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Parental gender socialization refers to ways in which parents teach their children social expectations associated with gender. Relatively little is known about the mechanisms underlying gender socialization. An overview of cognitive and neural processes underlying parental gender socialization is provided. Regarding cognitive processes, evidence exists that parents’ implicit and explicit gender stereotypes, attitudes, and gendered attributions are implicated in gender socialization. Other cognitive factors, such as intergroup attitudes, gender essentialism, internal motivation for parenting without gender stereotypes, gender identity, and conflict resolution are theoretically relevant mechanisms underlying gender socialization, but need further investigation. Regarding neural processes, studies demonstrated that attentional processing, conflict monitoring, behavior regulation, and reward processing might underlie stereotypes and biased behavior. However, more research is necessary to test whether these neural processes are also related to parental gender socialization. Based on this overview, a framework is presented of neural and cognitive factors that were theoretically or empirically related to gender socialization.
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Introduction

Gender is an important category that shapes children’s social lives (Blakemore et al., 2008). This starts already before birth, when parents decorate the baby’s room, or decide upon the name the baby is given. These decisions represent the first indications of parental gender socialization, which comprises all intentional and unintentional ways in which parents teach their children the social expectations and attitudes associated with gender (Henslin, 1981; Endendijk et al., 2018). Parents can employ several types of gender socialization. First, parents can (unintentionally) create gender-specific environments for children through the provision of activities, chores, books, toys, resources, or opportunities (i.e., channeling or shaping; Blakemore et al., 2008; Dittman et al., 2022). Second, parents may use different parenting practices with their sons and daughters, which is known as gender-differentiated parenting (Endendijk et al., 2016). Third, parents appear to respond more negatively to behavior that violates gendered expectations (e.g., a boy who plays with dolls) than when gender stereotypes are confirmed (e.g., a boy who plays with cars; Smetana, 1989; Morrongiello and Dawber, 2000; Martin and Ross, 2005). Fourth, parents serve as models for appropriate gender-role behavior through their own behaviors, interests, and division of work and household tasks (Bandura, 1969; Bandura and Walters, 1977; Bussey and Bandura, 1984, 1999; Endendijk and Portengen, 2021). Fifth, parents may use gendered communication, such as gender labeling (e.g., boy, girl, he, she) or evaluative comments that emphasize the appropriateness of gender-typical behaviors (e.g., “Look, those girls are fighting. That is not nice!”) (Endendijk et al., 2014). Importantly, it was argued by Mesman and Groeneveld (2018) that “gender socialization is expressed primarily in specific parenting practices (rather than broad parenting styles) and mostly implicitly (rather than explicitly)” (Mesman and Groeneveld, 2018, p. 23).

There is ample evidence that parental gender socialization is associated with the development of gender stereotypes (Halpern and Perry-Jenkins, 2016), as well as gender differences in language skills (Pruden and Levine, 2017), academic achievements (Updegraff et al., 1996), occupational preferences (Sandberg et al., 1991), and problem behaviors (Endendijk et al., 2017) in children and adolescents. Even though there is a large body of research demonstrating the consequences of parental gender socialization for the (gender) development of children and adolescents (for a review, see Endendijk et al., 2018; Morawska, 2020), we still know relatively little about the factors and mechanisms underlying and explaining gender socialization. However, more insight into these underlying mechanisms would lead to a better understanding why some parents are more likely to employ gender socialization with their children than others. Moreover, these mechanisms can be targeted in parenting interventions aimed at reducing gender inequality in future generations of children.

Neurocognitive frameworks and research could provide valuable insights into the underlying mechanisms of gender socialization for several reasons. First, parental gender socialization has been characterized as a rather implicit process (Mesman and Groeneveld, 2018). ‘Implicit’ in this context indicates that parents might not be aware that they convey gendered information to their children, that parents might not have the intention to transmit gendered information, or that gender socialization is expressed in a relatively automatic way (Gawronski et al., 2009). Neurocognitive measures might be better able to capture such subconscious processes than self-report or behavioral measures (Greenwald et al., 2002). In addition, a neuroscientific approach is recommended when examining the intuitive/automatic processes underlying parenting (Parke, 2017). More specifically, neuroscientific research can provide insights in the temporal dynamics underlying parenting as well as the brain areas and processes involved in parenting (Maupin et al., 2015).

Neuroscience might not only add to the understanding of gender socialization, but neurocognitive research on gender socialization could also inform neuroscience, by building a bridge between neuroscientific measures and actual parenting behavior. This could improve the ecological validity of neuroscience (Derks et al., 2013; Feldman, 2015). In addition, neuroscientific research on gender stereotyping has focused primarily on people’s responses to unfamiliar adult men and women. It is not yet known whether the same neural processes are also involved when people respond to their own sons and daughters with whom they have a strong emotional connection. Neuroscientific research on gender socialization could answer such questions.

Therefore, this paper reviews what is known about cognitive and neural processes underlying parental gender socialization of children and adolescents, and how these processes can be measured. The goal of this narrative review is not to provide an exhaustive overview of existing research on this topic. Instead, we aim to guide and inspire future research and theory building on the neurocognition of gender socialization, by describing multiple relevant neural and cognitive processes that might be implicated. For some of these processes evidence is already found, but others seem theoretically relevant to study in relation to gender socialization. Throughout this paper the term gender is used to reflect the social meaning attached to a person’s biological sex. As the vast majority of research on neurocognitive processes underlying gender socialization takes a binary approach, contrasting males and females, this gender binary is also reflected in the current review. Greater representation of the unique experiences of transgender and nonbinary parents and children remains an important direction for future research on gender socialization.

In this review, we first build on gender schema theories (GSTs; Bem, 1981; Martin and Halverson, 1981; Bem, 1983) and neural models of stereotypes (Amodio, 2014) to identify several neural and cognitive processes that may explain why some parents are more likely to apply gender socialization practices than other parents. Subsequently, empirical evidence for direct associations between cognitive and neural processes and gender socialization is discussed. As this body of literature is small, we will thereafter describe empirical evidence for cognitive and neural processes associated with gendered behavior in general, as these processes might also be implicated in parental gender socialization. We conclude with a summary of the available evidence and directions for future research.


Theoretical underpinnings of cognitive and neural processes in gender socialization

Two theoretical frameworks provide predictions about the neurocognitive processes that might be associated gender socialization, namely gender schema theories and neural models of gender stereotypes.


Gender schema theories

First, from GSTs (Bem, 1981; Martin and Halverson, 1981; Bem, 1983) it can be argued that several cognitive processes might play a role in parents’ gender socialization. Gender schemas are cognitive structures containing gender-related information that shape one’s processing of the social environment. Although GSTs primarily focus on the link between gender cognitions and gendered behavior and experiences in children, the basic principles can also be applied when trying to explain the mechanisms behind parental gender socialization.

The most relevant prediction from GSTs for explaining parental gender socialization is the idea that gender schemas provide cognitive social standards that guide behavior. Applied to parental gender socialization, this means that parents might use gender socialization to align their children’s preferences and behaviors with the culturally determined gender norms or their own gender cognitions. However, there are individual differences in the strength or traditionality of people’s gender cognitions (Bem, 1981, 1983). In particular, strong gender cognitions may lead to parental gender socialization that suppresses the child’s own interests, skills, and behaviors that do not conform to parents’ gender schemas (Bem, 1981, 1983; e.g., suppress doll-play in boys but not in girls). Yet, parents with less strong gender cognitions about boys and girls might be more likely to show egalitarian socialization of their children (e.g., do not treat boys and girls differently, emphasize similarities between boys and girls). GSTs also posit that once gender cognitions become a prescriptive guide, an internalized motivation prompts a person to regulate their behavior (Bem, 1981). This internal motivation encourages a person to regulate their behavior so that it conforms to their gender schemas. In the context of gender socialization, this internalized motivation may entail a parents’ motivation for parenting without gender stereotypes.

Several types of interrelated gender cognitions exist that all concern the way people think about themselves and others in terms of gender (Bugental and Johnston, 2000; Tenenbaum and Leaper, 2002). Because gender cognitions are multi-dimensional, this review summarizes evidence for a broad range of gender cognitions. We focus on the following most studied gender cognitions: parents’ gender stereotypes and gender attitudes, gendered attributions, gender essentialism, gender identity, internal motivation for parenting without stereotypes, and conflict resolution.



Neural model of implicit stereotypes

In addition, neuroscientists have developed a neural model of implicit stereotypes (Stanley et al., 2008; Amodio, 2014) reflecting several neural processes that could underlie parental gender socialization. In this neural model, the temporal pole functions as a hub for social (stereotype) knowledge (Olson et al., 2013). Based on this stereotype knowledge, the amygdala automatically evaluates socially salient (both negative and positive) stimuli and facilitates the allocation of the appropriate attentional processes to respond (Amodio, 2014). However, relying solely on automatic evaluations to drive our behaviors is not an optimal strategy in our complex social environment, and a certain level of control over the influence of stereotypes on behavior would be necessary. Therefore, the anterior cingulate cortex (ACC) is thought to monitor conflict between the automatic evaluations of a stimulus with the person’s expectations of that stimulus. For instance, when a parent expects boys to be tough but encounters a crying boy, conflict arises, which is signaled by the ACC. When conflict arises, the ACC in turn activates the dorsolateral prefrontal cortex (dlPFC) and dorsomedial prefrontal cortex (dmPFC) to resolve the conflict (Stanley et al., 2008; Cattaneo et al., 2011). These prefrontal brain structures, together with the striatum and motor cortex, then regulate a person’s behavioral responses, allowing one to overcome the expression of gender stereotypes (Cattaneo et al., 2011).

In the context of gender socialization, the amygdala’s role in signaling salience may be particularly relevant (Santos et al., 2011). The amygdala might become activated in response to a son or daughter violating gender expectations, as such stereotype violations are salient. Increased salience processing of unexpected behavior might explain parents’ negative responses to children’s behavior that violates gender expectations (e.g., Sandnabba and Ahlberg, 1999; Endendijk et al., 2014). However, when top-down (ACC and dmPFC/dlPFC) conflict-monitoring and behavior regulatory mechanisms are activated, parents might be able to overcome their first automatic response and inhibit negative responses to boys’ and girls’ gender-atypical behavior (Li et al., 2016).

Thus, neural models of gender stereotypes point to the following processes as possibly underlying parental gender socialization: parents’ gender knowledge (i.e., type of gender cognition), attention allocation processes, conflict resolution mechanisms, and behavioral regulation mechanisms.





Materials and methods

A narrative review was conducted to provide an overview of the available information on cognitive and neural processes that may be underlying gender socialization. A narrative review is different from a systematic review in that it is not aimed to be systematic or exhaustive, but instead provides an overview of the state-of-the-art in a certain field of research. The goal is to guide future theory building and research in the field. As recommended by Lilford et al. (2001), a wide range of databases and sources were used for our literature search. Second, Lilford et al. (2001) have recommended to allow overlap in the stages of the review process, while differentiating the phases of searching, analyzing, and writing up of the review report. This recommendation allows the researchers to refine concepts concerning the nature and scope of the review. These principles were applied in our search strategies for articles to be included in this narrative review.

The following process was used for the literature search. First, terms were identified on the basis of two relevant theoretical models (i.e., the GSTs and the neural model of implicit stereotypes), as well as the authors’ expert knowledge of literature on gender socialization. For cognitive processes, search terms included: gender cognitions, (parents) gender stereotypes, (parent) gender attitudes, gendered attributions, gender essentialism, gender identity, and internal motivation to respond without prejudice. For the neural processes, we used neuroscientific measurement terms (electroencephalography, functional MRI, TMS) combined with (gender) stereotypes, (gendered) parenting, or gender socialization. These terms were entered in Google Scholar, Scopus, and Web of Science to search for literature regarding these terms in relation to gender socialization. Moreover, we have used the citation and reference lists of relevant articles to identify research that could be related to our topic. In a second stage, other terms were added to the literature search. For cognitive processes, these terms included intergroup relations, conflict resolution, and (benevolent) sexism. For neural processes, search strategies were broadened to include racial stereotypes and attitudes, as well as the relation between neural processes and parenting in general. This was done to obtain a more comprehensive image of neural processes, since the neuroscientific literature on gender socialization is scarce. The first and last authors together decided on the inclusion and exclusion of articles in the review. The main inclusion criterium was that a type of cognitive or neural process was examined and related to gender socialization, gendered behavior, or (gender) stereotyping.



Empirical evidence for cognitive processes implicated in parental gender socialization

For several cognitive processes proposed by GST’s as underlying parents gender socialization direct empirical evidence has been found. This will be discussed separately for the different cognitive processes.


Parental gender stereotypes and attitudes

A stereotype is “the association of a social group with one or more (non-valence) attribute concepts” (Greenwald et al., 2002). Applied to gender, the social categories are men/boys and women/girls, and attribute concepts often relate to the behaviors, roles and characteristics that are typically associated with men or women. A gender attitude refers to people’s positive and negative evaluations of the behaviors, roles and characteristics for men and women (Greenwald et al., 2002). Gender stereotypes and attitudes can be present at both an explicit and an implicit level (Gawronski and Creighton, 2013). Explicit stereotypes and attitudes are overtly expressed ideas that are under conscious control and, therefore, are especially prone to social-desirable responding (Greenwald et al., 2009). Implicit stereotypes and attitudes, on the other hand, are supposedly relatively inaccessible to conscious awareness, are elicited unintentionally, require few cognitive resources, and cannot be stopped voluntarily (Gawronski and Bodenhausen, 2006). Implicit stereotypes and attitudes are therefore most often assessed with response latency measures. For such measures is assumed that performing congruent tasks in which responses and stereotypes/attitudes are aligned require less effort and can be performed faster, compared to incongruent tasks reflecting stereotypes/attitudes and responses that do not align.

A widely used response latency measure to assess implicit gender stereotypes and attitudes is the Implicit Association Test (IAT; Rudman et al., 1999; Greenwald and Krieger, 2006). IATs measure the strength of (automatic) cultural associations between concepts (e.g., boys, girls, men, women) and attributes (e.g., male-typed toys, female-typed toys, science, career, family). The validity of the IAT is, although criticized, well-documented (Bluemke and Friese, 2008; Greenwald et al., 2009).

In a study that measured parents’ gender stereotypes about career and family with an IAT, fathers with stereotypical IAT scores (i.e., associating career with men and family with women) used more physical control strategies with their 3-year-old sons than with their 3-year-old daughters (Endendijk et al., 2017). On the other hand, fathers with counter-stereotypical IAT scores (i.e., associating career with women and family with men) used more physical control strategies with daughters than with sons (Endendijk et al., 2017). Individual differences in parents’ implicit gender stereotypes might thus be related to individual differences in gender-differentiated parenting.

In another study, parents’ gender stereotypes about toys were assessed with a task similar to the IAT and gender socialization was captured during picture book reading (Endendijk et al., 2014). Mothers with stronger implicit gender stereotypes were more likely than mothers with more egalitarian stereotypes to employ gendered communication that emphasized gender stereotypes toward their preschool children. More specifically, they made more comments confirming gender stereotypes, they evaluated gender-role inconsistent behavior more negatively, and they used gender labels to convey the stereotype-congruent nature of the activities in the pictures (e.g., using the masculine label for gender-neutral children playing with water guns). Together, these studies provide evidence for the idea that implicit gender stereotypes are a mechanism underlying parents’ gender socialization practices.

Even though implicit cognitions are often better predictors of behavior than explicit cognitions (Greenwald et al., 2009), there are several studies that find associations between explicit gender stereotypes or attitudes and parents’ gender socialization as well. These studies provide further support for gender stereotypes and attitudes being an important mechanism underlying gender socialization of children and adolescents. For instance, stronger gender stereotypes about toys were associated with less nontraditional toy purchases in prospective parents (Weisgram and Bruun, 2018). Also, mothers who reported having egalitarian gender-role attitudes made more counterstereotypical comments during book reading (e.g., “Girls can also build igloos!”) toward their preschool children than mothers who reported more traditional gender-role attitudes (Friedman et al., 2007). In addition, parents with egalitarian gender-role attitudes found cross-gender-typed toys more desirable for their preschool children than did parents with traditional gender-role attitudes (Kollmayer et al., 2018).

In middle childhood, more traditional gender attitudes were associated with a more gender-stereotyped division of labor between parents (i.e., modeling aspect of gender socialization; McHale et al., 1999) as well as with encouragement of gender-typed behaviors in their children (Raffaelli and Ontai, 2004), but children’s felt pressure from parents to conform to gender roles appeared unrelated to parents’ gender socialization attitudes (Schroeder and Liben, 2021). Also in middle childhood, parents with stronger math-gender stereotypes provided more intrusive support to middle school girls during math homework (Bhanot and Jovanovic, 2005) and were involved in their daughter’s math homework (Denner et al., 2016). In adolescence, more traditional gender-role attitudes in mothers were associated with more conservative child rearing practices that taught daughters to comply with traditional norms and values (Ex and Janssens, 1998), as well as with granting girls fewer autonomy opportunities than boys (Bumpus et al., 2001). However, mothers with more traditional gendered beliefs were not found to differentiate between boys and girls.



Parents’ gender attributions

Next, to gender stereotypes and attitudes, parents may hold different attributions of the intentions, behaviors, gendered goals, and appropriateness of responses of their sons and daughters (Endendijk et al., 2018; Bugental and Corpuz, 2019). Gendered attributions are the gender-differentiated inferences and beliefs parents have about the causes of their children’s behaviors, achievements, and preferences. Gender attributions differ from gender stereotypes in that they concern the roots of people’s achievements and behaviors, rather than the preferences and behaviors itself (Reyna, 2000). Parents’ attributions of the behavior of boys and girls can be measured with vignettes, scenarios, or pictures showing boys and girls in different behaviors (Morrongiello and Rennie, 1998; Morrongiello and Hogg, 2004). In a study using a scenarios of risk behavior, parents of preschoolers believed that boys’ risky behaviors are inborn, whereas girls’ risky behaviors were triggered by situational factors (Morrongiello and Rennie, 1998; Morrongiello et al., 2010). Consistent with these attributions, parents believed that daughters can be taught to comply with safety rules more than sons (Morrongiello et al., 2010), and parents would supervise and actively try to prevent risky misbehavior to daughters, but not to sons in middle childhood (Morrongiello and Hogg, 2004; Morrongiello et al., 2008). Apparently, mothers’ gendered attributions about the fixed/malleable nature of boys’ or girls’ characteristics might explain whether mothers used gender-differentiated parenting practices to prevent risky behavior.




Evidence for cognitive processes that underlie gendered behavior in general

Previous research has established that several types of gender cognitions, such as gender stereotypes and attitudes and parents’ gendered attributions were associated with parents’ gender-differentiated parenting. It seems plausible that other cognitive processes might also play a role in parental gender socialization. These cognitive processes are, however, hardly studied in the context of gender socialization.


Gender identity

Parents’ own gender identity could also play a role in their gender socialization practices. Gender identity refers to one’s sense of being male or female and provides an important basis for people’s interaction with others (Steensma et al., 2013), and is most often assessed via self-report (e.g., Dinella et al., 2014). In general, gender identity is thought to foster behavior in line with gender roles (Taylor and Hall, 1982). Yet, gender identity might also explain variability in behavior because gender identity differs across individuals (Wood and Eagly, 2015). Applied to gender socialization this could mean that parents who strongly identify with their own gender might socialize their children into traditional gender roles. In adults, gender identity has been associated with several gender-typed behaviors and cognitions (Wood and Eagly, 2015). For instance, feminine gender identity has been associated with greater involvement with family roles (Abele, 2003). In addition, self-perceived gender typicality (one of the dimensions of gender identity) was related to more gender-typical career interests in both men and women (Dinella et al., 2014). It is yet unclear whether gender identity is also associated with other forms of parental gender socialization.



Intergroup attitudes

Intergroup attitudes can be defined as the tendency to evaluate one’s own membership group (the in-group) more favorably than a non-membership group (the out-group) (Tajfel and Turner, 1986). Intergroup attitudes can be measured with self-report questionnaires assessing people’s evaluation of the in-group and out-group, or with Implicit Association Tests in which participants have to pair positive and negative attributes to the ingroup and outgroup (Greenwald and Pettigrew, 2014). We know that adults implicitly and explicitly evaluate their own gender positively and the other gender more negatively (Rudman and Goodwin, 2004; Dunham et al., 2016), which is associated with discriminative behavior to outgroup members (for a review, see Greenwald and Pettigrew, 2014). However, it is not known whether parents’ in-group favoritism also transfers to different treatment of same-gender offspring compared to opposite-gender offspring. There is some evidence in the preschool period that mothers who endorsed hostile sexist attitudes, which might be related to in-group favoritism, had stronger maternal gatekeeping tendencies, which resulted in a greater maternal share of childcare tasks relative to the father (i.e., modeling aspect of gender socialization; Gaunt and Pinho, 2018).



Gender essentialism

Gender essentialism is the idea that “members of a category share an inherent, non-obvious property (essence) that confers identity and causes other category-typical properties to emerge” (Gelman et al., 2004). People with essentialist beliefs consider gender differences to be innate (rather than environmentally evoked) and thus fixed (instead of malleable), and are often more inclined to support gender discriminatory processes and endorse gender inequalities (Skewes et al., 2018). Essentialists beliefs are predictive of gender stereotype endorsement in both non-parents (Bastian and Haslam, 2006) and parents (Meyer and Gelman, 2016). Of interest to the current review was that parents’ gender essentialism was associated with young children’s gender-typed preferences (Meyer and Gelman, 2016). Parental gender socialization might mediate this association, such that parents with strong essentialist beliefs may reinforce or shape children’s behaviors toward more gender-typical preferences (Meyer and Gelman, 2016). However, it is also possible that having children with strong gender-typed preferences might fuel parents’ gender essentialist thinking. Essentialist thinking has been associated with a more traditional division of household tasks between parents in families with preschool children (Pinho and Gaunt, 2021). Longitudinal research, examining direct relations between parents’ gender essentialism and gender socialization while controlling for children’s gender-typed behavior, is necessary to determine whether gender essentialism indeed underlies parental gender socialization.



Conflict resolution

Another relevant cognitive process is conflict resolution. The idea is that when people have to categorize clear, or stereotype-congruent, exemplars of a category (e.g., a masculine boy) they experience less internal conflict than when they have to categorize less clear, or stereotype-incongruent, exemplars of a category (e.g., a feminine boy). Parents might experience conflict when their child shows behavior that is not in line with the stereotyped expectancies they have about the appropriate behavior of boys and girls (Endendijk et al., 2019b). When they are unable to resolve this internal conflict, they might use gender socialization practices aimed at aligning the behavior of their child with their stereotyped expectancies, and thus restore conflict.

Conflict resolution can be captured with the use of mouse-tracking paradigms. In general, mouse-tracking paradigms require people to categorize (visual) stimuli onto two categories presented in the left and right corners of a screen. The trajectory they make with the mouse when dragging a stimulus to one of the categories is captured. When the trajectory deviates from a straight line between the stimulus and the category this provides indications of response conflict, as well as whether decisions are made relatively automatically and then consciously confirmed or overridden (Stillman et al., 2018).

Mouse-tracking has not been used yet to explain parents’ gender socialization practices. But there is some evidence that mouse-tracking trajectories indeed are associated with actual gendered behavior in non-parents (Hehman et al., 2014a). Hehman et al. (2014a) examined whether gendered facial attributes of U.S. female politicians were associated with the likelihood of being voted for during elections. They found that when female politicians’ faces were more gender-incongruent, participants experienced more conflict assigning the face to the female category, as evidenced by a larger slope in the observed mouse trajectory. In addition, participants were less likely to vote for these female politicians, but this was not the case for male politicians. Moreover, this effect was even more pronounced in more conservative areas in the U.S. (Hehman et al., 2014a).



Motivation for parenting without gender stereotypes

Parents’ motivation for parenting without gender stereotypes forms another relevant factor to study in relation to gender socialization. One’s motivation to respond without prejudice or bias is theorized to function as a buffer for expressing stereotypes or behaving in accordance with stereotypes (Plant and Devine, 1998). This motivation can be both internal and external. External motivation depends on social pressure to inhibit the overt expression of stereotypes. Internal motivation represents underlying, intrinsic motivations to respond without prejudice irrespective of the situational pressures. It might be most relevant to relate parents’ internal motivation to their implicit gender socialization practices since gender socialization frequently takes place when parents are at home with their children. In this context social pressures are unlikely to play a role. Parents with higher internal motivation for parenting without gender stereotypes might be less likely to use gender socialization that steers boys and girls into traditional gender roles (Plant and Devine, 1998).

Evidence exists that internal motivation to respond without stereotypes contributes to less stereotyped behavior in two ways (Amodio and Swencionis, 2018). First, internal motivation can suppress the activation of stereotypes, for instance when a parent’s son wants to play with dolls. This process is found to be preconscious and might prevent the activation of the stereotype ‘boys do not play with dolls’ (Amodio et al., 2008) and subsequently prevent a parent’s negative response to the gender-atypical behavior of their son. However, it might not always be possible to completely avoid the activation of gender stereotypes because of external influences (e.g., children making stereotyped comments) or internal influences (e.g., cognitive overload; Amodio and Swencionis, 2018). Once stereotypes do get activated, internal motivation can also support the intentional control of gender stereotypes over behavior. In the context of gender socialization this could mean that when parents hold stereotyped expectancies about the behavior of boys and girls, these stereotypes could get activated by the behavior of their sons and daughters. However, when parents have a strong internal motivation for parenting without gender stereotypes this motivation might suppress the influence of gender stereotypes on their parenting behavior.

Although there is ample evidence that internal motivation to respond without prejudice is related to less stereotyped behavior in interracial relations (Butz and Plant, 2009), this has not been examined in the gender socialization context. In order to study this factor in a gender socialization context some adaptation might be needed, for instance by conceptualizing it as parents’ motivation for parenting without gender stereotypes. A recent study in parents found that mothers’ internal motivation to behave without gender stereotypes appeared unrelated to how mothers’ evaluated preschool boys’ and girls’ stereotypical and counter-stereotypical toy play (Endendijk et al., 2019a). However, both the internal motivation measure as well as the toy-play evaluation measure concerned boys and girls in general, and not mothers’ own sons and daughters (Endendijk et al., 2019a). It may be more relevant to measure if parents’ internal motivations for parenting without gender stereotypes is related to gender socialization practices with their sons and daughters.



Domain-specificity of gender cognitions

Studies linking parental gender cognitions to gender socialization practices thus far have focused primarily on parents’ stereotyped expectancies and attitudes about boys’ and girls’ toy and activity preferences and academic abilities. However, gender cognitions can span multiple domains, which might be specifically linked to different types of gender socialization. For example, parents gender stereotypes about toys and activities might be specifically related to the toys that parents provide their children with and the activities they involve their children in. However, adults also hold different explicit expectations about children’s personality traits and behaviors (Martin, 1995). For instance, they rate some emotions and behaviors, such as crying, being easily frightened, to be less desirable for boys, and other behaviors, such as being noisy, as less desirable for girls (Martin, 1995). These expectations about the appropriateness of certain emotions and behaviors for boys and girls might specifically explain whether parents socialize girls and boys to show different emotions (Fivush et al., 2000; Chaplin et al., 2005; van der Pol et al., 2015) or to exhibit different behaviors (Endendijk et al., 2017). Together, these studies highlight the importance of examining associations between parents’ gender cognitions and gender socialization practices in a domain-specific way.




Empirical evidence for neural processes associated with parental gender socialization

Researchers have used both functional magnetic resonance imaging (fMRI) and electroencephalography (EEG) to identify the neural correlates of gender socialization. Each measure has its own advantages. Functional imaging studies have the benefits of a high spatial resolution, meaning that they are better at localizing activity in certain brain areas. EEG, on the other hand, provides a high temporal resolution, which enables researchers to capture the implicit nature and temporal dynamics of parenting (Maupin et al., 2015). Summarizing the findings of both methods will provide a more complete and detailed image of neural processes underlying parental gender socialization. There are only a handful studies that assessed the neural processing of gendered stimuli, and even fewer studies who examined this in parents. Therefore, we also present evidence in non-parents for the neural networks and processes associated with stereotypes and stereotyped responses in general in the next section.

People’s neural responses to stimuli that violated social expectations have generally been studied using three paradigms. First, several studies have used Implicit Association Tests (e.g., Healy et al., 2015). These studies examined whether neural responses differed between trials in which words/pictures had to be categorized in a way that was consistent with social expectations and trials in which words/pictures had to be categorized in a way that violated social expectations. Second, other studies used passive viewing paradigms (e.g., Endendijk et al., 2019a). In such paradigms, participants were asked to look and form impressions of pictures showing people violating social expectations or people confirming social expectations. Differences in brain activity between the two types of pictures were examined. Third, studies have used priming paradigms (e.g., Hehman et al., 2014c). For example, participants were shown pictures of men or women that were primed with words that either violated or confirmed social expectations. Participants had to categorize the pictures as male or female. Brain activity was compared between the trials that violated versus confirmed social expectations. These tasks are similar to the tasks used to assess parents’ gender stereotypes and attitudes that were discussed in the section on cognitive processes.

Studies using EEG to examine neural correlates of gender stereotypes and stereotyped behavior are often designed to capture event-related potentials (ERPs). ERPs are epochs of neural activity that are time-locked to the presentation of a stimulus and measured by electrodes. It is somewhat speculative to which neural processes ERPs refer, but studies over the years have associated such event-related activity to several functions in the brain.

The one study that specifically related ERPs elicited by gender-congruent versus incongruent stimuli to mothers’ gender communication with their own children found evidence for the importance of early attentional processing in gender socialization (Endendijk et al., 2019b). Differences in P300 and N2 activity between gender-congruent (e.g., associating a toy car with a boy) and incongruent (e.g., associating a doll with a boy) stimuli were found to be related to the mothers’ gendered communication with their preschool children (Endendijk et al., 2019b). N2 activity reflects overcoming stereotypical responses (i.e., conflict resolution) or conflict monitoring (Azizian et al., 2006). The P300 is thought to reflect processes such as response selection under difficult conditions (Twomey et al., 2015) and attention allocation to stimuli that are negatively valenced, surprising, or unexpected (Bartholow and Dickter, 2007; Polich, 2007). In addition, these differences in early neural processing were more robustly related to gendered communication than their level of implicit or explicit gender stereotypes (Endendijk et al., 2019b). Together, these findings demonstrated that gendered communication is indeed an unconscious process. In addition, parents’ attention allocation to gendered stimuli, more specifically attention to unexpected gender stimuli and attention to gender stimuli that parents evaluated as positive, might underlie gendered communication.

One functional magnetic resonance imaging (fMRI) study in fathers also provides evidence for the assumption that neural responses to gender stimuli are associated with real-world parenting behaviors. In this study, fathers of daughters were more attentively engaged, sang more, and used more analytical language and language related to sadness and the body with their daughters, than fathers of sons (Mascaro et al., 2017). In contrast, fathers of sons spend more time in rough and tumble play (RTP) and used more achievement language with their sons than did fathers of daughters. Additionally, fathers of daughters showed elevated medial and lateral OFC (mOFC and lOFC) responses toward their daughters’ happy facial expression, whereas fathers of sons showed elevated mOFC responsivity toward their sons’ neutral facial expressions. More importantly, mOFC activity in response to happy facial expressions was negatively associated with the amount of time fathers engaged in RTP, whereas the mOFC responsivity toward neutral faces was positively associated with more time spend in RTP for fathers of sons specifically (Mascaro et al., 2017). The mOFC has been implicated in reward processing (Rolls et al., 2020). Hence, parents’ reward processing of the emotional faces of their sons and daughters might underlie differences in play styles with their sons and daughters.



Evidence for neural processes underlying (gender) stereotyping in general


EEG research

Research on people’s temporal processes toward the violation of social expectations have pointed toward several other ERPs than the previously mentioned N2 and P3 that might be relevant in the context of gender socialization. The first are early attentional processes reflected by peak P100, N170, and P200 amplitude. The P100, N170 and P200 ERPs were found to be elicited by out-group faces during an IAT (He et al., 2009) and by behaviors violating expectations during an impression formation task (Dickter and Gyurovski, 2012; Rodríguez-Gómez et al., 2020). Second, the late positive potential (LPP) which reflects attentional orienting to salient stimuli (Huffmeijer et al., 2014).

EEG studies on the neural correlates of gender stereotypes in (non-)parents have found several indications of altered early-stage processing in occipital and frontal lobes that were associated with different types of (gender) cognitions. For example, Healy et al. (2015) found larger N2 amplitudes during congruent trials than incongruent trials, specifically in people with medium stereotype scores. Regarding the P200, people with stronger racial biases demonstrated greater P200 activity to incongruent racial stimuli (e.g., black face primed with white trait) than to congruent racial stimuli (e.g., black face primed with black trait; Hehman et al., 2014c). Regarding the LPP, differences in LPP activity to gender-stereotype congruent and incongruent sentences were associated with adults’ hostile sexism (Canal et al., 2015). However, differences in N170 and LPP to gender congruent and incongruent sentence-face combinations were found to be unrelated to adults’ level of sexism (Rodríguez-Gómez et al., 2020). Together these studies indicate that early attentional processing of stimuli that confirm of violate stereotyped expectations and salience processing might underlie stereotypes and stereotyped behavior in general.

Although limited, there are some studies that have implicated brain activity epochs and activation patterns with actual behaviors. For example, one study associated N2 amplitude differences in fronto-central areas during a prosocial attitude IAT with actual donating behaviors (Xiao et al., 2015). The researchers found that people who showed increased N2 activity in response to incongruent trials (associating prosocial words with “others” and non-prosocial words with “self”) on the prosocial IAT, donated more than people who showed increased N2 activity in response to congruent trials (associating prosocial words with “self” and non-prosocial words with “others”). The increased N2 activity found in this study might reflect increased attention to stimuli that fit with peoples’ prosocial (or self-oriented) behavioral tendencies.



fMRI research

Research on the neural activation patterns of adults when they had to categorize stimuli that confirm or violate stereotypical expectations have shown elevated neural activation in behavioral regulation networks (Knutson et al., 2007; Mitchell, 2008; Quadflieg et al., 2011). For instance, when non-parents categorized targets that were inconsistent with their gender-stereotypes, the dmPFC, middle temporal gyrus and the posterior cingulate cortex showed enhanced activation (Quadflieg et al., 2011). Medial PFC and ACC regions were also activated while non-parents had to categorize stereotype-congruent gender and race stimuli, whereas the dlPFC was recruited when participants were asked to categorize stimuli that were incongruent with their stereotypes (Knutson et al., 2007). Importantly, activation of the dlPFC in response to stereotype violating stimuli was associated with the strength of people’s stereotypes (Hehman et al., 2014b). Activation of the dmPFC cortex was found in response to stereotype violating racial stimuli, but a stronger internal motivation to respond without prejudice attenuated the dmPFC response (Li et al., 2016). In addition, enhanced amygdala activation was found during gender-congruent trials (Knutson et al., 2007). Activity in the anterior temporal lobe (ATL; part of the temporal pole) has also been associated with both implicit racial stereotypes and attitudes assessed with IATs (Gilbert et al., 2012). However, it is unclear whether the ATL might also play a role in both the evaluative component (i.e., attitudes) and the associative component (i.e., stereotyping) of parents’ gender cognitions (Gilbert et al., 2012). The temporal pole is presumed to be critical for linking person-specific memories to faces (Olson et al., 2013) and might therefore also play a role in the memories of gender-typical and atypical behavior that parents link to their child’s face.

When examining the neural processing of gender stereotypes in mothers of young children, both the dmPFC and the ACC have shown larger BOLD changes pictures of children combined with stereotype-incongruent toy words (Endendijk et al., 2019a). The elevated ACC activity was also associated with stronger gender stereotypes in mothers, most likely reflecting the ACC’s role in conflict monitoring. Additionally, in mothers, the left temporoparietal junction (TPJ) responded specifically when incongruent toy words were paired with boy faces (Endendijk et al., 2019a). The larger TPJ activation may reflect the more restrictive gender norms for boys (Sandnabba and Ahlberg, 1999; Kane, 2006), since the TPJ is often activated when social expectations are violated (Cloutier et al., 2011). These results indicate that mothers might experience conflict when a child’s behavior does not match their gender stereotypical expectations, but how this transfers to actual gender socialization practices with their own children is largely unknown.




Summary of findings and future directions

In sum, there are several cognitive and neural factors that (potentially) play a role in explaining why there is variation between parents in the degree to which they employ gender socialization with their children. The findings are summarized in Figure 1, which visualizes the neural and cognitive factors that were either theoretically or empirically related to parental gender socialization in our synthesis of the literature. In the following paragraphs, these findings are summarized, followed by description of limitations. This section concludes with several recommendations for future research and the social and practical implications of this review.
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FIGURE 1
 Overview of neural and cognitive processes underlying parental gender socialization. Cognitive and neural processes written in italics are processes for which there is only theoretical support and/or indirect empirical evidence linking these processes to other types of stereotyped behavior than gender socialization. For processes and factor that are not in italics, there is direct evidence of a link with parental gender socialization. The following abbreviations are used in the model: anterior cingulate cortex (ACC), dorsolateral and dorsomedial prefrontal cortex (dl/dmPFC), orbitofrontal cortex (OFC), anterior temporal pole (ATL).


First, to summarize the cognitive processes, evidence exists that parents’ gender stereotypes and attitudes are implicated in different aspects of gender socialization of children as well as adolescents. There is also some evidence for a link between parents’ gender attributions of the behavior of boys and girls and parents’ differential treatment of boys and girls. For other cognitive factors, such as internal motivation for parenting without gender stereotypes, gender identity, conflict resolution, and intergroup attitudes, theoretical grounding can be provided that these factors might underlie gender socialization. Moreover, gender stereotypes about other domains than toys, gender roles, and academic achievements are likely to play a role in the ways in which parents apply gender socialization. Additional evidence shows that these gender cognitions are implicated in other forms of stereotyped behavior than gender socialization, such as discriminative behavior toward other-gender or other-race individuals, involvement with family roles, or gender-biased voting. Yet, more empirical evidence is necessary to support the association between these cognitive processes and specific gender socialization domains (e.g., role modeling or creating a gendered environment for children).

Second, regarding the neural processes, neural networks associated with attention allocation, salience processing, conflict monitoring, and reward processing, are activated in parents when they are exposed to gendered child stimuli, and this neural processing was associated with the gender socialization they employed with parents’ own children. There is also evidence from several studies in non-parents that brain areas associated with attention allocation and salience processing (amygdala, TPJ), conflict monitoring (ACC), behavior regulation (dl/dmPFC), and linking person-specific memories to faces (ATL) are implicated in people’s stereotypes and stereotyped responses. However, more research in parents with both boys and girls is necessary to further substantiate the link between the above-mentioned neural processes and actual gender socialization practices with parents’ own children.


Limitations

The current review summarized several cognitive and neural processes that are theoretically or empirically related to parental gender socialization. However, some caveats must be mentioned. First, it is important to note that there is still little research investigating the neural and cognitive processes that may be underlying parental gender socialization. Moreover, for many included studies, the main aim was not to examine the neural or cognitive processes underlying gender socialization and these associations were often part of descriptive or additional analyses.

Furthermore, many studies that have informed the neural network of stereotypes have examined the neural processing of racial stereotypes. However, some precautions must be made before generalizing results from studies on racial stereotypes to gender stereotypes and gender socialization. Racial studies have often examined the neural correlates of race bias under the assumption that people react differently to in-group than to out-group members. However, in-group biases in men and women do not necessarily correlate with their gender expectations (Rudman and Goodwin, 2004). The neural processes implicated in racial stereotypes need to be further evaluated, to see if these processes are also implicated in the context of gender socialization. There is also a general note of caution for interpreting EEG and fMRI studies, because of the often small sample sizes and contradictory findings. Therefore, future research with larger sample sizes is necessary to investigate the neural processes underlying parental gender socialization in the home context.

In addition, the current overview focuses on parents’ gender socialization with their children across childhood and adolescence, but the number of studies that focused on the correlates of parental gender socialization during adolescence was limited. It seems likely that different types of gender socialization (e.g., sexuality, autonomy) are more relevant during teenage years than during early childhood. More research on the processes underlying parents’ gender socialization during adolescence is needed to examine whether additional mechanisms emerge during parental gender socialization with adolescents.

Moreover, the studies described in this paper examined predictors of gender socialization in primarily heterosexual and cisgender parents and toward cisgender children. Even though there is evidence that LGBTQ+ parents are more similar than different than heterosexual parents in their gender socialization practices (Averett, 2016; Bergstrom-Lynch, 2020), it is still important for future research to investigate whether similar neurocognitive processes underlie gender socialization in LGBTQ+ parents and nonbinary or transgender children. For example, the relative importance and strength of association with each neurocognitive process might be different. LGBTQ+ parents might have less strong gender stereotypes through their own gender nonconforming preferences and behaviors and therefore serve as more diverse gender role models for their children (Averett, 2016; Kuvalanka et al., 2018). Similarly, because of their gender nonconforming identity, LGBTQ+ parents might be more motivated to parent without stereotypes, allowing parents to overcome their own gendered beliefs of how a girl or a boy should behave.

Finally, the current overview mainly includes studies with non-Hispanic White US and European families, with the exemption of two studies conducted among Latinx families. However, culture also influences parents’ gender socialization, since it prescribes the gender norms that are ascribed to each gender. For example, Mexican American parents with stronger orientations toward traditional Mexican culture were more likely than parents oriented toward American culture to treat their sons and daughters differently (McHale et al., 2005). The processes presented in the current overview should also be examined in other cultural populations, to examine whether the mechanisms proposed in this study can be generalized toward other non-Western populations. Relatedly, as many other factors interact with gender, such as socioeconomic status, ethnicity, or social class, future research on the processes underlying gender socialization should take a more intersectional approach. Such research could for instance examine differences in the relative importance of each neurocognitive process for parental gender socialization at the intersection of gender and ethnicity, or at the intersection of ethnicity and socioeconomic status.



Recommendations for future research

Thus far, very few studies have associated gender cognitions and neural processes with gender socialization. Understanding determinants for parent’s engagement in gender socialization is important, as these determinants can be targeted in interventions to reduce traditional gender socialization or foster more gender-neutral socialization (Kok et al., 2016). Therefore, more empirical research is necessary to validate the relevance of the neural and cognitive factors identified in this review for gender socialization across childhood and adolescence. In general, parental gender socialization research could benefit from studies that examine the contributions of several gender cognitions, such as gender identity, gender attributions, and intergroup attitudes on parents’ gender-differentiated parenting with a multi-method approach including observations, self-report questionnaires and/or IATs. Table 1 provides an overview of measures that can be used to assess these cognitive and neural processes in future research.



TABLE 1 Methods to assess neurocognitive processes underlying parental implicit gender socialization.
[image: Table1]

Studies that focus on the role of internal motivation for parenting without gender stereotypes could additionally investigate the direct and potential moderating role of internal motivation on parents’ gender socialization practices. For example, if parents are aware of the implicit nature in which they steer their sons and daughters into traditional gender-roles, they may be more hesitant to employ these parenting strategies. As a result, parents may be more attentive of their gender socialization practices and increase their motivation to refrain from employing parental gender socialization strategies.

With regard to the neural processes, Mascaro et al.’s (2017) study provided the first evidence of associations between neural responses to stimuli of parents’ own children and differences in play styles with sons and daughters. However, this study examined gender differences in neural responses and play style by comparing fathers of sons with fathers of daughters. Therefore, the authors were unable to directly relate a difference in neural responses to gendered stimuli of sons versus daughters to a difference in gender socialization with sons versus daughters. In order to test such a direct relation, a within-family design is necessary including parents who have both a son and a daughter. Within-family designs are also essential to make sure that differences found in neural and observational responses to boys and girls are not caused by other factors than child gender (McHale et al., 2003; Endendijk et al., 2018).

Lastly, based on the available research, it seems likely that individual differences in the neural processing of stimuli that violate versus confirm gendered expectations are related to individual differences in gender socialization practices. It is therefore recommended that future studies examine whether individual differences in neural responsivity are related to parents’ gender socialization practices with their sons and daughters by combining neuroscientific measures with observational data.



Social and practical implications

The research findings that were highlighted in this paper have several social and practical implications. First, it stresses the need to examine why some parents are more or less likely to employ gender socialization practices than others. Moreover, several factors that are highlighted in this study might provide useful targets for parenting interventions or psycho-education aimed at increasing gender equality in future generations. Parents’ internal motivation to parent without gender stereotypes might be the most promising factor for intervention as internal motivation to behave non-prejudiced has been found to suppress both the activation of stereotypes as well as the influence of stereotypes on one’s behavior. Similarly, targeting essentialists beliefs about gender in interventions could decrease negative reactions toward (parents of) gender-nonconforming children (Skewes et al., 2018; Sullivan et al., 2018). More gender equal upbringing would decrease the limitations children experience with regard to toy preferences, activities, occupations, and friendship opportunities (Updegraff et al., 1996; Martin et al., 2017; Endendijk and Portengen, 2021).




Conclusion

To conclude, we have indicated several cognitive and neural factors and processes that could explain why parents differ in the extent to which they employ parental gender socialization. In addition, we provided several suggestions for future research methods that can be used to study these neurocognitive processes and factors. The field particularly needs more research that relates parental cognitive factors, such as internal motivation, conflict resolution, gender identity, and intergroup attitudes, and neural processes, such as behavioral control and reward processing, to different types of gender socialization. This overview of neurocognitive processes associated with parental (implicit) gender socialization, and the predictions that originate from this model, aim to spark and inspire future research in this domain.
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