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Abstract

This study distinguishes between direct and indirect ratings of Parental Differential Treatment and targets their unique contributions in predicting siblings’ socio-emotional adaptation. Questionnaire data were gathered in 435 families with (minimum) two non-twin siblings in middle childhood. Two siblings reported about PDT, parents reported about conduct problems and emotional symptoms in siblings. Because aspects of PDT tend to be intertwined in research, we delineated ‘parenting differences’ following siblings’ differing developmental needs from ‘favoritism’ or perceived parental partiality. We separately measured (a) parenting differences and (b) favoritism, both with (c) indirect and (d) direct measures. Indirect parenting differences were calculated by subtracting parenting scores towards each sibling and included positive parenting, negative behavioral control and psychological control. Direct parenting differences were gathered by asking the children to compare parental treatment and included support, strictness and responsibility/autonomy demands. Measures of favoritism explored if one of the siblings received ‘better treatment’ than the other. Multilevel analyses with child perceptions of PDT and child emotional and conduct problems were conducted (parenting differences and favoritism) in a multi-informant design. Reports of favoritism were less frequent than reports of parenting differences and direct scores yielded lower estimates of differentiation than indirect scores. Differences in responsibility/autonomy demands were quite unrelated to perceptions of favoritism. Especially paternal PDT was related to child problem behavior. Siblings who received more negative behavioral control and perceived more strictness displayed more conduct problems. Favoritism was related to higher levels of problem behavior, regardless of which sibling received favored treatment.
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Introduction
From a Developmental Systems Theory perspective (Lerner, Rothbaum, Boulos, & Castellino, 2002) child development is shaped by a dynamic multilevel system, in which biopsychosocial characteristics of the child interact with a variety of social contexts (e.g. the family, school, society). The family itself is also a hierarchically organized system, with parental, marital and sibling subsystems, and the functioning of one subsystem is related to the functioning of the other subsystems (Cox & Paley, 1997). Therefore it is important to consider not only the effects of parenting as a dyadic, transactional relationship between child and parenting, but also how parenting towards siblings in the family may determine child development. Parents treat their children differently to some extent and no two siblings experience the exact same parenting environment (Plomin & Daniels, 1987).  Also, parents build on the experiences they have with a first child when rearing a second or third child (Whiteman, McHale, & Crouter, 2003). 
From a Distributive Justice viewpoint, growing up in the same family allows siblings to compare parental treatment and form judgments about the division of parental attention (Feinberg, Neiderhiser, Simmens, Reiss, & Hetherington, 2000). Research on distributive justice (Deutsch, 1975) indicates that children can allocate (material) resources based on principles of equity, need or on equality. Applied on parental resources, a focus on equality would imply that children only look at their parents’ behavior, which can be equal or unequal towards the siblings. On the other hand, children who use principles of equity and benevolence, consider child, parent or context characteristics to which their parent’s behavior can be adjusted to. The majority of children judges the division of parental attention as fair or equitable, for example when parenting differences are in line with siblings’ differing needs. However, some children feel disadvantaged in parental attention or feel they receive preferential treatment form their parents (Kowal & Kramer, 1997). 

Parental Differential Treatment (PDT) concerns the differences in parenting experiences of siblings and how these are associated with their socio-emotional adaptation (Plomin & Daniels, 1987). Two aspects can be distinguished, i.e., parenting differences and favoritism (Shebloski, Conger, & Widaman, 2005). Parenting differences refer to differences in affection, support and control towards siblings, whereas favoritism broadly refers to the evaluation of these differences as preferential or one-sided in favor of one of the siblings (Volling, 1997). The occurrence of PDT highly varies across studies (e.g., Dunn, Stocker, & Plomin, 1990; Kowal & Kramer, 1997) as a result of conceptual and methodological differences (e.g., Coldwell, Pike, & Dunn, 2008). First, in research parenting differences and favoritism are often both treated as operationalizations of PDT. However, from both the Developmental Systems Theory and Distributive Justice perspective, parenting differences and favoritism can be linked differently to child outcome. As children differ in developmental characteristics and parents adapt to these characteristics, parenting differences can represent equitable treatment and can be beneficial for the individual needs of each sibling (Shanahan, McHale, Crouter, & Osgood, 2007; Volling, 1997). In addition, perceptions of favoritism can affect perceptions about parental love and consistency and self-worth, both for the child in the disfavored and the favored position (Rauer & Volling, 2007; Sheehan & Noller, 2002). As favoritism and parenting differences are not clearly distinguished in research, studies about the correlates of PDT show mixed results. 
Second, the use of different methods to estimate PDT has resulted in inconsistent prevalence numbers across studies. In a direct approach, informants are asked to indicate whether parental treatment is directed more towards the sibling, more towards themselves or equal (Daniels & Plomin, 1985). The most frequently used instrument to measure these perceptions is the Parental Treatment scale of the Sibling Inventory of Differential Experience (SIDE; Daniels & Plomin, 1985). In an indirect approach, difference scores are calculated by subtracting the level of parenting towards one child from the level of parenting towards its sibling (e.g., Deater-Deckard et al., 2001). Parents and children can be used as informants (Daniels, Dunn, Furstenberg, & Plomin, 1985). Whereas indirect difference scores describe PDT as a quite frequent phenomenon, with differentiation occurring in 65% of families (Dunn et al., 1990; Shebloski et al., 2005), direct reports only produce estimations of 35% (Daniels & Plomin, 1985). As noted by Coldwell et al. (2008), direct and indirect scores are rarely taken into account in the same study. Barrett Singer and Weinstein (2000) conceded to this issue and administered an indirect-comparison format of the SIDE (SIDE-R) additional to the direct format in the same informant, enabling a comparison of direct and indirect scores, and found that indirect reports resulted in higher estimations of PDT. To the best of our knowledge, no study has compared direct and indirect ratings of parenting differences.


PDT can be approached as an objective, real, or a subjective, in the mind of the observer, phenomenon. This study focuses on children’s perceptions of PDT - which can be based on small or large objective differences in the parenting environment - and links them to child problem behavior in middle childhood. Family interactions are most important in childhood, whereas peer interactions gain influence in adolescence (Crick & Dodge, 1994). Furthermore, social comparison plays an important role in this developmental period, making PDT more salient (McGuire, Dunn, & Plomin, 1995). 

In general, parenting differences have been described on two domains, differential affection and differential control, and reports of differences in control are more frequent (Daniels & Plomin, 1985; McGuire et al., 1995). Siblings in middle childhood and adolescence also testified of differential treatment in chore allocation (Tucker, McHale, & Crouter, 2003), in caretaking responsibilities towards each other - often an older child has to keep an eye on a younger, less mature sibling – and in the extent their parents trusted them to do things on their own (Jeannin, Hannes, & Van Leeuwen, 2012). McHale, Updegraff, Shanahan, Crouter, and Killoren (2005) found differences in household responsibilities between childhood siblings in Mexican-American families, for example tasks such as keeping track of the family’s monetary expenses. Thus, next to differential affection and control, within-family parenting differences are also described in responsibility and autonomy demands. 

To operationalize parenting differences in the current study, we use indicators of parenting behavior. Besides positive parenting, we measure differences in behavioral control and psychological control (Schaefer, 1965). Mild forms of behavioral control, such as monitoring or the parent’s awareness of the child’s activities, are associated with lower externalizing problems (Barber, Olsen, & Shagle, 1994). Harsh forms of behavioral control, such as physical punishment, are related to an increase in internalizing and externalizing problems (Van Leeuwen & Vermulst, 2004). When parents use psychological control, they manipulate the child’s inner psychological world. Psychological control is predictive of more internalizing symptoms (Barber, et al., 1994). We hypothesize that similar relations can be found when a child receives more psychological control than the sibling. 
Differences in the parenting environment can instigate perceptions of parental favoritism. In perceptions of favoritism, the social-affective evaluation of parenting differences as being one-sided and more advantageous to one of the siblings seems essential. However, operational definitions of this construct are not uniform. Favoritism is often defined as a function of children’s relative position on parenting differences. It is assumed that receiving more parental affection, less control and less household chores or responsibilities than the sibling is ‘favored’ by the child (Daniels & Plomin, 1985; Tucker et al., 2003), although findings alert towards a more nuanced view. For example, parental control communicates involvement (Deater-Deckard et al., 2001), so one cannot assume that receiving more control is strictly disfavored by children. 
Next to children’s relative position on parenting differences, researchers have broadened their scope towards legitimizations or fairness-perceptions of parenting differences. Research has shown that it is not the differences themselves, but children’s fairness-evaluations of these differences, that matter most in the relation with their socio-emotional development (Kowal, Krull, & Kramer, 2004; McHale, Updegraff, Jackson-Newsom, Tucker, & Crouter, 2000). However, unfair parenting differences are not interchangeable with favoritism, as some children with low self-esteem can consider disfavored treatment as fair (McHale et al., 2000). Also, on some domains within-family differences in parenting are quite common and ‘normal’ to a certain extent (Tucker et al., 2003), which blurs the boundaries between equal treatment and fair differential treatment. 

Other researchers use separate measures of favoritism and parenting differences (e.g., Coldwell et al., 2008; Shebloski et al., 2005) and define favoritism as one-sided treatment. However, in these studies, parenting differences are calculated based on parent-child relationship questionnaires (e.g., parental hostility towards children), which again blurs the lines with favoritism. Thus, not all within-family differences in parenting reflect parental favoritism and PDT research often acts as if both concepts correspond. In this study, we assess child perceptions of parenting differences separately from child perceptions of favoritism and investigate their inter-relation. 

To operationalize favoritism in our study, we asked the child whether the parent treats one of the siblings better than the other. Thus, we did not define the favored position as receiving less control or more affection than the sibling, nor as a manifestation of unfair treatment. This way, we wanted to avoid overlap between parenting differences, fairness, and perceptions of favoritism, as we believe those concepts are not interchangeable (Deater-Deckard et al., 2001, McHale et al., 2000).
Research provides evidence that PDT in middle childhood predicts child problem behavior (Buist, Dekovic, & Prinzie, 2013; McGuire et al., 1995; Richmond & Stocker, 2008), but results differ according to the (a) domains of PDT under investigation, (b) the specific outcome variables, and the (c) the informant on child outcome. Research shows that differential affection appears to be more closely linked to child subjective well-being and relational outcomes than other forms of PDT (McHale et al., 2000), whereas differential control predicts externalizing problem behavior (McGuire et al., 1995). Dunn and colleagues (1990) found differences in mothers’ behavior based on observations to be unrelated to child internalizing and externalizing problems, whereas mothers’ reports of favoritism did predict child internalizing problems. Research of McHale and colleagues (2000) showed that children who received less time-involvement from their parents, measured with parental diary reports, displayed lower self-esteem. McGuire and colleagues (1995) indicated that maternal differential discipline is predictive of older siblings’ externalizing problems across time. Children who were disciplined more frequently showed more problem behavior. However, results differed depending on the informant reporting on problem behavior. Mothers’ reports of differential frequency of discipline at time 1 were only related to teachers’ reports of externalizing problems at time 2, not to mothers’ reports, demonstrating the importance of a multi-informant design. 

Coldwell et al. (2008) compared the relations between children’s direct and indirect difference scores and child problem behavior, and concluded that indirect difference scores were stronger predictors of child adaptation. Barrett Singer and Weinstein (2000) found that the indirect-comparison format of the SIDE explained additional variance in self-perceptions. Shebloski et al. (2005) investigated reciprocal links between parental indirect difference scores and child perceptions of partiality. Their results showed that earlier-borns were more sensitive to interpret PDT as favoritism and that later-borns perceptions of favoritism were predicted by their self-worth. 
In our conceptualization of PDT, we distinguish parenting differences from favoritism, and target their separate correlates. The present study investigates the links between children’s direct and indirect perceptions of parenting differences and favoritism on the one hand, and siblings’ problem behavior on the other. We assume that perceptions of favoritism are less common than perceptions of parenting differences (Barret Singer & Weinstein, 2000; Quittner & Opipari, 1994), but that they are more important predictors of sibling outcome than parenting differences per se (Kowal et al., 2004; McHale et al., 2000), regardless of which sibling is favored (Rauer & Volling, 2007). We also address the relation between indirect and direct perceptions. Indirect parenting differences are calculated based on validated measures of parenting behavior (Kuppens, Grietens, Onghena, & Michiels, 2009; Van Leeuwen & Vermulst, 2004). Direct ratings target the several domains of PDT, and are based on a qualitative study on children’s perceptions of PDT (Jeannin et al., 2012). Furthermore, we hypothesize that differences in control are more predictive of externalizing problems (McGuire et al., 1995). As we deal with a within-family design, we use multilevel models, that partition variance within families and between families (Goldstein, 1995). To make full use of our multi-informant design, child perceptions of PDT are linked to parent reports of child socio-emotional characteristics, and we link PDT in one parent to the other parent’s reports of child outcome.

Method

Participants

Data were collected in 467 families with (minimum) two siblings between the ages of 8 and 13 years, between February and May 2010. Thirty-two pairs were twins and were not included in this study, resulting in a sample of 435 families. Earlier-born siblings were 11.42 years old on average (SD = 0.73), later-borns were 9.39 years old (SD = 0.74). Half of the sample (50.1%) had additional siblings. Earlier-born siblings were firstborn in 79.3% of families, later-born siblings were last-born in 66.2% of families. The average age-spacing between the participating siblings was 1.99 years (SD = 0.61). Gender-constellation was mixed in 53.6% of the sample (30.3% boy-girl pairs, 23.2% girl-boy pairs), 23.4% were brothers and 23.0% were sisters. Biological relatedness, age-disparity, and sibling gender composition were included as control variables. Most families (88.0%) were nuclear, in which the biological parents of both siblings were cohabitating. Blended families (5.7%) consisted of 5 families in which the participating siblings were the biological children of both parents, but one of the parents additionally had children from a previous relationship, and 20 families in which the participating siblings did not share biological relatedness to (one of ) the parents. There were 22 single parent families (5.1%) and 5 families (1.1%) that provided foster care or raised an adopted child. 

The socio-economic status of the families, based on caregivers’ educational and occupational level, was mostly Middle (45.7%) and Upper-middle class (47.4%) (Hollingshead Index; Mueller & Parcel, 1981). No more than 6.0% were Lower-middle class. Upper class as well as Low class each consisted of only two families (0.5% and 0.5%). All families resided in Belgium (99.1%) and the Netherlands (0.9%). In 22 families (6.0%), at least one of the parents was born in a country other than Belgium or the Netherlands. All participants spoke Dutch. 

Measures

Child reports. Family-level parenting behavior. Children completed the Parental Behavior Scale (PBS, Van Leeuwen & Vermulst, 2004), a measure of parenting practices, validated in research on the association between parenting and child problem behavior (e.g. Manrique Millones, Ghesquière, & Van Leeuwen, 2013) and previously used in the calculation of parenting differences (Roskam & Meunier, 2009). They rated the frequency of observable behaviors they received from each parent on a 5-point Likert scale ranging from ‘never’ to ‘always’. The items were assigned to two dimensions, i.e., Positive parenting reflecting involvement (eight items, e.g., ‘When I want to tell my mom/dad something, she/he makes time to listen’) and rule-setting (five items, e.g., ‘My mom/dad teaches me to be polite at school’) and Negative behavioral control including disciplining (four items, e.g., ‘When I misbehave, my mom/dad gives a punishment such as withdrawing a privilege’) and corporal punishment of the child (five items, e.g., ‘When I misbehave, my mom/dad jolts me’). Cronbach’s alphas ranged from .83 - .90 for positive parenting and from .81 - .88 for negative behavioral control (See Table 1 for correlations and alphas of all measures). 
Twelve items were added to measure Psychological control (Barber et al., 1994). This variable refers to control that constrains, invalidates and manipulates children’s psychological and emotional experience and expression (e.g., ‘When I disappoint my mom/dad, she/he doesn’t want to look at me anymore’). The validity of Dutch translations of items that measure psychological control in middle childhood was supported in the study of Kuppens et al. (2009). Cronbach’s alphas ranged from .74 to .82. 
Family-level parenting was operationalized as the mean score on positive parenting, negative behavioral control and psychological control for both siblings. 
Indirect sibling differences in parenting behavior. The family-level mean was subtracted from the child’s individual score on the parenting dimensions ‘Positive parenting’, ‘Negative behavioral control’ and ‘Psychological control’. Thus, a positive indirect difference score indicated that the child received more of the parenting dimension than the sibling,  a negative  indirect difference score indicated that the child received less of the parenting dimension than the sibling.

 Absolute scores. The absolute value of the signed mean scores represent the amount of differentiation in positive parenting, negative behavioral control, and psychological control. 

Direct sibling differences in parenting behavior. Children answered questions about Differential Support (twelve items), Differential Strictness (four items) and Differential Responsibility/Autonomy Demands (four items) on a 5-point relative scale, indicating whether parental treatment was directed (-2) towards the sibling much more, (-1) towards the sibling a bit more, (0) same towards the sibling and them, (1) towards me a bit more (2) towards me much more. Our direct items are listed in Appendix A. Alphas ranged from .60 - .68 for support, .66 - .69 for strictness, and .56 - .70 for responsibility. Cut-off for acceptable reliability is usually set at .70 , but can be lower for psychological constructs (Kline, 1999). In addition, alpha is a lower bound of reliability and tends to provide an underestimate (Sijtsma, 2009). Appendix B provides Guttman’s (’s for the direct scales, as a set of alternative lower bound reliability estimates. According to Guttman, the largest of these values is the best lower bound (Callender & Osburn, 1979). To compare, alphas for the SIDE affection and control scales were .79 (affection) and .84 (control) in Kowal and Kramer’s (1997) study of siblings between 11 and 13 years. Test-retest reliability of the SIDE ranged between .77 and .85 (Daniels & Plomin, 1985). 
The direct scores were the result of a qualitative study that captured perceptions of PDT (Jeannin et al., 2012). The sample consisted of children in middle and late childhood who had at least one sibling. Questions were centered around vignettes in which parents in a hypothetical family manifested PDT. The children discussed these vignettes and provided more examples. Based on these results, a set of 38 questions targeting differential support, strictness, and responsibility was presented to 34 children from 3rd to 6th grade. Children discussed the response format and item formulation. Items were chosen or reformulated in accordance with children’s suggestions. 

Next, 28 items were filled in by siblings in 467 families (the original sample). Principal Axis Factoring of the 28 items led to the exclusion of 8 items that showed little variance and a low item-total correlation. Twenty items were maintained that spanned the three intended factors (Support, Strictness and Responsibility). Items were assigned to scales on theoretical grounds. Factor extraction based on the scree plot supported homogeneity. 

Absolute scores. The 5-point scores were transformed into three groups embodying the amount of differentiation per item (0 = equal treatment, -1 or 1 = a bit of differential treatment, -2 or 2 = a lot of differential treatment). The mean score represented the amount of differential support, strictness and responsibility. Cronbach’s alphas ranged from .73-.79 for support, .69-.72 for strictness, and .62-.71 for responsibility. 
Favoritism. Indirect difference scores. Children responded to two items regarding rivalry for parental attention (‘How often do you feel your mother/father treats target sibling better than you?’ and ‘How often do you feel your mother/father treats you better than target sibling’) on a 5-point Likert scale ranging from (1) never) to (5) always. The child’s score on the first item was subtracted from the score on the second, i.e., higher indirect scores were correspondent with being favored, and lower scores with being disfavored. The lowest possible value of the indirect difference score was -4, the highest possible value was 4. 
Direct difference scores. One item targeted perception of favoritism (‘Mom/dad treats one of us better’). Children responded on a 5-point relative scale, ranging from (-2) much more towards the sibling, to (2) much more towards them. 
Absolute scores. The absolute value of the signed score represents the amount of differentiation in favoritism. 

Parent reports. Child problem behavior. Mothers and fathers rated the ‘Conduct problems’ and ‘Emotional symptoms’  scales of the Strengths and Difficulties Questionnaire (SDQ, Goodman, 1997), which is a brief behavioral screening questionnaire for 3 to 16 year olds. ‘Conduct problems’ (e.g., ‘Often fights with other children or bullies them’) and ‘emotional symptoms’ (e.g., ‘Often unhappy, down-hearted or tearful’) each consisted of five items, rated on a 3-point Likert scale (0 = not at all, 1 = sometimes, 2 = often), for earlier- borns and later-borns separately. Mean scores on the 5 items were calculated and represented the child’s problem score. Cronbach’s alphas ranged from .50 - .70 for reports about conduct problems and from .69 - .74 for emotional problems. These values are in line with previous research (Stone, Otten, Engels, Vermulst, & Janssens, 2010).
Procedure

Families in the general population with (minimum) two children in middle to late childhood were targeted. One part of the sample (36.6%) consisted of 159 families with (minimum) two siblings and were contacted through Flemish elementary schools (further referred to as ‘school sample’). More than half of the contacted schools agreed to participate and the response-rate of the families that fitted the criteria was 17.5%. Both caregiving parents and two siblings were questioned. When more than two siblings qualified, the oldest siblings were chosen. The minimum age was set at 8, because children needed to be able to read and comprehend the questionnaires. 

This sample was completed by the addition of 276 families (63.4%), gathered through students in Educational Sciences within the scope of a bachelor course, who each consulted one family within their acquaintances (further referred to as ‘convenience sample’). Both samples were similar in the abovementioned characteristics, except for the age of the later-born siblings, SES and culture. In the convenience sample, later-borns were slightly younger (M(SD) = 9.33(0.75) versus M(SD) = 9.50(0.72); t(433) = 2.26, p < .05), SES was higher (50.4% Upper-Middle class compared to 42.1%; U = 19610.50, z = -2.07)  and fewer parents belonged to cultural minority groups (3.3% versus 8.1%; U = 19870.00, z = -3.27, p < .01). Concerning PDT and child problem behavior, differential negative control differed in both samples (t (1156.995) = 2.13, p < .01) and the convenience sample displayed lower emotional problems  (t(1186.05) = -3.18, p < .01) and conduct problems (t(1124.63) = -2.99, p < .01). Sample (school sample(1)/convenience sample(0)) was included as a covariate in the analyses.
Data were collected via home visits by trained bachelor and master students in Educational Sciences. Research assistants received written and oral instructions to increase standardization in procedures. Instructions included reformulations of concepts to ensure a similar understanding of the items without directing children’s answers. Parents filled in questionnaires independently with instructions not to consult each other. Children were assisted by the research assistants during completion to facilitate comprehension of the response format and to correct possible misconceptions. Parents provided information about family structure and socio-economic characteristics. The data presented in the current manuscript are part of a larger data-set addressing PDT and its correlates, and home visits lasted approximately two hours. No financial compensation was provided, but children received a small incentive. Written informed consent was given by all participants. The procedure was approved by the Ethical Committee of the KU Leuven (University of  Leuven).

Results

Analyses Overview


Table 2 shows descriptive statistics of children’s direct and indirect relative difference scores. First, we assessed the amount of differentiation according to the different measurement strategies and calculated the critical value (Hays, 1994, p.272) at which differentiation was significant in our sample (x = t*s/√n, tα=.01 = 2.58), as an indication of the prevalence of PDT.

Second, we calculated partial correlations between indirect scores and direct scores, as the indirect score also reflects the amount of parenting each child receives separately. When correlations between indirect scores and earlier-born direct perceptions of PDT were addressed, we controlled for absolute parenting towards the earlier-born. Likewise, associations with later-borns’ direct perceptions were controlled for parenting towards the later-born. 


Next, we investigated how PDT was linked to child problem behavior. Multilevel modeling (Goldstein, 1995) was used as an analytic technique. Lower level units (level 1: child-level or within-family variation) are nested within higher-level units (level 2: family-level, or between-family variation). By estimating the variation in treatment at each of these levels, insight is given in the size and importance of PDT in predicting child problem behavior. Predictors and outcomes were standardized. In our base model we controlled for biological relatedness (biological, non-biological) between the parent and the child, child age, child gender (girl, boy) and sample (school sample, acquaintance sample). We hierarchically structured the input of our variables. In block 1,we investigated the contribution of  favoritism and included a linear and a quadratic component (Rauer & Volling, 2007).  In block 2, we added parenting differences, and in block 3 family-level parenting. This way, we could investigate whether variance explained by favoritism could be accounted for by parenting differences or family-level parenting. We conducted separate analyses for direct and indirect ratings of PDT, for maternal and paternal treatment, and for conduct problems and emotional symptoms. 

To reduce shared-method variance, child reports of one parent’s parenting were linked to the other parent’s report of the child’s problem behavior. According to Cohen’s (1988) criteria of effect-size, mother and father reports of child problem behavior were moderately to highly correlated (r = .56 - .63 for emotional symptoms, r = .50 - .51 for conduct problems).


We also inspected Pearson correlations between siblings regarding PDT. Small to moderate negative correlations existed regarding parenting differences, indicating that siblings tended to agree on the direction of differentiation. Correlations on differential support ranged from .20 ≤ |r| ≤ .26, on strictness  .22 ≤ |r| ≤ .28, and on responsibility .32 ≤ |r| ≤ .37, all correlations significant at p < .001. Direct perceptions of maternal favoritism showed a small correlation between earlier-born and later-born siblings (|r|  = .12, p < .05), Direct perceptions of paternal favoritism and indirect perceptions of favoritism were unrelated between siblings ((|r| ≤ .05, ns).   
The Relation Between Indirect and Direct Differences


Indirect scores indicated that differentiation in parenting (absolute scores) was significant (p < .01) in 90.5% – 95.1% of families, direct scores were significant in 38.2% (strictness) - 88.3% (responsibility). Reports of favoritism were lower than reports of parenting differences, with indirect scores reaching significance in 55.9% – 60.4% and direct reports of favoritism ranging between 8.6% and 13.7%. 


 Partial correlations between indirect and direct scores are presented in Table 3. More indirect positive parenting from mother was linked with more support (r = .11, p < .05) in earlier-borns. In later-borns, no significant relations appeared. Indirect negative behavioral control showed a negative  association with direct support ( .10 ≤│r│≤ .13, p < .05) and  a positive relation with paternal strictness (r = .12, p < .05) in earlier-borns. Therefore, earlier-borns and later-borns who received more behavioral control from their parents, also perceived less support and more strictness. In later-borns, behavioral control was related to strictness of both parents (rmother = .23, p < .001; rfather = .20, p < .001). Later-borns who received more behavioral control from their parents, perceived more strictness. Indirect negative behavioral control was also negatively related to direct perceptions of favoritism in earlier-borns (10 ≤│r│≤ .13, p < .05). Earlier-borns who received more control compared to their sibling perceived themselves as less favored. Indirect psychological control was related to earlier-born paternal support ( r = -.10, p < .05) and strictness (r = .12, p < .05), and to later-born maternal strictness (r = .13, p < .01). More differential psychological control was related to lower support and more strictness. 

Indirect favoritism was related to maternal and paternal support (.13 ≤ r ≤ .25, p < .05) and strictness in earlier-borns and later-borns (.18 ≤ |r| ≤ .36, p < .001). Feeling favored was related to higher support and lower strictness. Indirect and direct perceptions of favoritism were also related to each other (.13 ≤ r ≤ .35, p < .01). Finally, indirect perceptions of favoritism were unrelated to direct perceptions of parental responsibility.
PDT and Problem Behavior


We first calculated the intraclass correlations (ICC) of the independent variables. The ICC indicates to what extent within-family measures are related to each other. Variation in problem behavior stemming from variation between families is divided by the total variation (between-family variation + within-family variation). The (ICC) of emotional symptoms was .13 for mother reports and .15 for father reports. For conduct problems, the ICC of mother reports was .15, for father reports this was .27. Thus, measures of siblings’ problem behavior showed small relations with each other and the variability in problem behavior is mostly found within families, not between families. 

Preliminary analyses showed effects of siblings’ structural characteristics (e.g. child gender) and sample characteristics, (see Table 4). Gender (p < .001) predicted within-family differences in conduct problems. Boys displayed more conduct problems than girls. Furthermore, father reports of emotional symptoms (p < .01) and conduct problems (p < .05) were higher in the school sample. 
Emotional symptoms. Table 5 shows the multilevel models with PDT and siblings’ emotional symptoms. Maternal treatment - Indirect scores. In block 1, we included child perceptions of favoritism. Neither the linear nor the curvilinear term were significant. Block 2 consisted of parenting differences, i.e. the sibling’s deviation from family-level parenting. Neither differential positive parenting, negative control, nor psychological control predicted emotional symptoms. Finally, we included  family-level parenting, or the mean parenting score on positive parenting, negative behavioral control and psychological control for both siblings. This did not increase the model fit.  Maternal treatment – Direct scores. In block 1, we included direct perceptions of favoritism. In block 2, we added direct perceptions of parenting differences (support, strictness, responsibility), and block 3 consisted of family-level parenting. Block 1 improved the model fit, but neither the linear nor the quadratic favoritism term was significant. block 2 and block 3 did not improve the model fit. Paternal treatment – Indirect scores. Block 1, block 2 and block 3 improved the model fit, but only family-level psychological control (block 3) predicted emotional symptoms.  Higher levels of psychological control were associated with higher levels of emotional symptoms (p < .01).  Paternal treatment – Direct scores. Block 1 improved the model fit, but neither the linear nor the quadratic favoritism term was significant. Block 2 did not improve the model fit. Addition of  family-level parenting (block 3) improved the model fit.  Family-level psychological control predicted emotional symptoms. Emotional symptoms were higher when family-level  psychological control was higher (p < .01).  Also, direct perceptions of paternal differential strictness became significant after inclusion of block 3. Children who perceived that strictness was lower towards them than towards their sibling, exhibited more emotional symptoms (p < .05).
Conduct problems. Table 6 shows the multilevel models with PDT and siblings’ conduct  problems. Maternal treatment - Indirect scores. Block 1 improved the model fit, but  neither the linear nor the quadratic favoritism term was significant. Block 2 did not change the model fit, but differential behavioral control (p < .05)  became significant after inclusion of block 3 (family-level parenting). Children who received more  behavioral control than their sibling manifested more conduct problems Also, conduct problems were more pronounced as family-level behavioral control (p < .01) was higher. Maternal treatment – Direct scores. Block 1 and block 3 improved the model fit, but only family-level negative behavioral control (block 3) was associated with conduct problems. Higher levels of negative behavioral control were accompanied by higher levels of conduct problems (p < .01).  Paternal treatment – Indirect scores. Block 1, block 2 and block 3 improved the model fit. Paternal favoritism displayed a non-significant linear term and a significant positive quadratic term, representing a curvilinear U-shaped relation with conduct problems (Aiken & West, 1991, pp. 66). Thus,  indirect perceptions of paternal  favoritism were accompanied by higher levels of conduct problems, regardless of the recipient of favored treatment. Differential parenting increased the model fit, but no separate  parenting scales were significant. Next to favoritism, higher family-level psychological control predicted higher levels of conduct problems. The curvilinear relation between conduct problems and favoritism was somewhat less significant after inclusion of parenting differences and family-level parenting.  Paternal treatment – Direct scores. Block 1, block 2 and block 3 improved the model fit. Paternal favoritism showed a significant negative linear term and a non-significant quadratic term in block 1, indicating that perceptions of parental favoritism were accompanied by higher conduct problems for the disfavored child. The relation between favoritism and conduct problems became nonsignificant after inclusion of differential parenting (block 2). In block 2, higher strictness predicted higher levels of conduct problems. In Block 3, a positive relation between paternal family-level psychological control and conduct problems was visible. Higher levels of psychological control were related to higher maternal reports of child conduct problems. 


In sum, emotional symptoms showed relations with family-level psychological control and perceptions of differential strictness, both concerning fathers’ treatment. Higher levels of paternal psychological control and lower paternal strictness were linked with higher maternal reports of child emotional symptoms. Conduct problems were linked with maternal family-level behavioral control and with paternal favoritism, differential strictness, and family-level psychological control. Higher levels of control and strictness were linked with higher levels of conduct problems. Perceptions of paternal favoritism were related to higher conduct problems, both for the child who felt disfavored as for the child who felt favored.   

Discussion

This study aimed to delineate favoritism and parenting differences as different but related constructs. We used a multi-method approach of both concepts, this way clarifying measurement ambiguity in PDT research. In line with Distributive Justice Theory (Deutsch, 1975), parenting differences in the rearing of siblings can be interpreted as parental favoritism by children, but there is not a one-on-one relation. In general, we found support for the claim that favoritism and parenting differences should be distinguished from each other, but that their measures have overlapping properties.

In line with our predictions, favoritism was a less widespread phenomenon than within-family differences in parenting. Perceptions of favoritism were less prevalent than parenting differences when we controlled for the method (direct/indirect), and direct ratings resulted in lower estimates of favoritism and parenting differences than indirect scores. Higher occurrence of parenting differences compared to favoritism was already noted in previous research (Coldwell et al., 2008), but these findings could also be explained by methodological differences in the calculation of the scores. Parenting differences were indirect difference scores, based on two separate informants’ ratings, whereas favoritism scores were based on one informant’s direct rating. Furthermore, Barrett Singer and Weinstein (2000) showed that indirect ratings, even when based on one informant, result in higher estimates of differentiation than direct ratings. Equal treatment is a strong value in Western society (Parsons, 1974), which might reduce willingness to report PDT. Our study included direct and indirect ratings of parenting differences, as well as direct and indirect favoritism scores, and these scores confirmed that perceptions of parenting differences were more common than favoritism, regardless of the method that was used. 
Consistent with literature on PDT (e.g., Daniels & Plomin, 1985), perceptions of favoritism were related to perceiving more support and lower strictness compared to the sibling. Differences in responsibility/autonomy demands were unrelated to perceptions of favoritism. Also, favoritism was not related to indirect differences in positive parenting and psychological control. This supports that not all parenting differences are relevant in perceptions of favoritism. In this regard, absolute levels of positive parenting and psychological control showed stronger relations with perceptions of favoritism than differential parenting on these domains. Higher levels of positive parenting and lower levels of psychological control were linked with feeling favored rather than disfavored, especially in earlier-borns. Tolerance for differentiation can depend on the individual level of parenting each child receives, and differentiation is more relevant when parenting quality is low (Feinberg & Hetherington, 2001).
 
Earlier-borns’ and later-borns’ perceptions of parenting differences were modestly related, indicating agreement on the direction of parenting differences. However, their perceptions of favoritism were mostly independent of each other. Thus, children can agree on parents’ distribution of attention, but still have unique views on whether or not parents favor one of the siblings, or who receives favored treatment. This is consistent with results of Kowal, Krull, and Kramer (2006) who found higher agreement regarding the amount and direction of differential affection and control between siblings, than regarding fairness. Also, research in adults showed that both siblings in the same family can view themselves as somewhat favored in their parents’ affection (Boll, Ferring, and Filipp, 2003; Suitor, Sechrist, Plikuhn, Pardo, & Pillemer, 2008).
We also explored differential relations between parenting differences and favoritism on the one hand, and child problem behavior on the other. Our findings support the assertion of the Developmental Systems Theory (Lerner et al., 2002) that children can be considered as active agents in their own development. Their behavior is not only shaped by their social environment, i.e. parenting towards themselves and parenting towards their siblings, but also by their own interpretation of the environment (i.e., a child factor). However, few relations with child emotional and conduct problems were found, and when significant, these relations were small. In these analyses, two aspects drew our attention, i.e. (1) the role of differential control and parental favoritism in predicting conduct problems and (2) the finding that relations were only retrieved in fathers. 

Differential control and strictness were related to higher levels of conduct problems. These relations can reflect a parental response on child developmental needs, in which parents direct more control towards the child that displays more difficult behavior (Shanahan et al., 2007; Volling, 1997). However, in line with Developmental Systems Theory (Lerner et al., 2002), increased parental control compared to the sibling can also be interpreted as parental negativity and disfavoritism, which can in turn elevate levels of oppositional and aggressive behavior in children. Richmond and Stocker (2008) and McGuire and colleagues (1995) found support for a developmental path from parental control to conduct problems, on top of child effects on parenting. 

Favoritism showed a U-shaped relation with conduct problems, i.e., levels of conduct problems were higher when one of the siblings was perceived to be more favored than the other. In the introduction, we motivated that favoritism can be a negative phenomenon, both for the ‘favored’ as for the ‘disfavored’ child. Also, children who feel favored can devaluate their sibling (Boll, et al., 2003) and exhibit more hostile behavior towards them. On the other hand, children with conduct problems might be more prone to form negative attributions (e.g. hostile or negative intent) about their parents’ treatment.  Biases in attributions of children with aggressive behavior have been stated in previous research (Crick & Dodge, 1994). Traditionally, the prevailing view has been that being favored has positive correlates and being disfavored has negative, and that what is beneficial for one child is not necessarily beneficial for the other child (Shebloski et al., 2005). Our results regarding favoritism caution for a too optimistic view regarding a ‘better’ position in the family. After a certain threshold, favoritism can be negative for both siblings in the dyad. When we approach parenting from a Developmental Systems view, in which family subsystems affect each other, how can parenting that is negative for one child be positive for another? Perhaps a more interesting approach for researchers is not to identify the favored or disfavored child, but to identify correlates of the threshold when favoritism becomes more maladaptive. This threshold can be influenced by several child and family factors. 
Interestingly, we mainly found relations between paternal PDT and child outcome. Parental involvement in child-rearing differs between mothers and fathers (McKinney & Renk, 2008). Women usually spend more time with the children (Lewis & Lamb, 2003). Thus, children can be more sensitive to differences in fathers’ treatment. Furthermore, some studies are supportive of a stronger link between father-child relationships and sibling relationships compared to mother-child relationships (Shanahan, McHale, Crouter, & Osgood, 2008). 2008). This can be due to the content of these relationships, as both are more oriented on leisure and play (Updegraff, Thayer, Whiteman, Denning, & McHale, 2005). McHale and colleagues (2000) showed that sibling relationships in middle childhood were especially vulnerable for paternal differential affection. Brody, Stoneman and McCoy (1992) found stronger links between paternal PDT and negativity between siblings (age range: 4 – 11 years), despite a similar amount of differentiation in fathers and mothers. 
This study shows several strengths. We added to the clarification of an important research ambiguity in PDT research, by delineating multiple operational definitions of PDT.  We conducted multilevel analyses to appropriately model within- and between-family variation in our measures, and used a multi-informant design. We included multiple indicators of child outcome, and we investigated relations in fathers and mothers, using a large-scale sample with a variety in sibling gender-constellation. Nonetheless, the amount of relations between PDT and child outcome was limited, and some association between perceptions of parenting and child problem behavior can still be explained by genetic factors, because of gene-environment correlation (Scarr & McCartney, 1983). Also, our sample reflects relatively well-functioning families from a European, Western background with few socio-economic stressors, which can moderate PDT (Jenkins, Rasbash, & O’Connor, 2003). The limited cross-cultural research shows that the effects of PDT diverge across cultures (e.g., Barrett Singer & Weinstein, 2000). This limits the generalization of our results.
Some further issues need to be taken into account. Our direct measures of parenting differences had reliability values mostly between .60 and .70, which is acceptable but shows room for improvement. We chose to group the items on theoretical grounds. Principal component analyses might reveal different factors loadings in earlier-borns and later-borns, or regarding mothers and fathers. Different grouping of the items can result in increased reliability. This also implies that the true relationship between direct scores and outcome can be attenuated. Corrected correlations are calculated by dividing the observed correlation by the square root of the two reliabilities. With a reliability of .70, validity can be as high as .84 (or the square root of .70) (Schmitt, 1996). In support of the validity of our direct scores, indirect differential positive parenting was related to direct support, indirect differential negative behavioral control and psychological control were related to strictness, and indirect favoritism was related to direct favoritism. However, these associations were small, especially in later-borns. This might raise questions about the validity of our direct measures in middle childhood. In the research of Barret Singer and Weinstein, correlations between direct and indirect SIDE-scores in late adolescents were moderate to high. However, we only used one item to measure relative favoritism, whereas the SIDE-scales consist of four to five items per scale. The items of direct and indirect measures of parenting differences were not identical to each other, they only showed conceptual similarities. Also, the relations with child outcome were consistent with literature. Rather than eliminate the validity, we might consider that perceptions of PDT and the relations with child outcome are multi-faceted. 
We tested for curvilinearity in perceptions of favoritism, but only included linear coefficients of parenting differences. Meunier, Bisceglia, and Jenkins (2012) found support for curvilinearity also in parenting differences. An apparently linear relationship between parenting differences and child outcome can decline when differentiation becomes larger, as in concave upwards or concave downwards curvilinear relationships. Future research could take this into account. 

Bidirectional explanations are possible for the relation between PDT and child problem behavior (Lerner et al., 2002). A child can show oppositional behavior when he/she feels the parents are more lenient towards the sibling and interpret this difference as parental favoritism, but it can also be more difficult for parents to develop a warm relationship with a child that is non-compliant. Structural equations modelling and longitudinal research could shed light on the directionality of the relations we retrieved. Also, we invested quite some effort into delineating parenting differences from favoritism, but it would be interesting to see how fairness perceptions relate to both concepts. 
ICC’s were small, indicating that we have to look for predictors of within-family variation in problem behavior. For example, sibling de-identification theory (Adler, 1956; Feinberg & Hetherington, 2000) suggests that siblings try to diverge from each other in socio-emotional characteristics. Also, parents tend to contrast characteristics of their children against each other (i.e. rater contrast effects), exaggerating existing behavioral differences (Spinath & Angleitner, 1998). 

Finally, future studies could test the relations between our different measures of PDT and family relationship measures. Parent-child and sibling relationship quality have been linked to PDT (e.g. Rauer & Volling, 2007; Kowal & Kramer, 1997), and might be a more proximal variable than measures of child functioning, as favoritism deals with affective preference for one of the siblings. Also, the combined effect of maternal and paternal PDT (e.g. Meunier et al., 2012), and the combination of parenting dimensions, i.e. parenting styles, (Baumrind, 1966) can have stronger implications for child outcome. 
To conclude, rearing siblings challenges parents in creating equal opportunities for children differing in characteristics. Parents have to find a balance between adapting their strategies towards the individual needs of each child, and children’s capacities to understand these differences without interpreting them as reflections of parental favoritism. In this regard, it is important to distinguish between attributing more responsibilities and autonomy towards the more cognitively developed sibling, versus differentiating in punishment and negative control.This study advises parents to be careful about directing too much punishing strategies or strictness towards one of the children, as this might result in a negative interaction pattern. Also, they should be aware that feeling favored is not a protective factor against child malfunctioning. Parents can try to diminish these perceptions by referring to siblings’ differing developmental needs (Kowal & Kramer, 1997), and invest in a positive relationship with each sibling. 

References

Adler, A. (1956). In H. L. Ansbacher, & R. R. Ansbacher. The individual psychology of Alfred Adler: A systematic presentation in selection from his writings. New York: Basic Books. 

Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and interpreting interactions. Newbury Park, CA: Sage. 
Baumrind, D. (1966). Effects of authoritative parental control on child behavior. Child Development, 37, 887-907. 

Barber, B. K., Olsen, J. E., & Shagle, S. C. (1994). Associations between parental psychological and behavioral control and youth internalized and externalized behaviors. Child Development, 65, 1120-1136.

Barrett Singer, A. T., & Weinstein, R. S. (2000). Differential parental treatment predicts achievement and self-perceptions in two cultural contexts. Journal of Family Psychology, 14, 491-509.

Boll, T., Ferring, D., & Filipp, S. H. (2003). Perceived parental differential treatment in middle adulthood: Curvilinear relations with individuals' experienced relationship quality to sibling and parents. Journal of Family Psychology, 17, 472-487.

Brody, G. H., Stoneman, Z., & McCoy, J. K. (1992). Associations of maternal and paternal direct and differential behavior with sibling relationships - Contemporaneous and longitudinal analyses. Child Development, 63, 82-92.

Buist, K. L., Dekovic, M., & Prinzie, P. (2013). Sibling relationship quality and psychopathology of children and adolescents: A meta-analysis. Clinical Psychology Review, 33, 97-106. 

Callender, J. C., & Osburn, H. G. (1979). An empirical comparison of coefficient alpha, guttman’s lambda-2, and Msplit maximized split half reliability estimates. Journal of Educational Measurement, 16, 89-99. 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). New Jersey: Lawrence Erlbaum.

Coldwell, J., Pike, A., & Dunn, J. (2008). Maternal differential treatment and child adjustment: A multi-informant approach. Social development, 17, 596-612

Cox, M. J., & Paley, B. (1997). Families as systems. Annual Review of Psychology, 48, 243-267.
Crick, N. R., & Dodge, K. A. (1994). A review and reformulation of social information-processing mechanisms in children’s social-adjustment. Psychological Bulletin, 115, 74-101.

Daniels, D., Dunn, J., Furstenberg, F. F., & Plomin, R. (1985). Environmental differences within the family and  adjustment differences within pairs of adolescent siblings. Child Development, 56, 764-774.
Daniels, D., & Plomin, R. (1985). Differential experience of siblings in the same family. Developmental Psychology, 21, 747-760.

Deater-Deckard, K., Pike, A., Petrill, S. A., Cutting, A. L., Hughes, C., & O'Connor, T. G. (2001). Nonshared environmental processes in social-emotional development: an observational study of identical twin differences in the preschool period.  Developmental Science, 4, F1-F6.

Deutsch, M. (1975). Equity, equality, and need(What determines which value will be used as basis of distributive justice. Journal of Social Issues, 31, 137-149.

Dunn, J., Stocker, C., & Plomin, R. (1990). Nonshared experiences within the family: correlates of behavioral problems in middle childhood. Development and Psychopathology, 2, 113-126.

Feinberg, M. E., & Hetherington, E. M. (2000). Sibling differentiation in adolescence: Implications for behavioral genetic theory. Child Development, 71, 1512-1524.

Feinberg, M. E., & Hetherington, E. M. (2001). Differential parenting as a within-family variable. Journal of Family Psychology, 15, 22-37.

Feinberg, M. E., Neiderhiser, J. M., Simmens, S., Reiss, D., & Hetherington, E. M. (2000). Sibling comparison of differential parental treatment in adolescence: Gender, self-esteem, and emotionality as mediators of the parenting-adjustment association. Child Development, 71, 1611-1628.
Goldstein, H. (1995). Multilevel Statistical Models. London: Edward Arnold.
Goodman, R. (1997). The Strengths and Difficulties Questionnaire: A research note. Journal of Child Psychology and Psychiatry, 38, 581-586.

Hays, W. L. (1994). Satistics (5th edition). Fort Worth: Harcourt Brace college publishers.

Jeannin, R., Hannes, K., & Van Leeuwen, K. (2012). Unravelling children’s perceptions of Parental Differential Treatment. Psychology Research, 2, 99-117.

Jenkins, J. M., Rasbash, J., & O'Connor, T. G. (2003). The role of the shared family context in differential parenting. Developmental Psychology, 39, 99-113.

Kline, P. (1999). The handbook of psychological testing (2nd ed.). London: Routledge. 

Kowal, A., & Kramer, L. (1997). Children’s understanding of parental differential treatment. Child Development, 68, 113-126.

Kowal, A. K., Krull, J. L., & Kramer, L. (2004). How the differential treatment of siblings is linked with parent-child relationship quality. Journal of Family Psychology, 18, 658-665.

Kowal, A. K., Krull, J. L., & Kramer, L. (2006). Shared understanding of parental differential treatment in families. Social Development, 15, 276-295.

Kuppens, S., Grietens, H., Onghena, P. & Michiels, D. (2009). Measuring parenting dimensions in middle childhood. European Journal of Psychological Assessment, 25, 133-140.

Lerner, R. M., Rothbaum, F., Boulos, S., & Castellino, D. R. (2002). Developmental systems perspective on parenting. In M. H. Bornstein (Ed.). Handbook of parenting: Vol. 2, Biology and ecology of parenting. 2nd ed. (pp. 315-344). Mahwah, NJ: Lawrence Erlbaum Associates.
Lewis, C., & Lamb, M. E. (2003). Fathers’ influence on children’s development: The evidence from two-parent families. European Journal of Psychology of Education, 18, 211-228.  

Manrique Millones, D., Ghesquière, P., & Van Leeuwen, K. (2013). Evaluation of a Parental Behavior Scale in a Peruvian context. Journal of Child and Family Studies, art.nr. DOI 10.1007/s10826-013-9744-z, 1-10.

Meunier, J. C., Bisceglia, R., & Jenkins, J. (2012). Differential parenting and children’s behavioral problems: Curvilinear associations and mother-father combined effects. Developmental Psychology, 45, 987-1002.

McGuire, S., Dunn, J., & Plomin, R. (1995). Maternal differential treatment of siblings and children’s behavioral-problems - A longitudinal-study. Development and Psychopathology, 7, 515-528.

McHale, S. M., Updegraff, K. A., Jackson-Newsom, J., Tucker, C. J., & Crouter, A. C. (2000). When does parents' differential treatment have negative implications for siblings? Social Development, 9, 149-172.

McHale, S. M., Updegraff, K. A., Shanahan, L., Crouter, A. C., & Killoren, S. E. (2005). Siblings' differential treatment in Mexican American families. Journal of Marriage and the Family, 67, 1259-1274.
McKinney, C., & Renk, K. (2008). Differential parenting between mothers and fathers: Implications for late adolescents. Journal of Family Issues, 29, 806-827.

Mueller, C. W., & Parcel, T. L. (1981). Measures of socioeconomic status: Alternatives and recommendations. Child Development, 52, 13-30. 

Parsons, T. (1974/1942). Age and sex in social structure. In R. L. Coser (Ed.), The family: Its structures and functions. (pp. 243–255). New York: St. Martins. (Originally published in American Sociological Review, 7, 604–616).

Plomin, R., & Daniels, D. (1987). Why are children in the same family so different from one another. Behavioral and Brain Sciences, 10, 1-16.

Quittner, A. L., & Opipari, L. C. (1994). Differential treatment of siblings - Interview and diary analyses comparing 2 family contexts. Child Development, 65, 800-814.

Rauer, A. J., & Volling, B. L. (2007). Differential parenting and sibling jealousy: Developmental correlates of young adults' romantic relationships. Personal Relationships, 14, 495-511.

Richmond, M. K., & Stocker, C. M. (2008). Longitudinal associations between parents' hostility and siblings' externalizing behavior in the context of marital discord. Journal of Family Psychology, 22, 231-240.

Roskam, I., & Meunier, J. C. (2009). How do parenting concepts vary within and between the families? European Journal of Psychology of Education, 24, 33-47.

Scarr, S., & McCartney, K. (1983). How people make their own environments - A theory of genotype-environment effects. Child Development, 54, 424-435.

Schaefer, E. S. (1965). Childrens Reports of Parental Behavior - An Inventory. Child Development, 36, 413-424.

Schmitt, N. (1996). Uses and abuses of coefficient alpha. Psychological Assessment, 8, 350-353.

Shanahan, L., McHale, S. M., Crouter, A. C., & Osgood, D. W. (2007). Warmth with mothers and fathers from middle childhood to late adolescence: Within- and between-families comparisons. Developmental Psychology, 43, 551-563.
Shanahan, L., McHale, S. M., Crouter, A. C., & Osgood, D. W. (2008). Linkages between parents' differential treatment, youth depressive symptoms, and sibling relationships. Journal of Marriage and the Family, 70, 480-494.

Shebloski, B., Conger, K. J., & Widaman, K. F. (2005). Reciprocal links among differential parenting, perceived partiality, and self-worth: A three-wave longitudinal study. Journal of Family Psychology, 19, 633-642.

Sheehan, G., & Noller, P. (2002). Adolescents' perceptions of differential parenting: Links with attachment style and adolescent adjustment. Personal Relationships, 9, 173-190.

Sijtsma, K. (2009). On the use, the misuse, and the very limited usefulnessof cronbach’s alpha. Psychometrika, 74, 107-120.

Spinath, F. M., & Angleitner, A. (1998). Contrast effects in Buss and Plomin’s EAS questionnaire: A behavioral-genetic study on early developing personality traits assessed through parental ratings. Personality and Individual Differences, 25, 947-963.
Stone, L. L., Otten, R., Engels, R. C. M. E., Vermulst, A. A., & Janssens, J. M. A. M. (2010). Psychometric properties of the parent and teacher versions of the Strengths and Difficulties Questionnaire for 4- to 12-Year-Olds: A review. Clinical Child and Family Psychology  Review, 13, 254–274. 
Suitor, J. J., Sechrist, J., Plikuhn, M., Pardo, S. T., & Pillemer, K. (2008). Within-family differences in parent-child relations across the life course. Current Directions in Psychological Science, 17, 334-338.

Tucker, C. J., McHale, S. M., & Crouter, A. C. (2003). Dimensions of mothers' and fathers' differential treatment of siblings: Links with adolescents' sex-typed personal qualities.  Family Relations, 52, 82-89.

Updegraff, K. A., Thayer, S. M., Whiteman, S. D., Denning, D. J., McHale, S. M. (2005). Relational aggression in adolescents’ sibling relationship: Links to sibling and parent-adolescent relationship quality. Family Relations, 54, 373-385. 

Van Leeuwen, K. G., & Vermulst, A. A. (2004). Some psychometric properties of the Ghent Parental Behavior Scale. European Journal of Psychological Assessment, 20, 283-298.

Volling, B. L. (1997). The family correlates of maternal and paternal perceptions of differential treatment in early childhood. Family Relations, 46, 227-236.

Whiteman, S. D., McHale, S. M., & Crouter, A. C. (2003). What parents learn from experience: The first child as a first draft? Journal of Marriage and the Family, 65, 608-621. 

Table 1

Observed Correlations (off Diagonal) and Alpha Coefficients (on Diagonal) Among Measures of Constructs
	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	A. Mothers and children
	
	
	
	
	
	
	
	
	
	
	

	1 Positive parenting
	(.83; 83)
	.07
	-.10
	.64
	.01
	-.10
	-.01
	.07
	-.10
	.02
	-.04
	-.08
	-.03

	2 Behavioral control
	- .06
	(.81; 81)
	.55
	.03
	.61
	.25
	-.10
	-.10
	.19
	.03
	-.12
	.06
	.24

	3 Psych. control
	-.19
	.56
	(.78; 74)
	-.06
	.34
	.59
	-.07
	-.09
	.13
	.03
	-.12
	.10
	.34

	4 Indirect positive parenting
	.54
	-.11
	-.18
	
	-.07
	-.19
	.02
	.05
	-.11
	.01
	-.03
	-.06
	-.02

	5 Indirect behavioral control
	-.10
	.47
	.28
	-.07
	
	.51
	-.13
	-.10
	.29
	-.03
	-.12
	.02
	.14

	6 Indirect psychological control
	-.13
	.30
	.64
	-.19
	.51
	
	-.11
	-.07
	.18
	.01
	-.12
	-.02
	.21

	7 Indirect favoritism
	.14
	-.22
	-.27
	.11
	-.18
	-.21
	
	.19
	-.21
	-.05
	.15
	-.09
	-.08

	8 Support
	.10
	-.14
	-.21
	.15
	-.15
	-.19
	.25
	(.62; 68)
	-.32
	-.09
	.48
	.00
	-.05

	9 Strictness
	-.19
	.23
	.30
	-.17
	.18
	.24
	-.33
	-.40
	(.69; 67)
	.07
	-.35
	-.02
	.07

	10 Responsibility
	.07
	-.15
	-.01
	.05
	-.05
	.03
	.00
	-.16
	.13
	(.66; 56)
	.12
	.02
	.06

	11 Direct favoritism
	.16
	-.14
	-.24
	.13
	-.18
	-.21
	.34
	.41
	-.44
	-.14
	
	-.02
	-.11

	12 Emotional symptoms
	.02
	.06
	.08
	-.01
	-.05
	-.03
	-.03
	.12
	.01
	-.09
	-.02
	(.73; 74)
	.28

	13 Conduct problems
	-.05
	.24
	.16
	.01
	.12
	.05
	-.07
	-.00
	.13
	-.06
	-.01
	.23
	(.56; 70)

	B. Fathers and children
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1 Positive parenting
	(.90; 90)
	.00
	-.12
	.67
	.01
	-.11
	.07
	.19
	-.04
	.06
	.11
	-.06
	-.06

	2 Behavioral control
	-.07
	(.86; 88)
	.59
	-.02
	.64
	.26
	-.02
	-.07
	.18
	.05
	-.10
	.07
	.22

	3 Psychological control
	-.20
	.57
	(.82; 81)
	-.07
	.37
	.61
	-.05
	-.14
	.12
	.03
	-.15
	.07
	.19

	4 Indirect positive parenting
	.56
	-.05
	-.17
	
	-.05
	-.20
	.06
	.13
	.01
	.00
	.06
	-.08
	-.07

	5 Indirect behavioral control
	-.08
	.49
	.21
	-.05
	
	.47
	-.10
	-.08
	.27
	.04
	-.13
	.06
	.16

	6 Indirect psychological control
	-.14
	.28
	.61
	-.20
	.47
	
	-.07
	-.08
	.10
	.07
	-.08
	.02
	.07

	7 Indirect favoritism
	.09
	-.17
	-.09
	.12
	-.19
	-.12
	
	.16
	-.09
	.04
	.13
	-.08
	.05

	8 Support
	.10
	-.11
	-.12
	.13
	-.17
	-.15
	.28
	(.60; 65)
	-.22
	.11
	.42
	-.04
	-.02

	9 Strictness
	-.09
	.24
	.18
	-.09
	.21
	.20
	-.24
	-.33
	(.66; 69)
	.06
	-.26
	.00
	.12

	10 Responsibility
	.14
	.00
	.08
	.04
	-.04
	.01
	.11
	-.07
	.18
	(.70; 60)
	.06
	.01
	.05

	11 Direct favoritism
	.18
	-.14
	-.16
	.15
	-.15
	-.12
	.30
	.51
	-.32
	.01
	
	-.10
	-.18

	12 Emotional symptoms
	.04
	.16
	.10
	-.01
	.02
	.04
	.06
	.10
	-.12
	-.10
	.08
	(.69; 70)
	.23

	13Conduct problems
	-.07
	.20
	.14
	-.06
	.11
	.09
	-.12
	-.03
	.10
	-.08
	-.12
	.29
	(.50; 57)


Note. Above diagonal = later-born Pearson correlations; below diagonal = earlier-born Pearson correlations; on diagonal = alpha coefficients (Sibling 1; Sibling 2).
Table 2

Descriptive Statistics 

	Parental Differential Treatment (relative)
	
	           Earlier-born
	
	
	           Later-born
	
	
	

	
	
	N
	Min
	Max
	M
	SD
	N
	Min
	Max
	M
	SD

	Maternal treatment
	
	
	
	
	
	
	
	
	
	

	Parenting differences
	
	
	
	
	
	
	
	
	
	

	Indirect scores
	Positive parenting
	435
	-1.24
	1.39
	0.09
	0.38
	435
	-1.39
	1.24
	-0.09
	0.38

	  
	Negative behavioral control
	435
	-1.16
	1.07
	-0.02
	0.36
	435
	-1.08
	1.15
	0.02
	0.36

	  
	Psychological control
	435
	-1.37
	1.04
	0.02
	0.31
	435
	-1.04
	1.38
	-0.02
	0.31

	Direct scores
	Support
	435
	-1.67
	0.75
	-0.09
	0.24
	433
	-1.67
	2.00
	0.07
	0.27

	
	Strictness
	435
	-1.25
	2.00
	0.14
	0.37
	433
	-2.00
	2.00
	-0.04
	0.40

	  
	Responsibility
	435
	-1.50
	2.00
	0.72
	0.54
	433
	-2.00
	1.50
	-0.42
	0.50

	Favoritism
	
	
	
	
	
	
	
	
	
	

	Indirect scores
	435
	-3.50
	3.00
	0.11
	0.79
	435
	-2.50
	4.00
	0.24
	0.77

	Direct scores
	435
	-2.00
	2.00
	-0.11
	0.45
	432
	-2.00
	2.00
	0.03
	0.45

	Paternal treatment
	
	
	
	
	
	
	
	
	
	

	Parenting differences
	
	
	
	
	
	
	
	
	
	

	Indirect scores
	Positive parenting
	432
	-1.52
	1.70
	0.10
	0.51
	432
	-1.70
	1.52
	-0.10
	0.51

	
	Negative behavioral control
	432
	-1.54
	1.20
	-0.01
	0.43
	432
	-1.20
	1.54
	0.01
	0.43

	
	Psychological control
	432
	-1.00
	0.96
	-0.00
	0.31
	432
	-0.96
	1.00
	-0.00
	0.31

	Direct scores
	Support
	432
	-1.25
	0.92
	-0.05
	0.23
	429
	-1.08
	2.00
	0.05
	0.24

	
	Strictness
	432
	-1.00
	1.50
	0.12
	0.35
	430
	-2.00
	2.00
	-0.04
	0.38

	
	Responsibility
	432
	-0.75
	2.00
	0.64
	0.52
	429
	-2.00
	1.25
	-0.42
	0.49

	Favoritism
	
	
	
	
	
	
	
	
	
	

	Indirect scores
	434
	-4.00
	3.50
	0.17
	0.80
	435
	-3.00
	4.00
	0.27
	0.83

	Direct scores
	430
	-2.00
	1.00
	-0.06
	0.34
	428
	-2.00
	2.00
	-0.00
	0.45

	Outcomes
	
	
	
	
	
	
	
	
	
	

	Emotional symptoms
	
	
	
	
	
	
	
	
	
	

	Mother reports
	432
	0.00
	2.00
	0.50
	0.47
	432
	0.00
	1.80
	0.47
	0.46

	Father reports
	406
	0.00
	2.00
	0.49
	0.43
	406
	0.00
	2.00
	0.47
	0.43

	Conduct problems
	
	
	
	
	
	
	
	
	
	

	Mother reports
	432
	0.00
	1.80
	0.24
	0.30
	432
	0.00
	2.00
	0.27
	0.34

	Father reports
	406
	0.00
	1.40
	0.26
	0.34
	406
	0.00
	1.40
	0.29
	0.31


Table 3

Pearson Correlations Between Indirect and Direct Difference Scores

	A. Bivariate correlations
	
	
	
	
	
	
	
	
	
	
	
	

	
	Positive parenting
	
	Negative control
	
	
	Psychological control
	
	
	Favoritism
	
	

	
	S1 M
	S1 F
	S2M
	S2 F
	S1 M
	S1 F
	S2 M
	S2 F
	S1 M
	S1 F
	S2 M
	S2F
	S1M
	S1F
	S2M
	S2F

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Support
	.15b
	.13a
	.05
	.13b
	-.15b
	-.17c
	-.10a
	-.08
	-.19c
	-.15b
	-.07
	-.08
	.25c
	.28c
	.19c
	.16b

	Strictness
	-.17c
	-.09
	-.11a
	.01
	.18c
	.21c
	.29c
	.27c
	.24c
	.20c
	.18c
	.10a
	-.33c
	-.24c
	-.21c
	-.09

	Responsibility
	.05
	.04
	.01
	.00
	-.05
	-.04
	-.03
	.04
	.03
	.01
	.01
	.07
	-.00
	.11a
	-.05
	-.04

	Favoritism
	.13b
	.15b
	-.03
	.06
	-.18c
	-.15b
	-.12a
	-.13b
	-.21c
	-.12a
	-.12a
	-.08
	.34c
	.30c
	.15b
	.13a

	B. Partial correlations
	
	
	
	
	
	
	
	
	
	
	
	

	
	Positive parenting
	
	Negative control
	
	
	Psychological control
	
	Favoritism
	
	
	

	
	S1 M
	S1 F
	S2M
	S2 F
	S1 M
	S1 F
	S2 M
	S2 F
	S1 M
	S1 F
	S2 M
	S2F
	S1M
	S1F
	S2M
	S2F

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Support
	.11a
	.09
	.01
	.01
	-.10 a
	-.13b
	-.05
	-.04
	-.08
	-.10a
	-.03
	.00
	.25c
	.24c
	.13b
	.13a

	Strictness
	-.08
	-.05
	-.06
	.01
	.09
	.12a
	.23c
	.20c
	.07
	.12a
	13b
	.03
	-.36c
	-.26c
	-.18c
	-.08

	Responsibility
	.02
	-.04
	-.01
	-.06
	.03
	-.05
	-.06
	.02
	.04
	-.05
	-.01
	.06
	.01
	.06
	-.04
	.05

	Favoritism
	.05
	.07
	-.01
	-.01
	-.13b
	-.10a
	-.06
	-.08
	-.08
	-.03
	-.06
	.02
	.35c
	.30c
	.13b
	.16b


Note. ap < .05, bp < .01, cp < .001; S1= earlier-born sibling, S2 = later-born sibling; M = mother, F = father. 

Table 4

Multilevel Base Model of Random Effects Variances for Children’s Conduct Problems and Emotional Symptoms

	
	
	Mother-child relation

Father report of problem behavior
	
	
	Father-child relation

Mother report of problem behavior
	

	Variable
	
	Emotional symptoms
	Conduct problems
	
	Emotional symptoms
	Conduct problems

	
	
	
	
	
	
	

	
	
	Fixed effects
	
	
	 
	

	Intercept
	
	-0.14(0.25)
	0.29(0.25)
	
	0.00(0.13)
	0.03(0.13)

	Sample (school sample)

Sibling characteristics
	
	0.22(0.08)**
	0.18(0.08)*
	
	0.14(0.08)
	0.10(0.08)

	Parent-child relatedness (biological)
	
	0.13(0.25)
	0.10(0.25)
	
	0.02(0.13)
	-0.22(0.13)

	Child gender (boy)
	
	-0.09(0.07)
	0.23(0.07)***
	
	-0.09(0.07)
	0.27(0.07)***

	Child age
	
	-0.04(0.04)
	-0.05(0.04)
	
	-0.03(0.04)
	-0.03(0.04)

	
	
	
	
	
	
	

	
	
	Random effects
	
	
	
	

	Between-family
	
	0.84(0.06)***
	0.68(0.05)***
	
	0.88(0.06)***
	0.82(0.06)***

	Within-family
	
	0.14(0.05)**
	0.26(0.05)***
	
	0.13(0.05)**
	0.15(0.05)**

	
	
	
	
	
	
	

	
	
	Deviance 
	
	
	
	

	-2LL
	
	2284.72
	2214.78
	
	2447.68
	2412.55

	(
	
	9.92*
	19.94***
	
	5.66
	21.95***


Note. * p < .05, ** p < .01, *** p < .001. 

Table 5

Fixed-Effects and Random-Effects Components for Averaged and Differential Parenting predicting Children’s Emotional Symptoms 

	
	Emotional Symptoms
	
	
	
	
	
	

	
	Maternal Treatment
	
	
	
	Paternal treatment
	
	

	Variable
	Model 1
	Model 2
	Model 3
	
	Model 1
	Model 2
	Model 3

	A. Indirect scores
	Fixed effects
	
	
	
	
	
	

	Favoritism
	
	
	
	
	
	
	

	Linear
	-0.01(0.04)
	0.00(0.04)
	0.01(0.04)
	
	-0.04(0.04)
	-0.03(0.04)
	-0.02(0.04)

	Quadratic
	0.02(0.04)
	0.01(0.04)
	0.01(0.04)
	
	0.05(0.03)
	0.04(0.04)
	0.03(0.04)

	Parenting differences
	
	
	
	
	
	
	

	Positive parenting
	
	-0.07(0.07)
	-0.07(0.07)
	
	
	-0.05(0.07)
	-0.05(0.07)

	Negative behavioral control
	
	0.08(0.08)
	0.08(0.08)
	
	
	-0.01(0.07)
	-0.00(0.08)

	Psychological control
	
	0.01(0.08)
	0.01(0.08)
	
	
	-0.06(0.07)
	-0.06(0.07)

	Family-level parenting
	
	
	
	
	
	
	

	Positive parenting
	
	
	0.06(0.04)
	
	
	
	-0.01(0.04)

	Negative behavioral control
	
	
	0.07(0.05)
	
	
	
	0.03(0.05)

	Psychological control
	
	
	0.03(0.05)
	
	
	
	0.13(0.05)**

	
	Random effects
	
	
	
	
	
	

	Within-family
	0.85(0.06)***
	0.84(0.06)***
	0.84(0.06)***
	
	0.87(0.06)***
	0.87(0.06)***
	0.87(0.06)***

	Between-family
	0.14(0.05)**
	0.15(0.05)**
	0.14(0.05)**
	
	0.13(0.05)**
	0.14(0.05)**
	0.13(0.05)**

	
	Deviance
	
	
	
	
	
	

	-2LL
	2280.79
	2277.95
	2270.76
	
	2425.18
	2410.32
	2400.68

	(
	3.89
	2.84
	7.19 T
	
	22.50***
	14.86**
	9.64*

	
	Model 1
	Model 2
	Model 3
	
	Model 1
	Model 2
	Model 3

	B. Direct scores
	Fixed effects
	
	
	
	
	
	

	Favoritism
	
	
	
	
	
	
	

	Linear
	-0.02(0.04)
	-0.03(0.04)
	-0.03(0.04)
	
	0.01(0.04)
	-0.03(0.04)
	-0.02(0.04)

	Quadratic
	-0.01(0.03)
	-0.01(0.03)
	-0.01(0.03)
	
	0.04(0.04)
	0.03(0.04)
	0.02(0.04)

	Parenting differences
	
	
	
	
	
	
	

	Support
	
	0.05(0.04)
	0.06(0.04)
	
	
	0.01(0.04)
	0.02(0.04)

	Strictness
	
	0.02(0.04)
	0.02(0.04)
	
	
	-0.07(0.04) *
	-0.08(0.04) *

	Responsibility
	
	-0.08(0.04)*
	-0.08(0.04)*
	
	
	-0.01(0.03)
	-0.01(0.03)

	Family-level parenting
	
	
	
	
	
	
	

	Positive parenting
	
	
	0.06(0.04)
	
	
	
	-0.01(0.04)

	Negative behavioral control
	
	
	0.06(0.05) 
	
	
	
	-0.02(0.05)

	Psychological control
	
	
	0.03(0.05)
	
	
	
	0.13(0.05)**

	
	Random effects
	
	
	
	
	
	

	Within-family
	0.84(0.06)***
	0.82(0.06)***
	0.82(0.06)***
	
	0.86(0.06)***
	0.85(0.06)***
	0.85(0.06)***

	Between-family
	0.15(0.05)**
	0.16(0.05)**
	0.16(0.05)**
	
	0.13(0.05)**
	0.14(0.05)**
	0.12(0.05)**

	
	Deviance
	
	
	
	
	
	

	-2LL
	2278.24
	2270.82
	2264.33
	
	2408.19
	2403.06
	2392.47

	(
	6.48*
	7.42 T
	6.49T
	
	39.49***
	5.13
	10.59*


Note. T < .10, * p < .05, ** p < .01, *** p < .001. 

Table 6


Fixed-Effects and Random-Effects Components for Averaged and Differential Parenting predicting Children’s Conduct Problems 

	
	Conduct Problems
	
	
	
	
	
	

	
	Maternal Treatment
	
	
	
	Paternal treatment
	
	

	Variable
	Model 1
	Model 2
	Model 3
	
	Model 1
	Model 2
	Model 3

	A. Indirect scores
	Fixed effects
	
	
	
	
	
	

	Favoritism
	
	
	
	
	
	
	

	Linear
	-0.06(0.03)T
	-0.04(0.04)
	-0.02(0.04)
	
	-0.04(0.03)
	-0.02(0.04)
	-0.00(0.04)

	Quadratic
	0.02(0.04)
	-0.00(0.04)
	-0.02(0.04)
	
	0.13(0.03)***
	0.11(0.03)**
	0.10(0.03)**

	Parenting differences
	
	
	
	
	
	
	

	Positive parenting
	
	-0.07(0.06)
	-0.08(0.06)
	
	
	0.08(0.06)
	0.08(0.06)

	Negative behavioral control
	
	0.13(0.07)T
	0.14(0.07)*
	
	
	0.11(0.07)
	0.12(0.07)T

	Psychological control
	
	0.01(0.07)
	0.02(0.07)
	
	
	0.08(0.07)
	0.08(0.07)

	Family-level parenting
	
	
	
	
	
	
	

	Positive parenting
	
	
	-0.06(0.04) T
	
	
	
	-0.01(0.04)

	Negative behavioral control
	
	
	0.16(0.05)**
	
	
	
	0.07(0.05)

	Psychological control
	
	
	0.02(0.05)
	
	
	
	0.10(0.05)*

	
	Random effects
	
	
	
	
	
	

	Within-family
	0.68(0.05)***
	0.66(0.05)***
	0.66(0.05)***
	
	0.82(0.06)***
	0.79(0.05)***
	0.79(0.05)***

	Between-family
	0.25(0.05)***
	0.26(0.05)***
	0.23(0.05)***
	
	0.14(0.05)**
	0.15(0.05)**
	0.13(0.05)**

	
	Deviance
	
	
	
	
	
	

	-2LL
	2208.16
	2201.63
	2181.54
	
	2382.05
	2352.31
	2333.66

	(
	6.62*
	6.53T
	20.09***
	
	30.70***
	29.74***
	18.65***

	
	Model 1
	Model 2
	Model 3
	
	Model 1
	Model 2
	Model 3

	B. Direct scores
	Fixed effects
	
	
	
	
	
	

	Favoritism
	
	
	
	
	
	
	

	Linear
	-0.04(0.03)
	-0.04(0.04)
	-0.04(0.04)
	
	-0.08(0.04)*
	-0.06(0.04)
	-0.06(0.04)

	Quadratic
	0.06(0.03)T
	0.06(0.03)T
	0.05(0.03)
	
	0.07(0.04)T
	0.08(0.04)T
	0.07(0.04)T

	Parenting differences
	
	
	
	
	
	
	

	Support
	
	0.04(0.04)
	0.05(0.04)
	
	
	0.04(0.04)
	0.05(0.04)

	Strictness
	
	0.05(0.04)
	0.04(0.04)
	
	
	0.11(0.03)**
	0.11(0.03)**

	Responsibility
	
	0.03(0.03)
	0.03(0.03)
	
	
	0.01(0.03)
	0.01(0.03)

	Family-level parenting
	
	
	
	
	
	
	

	Positive parenting
	
	
	-0.05(0.04)
	
	
	
	-0.01(0.04)

	Negative behavioral control
	
	
	0.16(0.05)**
	
	
	
	0.06(0.05)

	Psychological control
	
	
	0.00(0.05)
	
	
	
	0.10(0.05)*

	
	Random effects
	
	
	
	
	
	

	Within-family
	0.68(0.05)***
	0.67(0.05)***
	0.67(0.05)***
	
	0.79(0.05)***
	0.77(0.05)***
	0.77(0.05)***

	Between-family
	0.25(0.05)***
	0.25(0.05)***
	0.23(0.05)***
	
	0.14(0.05)**
	0.16(0.05)***
	0.14(0.05)**

	
	Deviance
	
	
	
	
	
	

	-2LL
	2204.64
	2201.50
	2183.34
	
	2352.07
	2340.06
	2323.90

	(
	10.14**
	3.14
	18.16***
	
	60.58***
	12.01**
	16.16**


Note. T < .10, * p < .05, ** p < .01, *** p < .001. 
Appendix A
Items direct PDT

	Scales

	Support (12 items)

	*When we do a good job, mom/dad tells us ‘well done’ or gives us a hug or kiss

*Mom/dad goes on pleasure-trips with each of us separately

*Mom/dad takes part in cheering for our hobby’s or school festivities

*Mom/dad hugs or kisses us

*Mom/dad takes part in sport, hobby’s or games that we enjoy 

*When there is something we don’t understand, mom/dad tries to explain it to us

*When a decision concerns us, mom/dad listens to our opinion about it

*Mom/dad helps us with our homework.

*Mom/dad dedicates time to us

*Mom/dad keeps supervision 

*Mom/dad gets along with us well

*Mom/dad allows us extra privileges

	Strictness (4 items)

	*Mom/dad punishes us when we misbehave

*Mom/dad reprimands us when we misbehave

*Mom/dad gets angry when we fight with our sibling

*Mom/dad is strict with us

	Responsibility/ autonomy demands (4 items)

	*Mom/dad asks us to take care of one another, to keep an eye on each other

*Mom/dad gives us permission to do things on our own (such as biking to school, going to the local bakery…)

*Mom/dad allows us to do things independently
*Mom/dad provides us with responsibilities


Appendix B

Guttman’s lambda’s for children’s direct ratings of PDT

	
	Earlier-born about mother
	Earlier-born about father
	Later-born about mother
	Later-born about father

	Support
	
	
	
	

	(1
	.60
	.55
	.62
	.60

	(2
	.64
	.62
	.69
	.67

	(3/α
	.62
	.60
	.68
	.65

	(4
	.65
	.66
	.67
	.63

	(5
	.63
	.61
	.67
	.65

	(6
	.64
	.63
	.69
	.68

	Strictness
	
	
	
	

	(1
	.52
	.50
	.50
	.52

	(2
	.70
	.66
	.67
	.69

	(3/α
	.69
	.66
	.67
	.69

	(4
	.68
	.63
	.63
	.73

	(5
	.69
	.65
	.67
	.69

	(6
	.64
	.60
	.61
	.64

	Responsibility
	
	
	
	

	(1
	.50
	.52
	.42
	.45

	(2
	.67
	.70
	.57
	.61

	(3/α
	.66
	.70
	.56
	.60

	(4
	.64
	.64
	.61
	.57

	(5
	.65
	.68
	.55
	.61

	(6
	.60
	.65
	.50
	.54


Note. (1 considers that all of an item variance is error and that only the inter-item covariances reflect true variability; (2 is a modification of (1 that considers the square root of the sums of squares of the off diagonal elements; (3 is equivalent with cronbach’s alpha; (4 is the greatest split-half reliability; (5 is a modification of (1 that replaces the diagonal values with twice the square root of the maximum (across items) of the sums of squared inter-item covariances; (6 considers the variance of errors (Revell & Zinberg, 2009, pp. 147 – 149). 
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