

 

If you wish to participate in this research, please indicate your agreement by checking off the “I 

agree” box. Please provide your email address if you wish to be included in the draw. If you have 

any questions about the conduct of the research project, you may contact the researchers. 

 

 I agree to participate in this research 

 

 I do not agree I do not agree to participate in this research 

 

Email address (for inclusion in the draw): ________________________________  

 

We strongly encourage you to print or save a copy of this consent page for your records. 
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Researcher information: 

 

Dr. Erin Maloney, University of Ottawa, Faculty of Social Sciences, School of Psychology; 

[personal information redacted] 

 

Michela DiStefano, University of Ottawa, Faculty of Social Sciences, School of Psychology; 

[personal information redacted]  

 

Project: Understanding the Homework environment  

 

Children often struggle with math and reading homework. We aim to create tools to help children 

better succeed in math and reading. However, before we can design effective tools to help, we 

must first understand what math and reading homework interaction look like in the homes of 

children in the junior grades.  

 

Your participation today will help provide insights into parents' homework helping behaviours 

and the homework environments of their children.  

 

All the information we collected in today’s study will be confidential, and there will be no way 

of identifying your individual responses in the data archive.  We are not interested in any one 

individual’s responses; we want to look at the general patterns that emerge when the data are 

aggregated together. You are free to withdraw from the project at any time (during or after the 

session). Should you choose to withdraw from the study without providing your email address, 

you will not be able to withdraw your data after it has been submitted (as data are collected 

anonymously).  

 

Your participation today is greatly appreciated! Any information about your rights as a research 

participant may be addressed to Protocol Officer for Ethics in Research, 550 Cumberland Street, 

Room 154, 613-562-5387, ethics@uOttawa.ca. If your participation in this study has caused you 

concerns, anxiety, or you have any questions, you are welcome to contact the principal 

investigator, Erin Maloney. Her information can be found at the top of this form.  

 

Thank you for your participation! 
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Informed Consent Sheet for Parents 

 

Homework-Helping Behaviours: Exploring Parent and Child Interactions 

 

Principal Investigator: Erin Maloney, Professor, School of Psychology, University of Ottawa 

Project Funding: Social Sciences and Humanities Research Council of Canada  

Phone Number: [redacted] 

Email address: [redacted] 

 

You and your child are invited to take part in our research study that is being conducted by 

researchers from the University of Ottawa. 

 

Purpose of this study 

 

Children often struggle with math and reading homework. We aim to create tools to help children 

better succeed in math and reading. However, before we can design effective tools to help, we 

must first understand what math and reading homework interactions look like in the homes of 

children in the junior grades. Hence, your participation in this current study will help provide 

insights into parents' homework helping behaviours and the homework environments of their 

children. The purpose of this research is to examine how various factors relate to children’s math 

and reading homework experiences. 

 

You are free to choose to participate or not participate in this study. 

 

Procedures 

 

For this study, you and your child will be asked to participate in 2 parts of the study, which will be 

done consecutively. Below you will find a detailed explanation of what you will be asked to do for 

each part. 

 

Self-reported questionnaires 

 

You will be contacted by telephone or email by a Research Assistant (RA) to book a convenient 

time for you and your child to come into the laboratory. You will be asked to complete a series of 

questionnaires. Within these, you will be asked to complete demographic questions, as well as 

questions about your attitudes and emotions towards your child’s math and reading homework. 

With the help of an RA, your child will be asked to do the same. These tasks will take 

approximately 1 hour to complete. 

 

Videotaped session 

 

You and your child will be invited to complete a series of tasks together in a videotaped session. 

These tasks will include solving riddles, completing math and reading activities, talking about 

something you usually disagree on at home, and finally planning a fun vacation. This interaction 

and should take approximately 1 hour. 
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Please note that the above tasks are not presented the order that they will be administered. 

 

Are there any risks to participating in the research? 

 

You may feel uncomfortable completing math and reading questions with your child in front of a 

video camera. You may also feel uncomfortable answering some of the questions on the 

questionnaire. Finally, the conflict task may cause some tension between you and your child, 

however, a follow-up task is designed to lighten up the mood. If you and/or your child are too 

uncomfortable with any of the tasks or procedures that are a part of this study, you may choose not 

to complete the procedure(s) or withdraw from the study. 

 

Are there any benefits to participating in this research? 

 

You and your child may not directly benefit from this research. However, participants enjoy 

learning more about the research conducted in the Psychology Department at the University of 

Ottawa. In addition, coming into the laboratory to participate in our study will allow you and your 

child to spend time together while engaging in our research activities.  

 

Compensation 

 

To thank you for participating in this study, you will be provided a monetary compensation of $20. 

Additionally, your child will be able to choose a small toy from a selection of toys or receive a $5 

Tim Hortons gift card.  

 

Withdrawing from the study 

 

If you decide not to take part in this study, that is alright. If you or your child decide to take part, 

but change your minds at any time, that is fine too. If you choose to withdraw, you still have the 

right to decide if the videos or questionnaire data (up to that point) may be used for the study. 

Please note that if you choose to withdraw from the study, you will still receive the compensation 

stated above.  

 

Limits of confidentiality 

 

You and your child’s personal information will be kept strictly confidential. Written consent forms 

will be stored in a locked cabinet in a locked office. Written data will be conserved for 10 years 

following the study. Your results will be coded and you will be assigned a participant ID that will 

be used to label your data. Your data will be stored on a secure network that is password protected. 

The link between you and your participant ID will be kept private. Electronic data will be kept 

indefinitely.  

 

If the researchers publish the results of this study, they will not use your name. Furthermore, all 

anonymized data may be posted on an open science framework repository to help facilitate the 

ongoing reproducibility effort within Psychological Science. Please note that video recordings will 

not be included.  
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If you wish, you can receive a summary of the study’s results. You will be provided with this 

summary at the conclusion of the study. 

 

Research Ethics 

 

The Research Ethics Board is a group of people from scientific and non-scientific backgrounds 

who review research studies. Their goal is to ensure the protection of the rights and welfare of 

people involved in research. You may contact the Protocol Officer for Ethics in Research at the 

University of Ottawa for information regarding your rights in this research study or to make a 

complaint about the ethical conduct of this project. They can be reached at (613) 562-5387 or by 

email at ethics@uottawa.ca.  

 

There are two (2) copies of this consent form, one that the researchers keep, and one for you to 

keep. 

 

Please feel free to contact Erin Maloney at 613-562-5800 (ext. 4116) if you have any questions 

about this research study. 

 

I, _____________________________________ consent to participate in the above research 

study by Erin Maloney of the School of Psychology in the faculty of Social Sciences at the 

University of Ottawa. I have received a copy of this consent form. 

 

I have legal custody of my child and consent to allow my child to participate in this project. 

 

 

 

Participant’s signature (as parent or guardian) 

 

  

 

Printed name (parent) 

 

 

 

Printed name (child) 

 

 

 

Date 

 

 

Signature of person obtaining consent 

 

 

 

Printed name of person obtaining consent 

mailto:ethics@uottawa.ca
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Date 
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Child Assent 

 

Homework-Helping Behaviours: Exploring Parent and Child Interactions 

 

Principal Investigator: Erin Maloney, Professor, School of Psychology, University of Ottawa 

Phone Number: [redacted] 

Email address: [redacted] 

 

You are invited to take part in a research study at the University of Ottawa. 

 

Why do you want to talk with me? 

I would like to ask you to take part in our research project. 

 

What is the study about? 

This study looks at many different things that relate to your math and reading homework 

experiences. We will look at the way you and your parent/guardian interact in our laboratory. 

 

You are free to choose to participate or not to participate in this study. 

 

What do I need to do? 

For this study, you will be asked to participate in lots of tasks, which will be done one after the 

other.  

 

First, with my help, you will be asked to complete a series of questions about how you feel about 

math and reading. Then, you and your parent/guardian will be invited to complete a series of tasks 

together. This will include solving riddles, completing math and reading activities, talking about 

something you disagree on, and finally planning a fun vacation! This will all be filmed, but only 

the researchers in this lab will have access to the video. 

 

The whole visit will take about 2 hours to finish.  

 

Will anyone know what or how I did in this study? 

Only the people who are a part of the study will see the film of you and your parent/guardian doing 

the research activities. 

 

Do I have to do this? 

If you do not want to answer any questions or to be filmed while you are doing the activities with 

your parent, that is alright. You can tell your parent/guardian or us if you don’t want to answer or 

to be filmed. You can stop your participation at any point during the visit. No one will be upset 

with you.  

 

What if I am not sure? 

You can tell your parent/guardian or us that you do not want to answer the questions or to be 

filmed. If you say yes now, you can change your mind later. You can still say no. No one will be 

upset with you. 
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Do you have any questions? You can ask questions at any time. You can ask now, or you can ask 

later. 

 

What’s in it for me? 

To thank you for participating in our study, you will have the choice to either pick a small toy from 

our toy box or get a $5 Tim Horton’s gift card. 

 

IF YOU WANT TO BE IN THE STUDY, SIGN YOU NAME ON THE LINE BELOW: 

 

 

 

Child’s Name                                                         Signature of child 

 

 

 

Date 

 

I confirm that the study has been explained to my child to the extent compatible with my child’s 

understanding, and that my child has agreed to be in this study. 

 

 

 

Parent’s Name                                                       Signature of parent 

 

 

 

Date 

 

I confirm that I have explained the study to the participant to the extent compatible with the 

participant’s understanding, and that the participant has agreed to be in the study. 

 

 

 

Printed name of person obtaining                       Signature of person obtaining assent 

assent 

 

 

 

Date 
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Debriefing Form 

 

Homework-Helping Behaviours: Exploring Parent and Child Interactions 

 

Dear participant, 

 

Thank you for taking part in our study. Your participation will help us to better understand parents' 

homework helping behaviours and the homework environment they provide their children. 

Additionally, this study will allow us to understand the bond and support between parents and their 

children and the impact it will have on the child’s academic performance. It is important to gain 

an understanding about this issue because, thus far, there is very little research examining the 

practices that parents use when teaching their children math. This study aimed to investigate a 

variety of emotional factors, such as enjoyment of mathematics and anxiety of mathematics. This 

research will also shed light on how these factors differ as a function of the parent’s math anxiety 

(i.e., the adverse emotional reaction to the prospect of doing math). 

 

All the information we collected in today’s study will be confidential, and there will be no way of 

identifying your individual responses in the data archive.  We are not interested in any one 

individual’s responses; we want to look at the general patterns that emerge when the data are 

aggregated together. You are free to withdraw from the project at any time (during or after the 

session).  

 

Given that some students struggle with mathematics, we wanted to tell you about the following 

resources for your child: 

 

Homework Help 

 

Homework Help is free, real-time math tutoring by certified Ontario teachers available to students 

in grades 7 to 10 in all English-language school boards. Students have access to live, interactive 

online math help funded by the Ministry of Education. This program is password protected and 

not available to the general public. 

 

TVOKids Homework Zone 

 

Homework Zone is a TVO segment that invites students to call or email questions to a teacher who 

provides answers, solutions and tips on air. The focus of the segment is on literacy, math and 

science, and an archive of the videos is made available online for students, parents and educators. 

 

SOS Devoirs 

 

SOS Devoirs, which is operated by TFO, provides tutoring services and educational resources such 

as dictionaries and multimedia learning objects to French-language students from grades 1 to 12. 

Students can get help in any subject matter from specialized teachers via chat, by phone and by e-

mail. SOS Devoirs’ tutoring services are available Monday to Thursday, from 3:30 p.m. to 9 p.m., 

during the school year.  
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Additionally, we understand that some activities that you and your child participated in today may 

increase general distress in your child. For this reason, we wanted to tell you about the following 

resources: 

 

Kids Help Phone 

 

24-hour anonymous telephone counseling, referral and internet counseling service for children and 

youth. Phone: 1-800-668-6868. Email: www.kidshelpphone.ca.  

 

Crossroads Children’s Mental Health Centre 

 

Mental health agency for children under the age of 12 with major behavioural, emotional, and 

social challenges. Services offered: school-based day treatment program with a capacity of 60 

children; family-support program; individual therapy; family therapy; group therapy; in-home 

treatment; walk-in clinic. Administrative hours: Mon-Fri 8am-4pm. Walk-in clinic: Wednesdays 

9am-12pm and Thursdays 12pm-8pm. Email: info@crossroadschildren.ca. Website: 

www.crossroadschildren.ca.  

 

Youth Services Bureau of Ottawa 

 

Mental health walk-in clinic and ongoing counseling services available with counselors who 

specialize in working with youth and their families. Mental health walk-in clinic located at 2301 

Carling Avenue (Tuesdays & Thursdays 12pm-8pm). Phone: 613-562-3004 or after hours 613-

260-2360 or 1-877-377-775. Website: www.ysb.on.ca.   

 

Your participation today is greatly appreciated! Any information about your rights as a research 

participant may be addressed to Protocol Officer for Ethics in Research, 550 Cumberland Street, 

Room 154, 613-562-5387, ethics@uOttawa.ca. If your participation in this study has caused you 

concerns, anxiety, or you have any questions, you are welcome to contact the principal investigator, 

Erin Maloney. Her information can be found at the top of this form. 

 

Thank you, 

 

Dr. Erin Maloney 

Cognition and Emotion Laboratory 

University of Ottawa 

[personal information redacted] 

 

 

 

 

 

http://www.kidshelpphone.ca/
mailto:info@crossroadschildren.ca
http://www.crossroadschildren.ca/
http://www.ysb.on.ca/
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Debriefing Form (CHILD) 

 

Homework-Helping Behaviours: Exploring Parent and Child Interactions 

 

Dear participant, 

 

Thank you for taking part in our study. You were told that the purpose of this study is to look at 

many different things that relate to your math and reading homework experiences, and how you 

and your parent/guardian interact in our laboratory. More specifically, your participation today has 

helped us to better understand how parents help their kids with homework and how kids respond 

to that help. This study is also going to help us understand the way that the bond and support 

between you and you parent help your success at school. It’s important to learn more about this 

because, so far, there aren’t a lot of researchers looking at what parents do when they help their 

kids with math. This study looked at many different emotional factors, like how much you like 

math or how much you are anxious about math. This research will also help us understand how all 

these factors may change depending on your parent’s anxiety about math. Math anxiety is a bad 

feeling you get whenever you’re presented with a math task.  

 

All of the information we collected in today’s study will be confidential. This means that only the 

people in this lab will have access to all of this information.  We are not interested in any one 

individual’s responses; we want to look at the general patterns that come up looking at the data as 

a whole. You are free to withdraw from the project at any time (during or after the session).  

 

Your participation today is greatly appreciated! Any information about your rights as a research 

participant may be addressed to Protocol Officer for Ethics in Research, 550 Cumberland Street, 

Room 154, 613-562-5387, ethics@uOttawa.ca. If your participation in this study has caused you 

concerns, anxiety, or you have any questions, you are welcome to contact the principal investigator, 

Erin Maloney. Her information can be found at the top of this form. 

 

Thank you, 

 

Dr. Erin Maloney 

Cognition and Emotion Laboratory 

University of Ottawa 

[personal information redacted] 
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Follow-up Consent 

 

Homework-Helping Behaviours: Exploring Parent and Child Interactions 

 

After having completed this study, do you continue to consent to the research team keeping the 

video recordings for research purposes? 

 

□ Yes, I consent 

□ No, I do not consent 

 

 

______________________________________ 

Participant’s signature (as parent or guardian) 

 

 

__________________________ 

Date 

 

 

______________________________________ 

Signature of person obtaining consent 

 

 

__________________________ 

Date 
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Grade 5                                                                                                                                                                ID# ___ 

1. Mrs. Smyte records the number of people in the school gym every hour during a 
school day. The data she collects show a maximum of 100 people. Which of the 
following is an approriate scale for the graph? 
 

a. Increasing by 1 (0,1,2,3,4,…) 
b. Increasing by 2’s (0,2,4,6…) 
c. Increasing by 10’s (0, 10,20, 30…) 

 
2. A student collects apples over a 5-day period. 

Day Apples 

1 5 

2 6 

3 4 

4 3 

5 7 

 
What is the median number of apples that the student collected? 
 
 

 
 
3. Use the map and key below to complete the grid and answer the questions. 

a. Name the location of each item on the map. 
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b. Add the following items to the map key by drawing a picture and labeling them. 
Draw the items anywhere on the map and name the location. 

 
 

4. Which image demonstrates a reflection? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Which is the most appropriate unit of measurement to describe the area of the floor 

of a gym? 
 

a. km2 
b. cm3 
c. m2 
d. m3 

 
6. Build a rectangle with a length of 9 cm and a width of 1 cm and record the area.  

a. 

b. 

c. 

d
. 
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Now, build a rectangle that has a side length of one less cm and a side width of one more 
cm.  
 
 
 
 
 
 
 

 
 
What do you notice about the area? 

 
 
 
 
 
7. How many minutes are in 5 hours? 

 
a. 65 minutes 
b. 120 minutes 
c. 300 minutes 
d. 240 minutes 

 
8. Look at the numbers below: 

1

5
 𝑜𝑟 

1

4
 

 
Which fraction is the largest? 
 

a. 
1

5
                b.   1

4
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9. The terms of a pattern are made using toothpicks. Term 1 and Term 5 are not shown. 

 
a. How many toothpicks are used to build the first term? 

 
 
 
 
 
 

b. How many tooth picks are used to build the 5th term? 
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Grade 6                                                                                                                                                                ID# ___ 

1. Mrs. Smyte records the number of people in the school auditorium every hour 
during a school day. The data she collects show a maximum of 325 people in the 
auditorium. Which of the following is an appropriate scale for the vertical axis of the 
line graph for these data? 
 

a. 7 increments with each increment representing 40 people 
b. 10 increments with each increment representing 35 people 
c. 15 increments with each increment representing 20 people 
d. 20 increments with each increment representing 12 people 

 
 

2. A student collects apples over a 5-day period. 

 
 
 
 
 
 
 

What is the mean number of apples that the student collected? 
 
 

 
 

 
 
 
 
3. Using a protractor and a ruler, build a triangle with an  interior angle of 45o and a side 

length of 5 cm. 

 
 
 
 
 
 
 
 
 
 

Day Apples 

1 5 

2 6 

3 4 

4 3 

5 7 

Show your work. 
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4. Which shows a transformation that matches its title? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Ms. Vanstone asks her students to draw a rectangle and a square with the areas and 

perimeters given below. 
 

 Rectangle Square 
Area 12 cm2 25 cm2 

Perimeter 16 cm 20 cm 
 
Which shows two correct drawings? 
 
 
 
 
 
 

 

a. 

b. 

c. 

d
. 
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6. Which is the most appropriate unit of measurement to describe the area of the floor 
of a gym? 
 

a. km2 
b. cm3 
c. m2 
d. m3 

 
 

7. How many minutes are in a day? 
 

a. 1 440 minutes 
b. 84 minutes 
c. 7 20 minutes 
d. 3 600 minutes 

 
 
8. Look at the numbers below. 

 
12

8
,
5

8
,
18

8
, 1

7

8
 

 
Which list shows these numbers order from smallest to greatest? 
 

b. 5

8
,

12

8
, 1

7

8
,

18

8
 

c. 5

8
,

12

8
,

18

8
, 1

7

8
 

d. 12

8
,

5

8
, 1

7

8
,

18

8
 

e. 12

8
,

18

8
,

5

8
, 1

7

8
 

 
 
 
 
 
 
 
 
 

(turn to the following page…) 
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9. The terms of a pattern are made using toothpicks. Term 1 and Term 5 are not shown. 

 
 

a. How many toohtpicks are used to build the first term? 

 
 
 
 
 

b. How many tooth picks are used to build the 5th term? 

 
 
 
 
 

c. How many toothpicks are used to build the 10th term? 
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Grade 7                                                                                                                                                                ID# ___ 

1. The heights of the 5 starting players on a basketball team are shown in the table 
below: 

 
 
 
 
 
 
 
 
 

What is the mean height of the five starting players? 
 

a. 138 cm 
b. 174 cm 
c. 178 cm 
d. 180 cm 

 
 
2. Mrs. Smyte records the number of people in the school auditorium every hour 

during a school day. The data she collects show a maximum of 325 people in the 
auditorium. Which of the following is an appropriate scale for the vertical axis of 
the line graph for these data? 
 

a. 7 increments with each increment representing 40 people 
b. 10 increments with each increment representing 35 people 
c. 15 increments with each increment representing 20 people 
d. 20 increments with each increment representing 12 people 

 
 
3. Using a protractor and a ruler, construct a parallelogram with an angle measure of 

115 and sides with lengths of 7 cm and 6 cm. Mark on the parallelogram the 
length of each side and the measure of all. 

 
 

 
 

 
 
 
 
 

Starting Players’ Heights 

164 cm 

168 cm 

178 cm 

180 cm 

180 cm 

 

Show your work. 
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4. Mr. Lee moves a gym mat using the following four transformations. 

 
i. Rotate the gym mat 90 clockwise about Point C. 

ii. Translate the gym mat 8 units to the right. 
iii. Translate the gym mat 6 units up. 
iv. Reflect the gym mat over line AB. 

 
On the grid below, show the new location of the gym mat after Mr. Lee makes the four 
transformations. 

 
Show all your work. 

 
 
5. Ms. Vanstone asks her students to draw a rectangle and a square with the areas 

and perimeters given below. 
 

 Rectangle Square 
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Area 12 cm2 25 cm2 

Perimeter 16 cm 20 cm 

 
Which shows two correct drawings? 
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6. Cynthia purchases a tent for her camping trip, as show below. During one night of 
the camping trip, it rains. The floor of the tent is the only part that stays dry.  

 
What is the area of the part of Cynthia’s tent that gets wet? 

 
a. 10.84 m2 
b. 12.23 m2 
c. 15.01 m2 
d. 16.96 m2 

 
 
7. How many minutes are in 365 days? 

 
a. 8760 minutes 
b. 21 900 minutes 
c. 262 800 minutes 
d. 525 600 minutes 

 
 
8. Look at the numbers below. 

 

             3
2
,  

5

8
,  

9

4
, 1 

7

8
 

 

Which list shows these numbers ordered from smallest to largest?  

 

a. 
5

8
, 

3

2
, 1

7

8
, 

9

4
 b. 

5

8
, 

3

2
, 

9

4
, 1

7

8
 

 

c. 
3

2
, 

5

8
, 1

7

8
, 

9

4
 

 

 

d. 
3

2
, 

9

4
, 

5

8
, 1

7

8
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9. The terms of a pattern are made using toothpicks. Term 1 and Term 5 are not 
shown. 

 

a. How many toohtpicks are used to build the first term? 

 

 

 

 

b. How many tooth picks are used to build the 5th term? 

 

 

 

 

c. How many toothpicks are used to build the 25th term? 
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Appendix B 

Supplemental Tables and Figures for Study 1 

Figure B1  

Scree Plot for Study 1a 

 

Table B1 

Component Matrix for Study 1a 

 

Variable Component 1 

Frustration .924 

Stress .911 

Conflict .867 

Emotionality .815 

Confidence .595 

Note. Extraction Method: Principal Component Analysis; 1 components extracted. 

Table B2 

Summary of Multiple Regression Analyses Predicting for Individual Items Related to Parents’ 

Emotional Experience Surrounding the Math Homework Environment in Study 1a 

Variable B SEB β 
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Confidence    

Constant .55 .75  

Parent Gender .35 .43 .12 

Child Gender .14 .20 .05 

Child Grade .18 .15 .17 

Parental Math Knowledge -1.24 .57 -.16* 

Parental Math Anxiety .58 .13 .31** 

Frustration    

Constant 1.67 .90  

Parent Gender .25 .52 .07 

Child Gender -.04 .24 -.01 

Child Grade .22 .18 .18 

Parental Math Knowledge -1.29 .69 -.14t 

Parental Math Anxiety .56 .16 .26** 

Conflict    

Constant 2.09 .90  

Parent Gender -.08 .51 -.02 

Child Gender -.14 .24 -.04 

Child Grade .32 .18 .27t 

Parental Math Knowledge -.94 .68 -.11 

Parental Math Anxiety .31 .16 .15t 

Stress    

Constant 2.34 .92  

Parent Gender .08 .53 .02 

Child Gender -.24 .25 -.07 

Child Grade .30 .18 .24 

Parental Math Knowledge -1.68 .71 -.18* 

Parental Math Anxiety .48 .17 .22** 

Emotionality    

Constant .77 .82  

Parent Gender .24 .27 .08 

Child Gender -.16 .22 -0.5 

Child Grade .09 .16 .08 

Parental Math Knowledge .56 .62 .07 

Parental Math Anxiety .44 .15 .24** 

Note. t p < .10; * p < .05; ** p < .01; M = mean; SD = standard deviation. Note that the confidence 

variable was reverse-coded, wherein a higher score indicates lower confidence. 

 
Figure B2  

Scree Plot for Study 1b 
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Table B3 

Component Matrix for Study 1b 

 

Variable Component 1 

Frustration .917 

Stress .892 

Conflict .871 

Emotionality .863 

Confidence .558 

Note. Extraction Method: Principal Component Analysis; 1 components extracted. 

Table B4 

Summary of Multiple Regression Analyses Predicting for Individual Items Related to Parents’ 

Emotional Experience Surrounding the Math Homework Environment in Study 1b, Controlling 

for Parents’ General Anxiety 

Variable B SEB β 

Confidence    

Constant 1.46 .62  

Parent Gender .13 .18 .07 

Child Gender .09 .18 .03 

Child Grade .07 .05 .09 

Parental Generalized Anxiety .52 .20 .20* 
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Parental Math Knowledge -1.56 .45 -.25** 

Parental Math Anxiety .15 .12 .11 

Frustration    

Constant .96 .68  

Parent Gender -.06 .20 -.02 

Child Gender -.47 .20 -.13* 

Child Grade .07 .06 .07 

Parental Generalized Anxiety .44 .22 .13t 

Parental Math Knowledge -.37 .50 -.05 

Parental Math Anxiety .94 .13 .52*** 

Conflict    

Constant 1.46 .64  

Parent Gender -.15 .19 -.04 

Child Gender -.33 .19 -.10t 

Child Grade .03 .05 .03 

Parental Generalized Anxiety .16 .21 .05 

Parental Math Knowledge -.66 .47 -.09 

Parental Math Anxiety .97 .12 .58*** 

Stress    

Constant .29 .64  

Parent Gender .11 .19 .03 

Child Gender -.32 .19 -.09t 

Child Grade .08 .05 .08 

Parental Generalized Anxiety .45 .21 .14* 

Parental Math Knowledge -.34 .46 -.04 

Parental Math Anxiety .96 .12 .55*** 

Emotionality    

Constant 1.36 .64  

Parent Gender -.30 .17 -.09 

Child Gender -.10 .19 -.03 

Child Grade -.00 .05 -.00 

Parental Generalized Anxiety .59 .21 .19** 

Parental Math Knowledge -.77 .47 -.11 

Parental Math Anxiety .67 .12 .42*** 

Note. t p < .10, * p < .05, ** p < .01, *** p < .001; M = mean; SD = standard deviation. Note that 

the confidence variable was reverse-coded, wherein a higher score indicates lower confidence. 
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Appendix C 

Supplemental Tables for Study 2 

Table C1 

Spearman’s Rho Correlations between Parent-Child Behaviours and Math Anxiety, Without 

Controlling for General Anxiety 

Subscales Parent Math Anxiety Child Math Anxiety 

Parental Behaviour   

   Parental Sensitivity -0.02 -0.41** 

   Respect for Child’s Rhythm -0.23 -0.47** 

   Parental Effort -0.09 -0.18 

Dyadic Interactions   

   Relaxation -0.11 -0.52*** 

   Neutrality-Joy -0.23 -0.52*** 

   Intimacy -0.03 -0.33* 

   Coordination -0.24 -0.51*** 

   Appropriate Roles -0.23 -0.41** 

   Synchronized Emotions -0.10 -0.33* 

   Attention Centred on Task -0.11 -0.02 

Note. * p < 0.05, ** p < 0.01, *** p < 0.001. 

Table C2 

Spearman’s Rho Correlations between Parent-Child Affective Language and Math Anxiety, 

Without Controlling for General Anxiety 

Affective Language Parent Math Anxiety Child Math Anxiety 

Positive Word Count (Parents)a -0.13 -0.38* 

Negative Word Count (Parents)a -0.09 0.19 

Positive Word Count (Children)a 0.11 -0.07 

Negative Word Count (Children)a 0.16 0.03 

Note. apercentages; * p < 0.05. 
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Appendix D 

Originally Planned Analyses for Study 3 

Hypothesis D1.1: Influence of Parent Math Anxiety, Insecure Attachment, and Homework 

Interaction on Child Math Anxiety 

The index of moderated mediation was statistically significant, b = -.22, 95% percentile 

CI [-.56, -.03], providing evidence for a moderated mediation. 

For the a-path from parent math anxiety (IV) to the quality of the math homework-

helping interaction (MED) there was a statistically significant interaction between parent math 

anxiety (IV) and the insecure attachment relationship (MOD), b = .35, p = .01, ΔR2 = .18. The 

conditional effect from parent math anxiety (IV) on the quality of the math homework-helping 

interaction (MED) was the strongest for low values (- 1 SD) of the insecure attachment 

relationship (MOD), b = -.33, p = .01. It was not statistically significant for medium values (M) 

of the insecure attachment relationship (MOD), b = -.09, p = .20 and for high values (+ 1 SD) of 

the insecure attachment relationship (MOD), b = .15, p = .13. For the full regression results see 

Table D1. 

The b-path from the quality of the math homework-helping interaction (MED) to child 

math anxiety (DV) was significant, b = -.63, p = .02. The direct effect (c’-path) from parent math 

anxiety to child math anxiety was also significant, b = .33, p = .01. For the full regression results 

see Table D1. 

Table D1 

Regression results for the a-path from IV to MED and for the b-path from MED to DV 

Variable Model a-path Model b/c’-path 

 b SE p b SE p 

IV -.09 .07 .20 .33 .13 .01 

MOD -.18 .10 .08    
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IV x 

MOD 

.35 .12 .01    

MED    -.63 .26 .02 
Note. n = 38. Model for the a-path R2 = .31, F(3, 34) = 5.15, p < .01, Model for b-path and c’-path R2 = .29, F(2, 35) 

= 7.11, p < .01. 

 

Hypothesis D1.2: Influence of Parent Math Anxiety, Secure Attachment, and Homework 

Interaction on Child Math Anxiety 

The index of moderated mediation was not statistically significant, b = .04, 95% 

percentile CI [-.02, .12], providing no evidence for a moderated mediation. 

For the a-path from parent math anxiety (IV) to the quality of the math homework-

helping interaction (MED) there was no statistically significant interaction between parent math 

anxiety (IV) and the secure attachment relationship (MOD), b = -.06, p = .16, ΔR2 = .05. For the 

full regression results see Table D2. 

The b-path from the quality of the math homework-helping interaction (MED) to child 

math anxiety (DV) was significant, b = -.63, p = .02. The direct effect (c’-path) from parent math 

anxiety to child math anxiety was also significant, b = .33, p = .01. For the full regression results 

see Table D2. 

Table D2  

Regression results for the a-path from IV to MED and for the b-path from MED to DV 

Variable Model a-path Model b/c’-path 

 b SE p b SE p 

IV -.09 .08 .30 .33 .13 .01 

MOD .06 .04 .12    

IV x 

MOD 

-.06 .04 .16    

MED    -.63 .26 .02 
Note. n = 38. Model for the a-path R2 = .16, F(3, 34) = 2.12, p = .12, Model for b-path and c’-path R2 = .29, F(2, 35) 

= 7.11, p < .01. 

 

Hypothesis D2.1: Influence of Parent Math Anxiety, Insecure Attachment, and Homework 

Interaction on Child Math Achievement 
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The index of moderated mediation was not statistically significant, b = 1.88, 95% 

percentile CI [-3.07, 8.39], providing no evidence for a moderated mediation. 

For the a-path from parent math anxiety (IV) to the quality of the math homework-

helping interaction (MED) there was a statistically significant interaction between parent math 

anxiety (IV) and the insecure attachment relationship (MOD), b = .35, p = .01, ΔR2 = .18. The 

conditional effect from parent math anxiety (IV) on the quality of the math homework-helping 

interaction (MED) was the strongest for low values (- 1 SD) of the insecure attachment 

relationship (MOD), b = -.44, p = .01. It was not statistically significant for medium values (M) 

of the insecure attachment relationship (MOD), b = -.05, p = .45 and for high values (+ 1 SD) of 

the insecure attachment relationship (MOD), b = .11, p = .22. For the full regression results see 

Table D3. 

The b-path from the quality of the math homework-helping interaction (MED) to child 

math achievement (DV) was not statistically significant, b = 5.43, p = .38, nor was the direct 

effect (c’-path) from parent math anxiety to child math achievement, b = -3.01, p = .33. For the 

full regression results see Table D3. 

Table D3  

Regression results for the a-path from IV to MED and for the b-path from MED to DV 

Variable Model a-path Model b/c’-path 

 b SE p b SE p 

IV -1.05 .35 < .01 -3.01 3.03 .33 

MOD -.98 .27 < .01    

IV x 

MOD 

.35 .12 .01    

MED    5.43 6.15 .38 
Note. n = 38. Model for the a-path R2 = .31, F(3, 34) = 5.15, p < .01, Model for b-path and c’-path R2 = .05, F(2, 35) 

= 1.00, p = .38. 

 

Hypothesis D2.2: Influence of Parent Math Anxiety, Secure Attachment, and Homework 

Interaction on Child Math Achievement 
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The index of moderated mediation was not statistically significant, b = -.34, 95% 

percentile CI [-1.66, .62], providing no evidence for a moderated mediation. 

For the a-path from parent math anxiety (IV) to the quality of the math homework-

helping interaction (MED) there was not statistically significant interaction between parent math 

anxiety (IV) and the secure attachment relationship (MOD), b = -.06, p = .16, ΔR2 = .05. For the 

full regression results see Table D4. 

The b-path from the quality of the math homework-helping interaction (MED) to child 

math achievement (DV) was not statistically significant, b = 5.43, p = .38, nor was the direct 

effect (c’-path) from parent math anxiety to child math achievement, b = -3.01, p = .33. For the 

full regression results see Table D4. 

Table D4 

Regression results for the a-path from IV to MED and for the b-path from MED to DV 

Variable Model a-path Model b/c’-path 

 b SE p b SE p 

IV .12 .14 .40 -3.01 3.03 .33 

MOD .21 .10 .05    

IV x 

MOD 

-.06 .04 .16    

MED    5.43 6.15 .38 
Note. n = 38. Model for the a-path R2 = .16, F(3, 34) = 2.12, p = .12, Model for b-path and c’-path R2 = .05, F(2, 35) 

= 1.00, p = .38. 
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