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Abstract 

The importance of the parent-child relationship is reflected in a great deal of research, 

theory, and public health programs. The complexity of these relationships creates 

methodological challenges for researchers and clinicians alike. One strong predictor of positive 

parenting behavior is Parent Self-Efficacy (PSE): the parent’s own confidence in their ability to 

successfully parent their child. It is far more practical to assess PSE, which can be measured by 

questionnaire, than to observe and assess parent-child interactions directly, leading many 

professionals to select PSE as an outcome assessment for parenting programs.  

Child temperament is another essential consideration for parenting, as temperamentally 

vulnerable children are more likely to elicit negative interactions and are also more adversely 

affected by them (e.g., Lorber & Egeland, 2011; Slagt et al., 2016). Limited resources often 

preclude the use of observational measures of temperament as well, so many professionals rely 

on parent report via freely available questionnaires (e.g., Putnam et al., 2006, 2013).  

Given widespread reliance on these questionnaire measures, consideration of psychometric 

characteristics, applicability of items, and other potential influences on parents’ responses is 

crucial. Indeed, substantial discrepancies between parental report and laboratory observational 

measures of temperament have been documented (e.g., Seifer et al., 2004). 

In this dissertation, I investigate methodological issues and program effectiveness in the 

field of temperament and parenting. In Chapter 1, I present theory and research on the function 

and measurement of parental attitudes and child temperament. In Chapter 2, I investigate the 

underlying factor structure of measures of maternal attitude and child temperament. Findings 

suggest the primary importance of child shyness in mothers’ response patterns. In Chapters 3 and 

4 I present results of a parenting program evaluation using these questionnaire measures. In 
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Chapter 5, I use multi-method assessment of child temperament to determine whether maternal 

attitudes may account for discrepancies between observational and questionnaire-based 

temperament scores. These analyses show unexpected associations among measures and 

substantial discordance between measures of each temperament characteristic, which were not 

explained by maternal attitudes. I discuss these results in Chapter 6, including recommendations 

for further research and public health initiatives.  
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Chapter 1  

General Introduction 

 It is widely accepted that interactions with the primary caregiver in early life are of 

primary importance in human development, influencing outcomes such as social functioning, 

mental and physical health, and cognition (Ackard et al., 2006; Feeney, 2000; Feldman, 2015; 

Isabella & Diener, 2010; Moss & St-Laurent, 2001; Priddis & Howieson, 2010; Shumow & 

Lomax, 2002). The importance of these interactions is reflected in the vast quantity of theoretical 

and empirical work on attachment (Bowlby, 1969; for recent reviews, see Groh, Fearon, et al., 

2017; Koehn & Kerns, 2018; Verhage et al., 2016) and related conceptualizations such as 

Individual Psychology’s parenting styles (e.g., Adler, 1927; Baumrind, 1966; Gfroerer et al., 

2004; Pinquart, 2017), Social Learning theories of parenting (e.g., Bandura & Walters, 1977; 

Mouton & Roskam, 2015; O’Connor et al., 2013; Simons et al., 1990), Transactional models 

(Jenkins et al., 2016; Plamondon et al., 2018), Family Systems perspectives (e.g., Bornstein & 

Sawyer, 2006; Bowen, 1966; Haefner, 2014), and Psychodynamic theories (for reviews, see 

Harris, 2002; Jarvis, 2004).  

 Early rearing experiences partially mediate the effects of a variety of risk factors, 

including poverty, caregiver mental health conditions, and intergenerational trauma on outcomes 

such as attachment security, well-being, physical health, and externalizing problems 

(Beijersbergen et al., 2012; Bombay et al., 2009; Dodge et al., 1994; Izzo et al., 2000). The 

differential susceptibility hypothesis states that early rearing experiences can ameliorate or 

exacerbate developmental consequences of “difficult” temperament (e.g., Belsky & Pluess, 2009; 

Stoltz et al., 2017). As such, a number of public health initiatives strive to enhance child 

development by promoting effective parenting practices, and evaluations of several parenting 
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programs support the ongoing use and development of these public health initiatives (e.g., 

Bakermans-Kranenburg et al., 2003; Morris et al., 2017; Public Health England, 2016). The 

means through which these programs operate have not been fully elucidated; however, fostering 

positive attitudes, such as Parental Self-Efficacy (PSE), has been suggested as an important 

mechanism for lasting change  (e.g., Troutman et al., 2012; Wittkowski et al., 2016).  

 Broadly, the aim of this dissertation is to examine associations between maternal attitudes 

and infant/child temperament, including implications for service provision for at-risk families. 

The present chapter reviews relevant research on parental attitudes, including discussion of a 

theoretical model of parent-child interactions, research on child temperament, and the application 

of these findings to service provision through parenting interventions. In turn, this large volume 

of empirical and theoretical work informs the design of a series of studies to investigate 

reciprocal associations among these constructs.  

 

1.1 Parental Attitudes 

 Existing research suggests that parental attitudes toward the child and parenting role are 

precursors to a variety of parenting behaviors. In particular, Parental Self-Efficacy (PSE), 

defined as a caregiver’s confidence or belief in their ability to successfully parent their child 

(Vance & Brandon, 2017), is recognized as a powerful predictor of parenting behavior and child 

outcomes (for recent reviews, see Albanese et al., 2019; Wittkowski et al., 2017). For example, 

Bornstein, Punick, and Suwaisky (2018) used longitudinal data to document a developmental 
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cascade1 from mothers’ PSE while their children are toddlers to subsequent parenting behavior 

and later child adjustment. PSE can mitigate adverse effects of some risk factors, or act as one 

mechanism through which systemic risk factors undermine positive parenting practices (e.g., 

Heerman et al., 2017; Kleinman & Reizer, 2018; Lavenda & Kestler-Peleg, 2017; Lesniowska et 

al., 2016; Williamson & Johnston, 2019).  

Relatively less is known about other attitudes related to parenting such as ‘satisfaction’, 

defined as the balance of pleasure, fulfillment, anxiety, and frustration associated with parenting 

the child (Charlotte Johnston & Mash, 1989). However, some studies have demonstrated that 

parental satisfaction is associated with child well-being through positive parenting practices 

(Emery et al., 2008; Jungert et al., 2015), and similar attitudes mediate the association between 

parental depression and child socio-emotional development (e.g., “parent-to-infant attachment”, 

Mason et al., 2011). Some questionnaire studies have also identified ‘interest’ and ‘control’ as 

discrete parental attitudes which may also influence parenting behavior (Condon & Corkindale, 

1998; Ohan et al., 2000). Naturally, these attitudes operate in tandem with each other and with 

other influences such as child traits, parental personality, and the broader environment (Grady & 

Karraker, 2017; Gross & Marcussen, 2017; Kunseler et al., 2014; Meunier et al., 2010). 

Associations between parental attitudes and behavior are reflexive: over time, these attitudes 

influence responses to others, and social interactions also shape our evolving attitudes (e.g., 

 

1 Developmental cascade refers to a statistical model wherein a predictor (PSE) uniquely affects a second variable 

(parenting behavior) which in turn uniquely affects an outcome variable (child adjustment), separately from any 

relation between between original predictor and outcome. This is distinct from a mediation model, wherein the  

second variable accounts for some or all of the shared variance between predictor and outcome (e.g., Bornstein et 

al., 2018; Masten & Cicchetti, 2010) 
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Boden & Berenbaum, 2010; Glasman & Albarracín, 2006; Niedenthal et al., 2005; Olson & 

Stone, 2005).  

 

1.2 Social Information Processing Model (SIP) 

 Although it is challenging to conceptualize such a complex pattern of additive and 

interactive influences, Social Information Processing theory (SIP) provides a useful model of 

cognitions and behavior over time, illustrated in Figure 1.1. This model was originally developed 

by Crick and Dodge (1994) and has been subsequently applied to social interactions of various 

types across the lifespan (e.g., Dykas & Cassidy, 2011; Hess, 2000; Van Nieuwenhuijzen et al., 

2017).   

 

 To summarize the model, individuals possess a database of information related to social 

relationships, rules, and expectations, which influences each step in a stimulus-response process 

of social exchanges. First, a cue is encoded and interpreted (e.g., child cries, therefore she is 

Figure 1.1: Social Information Processing Model (Crick & Dodge, 1994) 
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upset). The individual then forms a goal (e.g., calm the child) and generates a series of potential 

responses to achieve that goal (e.g., discipline, comfort, distraction, ignoring). One of these 

responses is selected and enacted based on the goal and the ascribed meaning of the cue. The 

other individual the responds in turn, and information from this response is stored in the database 

to inform future decision making (e.g., distraction did or did not effectively calm the child). In 

this framework, parental attitudes such as PSE and Parenting Satisfaction exist within the 

database (Charlotte Johnston et al., 2017), influencing cue interpretation, goal selection, and 

response.  

 A number of researchers have applied the SIP framework to parent-child interactions in 

infancy and childhood. Leerkes (2010) used SIP to model the cognitive and emotional precursors 

of maternal responses to infant distress and used longitudinal data to support this framework. 

Specifically, maternal endorsement of infant-oriented goals (e.g., wanting the infant to be happy, 

viewing crying as communication) rather than mother-oriented goals (e.g., desire to minimize 

crying because it bothers others, upsets her, or is intrusive) predicted sensitive responding to the 

infant. Fuths, Seehagen, and Schneider  (2017) also used the SIP model to map cognitive 

pathways to maternal insensitivity; mothers with adaptive beliefs about caregiving ‘stored in the 

database’ (e.g., secure internal working model) made more positive interpretations of child cues 

provided more sensitive caregiving. Similarly, Johnston and colleagues (2017) applied the SIP 

framework to a dual process model of parental cognition: both implicit and explicit attitudes are 

stored within the database and subsequently influence goal and response selection (i.e., parenting 

behavior). For example, while under cognitive load due to multi-tasking, mothers with negative 

implicit attitudes were more likely to make negative attributions of child behavior, and 

consequently engaged in more negative parenting behavior. 



   

 

6 

 

 These attitudes are thought to develop primarily through personal experiences of 

providing care and are augmented by information from others (e.g., verbal persuasion, vicarious 

experiences such as modeling) and interpretations of one’s own internal physiological and 

affective states (De Montigny & Lacharité, 2005). A number of factors influence this process of 

attitude formation, including cultural rearing practices, social support, parental traits, and child 

characteristics (Burchinal et al., 2010; Fulton et al., 2012; Hickey et al., 2019; Kleinman & 

Reizer, 2018; Kohlhoff & Barnett, 2013).  In particular, child temperament in the context of 

parenting has been the focus of a great deal of empirical work in recent decades, illustrating the 

complex pattern of associations between child temperament, parental attitudes, parenting 

behavior, attachment, child development, and parental well-being (e.g., Achtergarde, Postert, 

Wessing, Romer, & Müller, 2015; Groh et al., 2017; Slagt, Dubas, Deković, & van Aken, 2016). 

 

1.3 Child Temperament and Parenting  

 Consideration of child characteristics such as temperament is essential to any model of 

parenting behavior. Temperament is defined as individual differences in reactivity and 

regulation, which develop during infancy and continue to influence personality and social 

relationships throughout life  (Derryberry & Rothbart, 1988; Rothbart, 2007; Sanson, Hemphill, 

& Smart, 2004; Sanson, Hemphill, Yagmurlu, & McClowry, 2011). Under the SIP model, child 

temperament corresponds to behaviors that form the cues encoded by the parent, which over time 

contribute to the parent’s memory store of past interactions with the child.  

 Based on questionnaire responses from large samples of parents, Rothbart and colleagues 

have developed and refined a model of temperament with specific traits organized under three 

broad domains: effortful control (focus and self-regulation), surgency (positive reactivity) and 
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negative affect (negative reactivity) (Rothbart & Bates, 2007), although some alternative factor 

structures have been proposed (e.g., Allan et al., 2013; Peterson et al., 2017). Although 

temperament is thought to be biologically-based and moderately stable over time (Marcel 

Zentner & Bates, 2008), longitudinal studies have demonstrated positive changes in infant 

temperament following sensitive parenting (Klein et al., 2018; Van Den Akker et al., 2010). 

Associations between parenting and temperament are bidirectional: experiences with the primary 

caregiver modulate inborn patterns of reactivity and developing regulatory skills, and infant/child 

behavior patterns elicit different responses from parents over time (Brooker et al., 2015; Kiff et 

al., 2011; Klein et al., 2018). The importance of this transactional pattern is illustrated by the 

well-documented construct of “difficult temperament”, referring to a cluster of behavioral 

characteristics that increase caregiver burden and convey higher risk for socio-emotional 

adjustment (for a review, see Zentner & Shiner, 2015). The specific characteristics encompassed 

by the “difficult temperament” construct vary slightly among researchers, however high 

Negative Affect is recognized as an essential feature and low Effortful Control is typically 

included as well (e.g., Bates, 1980; Daniels et al., 1984; Kochanska & Kim, 2013; Laukkanen et 

al., 2014; Pesonen et al., 2003; Slagt et al., 2016; Thomas & Chess, 1977).  

 Parenting and temperament also interact to predict developmental outcomes. The 

Differential Susceptibility and Diathesis-Stress models posit that temperamentally difficult 

children are more likely to elicit negative parent-child interactions, and that they are also more 

adversely affected by them (Belsky et al., 1998; Belsky & Pluess, 2009; Lengua et al., 2000; 

Slagt et al., 2016; Song et al., 2018; Stoltz et al., 2017). Multiple longitudinal studies have 

documented a “Mutual Exacerbation Effect”, wherein frequent negative interactions between 

irritable infants and frustrated parents escalate over time, further increasing the child’s risk for 
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later developmental, socio-emotional, and behavioral problems (Edwards et al., 2017; Lipscomb 

et al., 2011; Lorber & Egeland, 2011; Plamondon et al., 2018). Conversely, Kochanska (2015) 

used longitudinal data to demonstrate that children with secure attachment and temperamental 

positive emotionality are more likely to adopt a “willing stance” during socialization experiences 

with the parent, which promotes a positive developmental cascade toward adaptive outcomes in 

middle childhood. Parents of children who adopt this willing stance may be more likely to 

develop high PSE and Parenting Satisfaction, which is associated in turn with effective parenting 

behavior. These findings are highly consistent with the SIP model: parents of highly reactive 

children encode more negative cues due to increased child distress and corresponding parental 

frustration. Especially while under cognitive load due to fatigue or stress, these parents are more 

likely to ascribe hostile intent to the child or perceive themselves as unable to cope with the 

interaction (e.g., Johnston et al., 2017). These beliefs can make the parent less likely to adopt a 

child-oriented goal, and therefore they may select a response such as disengagement or discipline 

to eliminate the behavior without addressing the cause. Negative parenting practices increase the 

child’s negative affect over time (e.g., Achtergarde et al., 2015; Plamondon et al., 2018), 

ultimately increasing the frequency or intensity of future instances of child distress. 

 However, the mutual exacerbation effect is not inevitable. Verhage, Oosterman, and 

Schuengel (2015) used longitudinal data to demonstrate the value of resilience against negative 

feedback for mothers of highly reactive infants. First time mothers who maintained high PSE in 

spite of frustrating caregiving experiences were able to maintain high levels of sensitivity, 

ultimately reducing their child’s negative reactivity through positive parenting. The authors 

suggest that parenting support for low-resiliency caregivers may prevent or reduce the negative 

effects of low PSE on parents and children. Leerkes (2010) also demonstrated that mothers of 
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highly reactive infants were able to maintain sensitive parenting practices when they were able to 

detect child cues accurately, endorse infant-oriented goals, and were able to regulate frustration 

in response to infant crying. Therefore, parenting interventions that aim to support mothers 

coping with highly reactive infants and children represent a valuable public health investment, 

which may protect these vulnerable families from later adverse outcomes. 

 

1.4: Parenting Interventions 

 In the SIP model, the ‘database’ includes information from several sources, including the 

parent’s mental health, attachment style, past child behavior based on temperament, and 

caregiving experiences (e.g., DiPietro et al., 2015; Dykas & Cassidy, 2011; Goodman et al., 

1994; Leerkes, 2010; Schechter et al., 2015). Not all of these factors need to be addressed to 

improve parenting behavior through intervention; for example, reflective discussions of the 

mother’s early experiences may not be necessary or effective in promoting sensitivity 

(Velderman et al., 2006), and child-level risk factors such as difficult temperament may only be 

amenable to intervention through parenting behavior (e.g., Achtergarde et al., 2015; Kiff et al., 

2011; Kim & Kochanska, 2012). Instead, parenting interventions can operate by encouraging 

adaptive interpretations of cues, goal selection, and response selection/enactment. The goal is to 

empower mothers to identify and respond to her child’s cues effectively, so that they experience 

increased PSE through mastery experiences, and ultimately encode more positive cues through 

corresponding decreases in child negative affect.  

 Evaluations of a number of parent training programs have yielded promising results 

across several populations at varying levels of risk, including ethnic minority families, mothers 

with depression and anxiety, substance-abusing parents, and mothers of highly reactive infants 
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(e.g., Kohlhoff & Barnett, 2013; Mouton et al., 2018; Suchman et al., 2006; van Mourik et al., 

2017; Velderman et al., 2006). Researchers have described various potential mechanisms 

through which these programs may improve parenting behavior. Morris and colleagues (2017), 

for example, suggested that these programs operate through increasing social support and 

fostering positive parent-child interactions. Consistent with this claim, many programs 

incorporate video-feedback as a tool to scaffold parental perspective taking and cue recognition, 

and these programs are associated with positive parenting behavior and role satisfaction 

(Fukkink, 2008). A number of researchers have argued that PSE should be a primary target for 

intervention given strong associations with positive parenting, perhaps due to adaptive cue 

interpretation, goal selection, and response enactment (e.g., Bloomfield & Kendall, 2012; 

Troutman et al., 2012; Wittkowski et al., 2016). It is possible that the mechanisms of social 

support, positive interactions, and skill development through video-feedback all result in 

adaptive information stored in the ‘database’, which fosters positive parental attitudes that 

support ongoing effective parenting.  

 Thus, both SIP theory and a large body of research support the provision of parent 

training interventions for families considered “at-risk” due to characteristics of the parent, child, 

or broader environment. Parental attitudes such as PSE have emerged as a promising target for 

intervention, particularly among parents of highly reactive infants. However, a number of 

challenges associated with questionnaire methods and ethical service provision necessitate a 

careful approach to evaluation of parenting programs and interpretation of results. 
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1.5 Methodological Challenges and Focus of Dissertation 

 The fields of parenting and temperament research have often relied on questionnaire 

responses due to the resource-efficient nature of this methodology (e.g., Goldsmith et al., 1991; 

Mac Naughton et al., 2010). The Rothbart temperament scales are widely-used measures of 

temperament and have been developed and refined using large samples across developmental 

stages (Gartstein & Rothbart, 2003; Putnam, Gartstein, & Rothbart, 2006; Rothbart, Ahadi, 

Hershey, & Fisher, 2001). However, some researchers have reported alternative factor structures 

when using these questionnaires with different populations (e.g., Allan et al., 2013; Peterson et 

al., 2017), so it cannot be assumed that combination of items according to scoring instructions is 

appropriate across samples. This caveat is even more important when using measures that are 

less thoroughly validated, such as questionnaires measuring parental attitudes. Validation of the 

underlying factor structure is an essential step for questionnaire research; however, this 

information is sometimes excluded from studies employing this methodology (e.g., Affrunti & 

Woodruff-Borden, 2016; Cook et al., 2009; Golen & Ventura, 2015). Accordingly, the first aim 

of this dissertation is to examine the factor structure of two commonly used questionnaires across 

two demographically distinct samples. Resulting scores reflecting parental attitudes and child 

temperament characteristics will be employed to further investigate associations between these 

constructs, and form the basis of an evaluation of a parenting program.  

 Provision of evidence-based services to foster child development represents a crucial area 

of collaboration between researchers and front-line workers in the public health field. Therefore, 

the second aim of this dissertation is to evaluate the extent to which one such program, Make the 

Connection (0-1), is effective in enhancing positive maternal attitudes among at-risk mothers of 

infants in the Greater Toronto Area. To guide implementation decisions such as program content 
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and eligibility criteria, the third aim is to determine whether infant temperament characteristics 

are associated with differential response to Make the Connection (0-1).  

In any health-related program evaluation, ethical concerns regarding timely service 

provision and methodological rigor must be reconciled. Comparison to a control group is an 

essential component of program evaluation, particularly when examining constructs that are 

known to change over time, such as PSE (e.g., Glatz & Buchanan, 2015b; Leahy-Warren & 

McCarthy, 2011). However, the practical requirements of program implementation and delivery 

sometimes preclude the use of a fully randomized control trial. In these cases, careful 

comparisons across groups may be made using randomly selected subsamples matched on 

relevant demographic characteristics (e.g., Dehejia & Wahba, 1999; Mark & Reichardt, 2004; 

West et al., 2000). This approach balances methodological rigor with practical concerns, 

enabling families who would not be able to delay participation (e.g., due to the timing of 

program delivery in the area) to receive a potentially helpful intervention, while obtaining 

“waitlist control” data from families for whom this is possible. Thus, I have used a randomly-

selected subsample matched on infant age and sex to evaluate change in attitude relative to a 

waitlist control group. I have then followed up with data from the full sample, enabling me to 

investigate potential differential response to program based on infant temperament 

characteristics.  

 Finally, reliance on questionnaire methods introduces in the inescapable possibility of 

response bias, a particularly important consideration when examining correlates of attitudes. 

Under the SIP model, parental attitudes stored in the ‘database’ influence the manner in which a 

parent encodes and interprets their child’s cues. It has also been suggested that attitudes 

influence memory processes, such that individuals are more likely to recall events that are 
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consistent with their existing attitudes and beliefs (i.e., Confirmation Bias, Congeniality Effect, 

Selective Memory); however, the accuracy, prevalence, and characteristics of this tendency have 

been debated in the Social Psychology literature (e.g., Eagly et al., 1999; Mather et al., 2000; 

Oswald & Grosjean, 2004). Therefore, it is possible that a parent with low PSE and Parenting 

Satisfaction will preferentially recall and report negative child behaviors, introducing bias into 

questionnaire-based scores of the child’s negative affect, surgency, and effortful control. Indeed, 

several studies contrasting parental report with observer ratings of child temperament have 

documented large discrepancies (e.g., Gartstein & Marmion, 2008; Seifer et al., 2004; Stifter et 

al., 2008),  calling into question the validity of these measures. However, it is also possible 

parents are more accurate than observers, given the larger sample of behavior from which 

parents can draw and the potential confounding effects of the laboratory setting. The extent to 

which parental attitudes influence their perception of child characteristics has not been 

thoroughly examined; therefore, the fourth aim of this dissertation is to determine whether 

controlling for parental attitudes can reduce parent-observer discrepancy in ratings of child 

temperament. This methodological contribution may inform interpretation of the program 

evaluation described earlier and other studies employing questionnaire-based measures of child 

temperament.  

 

1.6 Structure of the Dissertation 

Aim 1: Determine Factor Structure of two questionnaire-based measures of parental attitudes 

and infant/child temperament. Chapter 2 details factor analytic results that are used to construct 

variables of interest in subsequent studies.  
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Aim 2: Evaluate whether Make the Connection (MTC) is effective in enhancing positive 

maternal attitudes among at-risk mothers of infants in the Greater Toronto Area. Chapter 3 

presents the results of a previously-published program evaluation documenting increases in PSE 

and Parenting Satisfaction among mother who completed MTC relative to a waitlist control 

group.  

Aim 3: Evaluate whether infant characteristics are associated with baseline maternal attitudes 

and/or differential change in attitudes following MTC participation. In Chapter 4, I present a 

series of multi-level models that examine change in attitudes within the context of infant 

characteristics.  

Aim 4: Investigate the association between maternal attitudes and child temperament in early 

childhood, and the potential of maternal attitudes in the perception of child temperament 

characteristics.  In Chapter 5, I present a series of regression analyses to determine whether 

inclusion of parental attitude scores reduces the discrepancy between maternal report of child 

characteristics and standardized laboratory measures of the same characteristics.  

 

These studies will contribute to the existing body of literature in a number of ways. From 

a practical, service-provision perspective, I have partnered with Toronto Public Health to 

evaluate the appropriateness of ongoing provision of MTC, and made recommendations 

regarding eligibility criteria. Methodologically, I have investigated one possible explanation for 

the parent-observer discrepancy in measurement of temperament, an issue that has been widely 

discussed and unresolved to date. Conceptually, I have applied the SIP model to parent-child 

interactions across two developmental periods and evaluated the malleability of attitudes stored 

in the ‘database’ to new information and experiences obtained through parenting intervention.  
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Chapter 2  

Factor Analysis: Maternal Attitudes and Temperament in Infancy and Early Childhood 

2.1 Abstract 

Questionnaire measures of child temperament are frequently used in developmental 

psychology.  Unfortunately, some studies do not include results demonstrating that the 

questionnaire scoring instructions represent an appropriate fit to their data, though several 

cultural, temporal, or demographic factors may necessitate the adjustment of questionnaire 

scoring for a given sample. The present study demonstrates this phenomenon through factor 

analysis of a widely used, 3-factor temperament questionnaire. Across two demographically 

distinct samples, a fourth temperamental factor of ‘shyness’ emerged in addition to the three 

existing dimensions of surgency, negative affect, and effortful control described by scoring 

instructions.  The factor structure of a questionnaire measuring parental attitudes is also reported, 

from which two factors reflecting Parent Self-Efficacy (PSE) and Parenting Satisfaction were 

extracted. Implications for use of questionnaire measures in developmental psychology are 

discussed.  

 

2.2 Introduction  

 Professionals frequently rely on parental report to examine a wide variety of child 

characteristics in both clinical and experimental settings (e.g., Achenbach & Ruffle, 2000; 

Fenson, 2007; Putnam et al., 2013). Parents provide a valuable source of information as they are 

able to draw from a vast array of daily experiences with their child. Parent-report measures of 

temperament are especially common due to associations with a wide range of topics of interest 

(e.g., Else-Quest et al., 2006; Nigg, 2006; Slagt et al., 2016). The most widely used temperament 
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questionnaires are the Infant Behavior Questionnaire (Rothbart, 1981) and the Child Behavior 

Questionnaire (Rothbart et al., 2001), which were carefully constructed using longitudinal data 

from families in the United States and convergent evidence from families in Asia. Standard and 

short forms of these questionnaires measure specific traits, such as vocal reactivity, impulsivity, 

fear, and cuddliness (Evans & Rothbart, 2007; Putnam, Gartstein, & Rothbart, 2006; Putnam et 

al., 2013; Putnam & Rothbart, 2006; Rothbart, Ahadi, Hershey, & Fisher, 2001; Rothbart, 1981). 

Given the time-consuming nature of these detailed questionnaires, further abbreviated forms 

were developed (‘very short’ forms: IBQ-VS and CBQ-VS) that provide scores for the three 

broader characteristics thought to underlie these specific traits: Negative Affect, Effortful 

Control, and Surgency (Putnam et al., 2013; Putnam & Rothbart, 2006; see Table 2.1). The Very 

Short Forms provide a time-efficient tool for incorporation of temperament into larger studies; 

therefore, many developmental researchers use these scores as predictors or covariates across a 

range of research topics (e.g., Allan et al., 2014; Ezpeleta et al., 2017).  
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Unfortunately, many studies that use these measures do not report analyses demonstrating 

that the scoring instructions represent a good fit to the particular sample in question (e.g., 

Affrunti & Woodruff-Borden, 2016; Brooker et al., 2015; Cook et al., 2009; Crawford et al., 

2011; Golen & Ventura, 2015; Lengua et al., 2000). This omission is cause for concern due to 

potential variation in response patterns across samples and over time. For example, as cell 

phones have rapidly replaced land lines, modern parents may respond differently to the item 

“How often does the infant look up from playing when the telephone rang?”, and low SES urban 

parents may respond differently than upper-middle SES suburban parents to the items “My child 

enjoys riding a tricycle or bicycle fast and recklessly” or “How often did your baby make talking 

sounds when riding in a car?” given differences in typical daily activities. Failure to identify and 

Table 2.1.  

Scale Descriptions and Example Items: Infant Behavior Questionnaire, Very Short Form and 

Children’s Behavior Questionnaire, Very Short Form 

Scale Description Example Item, IBQ-VS Example Item, CBQ-VS 

Surgency Stimulation-

seeking and 

positive affect 

During a peekaboo game, how often 

did the baby laugh? 

Likes going down high slides 

or other adventurous 

activities. 

 

Negative 

Affect 

Frequency and 

intensity of 

expression of 

displeasure  

How often did the baby seem angry 

(crying and fussing) when you left 

her/him in the crib? 

Is afraid of burglars or the 

"boogie man." 

Effortful 

Control 

Focus and self-

regulation 

When showing the baby something to 

look at, how often did s/he soothe 

immediately? 

Is good at following 

instructions. 

  (Putnam et al., 2013; Putnam & Rothbart, 2006) 
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exclude inappropriate items may introduce error variance or compromise validity of subsequent 

analyses.   

 Another potential source of error arises from the combination of items into scales (i.e., 

Negative Affect, Surgency, and Effortful Control). Although these broad temperament 

dimensions described by Rothbart and colleagues are thought to be relatively orthogonal 

(Putnam et al., 2013; Putnam & Rothbart, 2006), some inevitable overlap exists across excitatory 

and regulatory traits. For example, a child with strong regulatory skills will ultimately express 

lower levels of Negative Affect due to their ability to cope with these emotions and suppress 

associated behavior as needed. The trait shyness represents a particularly striking example of 

domain overlap. On the IBQ-VS, items related to shyness are included in the Negative Affect 

dimension (e.g., “When introduced to an unfamiliar adult, how often did the baby cling to a 

parent?”). On the CBQ-VS, shyness items are reverse coded and included in the Surgency 

dimension (e.g., “Is sometimes shy even around people s/he has known for a long time”). It is 

likely that both Surgency and Negative Affect contribute to shy behaviour; however, 

inconsistently ascribing these behaviors to either Surgency or Negative Affect may introduce 

additional error into temperament scores. Further, shyness may be a particularly influential trait 

for a child’s behavior in experimental settings, which often involve interaction with an 

unfamiliar adult (i.e.; the experimenter; for a review of various definitions of shyness in the 

literature, see Karasewich & Kuhlmeier, in prep).  

 Since the original publication of the IBQ-VS and the CBQ-VS (Putnam et al., 2013; 

Putnam & Rothbart, 2006), findings regarding the factor structure have been mixed. Leerkes and 

colleagues (2017) found the factor structure of IBQ-VS items to be consistent with the scoring 

instructions across racial and income groups with a sample of 470 parents of infants in the 
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United States. In contrast, Peterson and colleagues (2017) administered the IBQ-VS to a diverse 

sample of over 5,000 parents in New Zealand, and found a 5-factor solution to be the most 

appropriate fit to the data, reflecting dimensions of Negative Emotionality, Positive 

Emotionality, Fear, Orienting Capacity, and Affiliation/Regulation. Two separate studies of the 

CBQ-VS with Dutch and Spanish children generally replicated the broad 3-factor structure 

described by scoring instructions with some exceptions; in both studies, items related to shyness 

loaded on the Negative Affect factor rather than Surgency (de la Osa et al., 2014; Sleddens et al., 

2011). In contrast, Allen and colleagues (2013) recommended revision of CBQ-VS scoring 

following failure to replicate the 3-factor structure with a sample of 277 preschool children in 

Florida. Instead, exploratory factor analysis resulted in a 5-factor solution reflecting Surgency, 

Negative Affect, Effortful Control, Perceptual Sensitivity, and Shyness. Further, the authors 

described several items that loaded on multiple factors, items that did not load on the intended 

factor, and poor convergence across teacher, parent, and observer ratings. These mixed results 

regarding factor structure across samples further support the need to confirm the applicability of 

scoring instructions as applied to any sample of sufficient size. 

 Thorough item screening and careful combination of items into scales is not the only 

consideration when relying on parental report of temperament characteristics. Other factors such 

as parental attitudes or expectations may lead parents to describe the same behavior differently. 

For example, “My child sometimes becomes absorbed in a picture book and looks at it for a long 

time” does not specify what duration constitutes “a long time”, and therefore parents with high 

expectations for sustained attention may assign their child a low score, even if the child 

possesses average-or-higher concentration ability. Further, parents who frequently find 

themselves frustrated or overwhelmed by challenges associated with parenting may over-
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estimate the frequency and duration of their child’s expression of distress. Indeed, parental traits 

and attitudes are associated with responses to temperament questionnaire items and have been 

documented as a source of inter-rater discrepancy on temperament measures (e.g., Durbin et al., 

2007; Gartstein & Marmion, 2008; Leerkes, 2011; Peterson et al., 2017). Unfortunately, 

measures of parental attitudes are rarely included in studies using questionnaire-based 

temperament scores (e.g., Affrunti & Woodruff-Borden, 2016; Ezpeleta et al., 2017). Further, 

although PSE is widely studied (e.g., Jones & Prinz, 2005; Vance & Brandon, 2017), other 

attitudes that may influence a parent’s perception have not been well documented in the literature 

to date. One common measurement tool for parental attitudes is the Parent Sense of Competence 

Questionnaire (PSOC), which was originally published by Johnston and Mash (1989) with 

subscales reflecting Parenting Satisfaction and PSE. Some subsequent studies have replicated 

this factor structure, while others have included a third scale reflecting Interest (Črnčec et al., 

2010; Gilmore & Cuskelly, 2009; Karp et al., 2015; Ohan et al., 2000; Rogers & Matthews, 

2004). Inclusion of appropriate measures of parental attitudes as covariates when working with 

temperament questionnaires has the potential to increase the accuracy of these scores. To 

evaluate this possibility, thorough investigation of the factor structure of questionnaire responses 

from a given sample is an essential first step.  

 The aim of the present study is to examine the factor structure of widely used 

questionnaires measuring parental attitude (PSOC) and infant/child temperament (IBQ-VS, 

CBQ-VS) across two samples: “at-risk” mothers of infants in a large urban area, and a non-risk 

sample of 80 mothers of 5-year-old children in a small city. Further information about the 

demographics of each sample is available in Chapters 3 and 5. Notably, the sample size for 

mothers of 5-year-old children is smaller than recommended for factor analysis, and these results 
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should be interpreted with caution. Observed factor structures from the two samples will be 

compared to each other and to published questionnaire scoring instructions. Associations 

between maternal attitudes and infant/child temperament will also be examined. Results of the 

present study will form the basis of further investigation of maternal attitudes and child 

temperament in these samples, including discrepancy between observer and parent ratings and 

malleability of maternal attitudes with intervention (described in Chapters 3, 4, and 5). Results 

may also underscore the importance of empirical validation of scoring instructions across 

samples. 

 

2.3 Method 

2.3.1 Participants 

 Data from mothers of infants were collected as part of a program evaluation for a 

parenting skills group provided to “at-risk” families in the Greater Toronto Area between 2013 

and 2016. Data from mothers of 5-year-old children was collected as part of a larger laboratory 

study conducted in Kingston, Ontario, between 2017 and 2018. The mothers in the latter group 

were recruited from a database of families in the community willing to participate in studies. 

Both studies were approved by the Queen’s University General Research Ethics Board.  

The infancy sample consisted of 367 mothers of infants between 1 and 12 months of age 

(Mage= 6.06 months, SDage= 2.1 months, 44% female). All mothers in the sample were 

considered to be “at risk” for poor attachment based on fulfillment of at least two of the 

following risk criteria: first time parent, current or history of depression, socially isolated, low 

education, under 25 years of age, lacking confidence or PSE, and/or parenting alone.   Further 

information about data collection and the parenting program is presented in Chapter 3 of this 
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dissertation, and in O’Neill, Swigger, and Kuhlmeier (2018). The childhood sample consisted of 

80 mothers of 5-year-old children (Mage= 5.5 years, SDage= 3.6 months, 50% female). No risk 

criteria were applied to this sample, and further information about demographics is available in 

Chapter 5.  

2.3.2 Materials and Procedure 

 Mothers of infants completed the PSOC and IBQ-VS online prior to participating in a 

parenting program, then completed the PSOC questionnaire again nine weeks later. Mothers of 

5-year-old children completed questionnaires on paper in the laboratory while the child 

participated in experimental activities in a separate room; all data from mother-child dyads was 

collected at a single time point.  

Infant Behavior Questionnaire, Very Short Form (IBQ-VS). 

 This 37-item questionnaire was designed to measure Surgency, Negative Affect, and 

Effortful Control: the three broad dimensions of temperament thought to underlie finer-grained 

characteristics assessed in longer versions of the questionnaire (Table 2.1; Putnam et al., 2013). 

Respondents used a 7-point Likert scale to indicate how frequently their infant displayed each 

behavior in the past two weeks; items are presented in Table 2.2. 

Child Behavior Questionnaire, Very Short Form (CBQ-VS). 

 This 36-item questionnaire provides scores pertaining to the same three broad dimensions 

of temperament discussed earlier (Table 2.1), with age-appropriate item content for children. 

Respondents use a 7-point Likert scale to indicate how frequently their child displayed each 

behavior in the past two weeks; items are presented in Table 2.5.  
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Parent Sense of Competence Questionnaire (PSOC). 

 This 14-item questionnaire assesses respondents’ experience of the parenting role. 

Agreement with each statement is rated on a 6-point Likert scale (e.g., “I meet my own personal 

expectations for expertise in caring for my child”); items are presented in Table 2.9. The PSOC 

was completed on two occasions 9 weeks apart by mothers of infants, and on one occasion by 

mothers of 5-year-old children.  

 

2.4 Results 

2.4.1 Data Screening and Preparation. 

 In the infancy sample, 20 multivariate outliers were identified with Mahalanobis distance 

and excluded from analysis (Tabachnick & Fidell, 2007). Two items were excluded due to very 

low response rate (item 15: 30% missing, item 27: 56% missing), remaining items ranged from 

0% missing to 15% missing. Little’s MCAR test indicated that PSOC data were missing 

completely at random (χ2= 258.37, p = .122); however, IBQ-VS data were not (χ2= 7958.42, p = 

.02).  Therefore, multiple imputation was used to generate predicted values based on all other 

item responses. Past research has indicated that multiple imputation is preferable to deletion for 

both “missing at random” and “not missing at random” datasets, as multiple imputation 

minimizes bias resulting from non-random missing values (Nassiri et al., 2018; Rose & Fraser, 

2008).  

For the childhood sample, Little’s MCAR test indicated that data were missing 

completely at random for both CBQ-VS (χ2 (270) = 295.46, p = .138) and PSOC (χ2 (26) = 

28.12, p = .353) questionnaire responses, and rates of missing values were very low (0%-6.3% 

across all items). Mahalanobis distance indicated no extreme multivariate outliers beyond Z = 3. 
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The child sample is smaller than recommended for factor analysis (N=80), so as recommended 

by Yong and Pearce (2013) three items with low intra-item correlations (i.e., items 11, 26, and 

31) were dropped to establish acceptable sampling adequacy (KMO = .605).  

 For temperament questionnaire items in both samples, initial confirmatory factor analyses 

for a three-factor solution did not replicate scoring instructions, with each factor containing items 

from all three broad dimensions. Exploratory factory analysis with oblique rotations did not 

produce a satisfactory solution due to failure to converge, inadequate model fit, and/or Heywood 

cases. Therefore, I used Maximum Likelihood with Equamax rotation and extraction based on 

eigenvalues greater than one; which resulted in an appropriate model for all five factor analyses: 

three from the infancy sample (IBQ-VS at Time 1, PSOC at Time 1, PSOC at Time 2) and two 

from the childhood sample (CBQ-VS, PSOC).  

2.4.2 IBQ-VS Factor Structure 

 Factor analysis of the present dataset did not replicate the three-factor structure described 

by IBQ-VS scoring instructions, but instead grouped items into finer-grained subscales within 

these broad domains: a nine-factor solution accounting for 47% of the variance (Table 2.2). 

Results indicated acceptable sampling adequacy, sphericity, and model fit (KMO = .82, Bartlett’s 

test of sphericity χ2(595)= 4522.49, p < .001, RMSEA= .07). Two factors (5 and 9) were dropped 

due to few unique item loadings and poor interpretability.  Two items (23, 31) were dropped due 

to unique loadings on these factors, and one item (17) was dropped as it did not load on any 

factor.  

 Three factors reflected subscales within the Surgency domain, with items describing 

activity level, vocalizations, and laughter/high intensity pleasure. Two factors reflected subscales 

within the Effortful Control domain, with items describing cuddliness/soothability and duration 
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of orienting / low intensity pleasure. In each of these cases, Cronbach’s alpha values indicated 

stronger reliability when items were collapsed across subscales to form a single broad domain 

score, reflecting Surgency and Effortful Control respectively (Table 2.3).  Two factors contained 

items from sub-domains of Negative Affect; these subscales were reliable independently and 

appeared to assess distinct traits of Shyness and Fussiness/Distress, and were therefore retained 

as separate scales. Items, factor loadings, and reliabilities for the four scales are presented in 

Table 2.3, and Table 2.4 summarizes items that were dropped or re-allocated based on results.  
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Table 2.2 

Factor Loadings for IBQ-VS Items (Infant Sample, Time 1)          

Items 1 2 3 4 5 6 7 8 9 

4 When introduced to an unfamiliar adult, how often did the baby cling to a parent? .86         

28 When introduced to an unfamiliar adult, how often did the baby refuse to go to the unfamiliar 

person? 
.87         

33 When in the presence of several unfamiliar adults, how often did the baby cling to a parent? .87         

3 When tired, how often did your baby show distress?  .47        

9 When it was time for bed or a nap and your baby did not want to go, how often did s/he whimper 

or sob? 
 .63        

10 After sleeping, how often did the baby cry if someone doesn’t come within a few minutes?  .53        

16 How often did the baby seem angry (crying and fussing) when you left her/him in the crib?  .55        

22 At the end of an exciting day, how often did your baby become tearful?  .45   .34     

29 When you were busy with another activity, and your baby was not able to get your attention, 

how often did s/he cry? 
 .48        

32 When the baby wanted something, how often did s/he become upset when s/he could not get 

what s/he wanted? 
 .43        

12 When singing or talking to your baby, how often did s/he soothe immediately?   .30       

24 When being held, in the last week, did your baby seem to enjoy him/herself?   .71       

25 When showing the baby something to look at, how often did s/he soothe immediately?   .32 .34  .30    

30 How often during the last week did the baby enjoy gentle rhythmic activities, such as rocking or 

swaying? 
  .44      .56 

34 When rocked or hugged, in the last week, did your baby seem to enjoy him/herself?   .73       

35 When patting or gently rubbing some part of the baby’s body, how often did s/he soothe 

immediately? 
  .39       

Continued Next Page          
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Table 2.2 continued 

Factor Loadings for IBQ-VS Items (Infant Sample, Time 1)  
1 2 3 4 5 6 7 8 9 

5 How often during the last week did the baby enjoy being read to?      .50    

6 How often during the last week did the baby play with one toy or object for 5-10 minutes?      .38    

18 How often during the last week did the baby enjoy hearing the sound of words, as in nursery 

rhymes? 
  .31   .34    

19 How often during the last week did the baby look at pictures in books and/or magazines for 5 

minutes or longer at a time? 
     .79    

2 When tossed around playfully how often did the baby laugh?    .57      

7 How often during the week did your baby move quickly toward new objects?    .48      

8 When put into the bath water, how often did the baby laugh?    .34     .32 

14 During a peekaboo game, how often did the baby laugh?    .72      

1 When being dressed or undressed during the last week, how often did the baby squirm and/or try 

to roll away? 
      .55   

11 In the last week, while being fed in your lap, how often did the baby seem eager to get away as 

soon as the feeding was over? 
      .71   

13 When placed on his/her back, how often did the baby squirm and/or turn body?       .50 .34  

37 When placed in an infant seat or car seat, how often did the baby squirm and turn body?     .54  .33   

21 How often during the last week did the baby smile or laugh when given a toy?    .37  .31  .50  

26 When hair was washed, how often did the baby vocalize?        .34  

36 How often did your baby make talking sounds when riding in a car?        .68  

17 How often during the last week did the baby startle at a sudden change in body position (e.g., 

when moved suddenly)? 
         

*Note: Table continued next page 

 

 



   

 

28 

 

Table 2.2 continued 

Factor Loadings for IBQ-VS Items (Infant Sample, Time 1)  
1 2 3 4 5 6 7 8 9 

20 When visiting a new place, how often did your baby get excited about exploring new 

surroundings? 
     .38    

23 How often during the last week did the baby protest being placed in a confining place (infant 

seat, play pen, car seat, etc.)? 
    .98     

31 How often during the last week did the baby stare at a mobile or picture for 5 minutes or longer?         .48 
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Table 2.3 

Factor loadings and scale reliabilities of retained IBQ-VS items for the infant sample 

 

Shyness  (Factor 1)      α = .924  

IBQ4 When introduced to an unfamiliar adult, how often did the baby cling to a parent? .86 

IBQ28 When introduced to an unfamiliar adult, how often did the baby refuse to go to the unfamiliar person? .87 

IBQ33 When in the presence of several unfamiliar adults, how often did the baby cling to a parent? .87 

Negative Affect (Factor 2)   α = .792  

IBQ3 When tired, how often did your baby show distress? .47 

IBQ9 When it was time for bed or a nap and your baby did not want to go, how often did s/he whimper or sob? .63 

IBQ10 After sleeping, how often did the baby cry if someone doesn’t come within a few minutes? .53 

IBQ16 How often did the baby seem angry (crying and fussing) when you left her/him in the crib? .55 

IBQ22 At the end of an exciting day, how often did your baby become tearful? .46 

IBQ29 When you were busy with another activity, and your baby was not able to get your attention, how often did s/he cry? .46 

IBQ32 When the baby wanted something, how often did s/he become upset when s/he could not get what s/he wanted? .43 

Effortful Control  (Factors 3 and 6)          α = .772  

Factor 3 Cuddliness and Soothability      α = .708  

IBQ12 When singing or talking to your baby, how often did s/he soothe immediately? .30 

IBQ24 When being held, in the last week, did your baby seem to enjoy him/herself? .71 

IBQ25 When showing the baby something to look at, how often did s/he soothe immediately? .32 

IBQ30 How often during the last week did the baby enjoy gentle rhythmic activities, such as rocking or swaying? .44 

IBQ34 When rocked or hugged, in the last week, did your baby seem to enjoy him/herself? .73 

IBQ35 When patting or gently rubbing some part of the baby’s body, how often did s/he soothe immediately? .40 

Continued Next Page  
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Table 2.3 Continued 

Factor loadings and scale reliabilities of retained IBQ-VS items for the infant sample 

Effortful Control  cont.  (Factors 3 and 6)          α = .772    

Factor 6: Duration of Orienting and Low Intensity Pleasure     α = .663  

IBQ5 How often during the last week did the baby enjoy being read to? .50 

IBQ6 How often during the last week did the baby play with one toy or object for 5-10 minutes? .38 

IBQ18 How often during the last week did the baby enjoy hearing the sound of words, as in nursery rhymes? .34 

IBQ19 How often during the last week did the baby look at pictures in books and/or magazines for 5 minutes or longer at a time? .79 

Surgency (Factors 4, 7, and 8)         α = .775  

Factor 4: Laughter and High Intensity Pleasure     α = .702  

IBQ2 When tossed around playfully how often did the baby laugh? .57 

IBQ7 How often during the week did your baby move quickly toward new objects? .48 

IBQ8 When put into the bath water, how often did the baby laugh? .34 

IBQ14 During a peekaboo game, how often did the baby laugh? .72 

Factor 7: Activity Level               α = .684  

IBQ1 When being dressed or undressed during the last week, how often did the baby squirm and/or try to roll away? .55 

IBQ11 In the last week, while being fed in your lap, how often did the baby seem eager to get away as soon as the feeding was over? .71 

IBQ13 When placed on his/her back, how often did the baby squirm and/or turn body? .44 

IBQ37 When placed in an infant seat or car seat, how often did the baby squirm and turn body? .33 

Factor 8 Vocalizations               α =.550  

IBQ21 How often during the last week did the baby smile or laugh when given a toy? .50 

IBQ26 When hair was washed, how often did the baby vocalize? .34 

IBQ36 How often did your baby make talking sounds when riding in a car? .68 
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Table 2.4.  

IBQ-VS Items dropped or re-allocated based on the factor structure of the present sample 

Item  
IBQ-VS Scoring 

Instructions 
Factor Loading 

4. When introduced to an unfamiliar adult, how often did the baby cling 

to a parent? 
Negative Affect Shyness 

11. In the last week, while being fed in your lap, how often did the baby 

seem eager to get away as soon as the feeding was over? 
Effortful Control Surgency 

17. How often during the last week did the baby startle at a sudden 

change in body position (e.g., when moved suddenly)? 
Negative Affect None (dropped) 

20. When visiting a new place, how often did your baby get excited 

about exploring new surroundings? 
Surgency 

Effortful Control 

(dropped) 

28. When introduced to an unfamiliar adult, how often did the baby 

refuse to go to the unfamiliar person? 
Negative Affect Shyness 

31. How often during the last week did the baby stare at a mobile, crib 

bumper or picture for 5 minutes or longer? 
Effortful Control Factor 9 (dropped) 

33. When in the presence of several unfamiliar adults, how often did the 

baby cling to a parent? 
Negative Affect Shyness 

2.4.3 CBQ-VS Factor Structure 

 Similar to the pattern observed in the IBQ-VS data, factor analysis of CBQ-VS responses 

did not support the structure described by scoring instructions and instead grouped items into finer-

grained subscales within the broad domains of Surgency, Effortful Control, and Negative Affect. 

Eleven factors were extracted, accounting for 60.89% of the variance (Table 2.5). Although the 

sample is smaller than recommended for factor analysis (N=80), results indicated acceptable 

sampling adequacy and sphericity (KMO = .61, Bartlett’s test of sphericity χ2(528)= 1095.48, p < 

.001). As literature has indicated that RMSEA is inappropriate for small sample sizes, the Chi 

Square Goodness of fit test was used, and indicated acceptable model fit (χ2(220)= 207.6, p = .716). 

Factors 7 and 9 were dropped due to poor interpretability, necessitating exclusion of three items (1, 

7, 8) that loaded on factor 7 and two items (24, 35) that loaded on factor 9. Item 20 was also 

dropped as it did not load on any factor.  
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 Also consistent with the pattern observed in IBQ-VS data, Cronbach’s alpha values 

generally indicated stronger reliability when items were collapsed across subscales to form a single 

broad domain score, except for factor 1: Shyness. Separation of Shyness from the two remaining 

Surgency subscales resulted in acceptable reliability, so Shyness was retained as a separate scale. 

The remaining two Surgency subscales (activity level and impulsivity/high intensity pleasure) were 

combined to form a broad Surgency variable. Three factors were combined to create Effortful 

Control (low intensity pleasure, inhibitory control, and sustained attention/perceptual sensitivity) 

and Negative Affect (discomfort, sadness/anger, soothability) scales. Items, factor loadings, and 

reliabilities for the four temperamental traits are presented in Table 2.6, and Table 2.7 summarizes 

items that were dropped or re-allocated based on results. 
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Table 2.5. 

Factor Loadings for CBQ Items (Child Sample) 

Items 1 2 3 4 5 6 7 8 9 10 11 

10 Seems to be at ease with almost any person. (Rev) .79           

22 Is sometimes shy even around people s/he has known a long time. .77           

34 Sometimes turns away shyly from new acquaintances. .80           

13 Prefers quiet activities to active games.      .73      

25 Is full of energy, even in the evening.      .44      

28 Likes rough and rowdy games.      .82      

4 Likes going down high slides or other adventurous activities.      .34  -.48  .52  

16 Likes to go high and fast when pushed on a swing.          .46  

19 Takes a long time in approaching new situations. (Rev) -.41         .72  

5 Is quite upset by a little cut or bruise.   .83         

29 Is not very upset at minor cuts or bruises. (Rev)   .88         

2 Gets quite frustrated when prevented from doing something s/he wants 

to do. 

    .56    .31  .38 

17 Seems to feel depressed when unable to accomplish some task.     .54  .43     

32 Gets angry when s/he can't find something s/he wants to play with.     .98       

14 When angry about something, s/he tends to stay upset for ten minutes 

or longer. 

       -.31   .64 

23 Is very difficult to soothe when s/he has become upset.           .79 

3 When drawing or coloring in a book, shows strong concentration.  .65          

Continued next page  
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Table 2.5 continued 

Factor Loadings for CBQ Items (Child Sample) continued 

           

Items 1 2 3 4 5 6 7 8 9 10 11 

12 Notices it when parents are wearing new clothing.  .41  .36     .42 .36  

15 When building or putting something together, becomes very involved 

in what s/he is doing, and works for long periods 

 .59          

36 Comments when a parent has changed his/her appearance.  .50       .53   

9 Likes being sung to.    .54        

21 Likes the sound of words, as in nursery rhymes.    .66        

27 Sometimes becomes absorbed in a picture book and looks at it for a 

long time. 

   .40    .47    

33 Enjoys gentle rhythmic activities, such as rocking or swaying.    .66        

6 Prepares for trips and outings by planning things s/he will need.  .44      .47    

18 Is good at following instructions        .59    

30 Approaches places s/he has been told are dangerous slowly and 

cautiously. 

       .56    

1 Seems always in a big hurry to get from one place to another.       .76     

7 Often rushes into new situations. -.35      .60     

8 Tends to become sad if the family's plans don't work out.       .53     

20 Hardly ever complains when ill with a cold.            

24 Is quickly aware of some new item in the living room.         .62   

35 Becomes upset when loved relatives or friends are getting ready to 

leave following a visit. 

        .50   
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Table 2.6. 

Factor loadings and scale reliabilities of retained CBQ-VS items for the child sample 

 

Shyness  (Factor 1)      α = .84  

CBQ10R Seems to be at ease with almost any person. .79 

CBQ22 Is sometimes shy even around people s/he has known a long time. .77 

CBQ34 Sometimes turns away shyly from new acquaintances. .78 

Surgency      α = .72  

Activity Level  (Factor 6)      α = .69  

CBQ13R Prefers quiet activities to active games .73 

CBQ25 Is full of energy, even in the evening.  .44 

CBQ28 Likes rough and rowdy games. .82 

High Intensity Pleasure, Impulsivity (Factor 10)      α = .64  

CBQ4 Likes going down high slides or other adventurous activities. .52 

CBQ16 Likes to go high and fast when pushed on a swing. .46 

CBQ19R Takes a long time in approaching new situations .72 

Negative Affect      α = .74  

Discomfort (Factor 3)      α = .85  

CBQ5 Is quite upset by a little cut or bruise. .83 

CBQ29R Is not very upset at minor cuts or bruises. .88 

Sadness & Anger (Factor 5)   α = .77   

CBQ2 Gets quite frustrated when prevented from doing something s/he wants to do. .56 

CBQ17 Seems to feel depressed when unable to accomplish some task. .54 

CBQ32 Gets angry when s/he can't find something s/he wants to play with. .98 

Soothability (Factor 11)     α = .70    

CBQ14 When angry about something, s/he tends to stay upset for ten minutes or longer. .64 

CBQ23 Is very difficult to soothe when s/he has become upset. .79 

Continued next page   
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Table 2.6. continued 

Factor loadings and scale reliabilities of retained CBQ-VS items for the child sample 

 

Effortful Control      α = .76  

Sustained Attention, Perceptual Sensitivity (Factor 2)      α = .75    

CBQ3 When drawing or coloring in a book, shows strong concentration. .65 

CBQ12 Notices it when parents are wearing new clothing. .41 

CBQ15 When building or putting something together, becomes very involved in what s/he is doing,  

and works for long periods. 

.59 

CBQ36 Comments when a parent has changed his/her appearance .50 

Low Intensity Pleasure (Factor 4)   α = .62  

CBQ9 Likes being sung to. .53 

CBQ21 Likes the sound of words, as in nursery rhymes. .66 

CBQ27 Sometimes becomes absorbed in a picture book and looks at it for a long time .47 

CBQ33 Enjoys gentle rhythmic activities, such as rocking or swaying .66 

Inhibitory Control (Factor 8)     α = .60  

CBQ6 Prepares for trips and outings by planning things s/he will need. .47 

CBQ18 Is good at following instructions .59 

CBQ30 Approaches places s/he has been told are dangerous slowly and cautiously. .56 

+ 

Table 2.7. 

CBQ-VS Items dropped or re-allocated based on the factor structure of the present sample 

Item 

CBQ-VS 

Scoring 

Instructions 

Factor Loading 

1. Seems always in a big hurry to get from one place to another. Surgency Factor 7 (dropped) 

7. Often rushes into new situations.  Surgency Factor 7 (dropped) 

8. Tends to become sad if the family's plans don't work out. Negative Affect Factor 7 (dropped) 

10. Seems to be at ease with almost any person. Surgency Shyness 

20. Hardly ever complains when ill with a cold. Negative Affect None 

22. Is sometimes shy even around people s/he has known a long time. Surgency Shyness 

24. Is quickly aware of some new item in the living room 
Effortful 

Control 
Factor 9 (dropped) 

34. Sometimes turns away shyly from new acquaintances. Surgency Shyness 

35. Becomes upset when loved relatives or friends are getting ready 

to leave following a visit. 
Negative Affect Factor 9 (dropped) 
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2.4.4 Comparison of derived factors and scoring instructions: IBQ-VS and CBQ-

VS 

 In both samples, all three factor-derived scales were highly correlated with 

scales from the original scoring instructions, which is expected given the substantial 

overlap across items. However, significant differences between the factor-derived score 

and original score were found for all but one measure. In the infancy sample, scoring 

instructions yielded higher Surgency scores, lower Negative Affect scores, and lower 

Effortful Control scores compared to factor scores, all with a medium effect size. In the 

childhood sample, use of scoring instructions yielded lower Surgency scores with a 

large effect size and higher Effortful Control scores with a small effect size. Factor-

derived Negative Affect scores were not significantly different than those derived from 

scoring instructions in the childhood sample.  

Table 2.8. 

Comparison of original and factor derived scores 

Scale Correlation 
Factor Score 

Mean (SD) 

Original Scale 

Mean (SD) 

Mean 

Difference 
Test Statistic 

IBQ Surgency r=.96, p < .001 4.45 (.94) 4.62 (.91) -.17 t(366) = 12.31, p < .001, d = .64 

IBQ Neg. Aff r=.9,  p < .001 4.21 (1.09) 3.8 (.98) .4 t(366) = -16.23, p < .001, d = .85 

IBQ Eff. Con. r=.95, p < .001 5.57 (.74) 5.39 (.71) .18 t(366) = -15.11, p < .001, d = .79 

IBQ Shyness NA 2.94 (1.6) NA NA NA 

CBQ Surgency r=.83, p < .001 5.12 (.98) 4.54 (.9) .58 t(79) = 9.5, p < .001, d = 1.06 

CBQ Neg. Aff r=.91, p < .001 4.11 (1.05) 4.16 (.87) -.05 t(79) = -1.02, p = .31 

CBQ Eff. Con. r=.99, p < .001 5.34 (.81) 5.37 (.8) -.04 t(79) = -2.9, p = .01, d = .32 

CBQ Shyness NA 4.24 (1.37) NA NA NA 

 

PSOC Factor Structure. 

 Factor analyses were conducted separately for three sets of PSOC items across two 

samples: mothers of infants completed the PSOC questionnaire before (Time 1) and after 
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(Time 2) completing a parenting program or receiving no intervention over nine weeks, 

and mothers of 5-year-old children completed the questionnaire once. In the infancy 

sample, responses at Time 2 were collapsed across parenting program and no intervention 

groups. Although program participation may influence the attitudes measured by the 

PSOC, there is no reason suspect that participation in MTC would affect the factor 

structure of PSOC items insofar as they reflect discrete maternal attitudes (i.e., although an 

attitude such as Parenting Satisfaction may increase with intervention, the extent to which 

the items assessing Parenting Satisfaction hang together as a factor should not vary 

meaningfully across condition).  

 For the infancy sample, factor analysis produced a 4-factor solution at Time 1 accounting 

for 44% of the variance, and a 3-factor solution at Time 2 accounting for 42% of the variance 

(Table 2.9). Sampling adequacy, sphericity, and goodness of fit were acceptable at both time 

points (Time 1: KMO= .846, RMSEA = .068; Time 2: KMO = .866, RMSEA = .068). Consistent 

with past research, the first factor reflected PSE and the second factor reflected Parenting 

Satisfaction at both time points. Single-item differences for item loadings on factor 2 were noted 

across the time points (i.e., items 1 and 5); however, in both cases Cronbach’s alpha was higher 

when the items were retained. Factors 3 and 4 were excluded as they were less consistent across 

time points and lacked interpretability. Item loadings and reliabilities for the first two factors are 

presented in Table 2.10. Similar results were obtained based on responses from mothers of 5-

year-old children: a four factor solution accounted for 52% of the variance (Table 2.9). The first 

two factors were identical to those described by Gilmore and Cuskelly (2009) as Parenting 

Satisfaction and PSE. Factors 3 and 4 were dropped due to few unique item loadings and poor 

interpretability.  Results are presented in Table 2.10.   
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Table 2.9. 

 PSOC item factor loadings across all samples 

 

Infant Time 1 

 

Infant Time 2 

 

Child 

PSOC items 1 2 3 4 1 2 3 1 2 3 4 

4. I would make a fine model for a new mother/father to follow in order to learn what 

she/he would need to know in order to be a good parent. 
.69    .60 -.34  .48    

7. I meet my own personal expectations for expertise in caring for my child. .67    .66   .54    

8 If anyone can find the answer to what is troubling my child, I am the one. .31    .45  .32 .53    

10 Considering how long I’ve been a mother/father, I feel thoroughly familiar with this 

role. 
.57   .30 .67   .74    

12 I honestly believe I have all the skills necessary to be a good mother/father to my child. .50    .64   .83    

1 Even though being a parent could be rewarding, I am frustrated now while my child is at 

his/her present age. 
 X .35 .54  .41 .51  .34   

2 I go to bed the same way I wake up in the morning, feeling I have not accomplished a 

whole lot. 
 .70    .71   .82   

3 I do not know why it is, but sometimes when I’m supposed to be in control, I feel more 

like the one being manipulated. 
 .43 .43   .31 .56  .54   

5 A difficult problem in being a parent is not knowing whether you’re doing a good job or 

a bad one. 
.32 .33    X   .38   

6 Sometimes I feel like I’m not getting anything done.  .56    .56   .65   

13 Being a parent makes me tense and anxious  .46    .48   .47   

11 1If being a mother/father of an infant were only more interesting, I would be motivated 

to do a better job as a parent. 
  .96    .75   -.31  

9 My talents and interests are in other areas, not being a parent.    .59  .34 .37    -.34 

14 Being a good mother mother/father is a reward in itself.    .51   .45    .98 
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Table 2.10  

Factor loadings and scale reliabilities of retained PSOC items across samples 

Factor 1: PSE 

 

 

Infant 

Time 1 

 

 

Infant 

Time 2 

 

 

 

Child 

P4 I would make a fine model for a new mother/father to follow in order to learn what she/he would need to know 

in order to be a good parent. 
.69 .60 .48 

P7 I meet my own personal expectations for expertise in caring for my child. .67 .66 .54 

P8 If anyone can find the answer to what is troubling my child, I am the one. .31 .45 .53 

P10 Considering how long I’ve been a mother/father, I feel thoroughly familiar with this role. .57 .67 .74 

P12 I honestly believe I have all the skills necessary to be a good mother/father to my child. .50 .64 .83 

PSE Scale Reliability α= .75 α= .78 α= .78 

 

Factor 2: Parenting Satisfaction 

Infant 

Time 1 

Infant  

Time 2 

 

Child 

P2 I go to bed the same way I wake up in the morning, feeling I have not accomplished a whole lot. .70 .71 .82 

P3 I do not know why it is, but sometimes when I’m supposed to be in control, I feel more like the one being 

manipulated. 
.43 .31 .54 

P6 Sometimes I feel like I’m not getting anything done. .56 .60 .65 

P13 Being a parent makes me tense and anxious .46 .48 .47 

P1 Even though being a parent could be rewarding, I am frustrated now while my child is at his/her present age. X .41 .34 

P5 A difficult problem in being a parent is not knowing whether you’re doing a good job or a bad one. .33 X .38 

Parenting Satisfaction Scale Reliability  α= .75 α= .74 α= .80 
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Associations across samples: Attitudes, Temperament, and Demographics. 

 In order to examine the extent to which the four temperament scales measure independent 

traits, vary across the child’s age, and are associated with parental attitudes, correlations among 

these variables are presented in Tables 2.11 and 2.12. In the infancy sample, infant age was 

significantly positively correlated with every variable except Parenting Satisfaction, whereas no 

significant correlations were found with age in the childhood sample. In the childhood sample, 

temperament dimensions were not significantly correlated except for Shyness, and in the infancy 

sample most temperament scales were significantly inter-correlated. Parental attitudes of PSE 

and Parenting Satisfaction were significantly correlated in both samples. In the childhood 

sample, significant correlations between PSE and Effortful Control and between Parenting 

Satisfaction and Negative Affect were observed. In the infancy sample, both PSE and Parenting 

Satisfaction were associated with Effortful Control, Negative Affect, and Surgency, while 

Shyness was not significantly associated with either maternal attitude variable.  
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Table 2.11  

Correlations: Temperament and Attitudes, Infancy Sample 

 Shyness 

Negative 

Affect Surgency 

Effortful 

Control 

PSE 

Time 1 

Satisfaction 

Time 1 

Infant Age 
r 0.30 0.10 0.57 0.15 0.15 0.03 

p >0.01 0.06 >0.01 0.01 >0.01 0.62 

Shyness 
r 1.00 0.36 0.36 0.09 0.05 0.01 

p  >0.01 >0.01 0.10 0.33 0.88 

Negative 

Affect 

r  1.00 0.16 -0.16 -0.15 -0.20 

p   >0.01 >0.01 >0.01 >0.01 

Surgency 
r   1.00 0.35 0.21 0.15 

p    >0.01 >0.01 >0.01 

Effortful 

Control 

r    1.00 0.34 0.36 

p     >0.01 >0.01 

PSE Time 

1 

r     1.00 0.53 

p      >0.01 

Note: Bolded values denote statistical significance 

 

Table 2.12 

Correlations: Temperament and Attitudes, Childhood Sample 

  
Shyness Surgency 

Negative 

Affect 

Effortful 

Control 
PSE 

Parenting 

Satisfaction 

Age R 0.05 0.05 0.07 0.16 0.11 -0.07 

p 0.66 0.64 0.55 0.15 0.34 0.53 

Shyness R 1.00 -0.30 0.23 0.09 0.04 0.00 

p  0.01 0.04 0.42 0.74 0.97 

Surgency R  1.00 -0.04 -0.08 
-

0.05 
-0.02 

p   0.71 0.49 0.67 0.86 

Negative 

Affect 

R   1.00 -0.04 0.10 0.34 

p    0.76 0.39 0.00 

Effortful 

Control 

R    1.00 
-

0.28 
-0.18 

p     0.01 0.11 

PSE R     1.00 0.36 

p      0.00 

Note: Bolded values denote statistical significance 
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2.5 Discussion 

 Investigation of the factor structure underlying questionnaire responses is an essential 

step for analysis of self-report or parent-report data due to the possibility of differences in item 

applicability and response patterns across samples. This phenomenon is illustrated in this paper 

using commonly-used questionnaires assessing infant/child temperament and parental attitude 

across two samples. Findings highlight Shyness as a distinct domain of temperament in addition 

to the three scales of Surgency, Negative Affect, and Effortful Control. Consistent with previous 

literature, maternal attitude scales of PSE and Parenting Satisfaction were extracted from both 

samples; however, response patterns in the present sample did not reflect Interest as a third factor 

documented by some previous work (Črnčec et al., 2010; Gilmore & Cuskelly, 2009; Ohan et al., 

2000; Rogers & Matthews, 2004). Distinct patterns of association between maternal attitudes and 

infant/child temperament were noted across the two samples, possibly due in part to the very 

different experiences of parenting infants and young children.  

 In both samples, the first factor extracted reflected Shyness, the degree of discomfort 

around unfamiliar adults. This finding reflects an important departure from IBQ-VS and CBQ-

VS scoring instructions; in prior research, shy behavior has been inconsistently allocated under 

either Negative Affect or Surgency domains (de la Osa et al., 2014; Putnam et al., 2013; Putnam 

& Rothbart, 2006; Sleddens et al., 2011). The present results suggested that Shyness may be 

better conceptualized as an independent domain of temperament, related to but distinct from 

Surgency and Negative Affect. This implication is particularly important given the strong 

potential for a child’s Shyness to influence their behavior in a variety of experimental settings, 

which often require interaction with an unfamiliar adult. In correlational studies, Shyness may 

interact with or predict other characteristics of interest in ways distinct from the other three broad 
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domains of Surgency, Negative Affect, and Effortful Control (e.g., Hilton et al., 2019; LaBounty 

et al., 2018; Laible et al., 2017). Therefore, unexamined reliance on the three temperament scores 

based on scoring instructions (i.e., Negative Affect, Surgency, Effortful Control) may obscure a 

powerful predictor of individual differences in child behavior. Therefore, when sample size 

permits, researchers should thoroughly investigate the factor structure of temperament data to 

check for the presence of a Shyness factor to improve the predictive power of other variables of 

interest.  

 Temperament scores were correlated with age in the infancy sample but not in the 

childhood sample, possibly reflecting the rapid developmental changes that occur in the first year 

of life. Previous findings on the stability of PSE over time have been mixed, with some studies 

documenting relative stability and other indicating increases over time during infancy (Hamilton 

et al., 2015; Karp et al., 2015; Verhage et al., 2013). The present analysis documented increased 

PSE with age in the infancy sample and not in the childhood sample. It is possible that PSE 

increases at a slower pace during childhood and that the present sample lacked sufficient power 

to detect this change, or that PSE fluctuates in part according to developmental stage of the child.  

 Consistent with prior work (Črnčec et al., 2010; Gilmore & Cuskelly, 2009; Charlotte 

Johnston & Mash, 1989; Ohan et al., 2000; Rogers & Matthews, 2004), maternal PSE and 

Parenting Satisfaction emerged as distinct but related factors in both samples. As predicted, 

mothers of infants who reported low Negative Affect, high Surgency, and high Effortful Control 

also reported higher PSE and Parenting Satisfaction. This association may be bi-directional; 

infants with these characteristics are likely easier to parent, corresponding to more positive 

attitudes, and further, more positive attitudes may result in perception of one’s infant as 

possessing these desirable traits (e.g., Brooker et al., 2015; Kiang et al., 2004; Troutman et al., 



   

 

45 

 

2012). A surprising pattern of association was found among mothers of 5-year-old children: 

Effortful Control was negatively associated with PSE, and Negative Affect was positively 

associated with Parenting Satisfaction. A number of possible explanations exist for this counter-

intuitive result. Parents of high Negative Affect children may derive satisfaction from providing 

comfort during distressing experiences. Parents with a strong sense of PSE may preferentially 

recall instances when their child relied on their assistance for emotional or behavioral regulation, 

or they may have higher than average expectations for their child’s ability to self-regulate which 

influenced their interpretation of items.  

2.5.1 Future Directions and Limitations.  

  Differences in methodology between the two samples may have also influenced mothers’ 

report on either questionnaire.  Mothers of infants completed the questionnaire online at home, 

while mothers of children completed the questionnaire in the lab after completing an 

experimental activity where they discussed emotions with their child. As discussed earlier, the 

child sample size was smaller than recommended for factor analysis, and a larger sample may 

have resulted in a different pattern of item loadings, factor scores, and by extension, associations 

with parental attitude. Yet, the consistency of PSE and Parenting Satisfaction factors from the 

PSOC across both samples and in prior literature (Črnčec et al., 2010; Gilmore & Cuskelly, 

2009; Karp et al., 2015; Ohan et al., 2000; Rogers & Matthews, 2004) support the ongoing use of 

this measure. Similarly, a fourth IBQ/CBQ factor reflecting Shyness was also identified in both 

samples and has been documented in some prior work (Peterson et al., 2017). Associations 

between temperament and parental attitude were consistent with hypotheses in the infant sample, 

and will be further investigated using multi-method assessment of temperament for the child 

sample. Future work with these datasets may cast light on the nature of these associations; the 
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current results will be applied to investigate the role of maternal attitudes in reporting of child 

temperament, and the malleability of maternal attitudes to intervention in the context of 

temperament. 

 The current paper is not intended to provide alternative scoring instructions for the 

questionnaires examined, but to ensure appropriate data management for subsequent studies with 

the present sample. Researchers using these questionnaires should carefully examine the 

underlying factor structure to eliminate or adjust items that may load differently for various 

reasons (e.g., temporal and cultural differences). Failure to do so may obscure underlying 

associations or adjust other scores inappropriately if temperament scales are used as covariates. 

Results from this series of factor analyses underscore the importance of careful examination of 

data when using questionnaire methods, particularly in the area of temperament research.  
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Chapter 3  

‘Make the Connection’ parenting skills program: a controlled trial of associated 

improvement in maternal attitudes 

Amy O’Neill, Kimberly Swigger & Valerie Kuhlmeier (2018): ‘Make the Connection’ parenting 

skills program: a controlled trial of associated improvement in maternal attitudes. Journal of 

Reproductive and Infant Psychology, DOI: 10.1080/02646838.2018.1497779 

 

Note: An earlier version of this chapter was published in the Journal of Reproductive and Infant 

Psychology (see citation above). According to feedback from committee members, I constructed 

two new dependent variables based on factor analysis from the full sample (i.e., Parenting 

Satisfaction and PSE); results with these variables are presented in this chapter. These findings 

replicated results from the published paper with two exceptions: effect sizes were slightly 

smaller and an interaction with infant age was not found in the present analysis. Therefore, 

conclusions based on these results were excluded and/or adapted to reflect results based on 

refined dependent variables.  

 

3.1 Abstract 

Objective: Assess the effectiveness of Make the Connection (MTC), an attachment-focused 

parenting program, in fostering maternal attitudes thought to underlie sensitive responding. 

Background: Effective parenting programs are thought to reduce negative outcomes associated 

with insecure attachment in infancy. Negative maternal attitudes and cognitions are thought to 
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contribute to insensitive parenting behaviour, and thus constitute a promising target for 

intervention. 

Method: 180 mothers of young infants were assigned to experimental or waitlist control groups 

based on program availability. Mothers completed questionnaires assessing parental attitudes at 

baseline, and again either after participating in MTC or after a 9-week waitlist period. 

Results: Participants who completed MTC showed significant improvement in PSE and 

Parenting Satisfaction with a small effect size relative to the waitlist control group. Mothers who 

did not participate in MTC showed no change in Parenting Satisfaction and a smaller increase in 

PSE over a nine-week period.  

Conclusion: MTC is effective in promoting positive maternal attitudes and is a strong candidate 

for public health initiatives targeting parenting skills. 

 

3.2 Introduction  

A number of researchers have applied Crick and Dodge’s Social Information Processing (SIP) 

framework (1994) to model factors that influence caregivers’ responses to their child early in 

development (e.g., Fuths et al., 2017; Charlotte Johnston et al., 2017; Leerkes, 2010; Milner, 

2003). A summary of the SIP model and it’s application to parent-child interactions is provided 

in section 1.2. Under this model, the caregiver’s database includes attitudes toward the child and 

parenting role, and these attitudes exert mutual influence on a series of steps between encoding 

child cues and enacting a response. Many other factors also affect this process of response 

formation in caregiver-infant interaction, such as poverty, grief, low social support, mental health 

problems, and stressful life events (e.g., Coyl et al., 2002; Raikes & Thompson, 2005; Sepa et 

al., 2004; Shah et al., 2011; Weinfield et al., 2000); these other factors may also interact with 
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caregiver attitude to shape response patterns. For example, negative parental attitude has been 

identified as one mechanism through which maternal depression undermines sensitive mother–

infant interactions (Mason et al., 2011), suggesting an interaction between parental attitude and 

mental health. 

Positive parental attitudes partially moderate the adverse effects of poverty on parent-

child relationships and child outcomes (Turner & Johnson, 2003), suggesting an interaction 

between parental attitude and SES. Therefore, positive caregiver attitudes enhance parenting 

behavior directly (e.g., Feldstein et al., 2004; Fulton et al., 2012; Goulet et al., 1998; Schenk et 

al., 2005), and also act as a protective factor in higher risk contexts (e.g., Bojczyk et al., 2018; 

Elder et al., 1995; Heerman et al., 2017; Holloway et al., 2016; Izzo et al., 2000).  

Parental attitudes represent one possible mechanism through which parenting programs 

enhance caregiver sensitivity, and also represent a pragmatic metric of associated change. As 

discussed in chapters 1 and 2, Parenting Self-Efficacy (PSE)  and Parenting Satisfaction 

represent distinct attitudes held by caregivers toward their child. The goal of the current study is 

to examine the degree to which PSE and Parenting Satisfaction change following participation in 

MTC (MTC), and attachment-focused parenting program delivered by Toronto Public Health.  

MTC aims to improve parental attitudes through activities designed to enhance the 

parent’s ability to take the baby’s perspective and understand infant communication. MTC takes 

a behaviour orientation, using video to examine interactions between the parent and infant and 

point out communicative signals, effective responses, and cues to the infant’s mental state. In 

prior work, video-feedback has been shown to enhance sensitivity among mothers of highly 

reactive infants, families coping with preterm birth, behavioural disorders and parental mental 

health conditions such as eating disorders (e.g., Juffer et al., 2005; Velderman et al., 2006); for a 
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review of video feedback interventions, see Fukkink (2008). In MTC, mothers are encouraged to 

focus on connecting with their baby using the theme of the day’s discussion (i.e., Learning, 

Language, or Love). Encouragement and gentle coaching is provided by the facilitator if the 

parent has any difficulty engaging the baby, reading their cues, or using the messages from the 

discussion. The mother is videotaped while playing with her infant for approximately 3 minutes, 

while other parents socialise with each other and the second facilitator. Later, a clip from each 

tape is viewed by the group to discuss positive aspects of the interaction. Care is taken to avoid 

criticism during tape-review to enhance mothers’ comfort with this process. Mothers observe 

their infants’ responses and are encouraged to speculate about what the baby is thinking or 

feeling at that time. 

MTC augments video-feedback with other resources such as informational materials 

about infant development, age-appropriate games and songs, social support and guided 

discussions. By conveying knowledge about typical infant needs and development (e.g., night-

time awakening), it is hoped that parents will form appropriate expectations and manage 

frustration effectively. Topics of discussion are designed to foster social support and empathic 

understanding among parents, and to make the infant’s experiences more relatable to adults. For 

example: 

You and a friend are at an amusement park and your friend wants 

you to go with her on one of the wildest rides. You are terrified! 

How would you like your friend to let you know she understands 

and accepts how you feel? What do you NOT want your friend to 

do or say? How could your friend help you feel less scared and 

maybe even get you to go on the ride? . . . Now imagine it’s time 

to give your baby a bath. As soon as he gets close to the water he 

starts to wriggle and then to wail. He’s terrified! How would you 

let your baby know that you understand and accept how he feels? 

What would your baby NOT want you to say or do? How could 
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you help your baby feel less scared about bath time and maybe 

even get to enjoy it? (Watson & MacKay Ward, 2009, pp. 84-87) 

MTC uses these varied strategies with the aim of enhancing parental empathic understanding to 

develop a pattern of sensitive responding and felt security for the infant. Under the SIP model, it 

is hoped that MTC conveys knowledge, attitudes, and abilities that support accurate encoding of 

infant cues, adaptive interpretation of these cues, appropriate goal and response selection, and 

effective enactment by the parent.  

MTC groups of 8–10 parents are led by two public health nurses and are comprised of 9 

90-minute weekly sessions. Each session includes three segments: ‘Parent and Baby Time’, 

during which parents interact with their infant through guided activities and reflect on their 

responses; ‘Parent Discussion’, during which the facilitator leads a discussion which draws 

parallels between parents’ own experiences and those of their infant; and ‘Videotaping and 

Refreshments’, during which parents are videotaped with their infants and socialise. Participants 

also have the opportunity for individual discussions with facilitators at the end of each session. 

Activities are structured around the themes of ‘Making the Connection’ through learning, 

language and love (Watson & MacKay Ward, 2009). 

An internal evaluation examined the demographic profile and perceptions of parents 

attending MTC (Swigger et al., 2017). Participants were 98% mothers, the majority of whom 

were married and first-time parents. Parents reported that they continued attending MTC each 

week because they liked the facilitator, felt connected to other parents, and found the topics 

interesting. Most participants (82%) indicated they were more frequently singing, playing, 

talking and/or taking the baby’s lead. Approximately half of parents declined to participate in 

videotaping, but among those who did participate, 92% reported the experience was ‘very useful’ 
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or ‘somewhat useful’. Almost all participants (96%) indicated they would recommend MTC to a 

friend. The present study sought to expand on these qualitative findings using validated measures 

of parental attitudes. Additionally, a waitlist control group was included to account for the effects 

of time, such as additional experience with the infant and the parenting role. Specifically, the 

present study examined whether participation in MTC is associated with improvement in 

maternal PSE and Parenting Satisfaction with the parenting role. Although behavioral measures 

of sensitive responding were not available in the current dataset, maternal PSE is strongly 

associated with positive parenting behaviors and child outcomes (de Haan et al., 2009; Giallo et 

al., 2013; Glatz & Buchanan, 2015a; Jones & Prinz, 2005; Putnam et al., 2002; Seçer et al., 

2012), and therefore serve as a proxy measure for the parenting behaviors that MTC aims to 

enhance.  

3.3 Method 

3.3.1 Participants. 

 Parents were referred to the program by various sources, including other public health 

programs, partner agencies within the community and local family resource centres. Those who 

consented to participate in the study were assigned by the intake nurse to the intervention or 

waitlist control conditions based on the availability of a group within the family’s geographic 

region before the infant’s first birthday. Under this procedure, parents of older infants were 

disproportionately assigned to the experimental group so that they could attend MTC before their 

infant became too old to participate. Therefore, a sex- and age-matched (to the nearest month) 

subsample was randomly selected from this larger pool to create equivalent intervention and 

waitlist control groups. Random selection was completed by the first author by grouping 

participant numbers by age and sex, then blindly drawing an experimental participant number 
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corresponding to the age and sex of each control group infant. To be included in the 

experimental group, parents must have attended at least five MTC sessions and have completed 

both videotaping activities (thus, those parents who declined videotaping were not included in 

this study). Regular attendance and videotaping are potentially important features of the program 

(Fukkink, 2008; Velderman et al., 2006), and therefore these criteria were adopted to ensure that 

experimental group participants had in fact completed the majority of the MTC program (see 

attrition analysis below). 

 This selection procedure resulted in a final sample of 180 mothers with infants ranging 

from 3 to 8 months of age, with identical infant age and sex distributions for both control and 

experimental groups (M: 5.7 months, SD = 1.6 months, 66% male). Infants 1–2 and 9–12 months 

of age were excluded due to insufficient sample size in these age brackets across both conditions. 

To be eligible for the program, attendees must fulfill at least two of the following risk criteria: 

first time parent, socially isolated, low education, under 25 years of age, parenting alone, lacking 

confidence and/or PSE, self-reported lack of infant sensitivity, risk for postpartum depression. 

These restrictions were adopted based on logistical constraints, existing programs in the 

community, and empirically identified risk factors (Toronto Public Health, 2005). Screening to 

determine fulfilment of eligibility criteria was completed by a public health nurse over the 

phone; further description of questions used to measure eligibility is provided in O’Neill, 

Swigger & Kuhlmeier (2018). Demographics related to other children in the home, maternal age, 

marital status and household income are provided in Table 3.1. 
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3.3.2 Procedure and measures 

 At the time of referral, parents were assured that participation in the study did not affect 

their opportunity to attend the program. Participants completed questionnaires at Time 1 (online 

after intake) and again at Time 2 after completing MTC (intervention group) or following a nine-

week waiting period (waitlist control). As part of a separate study, mothers also answered 

various questions about their demographic profile, perceptions of the program, services accessed 

in the community and other infant and parent characteristics. 

Parent sense of competence questionnaire (PSOC; Gilmore & Cuskelly, 2009).  

This 14-item questionnaire assesses participants’ own experience of the parenting role. 

Based on factor analytic results (see Chapter 2), 2 scores were generated reflecting PSE 

(perceived success in parenting activities) and Parenting Satisfaction (sense of fulfillment from 

parenting). Each statement is rated using a 6-point Likert scale with the following labels: 

Strongly Agree, Agree, Slightly Agree, Slightly Disagree, Disagree, Strongly Disagree. Scores 

Table 3.1  

Sample demographics. 

  Experimental Control Total 

First Child Yes 77 82 159 

 No 13 8 21 

Marital Status Married or living with partner 80 82 162 

 Single 7 8 15 

 Separated, divorced, widowed 3 0 3 

Age group 20–25 years 0 1 1 

 26–35 years 53 64 117 

 36 years or older 37 24 61 

Annual  

Household  

Income 

$0–$29,999 8 10 18 

$30,000–$59,999 11 10 21 

$60,000–$89,999 15 18 33 

 $90,000–$119,999 12 10 22 

 $120,000–$149,999 10 9 19 

 $150,000 or more 17 15 32 
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reflect the average of items in each scale; information on items, reliability, and factor loadings is 

provided in Tables 2.9 and 2.10.  

3.4 Results 

3.4.1 Attrition Analysis 

 All participants who completed the program (N = 275) were compared to all participants 

who did not complete MTC (N = 135) due to having attended less than five classes or 

completing less than two videotaping activities. Parents who did not complete the program had 

infants who were slightly older than those who did complete (F(1,408) = 5.66, p = .02, η2 = .014, 

Mexp = 6.29 months, Mnon-completer = 6.85 months). These groups, however, did not differ on 

parent’s age group (F(1,408) = 1.0, p = .31), infant gender (51% female in non-completer group, 

52% female in experimental group, p = .53, Fisher’s exact test), firstborn infants (88% firstborn 

infants in both groups, p = .87, Fisher’s exact test), Time 1 PSE (t(517)=.317, p = .75) or Time 1 

Parenting Satisfaction (t(517) = 1.56,  p = .12). 

3.4.2 Experimental and Control Groups 

Initial analyses indicated no significant main effect or interaction with infant age or sex, 

so they were not included as covariates. A repeated measures MANOVA indicated significant 

time-by-condition interactions for both PSE and Parenting Satisfaction (Table 3.2), with small 

effect sizes. Main effects of time were also noted for both variables: regardless of intervention, 

PSE increased with a large effect size and Parenting Satisfaction increased with a small effect 

size over the 9-week period (Table 3.3).  
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Table 3.2  

RM MANOVA results, effect of MTC across subscales 

Source Measure Statistic 

Time X 

Group 

Parenting Satisfaction F(1, 178) =  8.1, p = .005, η2 = .044 

PSE F(1, 178) =  6.15, p = .014, η2 = .033 

Time 
Parenting Satisfaction F(1, 178) = 7.79, p = .006, η2 = .042 

PSE F(1, 178) = 30.9, p < .001, η2 = .148 

 

Table 3.3  

Estimated marginal mean differences over time across condition 

Condition Measure 

Mean difference:  

Time 2 – Time 1 
St. Error p 95% C.I. 

Experimental 

Parenting 

Satisfaction 
.3 .08 <.01       .15 – .45 

PSE .41 .07 <.01       .27 – .55 

Control 

Parenting 

Satisfaction 
.0 .08 .97 −.15 – .15 

PSE .16 .07 .03       .02 – .3 

 

3.5 Discussion 

This paper examined the change in maternal PSE and Parenting Satisfaction following 

participation in MTC (0-1), as delivered to at-risk mothers by Toronto Public Health. Results 

demonstrated that mothers who completed MTC showed significant improvement in these 

attitudes relative to the control group with a small effect size. Main effects of time were also 

identified, with a small effect size for Parenting Satisfaction and a large effect size for PSE. This 

pattern indicates that mothers tend to feel more fulfilled and capable with respect to the parenting 

role over time even without intervention, and that participation in MTC further increases this 

improvement in attitudes among at-risk mothers of infants. Together, these results are consistent 

with qualitative findings that most parents found the program useful and enjoyable (Swigger et 
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al., 2017). Although the main effect of time on PSE is larger than the increase attributable to the 

program, it is hoped that this small “bolstering” effect on maternal PSE will further empower 

new mothers to care for their infants. Given the strong association it is hoped that improvement 

in these attitudes, represented as one component of the database under the SIP model, increases 

mothers’ capacity in a series of steps reflecting detection and interpretation of infant cues, and 

subsequent response generation, selection, and enactment. The application of this model is 

supported by documented associations between parental attitudes and positive parenting 

behaviors (e.g., De Montigny & Lacharité, 2005; Jungert et al., 2015). 

MTC utilises various strategies aimed to enhance the loving bond between mother and 

infant, and the relative importance of each strategy is unknown at present. Guided discussions 

are designed to make the infant’s experience more relatable to an adult caregiver, with the aim of 

encouraging empathic perspective-taking. Social support is emphasised, with the hope that 

mothers will benefit from encouragement, validation, and ‘normalising’ frustrations and 

setbacks. Facilitators provide psychoeducation about infant development throughout the 

sessions. Age-appropriate activities (e.g., games, songs) are taught so that parents have specific 

strategies for interaction, which may be particularly helpful to parents with limited experience or 

comfort with infants. Finally, video-taping is known to be an important component of similar 

interventions (Velderman et al., 2006), and is thought to encourage parents to reflect on their 

own non-verbal behaviour, take their infant’s perspective and identify communicative cues by 

the infant. 

3.5.1 Future Directions and Limitations 

This analysis supports the ongoing use of MTC as a program to support new parents; 

however, several limitations necessitate further study. Alternative processes such as expectation 
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effects, justification of effort, or demand characteristics (e.g.,  the perception that they must feel 

more satisfied or capable due to the time and effort they have devoted to the program, or a desire 

to please those who run the program by reporting higher values), cannot be discounted by the 

present analysis.  

Approximately half of mothers declined to participate in videotaping (Swigger et al., 

2017), and were therefore excluded from this study. Attrition results indicated no significant 

difference in baseline maternal attitudes between the experimental group and those who were 

excluded due to low attendance or non-completion of videotaping. The high rate of refusal for 

videotaping represents an important challenge in implementation of the program and possible 

target for further program development; MTC facilitators reported that lack of quiet space, fussy 

babies and lack of comfort with the process were factors that interfered with videotaping 

(Swigger et al., 2017). Given findings suggesting that brief parenting interventions may be most 

effective (e.g., Fukkink, 2008), a dose–response analysis investigating the number of sessions 

required for positive change in attitude could inform program delivery. The small effect size 

observed indicates the opportunity for ongoing program development to strengthen program 

effectiveness.  

Further, although all mothers in the program were considered to be at risk based on 

fulfilment of eligibility criteria, there may be meaningful differences depending on specific risk 

factors (e.g., a first-time parent under 25 compared to a single parent with postpartum 

depression) which were not identified in the current analysis. Given the higher rate of risk factors 

associated with poverty (e.g., Madigan et al., 2017; Reutter et al., 2000), equal distribution of the 

sample across income brackets may in fact indicate under-representation of “at-risk” mothers 

living in poverty. Provision of tangible resources such as offering a meal at MTC meetings may 
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improve attendance for this demographic (e.g., Becker et al., 2018). All participants in the 

present sample were mothers; investigation of the utility of MTC for fathers, grandparents, foster 

parents and other caregivers would determine whether MTC is effective across diverse family 

contexts. Finally, reliance on questionnaire report rather than observational data allows for the 

possibility that demand characteristics may have influenced results. Future research may 

endeavour to evaluate infant attachment directly via observational means (e.g., the Strange 

Situation procedure: Ainsworth et al., 2015; Infant CARE-Index: Crittenden, 1981), examine 

differential response across risk criteria, and evaluate the effect of other MTC programs targeting 

toddlers and preschoolers. Follow-up analysis of differential response based on infant 

temperament is presented in chapter 4.  

In summary, MTC, as delivered to at-risk mothers by a large public health agency in 

Canada, is effective in improving maternal attitudes thought to underlie sensitive responding 

with a small effect size. This program is a strong candidate for future and ongoing public health 

initiatives seeking to invest in the socioemotional development of at-risk infants. 

 

 

 

 

  



   

 

60 

 

Chapter 4  

Parenting Attitudes and Intervention in the Context of Infant Temperament 

4.1 Abstract 

The present study extends results of a previously published evaluation of the Make The 

Connection (MTC) parenting skills program with a larger sample of caregivers of infants under 

12 months of age. Consistent with previous findings, MTC was associated with increased Parent 

Self-Efficacy (PSE) and Parenting Satisfaction from baseline to program completion relative to a 

waitlist control group. Infant Effortful Control, Negative Affect, and Surgency were each 

significantly associated with caregiver attitudes at baseline; however, no significant interaction 

between temperament characteristics and condition were found. Results are discussed in the 

context of Social Information Processing Theory and public health service delivery.  

 

4.2 Introduction  

Parental attitudes form one part of a complex system of influences on responses to infant 

cues (see Crick and Dodge’s (1994) Social Information Processing Model (SIP), Section 1.2). 

Chapter 3 presented data from a program evaluation which suggests that Make the Connection 

(MTC) is effective in promoting maternal attitudes (i.e., Parenting Self Efficacy (PSE) and 

Parenting Satisfaction) which are thought to support positive mother-infant interactions. As with 

any dyadic process, characteristics of both caregiver and infant contribute to this pattern in both 

additive and interactive ways. Exclusive focus on maternal attitudes would neglect the crucial 

element of infant behaviors and traits. The present study expands the scope of the program 
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evaluation presented in Chapter 3 by considering infant temperament characteristics as potential 

moderators of program response. 

Under the SIP model, parents of infants with a “difficult temperament”, (characterised by 

high Negative Affect and low Orienting and Regulatory Capacity, see Section 1.3), encode (and 

potentially recall) negative infant cues more frequently. The caregiver’s corresponding emotions 

and experiences of interaction likely contribute to lower PSE and Parenting Satisfaction, which 

in turn negatively affect cue interpretation, goal selection, and behavioral response to the infant. 

This process has been described as The Mutual Exacerbation Effect (Belsky & Pluess, 2009), 

which refers to a cycle wherein temperamentally “difficult” children elicit negative interactions 

with caregivers that escalate over time, resulting in the child’s increased distress and risk for 

adverse outcomes. For example, Lorber and Egeland (2011) used longitudinal data to document 

an association between difficult temperament and negative parenting in infancy.  Further, these 

negative parenting practices predicted conduct problems in early childhood, mediated by 

mutually angry/hostile interactions at 2 years of age. The Mutual Exacerbation effect is also 

supported by Caspi and colleagues (2004) through a controlled, longitudinal analysis of a large 

sample of twins. Specifically, after controlling for negative affect at 5 years of age, the twin 

receiving more negative emotion from the caregiver showed a greater increase in negative affect 

at age 7 years. In contrast, Hong and colleagues (2015) demonstrated that 7-year-old children 

with high effortful control elicit more positive support and less negative control from parents, 

resulting in less parent-child conflict and higher family cohesion one year later.  

Less is known about patterns of mutual exacerbation in infancy; however, Lorber, Del 

Vecchio, and Slep (2015) identified an “externalizing” trait comprised of physical aggression, 

defiance, activity level, and distress to limitations with substantial longitudinal stability 
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detectable at 8 months of age. This trait was also associated with concurrent infant-caregiver 

bonding problems and future harsh parenting behavior. It is unknown whether components of 

this cyclical pattern can be observed earlier in development, though analyses presented in 

Chapter 2 of this dissertation suggest associations between parental attitude and Negative Affect, 

Effortful Control, and Surgency in the predicted directions among mothers of infants under one 

year of age (Table 2.11). 

Building on the Mutual Exacerbation Effect, the Differential Susceptibility hypothesis 

suggests that these temperamentally “difficult” children are more adversely affected by negative 

interactions with caregivers (Belsky & Pluess, 2009; for a review see Fischer et al., 2020). 

However, positive parental attitudes such as PSE can interrupt this cycle by influencing the 

caregiver’s perceptions (interpretation of infant cues), cognitions (goal selection), and behaviors 

(response selection) (e.g., Leerkes, 2010; Verhage et al., 2015). For example, a mother with high 

PSE who expects that she will ultimately be able to soothe her infant is less likely to select an 

avoidant response to crying, and a mother with high Parenting Satisfaction may be more likely to 

engage her infant in positive interaction during daily tasks. A variety of longitudinal studies have 

indicated that PSE accounts for some of the shared variance between “difficult” child 

temperament and ineffective caregiving practices (e.g., Lipscomb et al., 2011; Meunier et al., 

2010; Teti & McGourty, 1996), though less is known about Parenting Satisfaction. As discussed 

in Section 1.4, this literature has led many researchers to recommend parental attitudes as an 

appropriate target for intervention, and multiple program evaluations have demonstrated the 

effectiveness of various parenting programs in supporting families with irritable infants and other 

risk factors (e.g., van den Boom, 1994; Velderman et al., 2006; Wittkowski et al., 2016). 

Therefore, consideration of both infant temperament and caregiver attitudes has important 



   

 

63 

 

implications for service provision, as corresponding parental behavior predicts developmental 

outcomes for temperamentally vulnerable children.  

At present, the eligibility criteria for MTC participation reflect various influences on 

maternal attitude, such as risk of depression and social isolation (for complete list see Section 

3.3), and infant temperament may constitute an important addition to this list. Findings from 

Chapter 3 indicate that MTC is successful in promoting PSE and Parenting Satisfaction, however 

the impact of infant temperament was not investigated. The present study seeks to extend these 

initial results by examining the potential impact of infant characteristics on baseline parental 

attitudes, and on change in parental attitudes over time with and without MTC participation. To 

reduce the confounding effect of multiple temperamental traits corresponding to each child, 

multilevel modelling (MLM was used with a larger sample to examine each dimension of 

temperament in a controlled manner.  

4.3 Method 

4.3.1 Participants, Materials, and Procedure 

 Results presented in Chapter 3 were based on an age-matched subsample, whereas the 

present study utilises the full sample of N = 386 mothers (experimental n=277, control n=109) 

recruited by Toronto Public Health; therefore, the eligibility criteria, recruitment, and 

randomization procedures are identical to those described in Chapter 3. Infant Age and Sex were 

included as covariates in all analyses (Control M(SD)age = 5.53(2.1) months, 38.5% female, 

Experimental M(SD)age = 6.27(2.1) months, 46.8% female). The same procedure and 

questionnaire described in Chapter 3 were used: mothers completed the Parent Sense of 

Competence (PSOC) scale at baseline, and again after participating in MTC or after a 9-week 

waitlist period. At baseline, mothers also completed the Infant Behavior Questionnaire, Very 
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Short Form (IBQ-VS, Putnam & Rothbart, 2006), which was scored according to the factor 

analysis results presented in Chapter 2. Unlike the original scoring instructions, factor analytic 

results suggested the use of four subscales: the original three measures of Surgency, Effortful 

Control, and Negative Affect, and a fourth dimension of Shyness. More information about the 

questionnaire and factor analysis results are presented in Chapter 2.  

4.4 Results 

4.4.1 Attrition and Data Screening 

Attrition analysis indicated that mothers who completed the program (i.e., completed 

questionnaires at both time points, and for those in the experimental group, attended at least 5 

sessions and completed both videotaping exercises) reported slightly higher Parenting 

Satisfaction at baseline (F(1, 492) = 3.96, p = .05, η2= .01) and had infants who were slightly 

younger (F(1, 492) = 11.3, p = .001, η2= .02),  and slightly less shy (F(1, 492) = 5.56, p = .019, 

η2= .01). For participants who met inclusion criteria, Little’s MCAR test indicated that PSOC 

data were missing completely at random (χ2= 258.37, p = .122), however IBQ-VS data were not 

(χ2= 7958.42, p = .02). Therefore, I used multiple imputation to generate predicted values for 

missing data points based on other scores. Past research has indicated that multiple imputation is 

preferable to deletion for both “missing at random” and “not missing at random” datasets, as 

multiple imputation minimizes bias resulting from non-random missing values (Nassiri et al., 

2018; Rose & Fraser, 2008). The means, standard deviations, and correlations for each measure 

are presented in Table 4.1. All variables were inter-correlated with effect sizes ranging from 

small to large, apart from Shyness which was only associated with Negative Affect and 

Surgency.  
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4.4.2 Temperament and Baseline Attitudes 

 I used two hierarchical linear regressions to examine associations between infant 

characteristics and Parenting Satisfaction and PSE at baseline. For each model, infant age and 

sex was entered at Step 1, and the four temperament scores were entered at Step 2. Both models 

were significant, with predictors accounting for 14% of the variance in PSE (F(6, 360)= 9.97, p > 

.001, R2 = .14) and 16% of the variance in Parenting Satisfaction (F(6,360) = 11.69, p < .001, 

R2= .16). For both models, Negative Affect and Effortful Control were the only significant 

predictors.  

  

Table 4.1 

Attitude Temperament Correlations (Time 1) 
 

 PSE 
Parenting 

Satisfaction 

Eff. 

Cont. 
Neg. Aff. Surgency Shyness 

Mean (SD) 4.55 (.78) 3.95(.88) 5.57(.74) 4.21(1.09) 4.45(.94) 2.94(1.6) 

PSE (T1)  .53 .34 -.15 .21 .05 

 >.001 >.001 .005 >.001 .327 

Parenting 

Satisfaction 

(T1) 

  .37 -.2 .15 .01 

  .000 .000 .005 .882 

Effortful 

Control 
   -.16 .36 .09 

   .002 >.001 .1 

Negative Affect     .16 .36 

    .003 >.001 

Surgency      .36 

     >.001 
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Table 4.2 

Regressions: PSE and Parenting Satisfaction 

 

  Parenting Satisfaction PSE 

Step Variables Beta SE T p Beta SE T p 

0 Constant 4.15  .17 24.37 .000 4.41 .15 28.82 .000 

1 Age -.03 .03 -1.14 .25 .02 .02 1.05 .29 

Sex -.05 .09 -.60 .55 .01 .08 .07 .94 

2 Shyness .02 .05 .45 .65 .02 .04 .49 .63 

Neg. Aff. -.14 .05 -3.03 .003 -.1 .04 -2.46 .02 

 

Eff. 

Cont. 
 .28 .05 5.95 .00 .22 .04 5.14 .00 

Surgency .08  .06 1.40 .16 .07 .05 1.26 .21 

 

4.4.3 Program Evaluation Replication 

Consistent with prior results (see Chapter 3), a Repeated Measures MANCOVA with the 

full sample indicated a significant time by condition interaction for both Parenting Satisfaction 

(F(1, 364)= 11.56, p = .001, ηp
2 = .03) and PSE (F(1, 364)= 19.14, p < .001, ηp

2 = .05).  Details 

are presented in Table 4.3. Infant age was entered as a covariate due to age differences between 

experimental and control conditions. Follow-up t-tests with Bonferroni correction indicated that 

mothers who participated in MTC reported increased PSE and Parenting Satisfaction with a 

medium effect size. Mothers in the waitlist control group reported a small increase in PSE and no 

significant change in Parenting Satisfaction over the 9-week period (Table 4.4). 
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Table 4.3  

RM MANCOVA results 

 Df F p ηp
2 

PSE 

Time 1 26.47 >.001 .07 

Time x Baby Age 1 6.56 .01 .02 

Time x Condition 1 11.55  .001 .03 

Error 364    

Parenting 

Satisfaction 

Time 1 10.05  .002 .03 

Time x Baby Age 1 2.36  .125 .01 

Time x Condition 1 19.14 >.001 .05 

Error 364    

 

Table 4.4  

Estimated Marginal Mean Differences     

  Time 1 (SE) Time 2 (SE) Change t p d 

MTC 

PSE 4.53 (.05) 4.94 (.04) .41 10.02 >.001 .62 

Parenting 

Satisfaction 

 

3.96 (.06) 4.33 (.05) .37 8.1 >.001 .5 

Waitlist 

Control 

PSE 4.61 (0.8) 4.79 (.07) 
.15 

 
2.59 

.011 .25 

Parenting 

Satisfaction 
3.91 (.09) 3.92 (.08) 

.01 
.39 

.7 .04 

 

4.4.4 Differential Response: Temperament and MTC Participation 

 I used Maximum Likelihood estimation with robust standard errors in MPlus version 8.3 

to build a Multilevel Model evaluating differential response to MTC based on infant 

characteristics. The dependent variable was change in Parenting Satisfaction and PSE, as 

reflected by the slope between time 1 and time 2. Importantly, this model does not distinguish 

between high and low scores on either measure (evaluated in the Temperament and Baseline 

Attitudes section), only the extent to which scores changed over 9 weeks with and without 
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intervention. Null (empty) models indicated the presence of sufficient shared variance to justify 

the MLM approach (PSE ICC = 0.53, Parenting Satisfaction ICC = 0.61). In Model 1, Condition 

(MTC vs Control) was entered as a between-subject level 2 variable, and all infant characteristics 

were entered as within-subject level 1 variables. A random model was employed to generate 

slopes individually for each participant, assessing the main effect of each variable while 

controlling for all others. The Chi Square difference test based on -2 Loglikelihood (-2LL) with 

scaling correction indicated that addition of these predictors significantly improved model fit 

compared to the empty model for both Parenting Satisfaction and PSE (Table 4.5); parameter 

estimates for each main effect are presented in Table 4.6.  

Table 4.5 

-2LL Change 
    

  
Empty 

Model -2LL 

Model 

1 

-2LL 

Scaling 

Correction 

Chi 

Square 
p 

Parenting 

Satisfaction 
-850.39 -840.37 0.98 20.42 .008 

PSE -783.76 -725.33 0.97 120.43 >.001 
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Table 4.6    

Model 1: Main Effects  

  Δ Parenting Satisfaction Δ PSE 

  Estimate  SE p Estimat

e  

SE p 

Model 1: 

Main 

Effects 

Condition .22 .05 >.001 -.12 .04 .002 

Baby Age -.03 .01 .03 -.02 .01 .08 

Baby Sex -.04 .05 .41 -.05 .03 .16 

Shy -.01 .02 .71 >.01 .01 .78 

Neg. Aff. -.07 .02 .001 -.03 .02 .06 

Eff. Cont. .19 .03 >.001 .08 .03 .003 

Surgency .06 .03 .09 .08 .03 .01 

         

In the first model for each dependent variable, Condition and Effortful Control were 

significant predictors, and for Parenting Satisfaction, Baby Age and Negative Affect were also 

significant predictors. For PSE, Negative Affect was borderline significant (p = .06). To further 

investigate the significant negative effect of infant age on change in Parenting Satisfaction, 

follow up analyses using bivariate correlation and partial correlation controlling for all four 

temperament factors indicated no significant associations for either the experimental or control 

group. Modelling all potential interactions involving each temperament characteristic was not 

possible due to multicollinearity. Therefore, I created a series of fully random models, first 

controlling for the main effects of temperament variables, and then examining the interaction 

between condition and each temperament characteristic individually. This allowed me to 

evaluate whether each temperament characteristic is associated with change in attitudes in the 

same manner in the experimental and control groups. None of the interaction terms significantly 

improved model fit for either Parenting Satisfaction for PSE (Table 4.7).  

 Together, results from this chapter indicate that MTC is effective in increasing maternal 

feelings of PSE and Parenting Satisfaction for mothers of infants with various temperamental 
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traits. Based on parent report, low Effortful Control and high Negative Affect are associated with 

lower PSE and Parenting Satisfaction at baseline, however no evidence of differential response 

to the MtC program based on these traits was found. Results from the Control group suggest that 

without intervention, mothers’ feelings of PSE increase slightly over 9 weeks, while their 

feelings of Parenting Satisfaction show no significant change.  

Table 4.7 

Models 1 and 2 -2LL Change 
     

Dependent 
Model 1 

-2LL 

Interaction 

with 

Condition: 

Model 2 

-2LL 

Difference Test 

Scaling 

Correction 

Chi 

Square 
p 

PSE -725.33 

Eff. Cont. -725.27 0.83 0.13 .72 

Neg. Aff. -725.33 0.76 0 1 

Surgency -725.32 0.97 .01 .92 

Shyness -725.06 0.91 .58 .45 

Parenting 

Satisfaction 
-840.37 

Eff. Cont. -840.25 0.9 0.26 .61 

Neg. Aff. -839.42 0.89 2.14 .14 

Surgency -840.36 0.99 0.02 .9 

Shyness -840.36 0.96 .02 .9 

 

4.5 Discussion 

 The present study extended a previously published program evaluation of MTC (0-1) by 

using a larger sample and examining the influence of infant temperament. Consistent with 

previous findings (see Chapter 3), participation in MTC was associated with increased maternal 

PSE and Parenting Satisfaction, each with a medium effect size. Infant Effortful Control was 

associated with baseline and change (Time 1 to Time 2) in both maternal attitudes. Infant 

Negative Affect was also associated with both attitudes at baseline and temporal change in 

Parenting Satisfaction; Negative Affect also showed a borderline significant association with 
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temporal change in PSE. No evidence of differential response to MTC based on infant 

temperament was found.  

 Associations in the current data set suggest that, among child traits, Negative Affect and 

Effortful Control are particularly influential for caregiver attitudes. These two characteristics are 

commonly referenced as comprising “difficult” temperament in early life, as high Negative 

Affect and low Effortful Control can increase caregiver burden due to frequency, intensity, and 

duration of infant distress (e.g., Lipscomb et al., 2011; Lorber & Egeland, 2011; Martini et al., 

2017). In turn, other research has shown that these characteristics predict negative parent-child 

transactions among infants and young children, which can then over time intensify child distress 

and inhibit development of self-regulation (e.g., Caspi et al., 2004; Lorber & Egeland, 2011). If, 

as theorized, parental attitudes predict caregiving behavior (e.g., Bornstein et al., 2018; Holloway 

et al., 2016; C. Johnston et al., 2018; Jones & Prinz, 2005), then PSE and Parenting Satisfaction 

may serve as proxy measures for caregiver responses to the infant. Therefore, baseline and 

temporal data from this sample support this “Mutual Exacerbation Effect” (Belsky & Pluess, 

2009);  infant Negative Affect and Effortful Control were associated not only with attitudes at 

baseline, but also with attitude change over time. Future work could probe this association more 

thoroughly by assessing Negative Affect and Effortful Control again at a second time point (e.g., 

as described by Caspi et al., 2004; Lorber & Egeland, 2011). 

After controlling for other temperament traits, Surgency was positively associated with 

increased PSE over 9 weeks, though it was not associated with baseline attitudes. It is possible 

that Surgency represents a “double edged sword” for caregivers; it includes Activity Level, 

which is considered by some researchers to be a component of difficult temperament (e.g., 

Laukkanen et al., 2014; Pesonen et al., 2003), and also includes positive affective behaviors such 
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as “Smiling and Laughter” (Rothbart, 1981), which likely increases positive interactions with 

caregivers. In other words, these children may be more demanding of parental attention, but also 

provide more reinforcement during interaction, accounting for the mixed results observed in the 

present data.  

Shyness did not emerge as a significant predictor of either baseline attitude or change in 

attitude. Infant age did not predict baseline attitude, though age exerted a significant negative 

effect on change in Parenting Satisfaction in the full model. However, follow up analyses using 

bivariate and partial correlations indicated no significant association between infant age and 

change in Parenting Satisfaction for either condition. It is possible that fluctuation in Parenting 

Satisfaction changes based on developmental stage of the infant within the first year (e.g., due to 

changes in sleep patterns, social overtures, motor skills, etc.), however non-significant 

associations with baseline Parenting Satisfaction and non-significant follow up analysis raise the 

possibility that this finding within the full model may be anomalous. Further, age-based 

fluctuation in presentation of other temperamental characteristics (e.g., Shyness, which is not 

clearly present until around 6 months of age) was partialled out in the full model and may affect 

change in attitude directly or in interaction with other traits.  

Data from the present study support the assertion that caregivers of infants with high 

Negative Affect and low Effortful Control are at higher risk for maladaptive attitudes toward 

parenting their infant, and by extension vulnerable to the development of lower quality 

caregiving patterns. This finding is consistent with prior work, for example, Verhage and 

colleagues (2015) identified caregiver resilience against negative performance feedback from the 

infant as an important moderator of this link. Therefore, discussion of temperamental 

characteristics during MTC could assist new parents in forming adaptive interpretations of infant 
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distress, thereby preserving their sense of efficacy. Although the current data does not suggest 

that these caregivers benefit more than those with infants showing other temperamental profiles, 

addition of these traits to eligibility criteria for MTC and other parenting programs is 

recommended, as per the goal of providing service to “at-risk” families.  

Other programs have identified the utility of parenting programs for caregivers with a 

variety of risk factors, including “difficult” temperament (for a review, see Juffer et al., 2005). 

However, given heterogeneity of target populations and study objectives, few authors have 

reported analyses contrasting outcomes across specific temperament traits. For example, van den 

Boom (1994) reported positive effects of a caregiver program for parents of irritable infants, but 

did not contrast these findings with a sample of non-irritable infants. In contrast to the current 

findings, Velderman and colleagues (2006) documented that caregivers of highly reactive infants 

benefitted the most from a similar intervention using video-feedback; however, this program was 

delivered individually via home-visit, which likely provided greater individualization of content 

and lower attrition. Partial support for differential response based on Effortful Control was also 

reported by Overbeek (2017) using a sample of caregivers with slightly older children enrolled in 

the Incredible Years program, though no significant interactions with Negative Affect were 

reported. 

4.5.1 Future Directions and Limitations 

Importantly, MTC was not designed to target temperament-based risk specifically, but 

rather to promote sensitive caregiving using principles that are applicable across a range of 

family contexts and individual characteristics. Differential response to program based on other 

risk factors (e.g., personal attachment history, co-parenting dynamics, blended families, mental 

and physical health conditions) was not evaluated in the present analysis and may represent a 
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valuable topic of future work. Response to program may also vary by group-level differences 

(e.g., facilitator, the particular group attended). Nesting data within these groups would be ideal, 

however this information was not available for the present analysis. To address potential bias 

introduced by selection criteria (i.e., sessions attended and videotaping participation), intent-to-

treat analysis would also be a valuable follow-up investigation. The main effect of MTC 

participation on both PSE and Parenting Satisfaction is encouraging, as this pattern suggests that 

MTC is effective for a range of infant-caregiver dyads. Further, baseline data identify Effortful 

Control and Negative Affect as important risk factors, and analyses did not suggest that these 

higher-risk dyads fail to benefit from the program.  

 The present dataset cannot account for the possibility of reporting bias, as it was not 

possible within the scope of this study to obtain observational measures of temperament. As 

discussed in section 2.2, a number of factors may influence a caregiver’s perceptions of their 

infant’s “typical” behavior; prior work has documented a discrepancy between parental report 

and observer rating of temperamental characteristics (e.g., Gartstein & Marmion, 2008; Seifer et 

al., 2004). Under the SIP model, parental attitudes represent one likely influence on reporting, 

and may account for a portion of the discrepancy documented by these studies. Though not 

addressed in the current investigation, evaluation of this hypothesis is one objective for the study 

described in Chapter 4. Further, the possibility that attitudes may have influenced temperament 

report is not problematic for the primary conclusion of this study, namely, that MTC is 

associated with improvement in caregiver attitude. Future work may augment the present 

findings by extending this evaluation to other infant age groups or client populations and 

including observations of caregiver behavior.  
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Chapter 5   

Maternal Attitudes and Child Temperament in Early Childhood: A Multimethod 

Investigation of Validity and Generalizability 

5.1 Abstract 

The present study aims to investigate associations between maternal Parenting 

Satisfaction and Parenting Self-Efficacy (PSE) and child temperament characteristics in a sample 

of mothers and 5-year-old children. Questionnaire and observational measures of child 

temperament characteristics were obtained to determine whether controlling for maternal 

attitudes would decrease anticipated discrepancies across measures. In each case, questionnaire 

(CBQ-VS) and observational (Lab-TAB) scores targeting the same trait were not significantly 

associated with each other. Maternal reported attitudes were associated with CBQ temperament 

scores in the opposite direction as predicted: Parenting Satisfaction was positively correlated 

with Negative Affect, and PSE was negatively correlated with Effortful Control. No moderating 

effects of maternal attitudes were found. Additional post-hoc exploratory findings and possible 

methodological explanations for these counter-intuitive results are discussed in the context of 

existing theory and research.  

5.2 Introduction  

5.2.1 Maternal Attitudes and Child Temperament: A Brief Review  

 As modeled in Social Information Processing theory (Figure 1.1), a parent’s database of 

memories, schemas, and attitudes regarding their child is highly influential at each step in a 

given parent-child interaction (e.g., Crick & Dodge, 1994; Leerkes, 2010). These interactions 
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accumulate over time to form a relationship that is formative for the developing child. It is 

unsurprising, then, that maternal parenting attitudes are associated with a wide variety of 

outcomes in various samples (e.g., Albanese et al., 2019; Bornstein et al., 2018; C. Johnston et 

al., 2018; Wagner et al., 2018). Factor analyses presented in Chapter 2 replicated earlier research 

identifying Parenting Satisfaction and Parenting Self Efficacy (PSE) as distinct maternal 

attitudes across two samples: mothers of infants under 12 months and mothers of 5-year-old 

children. Chapter 3 demonstrated that Parenting Satisfaction and PSE are malleable, and improve 

with time during the infant’s first year of life and following participation in the Make the 

Connection (MTC) parenting group (O’Neill et al., 2018).  

Clearly these attitudes are influential for parenting, but one cannot understand the 

dynamics of a parent-child relationship by examining attributes of only one of the two 

participants. Child temperament traits and maternal attitudes exert bidirectional influence via the 

behavior of both individuals in interactions. Indeed, results from Chapter 4 demonstrated that 

PSE and Parenting Satisfaction were negatively associated with infant Negative Affect and 

positively associated with infant Effortful Control. Though MTC is associated with positive 

maternal attitude change, interactions between infant temperament characteristics and 

participation in MTC were non-significant. Make the Connection participation, infant Negative 

Affect, and infant Effortful Control were each independently associated with maternal PSE and 

Parenting Satisfaction.  

The study of individual traits and attitudes within the parent-child relationship represents 

a methodologically challenging topic, raising questions about the directionality of influence, 

accuracy of questionnaire measures, and generalizability of findings; these considerations must 

temper the interpretation of the present studies. For example, the pattern of associations between 
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child traits and maternal attitudes may manifest differently in later developmental periods (e.g., 

early childhood, adolescence). Further, results presented in Chapter 4 cannot preclude the 

possibility that mothers’ Parenting Satisfaction and PSE influenced their IBQ-VS questionnaire 

responses, so associations with infant Negative Affect and Effortful Control could be attributable 

to attitude-related differences in recall and interpretation of items, rather than characteristics of 

the child. For example, a parent with low Parenting Satisfaction may over-estimate the frequency 

with which the baby became upset when s/he could not get what s/he wanted (IBQ item 32, 

Negative Affect), representing a direct effect of maternal attitude on this temperament score.  

5.2.2 Validity and Generalizability 

 Several studies have demonstrated that questionnaire and observational measures of child 

temperament are moderately correlated at best.  Associations frequently fall short of statistical 

significance, and there is some debate about which measurement approach is superior (e.g., 

Durbin et al., 2007; Leerkes & Crockenberg, 2003; Seifer et al., 1994). Questionnaires that 

provide an adult’s assessment of a child’s temperament are vulnerable to a number of sources of 

error, including the applicability of scoring instructions to diverse populations over time and the 

potential for the respondent’s attitudes to influence their interpretation of items. Based on a large 

review of “person perception” studies, Kenny (1994) estimated that when one individual 

evaluates another on some trait, the variance in their judgement is accounted for as follows: 15% 

target variance (the person being rated), 20% perceiver variance (characteristics of the rater). 

20% relationship variance (characteristics of interaction patterns of the two individuals), and 

45% error (for further discussion, see Seifer et al., 2004). Several potential sources of error exist 

for observational measures of temperament as well, due to factors such as daily variation in 

mood, specific qualities of the assessor or observer, and the novel laboratory environment, any of 
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which may influence a child’s behavior. Some variability in multi-method assessment is to be 

expected; however, these low rates of concordance should prompt researchers to carefully 

consider the validity of their measures.  

 Concerns about IBQ-VS and CBQ-VS scale validity for the two samples at hand were 

addressed via factor analysis, which identified four broad temperament characteristics for both 

samples (i.e., Shyness, Negative Affect, Effortful Control, and Surgency, see Chapter 2). Results 

from Chapter 4 suggest associations between two of these four temperamental domains 

(Negative Affect and Effortful Control) and maternal attitudes (Parenting Satisfaction and PSE) 

among mothers of infants. One aim of the present study is to determine whether the same pattern 

of associations is observed among mothers of 5-year-old children. Given significant changes in 

an individual’s behavior and interactions across early development, together with mothers’ larger 

‘database’ of information from years of experience with their child, it is possible that a very 

different pattern of associations may emerge (or be absent entirely) at this later developmental 

period. 

 The present study seeks to further examine the potential for respondent attitudes to 

influence their report of child temperament characteristics. Some existing literature provides 

evidence of this effect. For example, Seifer and colleagues (2004) compared temperament ratings 

based on a video of child behavior by trained observers and a sample of mothers, for both an 

unfamiliar child and the mother’s own child. Although ratings between observers and 

participants were highly consistent when rating unfamiliar children, scores greatly diverged 

when rating the individual’s own child. The authors propose that caregivers construct their 

perception of a child’s behavior, which is subject to influences based on their relationship and 

history with that child. Stifter and colleagues (2008) compared temperament scores based on 
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parent questionnaires and observer ratings, and noted moderate convergence for positive 

affectivity but little-to-no convergence for negative affect. This finding is particularly interesting 

considering the association between maternal attitudes and Negative Affect (but not Surgency) 

described in Chapter 4. In this study, the authors speculate that parents may downplay their 

child’s negativity or base ratings on constructed perceptions of their child’s behavior based on 

past experiences. Other research suggests an influence of parental personality characteristics but 

not child-directed attitudes, for example Gartstein and Marmion (2008) documented an effect of 

the parent’s own temperamental negativity and not their PSE on discrepancies between parent 

and observer temperament ratings.  

 By using both observational and questionnaire measures, I am able to evaluate whether 

the discrepancy between observer and parent ratings of temperament is evident in this sample, 

and whether controlling for respondent attitudes reduces this discrepancy. This statistical and 

methodological approach could contextualize earlier findings by estimating the extent to which 

Parenting Satisfaction and PSE influence maternal report of temperament characteristics, though 

any comparison between the data in the present study and the data presented in previous chapters 

must be tempered by the consideration of differences in sample demographics.  

5.2.3 Methodological Challenges and Current Aims 

Associations between maternal attitudes and child temperament traits are likely to be 

bidirectional (e.g., Achtergarde et al., 2015; Brooker et al., 2015), and analysis of the MTC data 

cannot estimate the extent to which mothers’ IBQ responses were influenced by their attitudes. 

This question does not negate the promising findings of attitude improvement associated with 

MTC participation; however, associations between maternal attitudes and Negative Affect and 

Effortful Control must be interpreted with caution for this reason. Unfortunately, pragmatic 
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considerations precluded the collection of additional data from families who participated in the 

evaluation of Make the Connection. If it had been possible, observational data from these infants 

could have provided valuable information about convergent validity and the extent to which 

Parenting Satisfaction and PSE influence mothers’ perception of infant temperament traits. 

Examination of these associations in a demographically different sample would also provide 

valuable information on the generalizability of these findings. Therefore, the study presented in 

this chapter seeks to address the following questions:  

1) Is the same pattern of associations between PSE, Parenting Satisfaction, and child 

temperamental traits observable in a later developmental period? It is hypothesized that similar 

associations will emerge in a sample of older children. 

2) To what extent do maternal attitudes influence perception of child temperament traits, above 

and beyond child characteristics? It is hypothesized that maternal PSE and Satisfaction will be 

serve as significant predictors of maternal-reported variance in temperament scores, after 

controlling for temperament scores derived from observation.  

This chapter presents both questionnaire and observational data collected from a sample 

comprised of mothers of older children (5 years of age), who reside in a different urban context 

(mid-size city), and without risk-based criteria for participation. As part of a separate study, a 

parent-child interaction task was included to evaluate mother-child interactions in the context of 

maternal attitudes and child temperament. Further information about this experimental task is 

provided in Appendix B. 

 



   

 

81 

 

5.3 Method 

5.3.1 Participants 

 Eighty five-year-old children (Mage = 5.51 years, SD = 0.30 years, n = 40 female) and 

their mothers were recruited from a university participant database. Families were excluded from 

the study if a parent reported that they do not usually speak English at home or that their child 

has a developmental delay. Previous research with infants and preschoolers has documented an 

association between maternal attitude and maternal-reported temperament characteristics with 

medium effect size (e.g., Gartstein & Marmion, 2008; Jusiene et al., 2015; Kiang et al., 2004); 

based on a medium effect size and a total of 9 predictors, a sample of 80 children should provide 

93% power to detect this effect (1 – β =.93).  

5.3.2 Materials and Procedure 

 After completing informed consent procedures, mothers and children completed the 

Autobiographical Emotional Events Dialogue (Koren-Karie et al., 2003) as part of a separate 

study, wherein the pair completed a semi-structured discussion about the child’s experiences of 

emotion. The mother was then given a questionnaire package containing the CBQ-VS and PSOC 

to complete in an adjacent room while the child participated in activities with the experimenter. 

Finally, participants were given the opportunity to ask questions or make comments and thanked 

for their participation. Measures for this study include maternal report questionnaires (CBQ-VS, 

PSOC), a standardized measure of verbal conceptual development (DAS-2), and observations of 

children during Simon Says (Strommen, 1973) and two semi-structured activities from the 

Laboratory Temperament Assessment Battery (Lab-TAB, Goldsmith et al., 1999) each of which 

are described below. 
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Language: Differential Abilities Scale, Second Edition (DAS 2) 

 The DAS-2 includes measures of expressive and receptive language. In the “Naming 

Vocabulary” task, the child is asked what is shown in a series of pictures (e.g., rainbow, sink, 

igloo, thermometer). In the “Verbal Comprehension” task, the child is shown an array of small 

toys and given a series of instructions (e.g., “Give me all the animals”, “While you touch the 

truck, give me the car”). These scores are then combined to form a Verbal Conceptual 

Development index score which is standardized according to the child’s age. This score was 

included as a covariate, in case a child’s expressive or receptive abilities influenced their 

performance on temperament tasks.  

Questionnaires: Child Temperament and Maternal Attitudes. 

 The Child Behavior Questionnaire, Very Short Form (Putnam & Rothbart, 2006) is a 

widely-used measure of child temperament based on questionnaire responses from a caregiver. 

Parents are asked to use a 7-point Likert scale to indicate the degree to which each statement is 

characteristic of the child over the past six months. I constructed four scales based on factor 

analysis, which correspond to the original 3 dimensions of Surgency, Negative Affect, and 

Effortful Control, and one additional scale representing Shyness (Factor analytic results 

presented in Tables 2.5, 2.6, and 2.7).  Parents were also asked to complete The Parent Sense of 

Competence questionnaire (PSOC; Gilmore & Cuskelly, 2009), which provides measures of 

Parent Self-Efficacy (PSE) and Parenting Satisfaction, supported by confirmatory factor analysis 

(see Table 2.9). Scores were entered as missing if more than two items within a subscale were 

omitted. Subscale definitions and example items for the CBQ-VS and PSOC scales are presented 

in Table 5.1. 
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Table 5.1 

CBQ-VS and PSOC scales 

 

Scale Definition Example Items 

Surgency Excitability and sociability, 

including impulsivity, high intensity 

pleasure, high activity level, and low 

shyness. 

 

28) Likes rough and rowdy games 

25) Is full of energy, even in the evening. 

Negative Affect Duration and intensity of negative 

emotions, including sadness, fear, 

anger/frustration, discomfort, and 

low soothability/ falling reactivity 

 

2) Gets quite frustrated when prevented from 

doing something s/he wants to do. 

5) Is quite upset by a little cut or bruise. 

 

Effortful 

Control 

Focus and self-regulation, including 

inhibitory control, attentional 

control, low intensity pleasure, 

perceptual sensitivity  

15) When building or putting something together, 

becomes very involved in what s/he is doing, and 

works for long periods. 

18) Is good at following instructions. 

 

Shyness Inhibition, worry, and/or self-

consciousness in the presence of 

unfamiliar others (Brook & Schmidt, 

2019) 

 

34) Sometimes turns away shyly from new 

acquaintances. 

10) Seems to be at ease with almost any person. 

(Reverse scored) 

 

Parent Self-

Efficacy 

(PSE) 

A caregiver’s confidence or belief in 

their ability to successfully parent 

their child (Vance and Brandon, 

2017) 

 

7) I meet my own personal expectations for 

expertise in caring for my child. 

12) I honestly believe I have all the skills 

necessary to be a good mother/father to my child. 

 

Parenting 

Satisfaction 

The balance of pleasure, fulfillment, 

anxiety, and frustration associated 

with parenting the child (Johnston 

and Mash, 1989) 

1) Even though being a parent could be 

rewarding, I am frustrated now while my child is 

at his/her present age. (Reverse scored) 

13) Being a parent makes me tense and anxious. 

(Reverse scored) 

 

Effortful Control: Simon Says 

 The classic children’s game “Simon Says” is an established measure of effortful control 

in children (Strommen, 1973). Participants are provided instructions and complete three practice 
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trials. The experimenter then gives ten prompts in sequence (e.g., “Simon says step forward”, 

“Wave your hand”). An experimenter who was unaware of the participant’s other scores coded 

the child’s actions for every inhibition trial (i.e., the 5 prompts that do not include the words 

“Simon Says”) according to the following criteria: 3 points if the child completes the action in 

full, 2 points if the child shows a partial movement but does not complete the action in full, 1 

point if the child moves/flinches the target body part(s) (even slightly), 0 points if there is no 

discernible movement of the body part. Therefore, a higher score reflects lower successful 

inhibition of actions. Children remained still in response to every prompt (with or without the 

instruction “Simon Says”) were omitted from analysis. According to guidance from Koo and Li 

(2016), inter-rater reliability with two blind coders was calculated for 20 participants (25% of 

total sample) and fell in the “excellent” range (Two-way mixed, Absolute Agreement, Single 

Measures ICC = .99, p < .001). 

Surgency: Hungry Hungry Hippos 

 The experimenter set up the game Hungry Hungry Hippos, and provided instructions 

including the objective of capturing the most marbles by tapping a lever.  Three rounds are 

played in which the experimenter intentionally allows the child to win. After each round, the 

experimenter counts the marbles and says “Great job! You won!”  Positive affect scores were 

generated based on the Thin-Slice behavioural coding procedure described below. 

Negative Affect: Impossibly Perfect Circles 

 The child was provided a green marker and paper with a circle printed in the top left 

corner, and asked to draw “the perfect green circle.” Each circle drawn by the child is critiqued 

by the experimenter in a neutral voice, and she then asks the child to draw another circle. 

Critiques are specific but non-constructive, for example: “That one is too skinny (or: too large, 
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lopsided, pointy, etc). Draw another one.” Three times throughout the episode the experimenter 

repeats “I need the perfect green circle.” After 3.5 minutes, she says “That one looks pretty good. 

Circles are hard to draw, aren’t they? Thanks for drawing all those circles. Would you like to 

make that one into a smiley? Let’s show this to your mom, when we’re done OK?” After the 

visit, the video file is coded for the child’s duration and intensity of Negative Affect using the 

Thin Slice Behavioral Coding procedure, described below.   

Positive and Negative Affect Scores: Thin Slice Coding of Hippos and Circles Tasks 

 A Thin Slice behavioral coding system was used to evaluate each child’s expression of 

positive and negative affect (respectively) throughout the Hippos and Circles activities from the 

Lab-TAB. This approach leverages the universal, intuitive nature of emotion detection by having 

coders rate the presence or absence of a target emotion during a very brief clip (10 seconds).  

This method of coding has strong validity and reliability across a range of samples and traits 

including convergence with parent-reported personality and temperament in children (e.g., 

Ambady, 2010; Oveis et al., 2009; Tackett et al., 2016, 2017). Meta-analytic studies have 

demonstrated Thin-Slice ratings to be intuitive, automatic, and accurate, particularly when video 

clips are at least 5 seconds long and for characteristics that are more outwardly-observable, such 

as affective expression (Ambady et al., 2000; Carney et al., 2007).   

In the present study, video recordings were divided into 10-second clips, and each clip 

from 22.5% of the sample (n=18 participants) was independently coded by both the first author 

and a research assistant.  Both coders relied on automatic, intuitive judgments to determine 

whether positive or negative affect was expressed verbally and physically by the child at any 

time during the 10 second clip, resulting in two lists of dichotomous scores for each participant 

during each activity.  During the Circles task, physical displays of negative affect may include 
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eye rolling or heavy sighs, and verbal expressions of negative affect may include complaints or 

disparaging remarks such as “I can’t do it”.  During the Hippos task, physical displays of positive 

affect may include smiling or laughter, and verbal expressions of positive affect could consist of 

a positive verbal statement such as “this is fun”.   For each segment, coders assigned a 1 or 0 to 

indicate the presence or absence of physical and verbal affective expression”) at any time during 

the 10-second clip, resulting in two lists of dichotomous scores for each participant during each 

activity. 

Reliability was established using Cohen’s Kappa for dichotomous data  (Hallgren, 2012) 

and Intraclass Correlation Coefficients for continuous data (Koo & Li, 2016). On the Circles 

task, inter-rater reliability across segments was substantial for both verbal (κ = .67, p < .001) and 

physical (κ= .62, > p < .001) expressions of negative affect. For each individual, the proportion 

of affective displays across all segments forms the Negative Affect aggregate score. Intraclass 

Correlation Coefficients based on a single-rating, consistency, 2-way random effects model 

indicated substantial inter-rater agreement for physical expressions (ICC = .82, 95% C.I. = .57 - 

.93) and moderate agreement for verbal expressions (ICC= .716, 95% C.I. = .37 - .89). For the 

Hippos task, inter-rater reliability across segments was substantial for both physical (κ = .67, p 

<.001) and verbal (κ = .66, p <.001) expressions of positive affect. Physical and Verbal lists were 

averaged for each participant, resulting in an aggregate measure of how frequently the child 

expressed affect verbally and physically. Intraclass Correlation Coefficients based on a single-

rating, consistency, 2-way random effects model indicated substantial agreement for both 

physical (ICC = .89, 95% C.I. = .68 - .94) and verbal (ICC = .75, 95% C.I. = .47 - .89) 

expressions. The same research assistant then coded videos for all remaining participants in the 

same manner.  
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5.4 Results  

5.4.1 Data Management and Demographics. 

 Little’s MCAR test indicated that data were missing completely at random for both CBQ 

(χ2 (270) = 295.46, p = .14) and PSOC (χ2 (26) = 28.12, p = .35) questionnaire responses, and 

rates of missing values were very low (0%-6.3% across all items). Mahalanobis distance 

indicated no extreme multivariate outliers beyond z=3. No extreme outliers (beyond z=+/-3) 

were present across Shyness, Surgency, Negative Affect, Effortful Control, and Parenting 

Satisfaction. Two extreme outliers (z>3) within PSE were adjusted through Winsorization 

(Osborne & Overbay, 2004). Shapiro-Wilk tests indicated significant departure from normality 

for 3 variables: Shyness was platykurtic, Effortful Control was negatively skewed, and PSE was 

positively skewed. To correct skewness, a power transformation was applied to Effortful Control 

(Manly, 1976) and a Log transformation was applied to PSE (Dunlap et al., 1994). To reduce 

kurtosis, an Arc-Sine transformation was applied to the Shyness variable after converting it to a 

proportion (Bishara & Hittner, 2012; Kemp, 2003); however, the Shapiro-Wilk test still indicated 

significant departure from normality. Scores on Simon Says and Circles scores were both 

positively skewed, which was reduced but not eliminated through square root transformation. 

Descriptive statistics for transformations of each scale are presented in Tables 5.2 and 5.3. 

Children with a higher score on Hippos (Surgency) tended to make more errors during Simon 

Says, other Lab-TAB scores were not significantly intercorrelated (see Table 5.4).  
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Table 5.2 

Questionnaire measure characteristics and transformations 

 

Shy 

Shy 

ArcSine Surg 

Neg. 

Aff. 

Eff. 

Con. 

Eff. 

Con. 

Squared PSE 

PSE 

Log 

Parenting 

Satisfaction 

Mean 3.85 1.69 5.12 4.11 5.33 29.12 2.12 .73 3.09 

St. Dev. 1.65 .53 .98 1.05 .81 8.3 .63 .29 1.01 

Skewness 

(SE=.27) 
.01 .15 -.42 .30 -.61 .09 .53 -.13 .18 

Kurtosis 

(SE=.53) 
-1.06 -.82 -.46 -.06 .10 -.62 -.32 -.26 -.58 

Shapiro 

Wilk  
.96 .97 .97 .98 .97 .98 .96 .98 .98 

p .01 .05 .07 .41 .03 .43 .01 .18 .11 

Table 5.3 

Observational measure characteristics and transformations 

 
Hippos 

Simon 

Says 

Simon Says 

SQRT 
Circles Circles SQRT 

Mean .32 5.72 2.07 9.08 2.72 

St. Dev. .15 4.74 1.2 6.93 1.31 

Skewness 

(SE=.27) 
.26 .71 -.36 .67 -.29 

Kurtosis 

(SE=.54) 
-.21 -.54 -.64 -.55 -.42 

Shapiro Wilk  .99 .9 .92 .93 .97 

p .6 >.001 >.001 >.001 .04 
 

Table 5.4 

Observational Measure Correlations 

   Circles Hippos 

Hippos r .12 1 

 p .29  

 Simon Says r .07  .30 

 p .53 >.01 

 

 Correlations among questionnaire and observational measures are presented in Table 5.5. 

A number of associations emerged that were contrary to predictions. Maternal Satisfaction was 

positively correlated with Negative Affect, indicating that mothers who report greater 
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satisfaction from parenting also report more frequent and/or intense displays of negative 

emotionality in their child. PSE was negatively correlated with Effortful Control, indicating that 

mothers with greater confidence in their parenting abilities also report that their child has more 

difficulty with emotional and behavioral regulation. The latter finding might be attributable to 

restricted range in both PSE and Effortful Control (Figure 5.1), although an appropriate range of 

scores were observed for Parenting Satisfaction and Negative Affect. 
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Figure 5.1: PSE and Effortful Control Distributions and Scatter Plot 
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 Maternal report measures of temperament were not significantly correlated with 

observational measures of the same trait, although maternal reported Effortful Control was 

negatively associated with Circles score and Shyness was negatively associated with both Circles 

and Simon Says (though marginally significant in both cases). These ancillary findings are 

perhaps the only theoretically consistent associations to be found in an uncontrolled correlational 

analysis of the present data.  

Table 5.5 

Correlations between parent report and observational measures 

 
 

PSE (Log) 
Parenting 

Satisfaction 

Surgency Neg. Aff. Eff. 

Con.* 

Shy* 

Circles r .13 .03 -.07 .01 -.26 -.21 

 p .27 .8 .53 .88 .02 .06 

Simon 

Says 

r -.1 .12 .02 .05 -.09 -.22 

p .41 .29 .86 .65 .44 .06 

Hippos r -.07 .08 .09 .02 -.16 -.05 

 p .53 .5 .41 .85 .15 .64 

PSE r 1 .34 -.03 .1 -.27 .01 

 p  .002 .82 .40 .02 .95 

Parenting 

Satisfaction 

r  1 -.02 .34 -.18 -.004 

 p   .86 .002 .11 .97 

Bold values indicated theoretically consistent findings. Values surrounded by a solid box 

indicate significant findings opposite to the predicted direction. Values surrounded by a dashed 

line indicate multimethod assessment of the same trait which were in fact not correlated.  

5.4.2 Regression Analyses 

 To further investigate this pattern of associations, I performed a series of hierarchical 

linear regressions and moderation analyses, presented in subsequent sections. All calculations 

were conducted with SPSS software (Version 25) and Process (Version 3.3, Hayes, 2017). For 

each analysis, Cook`s distance indicated no significant influence of outliers and collinearity 

tolerance was acceptable (d ≤.22, Tolerance ≤ .78). All variables were converted to z scores after 
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transformation. First, I used hierarchical linear regression to determine whether parent-reported 

temperamental traits could be predicted by observational measures of the same trait after 

controlling for other characteristics. This approach also enabled me to test whether parental 

attitudes accounted for some of the error variance between CBQ-VS and Lab-TAB scores. In 

each of the 4 regressions, predictor variables were entered in the order described in Table 5.6. To 

increase predictive power of the variables of interest, I then re-ran each analysis with predictors 

of interest at step 1 (Parenting Satisfaction, PSE, and Lab-Tab measure) and any predictor with p 

< .1 in the initial regression at step 2. Finally, I used moderation analysis to evaluate whether the 

discrepancy between observed and parent-reported scores varied according to parental attitude.  

Table 5.6 

Hierarchical Linear Regressions 

 Dependent Variable: Maternal Report Temperament (CBQ): 

Predictors Surgency 
Negative 

Affect 

Effortful 

Control 
Shyness 

Step 1: Demographics Child Sex, Child age (months), DAS Verbal Ability 

Step 2: Observed 

Temperament (Lab-TAB) 
Hippos Circles Simon Says 

Circles, 

Hippos 

Step 3:  Maternal Attitude 

(PSOC) 
PSE, Parenting Satisfaction 

Covariates: Other 3 Maternal 

Report Temperament (CBQ) 

Neg. Aff. 

Eff. Con. 

Shy 

Surg 

Eff. Con. 

Shy 

Surg 

Neg. Aff. 

Shy 

Surg.  

Neg. Aff 

Eff. Con. 

Surgency 

 The regression model did not significantly predict Surgency scores as reported by 

mothers on the CBQ (F(9, 68)= 1.23, p = .29). Neither the Lab-TAB Surgency task (Hippos) nor 
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maternal attitudes (PSE, Parenting Satisfaction) were significant predictors; only maternal 

reported Shyness predicted maternal reported Surgency. In the second regression, I entered 

Hippos, PSE, and Parenting Satisfaction at step 1 and Shyness at step 2. Consistent with the 

initial results, only Shyness exerted a significant predictive effect on maternal report of 

Surgency. Moderation analysis indicated no significant interactions between predictors of 

interest. 

Table 5.7 

Regression: Surgency 
   

Step Variables Beta SE T p 

0 Constant .04 2.33 .02 .99 

1 

Sex -.19 .25 -.76 .45 

Age (months) .03 .03 1.00 .32 

Verbal (DAS) -.02 .01 -1.70 .09 

2 Hippos .05 .11 .41 .69 

3 

Neg. Aff. .01 .14 .09 .93 

Eff. Con. .01 .13 .07 .94 

Shy -.30 .12 -2.52 .01 

4 

PSE -.01 .13 -.10 .92 

Parenting 

Satisfaction 
-.01 .13 -.08 .94 

Table 5.8 

Follow up regression: Surgency 

   

Step Variables Beta SE t p 

0 Constant 1.90 1.20 1.58 .12 

1 

PSE .01 .12 .10 .92 

Parenting 

Satisfaction 
-.03 .12 -.28 .78 

Hippos .06 .11 .59 .56 

2 
Verbal Ability -.02 .01 -1.61 .11 

Shyness -.30 .11 -2.76 .007 
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Table 5.9 

Regression: Surgency Moderations 

Variables Coefficient SE t p LCI UCI 

Constant -.01 .11 -.09 .93 -.24 .22 

Hippos .10 .12 .88 .38 -.13 .33 

PSE >.01 .13 .03 .97 -.25 .26 

Parenting Satisfaction -.06 .13 -.48 .63 -.32 .20 

Hippos x PSE .03 .12 .26 .80 -.21 .27 

Hippos x Parenting 

Satisfaction 
.16 .13 1.19 .24 -.11 .42 

 

Negative Affect  

 The initial regression model was significant, accounting for 32% of the variance in 

maternal reported Negative Affect (F(9,67) = 3,44, p = .002 R2 = .32). Significant predictors 

were child’s sex, maternal reported Shyness, and Parenting Satisfaction. Parents who reported 

higher Parenting Satisfaction with children who were female and less shy reported greater 

Negative Affect. I then re-ran the regression with Circles, PSE, and Parenting Satisfaction at step 

1 and sex and Shyness at step 2. Consistent with prior results, Parenting Satisfaction, child’s sex, 

and Shyness remained the only significant predictors. Moderation analysis indicated no 

significant interactions between predictors of interest, although the main effect of Parenting 

Satisfaction on maternal reported Negative Affect was replicated. 
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Table 5.10 

Regression: Negative Affect 
   

Step Variables Beta SE T p 

0 Constant .53 .23 2.35 .08 

1 

Sex .05 .03 1.51 .02 

Age (months) .004 .01 .35 .14 

Verbal (DAS) .19 .12 1.69 .73 

2 Circles .06 .11 .54 .10 

3 

Surg -.08 .11 -.72 .59 

Eff. Con. .26 .11 2.38 .47 

Shy -.07 .11 -.67 .02 

4 

PSE .38 .11 3.53 .51 

Parenting 

Satisfaction 
.53 .23 2.35 .001 

Table 5.11 

Follow Up Regression: Negative Affect 

Step Variables Beta SE T p 

0 Constant -.28 .15 -1.88 .06 

1 

Circles .17 .11 1.53 .13 

PSE -.02 .11 -.22 .83 

Parenting 

Satisfaction 
.33 .11 3.09 .003 

2 
Sex .59 .22 2.69 .01 

Shyness .22 .10 2.11 .04 
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Table 5.12 

Regression: Negative Affect Moderations 

Variables Coefficient SE T p LCI UCI 

Constant .03 .11 .23 .82 -.19 .24 

Hippos .01 .11 .09 .93 -.21 .23 

PSE -.03 .12 -.26 .80 -.26 .20 

Hippos x PSE -.09 .12 -.74 .46 -.32 .15 

Parenting 

Satisfaction 
.39 .12 3.26 .002 .15 .63 

Hippos x 

Parenting 

Satisfaction 

.09 .12 .74 .47 -.15 .33 

   

Effortful Control 

 Although the full regression model was significant (F(10,63) = 2.24, p = .026, R2 = .26), 

the only significant predictor was child’s sex. Parents of females reported higher Effortful 

Control than parents of males. I re-ran the regression with Simon Says, PSE, Parenting 

Satisfaction at step 1 and Sex and Negative Affect at step 2. Using this alternative structure of 

predictor variables, Negative Affect was identified as a significant predictor. After controlling 

for other variables in the model, parents who reported that their children expressed more 

Negative Affect reported lower levels of Effortful Control.  Moderation analysis indicated no 

significant interactions among predictors of interest (F (5,72) = 1.41, p = .23). 
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Table 5.13 

Regression: Effortful Control 

Step Variables Beta SE T p 

0 Constant -2.92 2.30 -1.27 .21 

1 

Sex .54 .23 2.36 .02 

Age (months) .02 .03 .67 .50 

Verbal (DAS) .01 .01 1.07 .29 

2 
Simon Says .07 .13 .57 .57 

Surg .06 .12 .49 .63 

3 

Neg. Aff. -.22 .13 -1.73 .09 

Shy .04 .12 .30 .76 

PSE -.20 .12 -1.66 .10 

4 
Parenting 

Satisfaction 
-.08 .13 -.66 .51 

   

Table 5.14 

Follow-up regression: Effortful Control 

Step Variables Beta SE T p 

0 Constant -.10 .18 -.57 .57 

1 

Simon Says -0.01 .11 -.08 .94 

PSE -.18 .12 -1.56 .12 

Parenting 

Satisfaction 
-.10 .12 -.82 .42 

2 

Sex .54 .22 2.41 .02 

Negative 

Affect 
-.23 .12 -1.97 .05 
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Table 5.15 

Regression: Effortful Control Moderations 

Variables Coefficient SE T p LCI UCI 

Constant .02 .11 .16 .87 -.20 .24 

Simon Says -.07 .11 -.67 .51 -.30 .15 

PSE -.18 .12 -1.49 .14 -.42 .06 

Simon Says x 

PSE 
-.04 .12 -.35 .73 -.30 .20 

Parenting 

Satisfaction 
-.13 .12 -1.12 .27 -.37 .10 

Simon Says x 

Parenting 

Satisfaction 

.14 .13 1.04 .30 -.12 .39 

Shyness 

 The initial regression model was significant, accounting for 32% of the variance in 

maternal reported shyness (F(11,74) = 2.19 p = .008, R2= .32). Significant predictors were scores 

for verbal ability (DAS), Simon Says, and parent report Surgency and Negative Affect.  

Table 5.16 

Regression: Shyness 

Step Variables Beta SE t p 

0 Constant 4.37 2.43 1.8 .08 

1 

Sex .03 .25 .1 .92 

Age (months) -.03 .04 -.73 .47 

Verbal (DAS) -.03 .01 -2.19 .03 

2 
Circles -.22 .12 -1.79 .08 

Hippos .05 .12 .42 .68 

 

3 

Simon Says -.3 .12 -2.51 .02 

Surg -.33 .11 -2.95 .004 

Neg. Aff. .31 .13 2.39 .02 

 

4 

Eff. Con. .05 .13 .38 .71 

PSE .04 .12 .36 .72 

 
Parenting 

Satisfaction 

-.16 .13 -1.24 .22 
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5.4.3 Full Model 

 Given the lack of significant results, I inverted the regression model to determine whether 

all temperament variables could predict maternal PSE and/or Parenting Satisfaction. The overall 

model for Parenting Satisfaction was marginally significant (F(10,64)= 1.91, p = .06), and 

maternal reported Negative Affect was the only significant predictor. The overall model for PSE 

was non-significant (F(10,64) = 1.08, p = .32). 

Table 5.17 

Full Model: Parenting 

Satisfaction 

    

Step Variables Beta SE t p 

0 Constant 3.06 2.48 1.23 .22 

1 Sex .18 .26 .66 .51 

Age (months) -.03 .04 -.94 .35 

Verbal (DAS) -.01 .01 -.7 .48 

2 Circles -.07 .13 -.52 .6 

Simon Says -.00 .13 -.02 .98 

Hippos .05 .12 .46 .65 

3 Surg -.05 .12 -.44 .66 

Neg. Aff. .41 .13 3.06 .003 

Eff. Con. -.19 .13 -1.45 .15 

 Shyness -.15 .13 -1.2 .23 
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Table 5.18  

Full Model: PSE 

    

Step Variables Beta SE t p 

0 Constant -4.53 2.56 -1.77 .08 

1 Sex .13 .27 .45 .62 

Age (months) .06 .04 1.68 .10 

Verbal (DAS) .004 .01 .27 .79 

2 Circles -.18 .12 -1.44 .16 

Simon Says .10 .14 .75 .45 

Hippos .004 .14 .03 .97 

3 Surg -.02 .13 -.18 .86 

Neg. Aff. .11 .14 .80 .43 

Eff. Con. -.24 .13 -1.77 .08 

 Shyness -.01 .14 -.09 .93 

5.4.4 Follow-Up Exploratory Analyses 

 Due to unexpected findings, I conducted follow-up exploratory analyses to further 

examine these results. It is possible that these associations were obscured among shy children, 

who may not behave as they normally would while interacting with a novel adult. I ran a series 

of moderation analyses to determine whether Shyness (maternal report) moderated associations 

between maternal report and observer measure of a given trait. Each moderation effect was non-

significant – associations between the two measures did not vary as a function of the child’s 

Shyness (Negative Affect p = .24, Surgency p = .16, Effortful Control p = .44). 

 I then broke down the scores for Negative Affect, Surgency, and Effortful Control 

according to the contributing factor subscales presented in Chapter 2 (Table 2.6; shyness was a 

single factor score and is therefore not discussed here). It is important to note the post-hoc nature 
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of this analysis, and the limitation that these scores do not reflect thorough measurement of the 

characteristic described on longer versions of the CBQ. Table 5.19 presents correlations between 

contributing factor scores and maternal attitudes, and Table 5.20 presents correlations between 

contributing factor scores and each of the three Lab-TAB activities. Parenting Satisfaction was 

associated with Sadness/Anger, Soothability, and Inhibitory Control, and PSE was associated 

with Soothability, Attention/Perceptual Sensitivity, and Inhibitory Control. Circles score was 

negatively associated with Attention & Perceptual Sensitivity and Inhibitory Control, all other 

correlations between attitude and temperament scores were non-significant. 

Table 5.19 

CBQ Subscale Correlations with Attitudes  

  

 
Parenting 

Satisfaction PSE   

Parenting 

Satisfaction PSE 

Discomfort r 0.07 -0.03 Low Intensity 

Pleasure 

r -0.09 -0.12 

 
p 0.53 0.81 

 
p 0.44 0.29 

Sadness Anger r 0.29 0.04 Inhibitory Control r -0.23 -0.22 
 

p 0.01 0.76 
 

p 0.04 0.05 

Soothe (Rev) r 0.38 0.25 Activity Level r -0.11 -0.08 
 

p 0.00 0.03 
 

p 0.33 0.49 

Attention & 

Perceptual 

Sensitivity 

r -0.10 -0.29 High Intensity 

Pleasure & 

Impulsivity  

r 0.08 -0.01 

p 0.36 0.01 p 0.48 0.93 
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Table 5.20 

CBQ Lab-TAB Correlations 

  

 Broad Domains   Effortful 

Control 

Negative 

Affect 
Surgency Shyness 

Circles (NA) r -.22* .02 -.07 -.16 

  p .05 .87 .53 .15 

Simon Says (EC) r -.09 .05 -.02 -.19 

  p .44 .64 .86 .10 

Hippos (Surg) r -.17 .02 .09 -.04 

  p .13 .85 .41 .73 

Negative Affect 

Subscales 

 
Discomfort 

Sadness  

Anger 

Soothe 

(reverse) 

 

Circles (NA) r .02 .04 -.03  

  p .87 .72 .81  

Simon Says (EC) r -.09 .09 .11  

  p .43 .41 .33  

Hippos (Surg) r .03 .08 -.08  

  p .82 .47 .48  

Effortful 

Control 

Subscales 

 

Attention & Perceptual 

Sensitivity 

Low Intensity 

Pleasure 

Inhibitory 

Control 

Circles (NA) r -.25* -.03 -.23* 

  p .02 .83 .04 

Simon Says (EC) r .00 -.10 -.11 

  p 1.00 .40 .33 

Hippos (Surg) r -.07 -.10 -.23* 

  p .53 .36 .04 

Surgency 

Subscales 

 Activity 

Level 

High Intensity Pleasure 

& Impulsivity 

Circles (NA) r .03 -.15 

  p .78 .19 

Simon Says (EC) r .06 -.09 

  p .60 .43 

Hippos (Surg) r .15 .01 

  p .18 .92 

*Note: These values are based on raw scores, Table 5.4 presents correlations with 

transformations to Shyness and Effortful Control 
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5.5 Discussion 

 The present study aimed to determine (1) whether the same pattern of associations 

between PSE, Parenting Satisfaction, and child temperamental traits would be observed in a 

sample of mothers of 5-year old children, compared to mother of infants, and (2) whether 

maternal attitudes influence perception of child temperament traits, above and beyond child 

characteristics. Data did not provide support for hypothesized associations, and further, 

unexpected associations among variables create interpretive challenges. These findings and 

possible explanations are discussed below.  

5.5.1 Associations across Distinct Samples (Generalizability) 

 Data from Chapter 4 suggests that mothers with higher Parenting Satisfaction and PSE 

described their babies as having higher Effortful Control and lower Negative Affect. This pattern 

of associations is intuitive, various possible bidirectional and interactive mechanisms behind 

these associations are discussed in sections 1.3 and 4.2. Demographics of the present sample are 

quite different: children are in a later stage of development (and by extension, mothers have 

more experiences to inform their perceptions of their child and emotional experiences manifest 

differently), no risk criteria were applied to the sample, and the dyads reside in a mid-size city 

rather than a densely populated urban area. However, associations in the current data set remain 

counter-intuitive even in the context of these demographic differences. In the present sample, 

mothers with higher PSE reported lower regulatory abilities in their children, and mothers with 

higher Parenting Satisfaction reported that their children express more frequent and intense 

negative emotions. Use of raw scores instead of transformed distributions had no effect on these 

associations, which also remained significant when outliers which had been Winsorized were 
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excluded. Two explanatory possibilities exist for these findings: either they reflect a very 

different pattern of attitudes and traits in different developmental periods, or they are attributable 

to methodological or sampling issues (i.e., type II error).  

 If the questionnaire data is an accurate reflection of the interplay between child traits and 

maternal attitude in early childhood, perhaps mothers derive satisfaction from comforting their 

child, and the experience of successfully parenting a hard-to-regulate child has in fact bolstered 

their belief in their abilities as a parent. Mothers higher in satisfaction may pay closer attention to 

their child’s reactions, making them more likely to notice subtle expressions of distress. Despite 

these possible interpretations, the pattern of associations within the data seems unlikely, and 

contradicts prior work demonstrating that parenting attitudes are positively correlated with the 

child’s self-regulation skills and negatively correlated with child’s negative affect, across a range 

of ages including early childhood (e.g., Barnett et al., 2010; Della Vedova, 2014; Gärtner et al., 

2018; C. Johnston et al., 2018; Junttila et al., 2007; Mouton & Roskam, 2015; Seçer et al., 2012; 

Troutman et al., 2012; Williford et al., 2007).  

 Associations in the current dataset are inconsistent with the Mutual Exacerbation Effect 

(e.g., Edwards et al., 2017; Lipscomb et al., 2011; Lorber & Egeland, 2011; Plamondon et al., 

2018) and the developmental cascade associated with a child’s willing stance (Kochanska, Boldt, 

et al., 2015), both of which are described in Section 1.3. It is possible that respondents in this 

sample possess high resiliency against negative performance feedback (as described by Verhage 

et al., 2015), and they therefore attribute their child’s distress to factors other than their parenting 

and maintain positive attitudes in spite of these experiences. However, under this explanation 

one would expect temperament and attitude variables to be unrelated, it does not account for a 
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significant association in the opposite direction. It is also possible that measurement of the 

mother’s own temperamental profile may have contextualized these results. Grady and Karraker 

(2017) identified a negative correlation between toddlers’ negative emotionality and mothers’ 

PSE and Parenting Satisfaction, moderated by maternal temperament; it was only significant 

among mothers who were themselves low in negative emotionality. Perhaps a similar moderating 

effect of mothers’ own temperament would have been detected in the present dataset if this 

information were available; however, this does not account for the positive correlation between 

Parenting Satisfaction and Negative Affect identified in the current data.  

 Restricted range of both PSE and Effortful Control variables were noted in the present 

dataset: scores fell exclusively in the upper half of the Effortful Control scale and lower half of 

the PSE scale (Figure 5.1). Therefore, over-representation of scores in these ranges may have 

produced anomalous findings. The reason for this restricted range in the dataset is also unknown, 

and may be attributable to methodological factors. Parents filled out questionnaires after 

completing the Autobiographical Emotional Events Dialogue (Koren-Karie et al., 2003) as part 

of a separate investigation. Children’s behavior and mother’s perceived ability to solicit their 

child’s engagement during this task may have influenced their ratings. Knowledge that the 

children were participating in activities to measure the same underlying traits may have also 

influenced response patterns. Mothers in the current sample completed the questionnaires in the 

lab, whereas mothers in the earlier Make the Connection study completed them at home via 

internet, and perhaps the physical presence of an experimenter also influenced their responses. 

For example, with the knowledge that other sources of parenting efficacy data exist from 
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observational measures, parents may under-report their true feelings of self-efficacy to be 

perceived as humble due to social desirability concerns (e.g., King & Bruner, 2000).  

One possible explanation for present findings can be formed by applying the SIP 

framework to the action of filling out the questionnaire itself (See Figure 1.1). The following 

example is provided as an illustration of one potential cognitive process resulting in under-

reporting of the parent’s true PSE (e.g., Schwarz, 1999; Schwarz & Oyserman, 2001) and is not 

intended to infer or represent the internal experience of respondents. Individual items related to 

child temperament and maternal attitude constitute cues that are interpreted by the respondent in 

the context of memories, interpretation of the intention behind asking these questions, and 

personal goals regarding presentation of one’s self and one’s child. Completion of the interaction 

task and/or the laboratory setting may also activate various interpretive schemas, influencing 

mothers’ recall and item responses. For example, consider these factors in the context of the low 

PSE ratings observed in the present sample. In this case, the cue encoded is the questionnaire 

item, for example, “I honestly believe I have all the skills necessary to be a good parent to my 

child.” The parent then makes inferences about the intent of the question, evaluates their own 

performance on the parent-child interaction task they just completed (e.g., what will they think if 

I rate myself highly?). This occurs in concert with information stored within the parent’s 

database, including their memories of hearing other parents’ self-evaluative statements, and 

social schemas/rules about the desirability of humility and likability. A goal is then clarified in 

the context of arousal regulation, as social evaluation of one’s parenting is potentially quite 

stressful. Possible responses are accessed and evaluated (e.g., How do I really feel? How do I 

want the experimenters to think I feel? How might they judge a high or low rating?). A response 
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that serves the function of arousal regulation is selected (e.g., “if I don’t rate myself highly I may 

be perceived more positively, especially if they notice mistakes I might have made during the 

conversation task) and enacted by answering the item. Peer evaluation and response does not 

occur in this instance as items are not reviewed in the presence of the parent. A process similar to 

this may account for some degree of measurement error between the parent’s “true” PSE and 

their reported PSE considering the context in which the questionnaire was completed (i.e., 

experimenter present, observation of parenting behavior immediately preceding questionnaire 

completion).  

 Evidence of a restricted range was not seen in Negative Affect or Parenting Satisfaction 

scores. In the case of a mother who reports low Parenting Satisfaction (e.g., reports that being a 

parent makes them tense and anxious, they often feel they are being manipulated), perhaps they 

report low negative affect because they do not pay as close attention to their child’s cues or 

provide less effective co-regulation, making the child less likely to approach them when in 

distress. Therefore fewer distress cues are encoded, and the parent is less likely to endorse items 

such as “Seems quite upset by a little cut or bruise”. A similar pattern has been documented in 

children with an avoidant attachment style, although demographically one would expect few 

such children in this sample (e.g., Ainsworth et al., 2015; Brumariu, 2015; Finzi et al., 2000; 

Sroufe, 2003). Conversely, parents with high Parenting Satisfaction may in fact over-report 

Negative Affect due to closer monitoring of child’s cues, meaning they encode distress states 

more frequently and are more likely to endorse items such as “seems to feel depressed when 

unable to accomplish some task”. 
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5.5.2 Multimethod Discordance and Maternal Attitudes 

 Previous research has demonstrated notable discordance between parent-reported 

temperament characteristics and observer ratings based on Lab-TAB assessment, ranging from 

poor to moderate across a variety of child ages (e.g., Durbin & Wilson, 2012; Majdandžić & van 

den Boom, 2007; Olino et al., 2013; Seifer et al., 1994; Stifter et al., 2008). Data from the present 

sample are even more striking, as parent-report and observer ratings of the same child 

characteristic were not significantly correlated. Further, regression analyses indicated that even 

when controlling for maternal attitudes, associations among targeted score pairs remained non-

significant. This finding is contrary to other published studies, which report a moderating effect 

of maternal characteristics on associations across multimethod assessment of temperament (e.g., 

Durbin & Wilson, 2012; Leerkes & Crockenberg, 2003; Majdandžić & van den Boom, 2007). 

The absence of significant associations across measurement of the same trait, in conjunction with 

unexpected associations between attitude and temperament ratings, call into question the validity 

of the current dataset. The extent to which discordance between CBQ and Lab-TAB has been 

detected and unpublished by other researchers is unknown (i.e., the “file drawer effect”, e.g., 

Francis, 2012; Pautasso, 2010). 

5.5.3 Exploratory Follow-Up Analysis  

The four maternal-report temperament measures of Shyness, Negative Affect, Effortful 

Control, and Surgency were generated using scales constructed from factor analysis of the Very 

Short version of the CBQ, which collapses across “fine grained” temperament characteristics 

into more general traits (Chapter 2). Although full assessment of component traits was not 

available from this sample, I examined items pertaining to component traits separately. This 
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breakdown of domain scores is presented in Table 5.19. Given the limited number of items per 

factor score, no transformations were conducted on this data, therefore correlations with Shyness 

and Effortful Control are slightly different than those presented in the a priori analysis. In this 

post-hoc analysis, Parenting Satisfaction was positively associated with Sadness/Anger (r = .29, 

p = .01) and reverse-scored Soothability (r = .38, p = .001); PSE was negatively associated with 

Attention/Perceptual Sensitivity (r = - .29, p = .01) and Inhibitory Control (r = -.22, p = .05). 

This preliminary evidence suggests that these traits may be particularly strong candidates for 

further study in the context of maternal attitudes, the direction of these associations remains 

counter to predictions. It is important to emphasize that these values are based on incomplete 

assessment of these fine-grained characteristics, and given the lack of opposing signs within a 

given domain, do not account for the counter-intuitive patterns described earlier.  

  These finer-grained factor scores were also used to re-examine concordance between 

observational and questionnaire methods. The Circles task (ostensibly assessing Negative Affect) 

was negatively associated with Attention/Perceptual Sensitivity and Inhibitory Control, factor 

scores within the Effortful Control domain. Unlike other associations in the dataset, these 

associations are in an intuitive direction: children with greater focus and impulse control express 

lower levels of negative affect during a frustrating experience. The Hippos task (a 

Surgency/Positive Affect measure) was also negatively associated with Inhibitory Control, 

suggesting the potential role of regulatory capacity in this task. Shyness and Surgency were 

uncorrelated with observational measures in raw score form, though a marginally significant 

association between the transformed Shyness scores and performance on Circles and Simon Says 

(Table 5.4). These preliminary findings suggest the potential importance of regulatory capacity 
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and shyness during observational temperament ratings of positive and negative affect. No 

significant moderating effect of Shyness was found, which would have potentially explained the 

absence of predicted associations. Notably, none of the Lab-TAB tasks were associated with 

component scores of the domain they are intended to measure. Across Lab-TAB tasks, the only 

significant association noted was between Simon Says and Hippos. Given that errors and not 

response generativity were scored in Simon Says, it is possible that this association is due to a 

withdrawn or inhibited trait (though parent-reported shyness was not associated with Hippos 

score).  

5.6 Interpretation, Limitations, and Future Directions  

 The present results are challenging to interpret in the context of theory and prior 

literature. Replication and elimination of methodological and sampling explanations would be 

required to accept the present data as evidence of an inverse association between PSE and 

Effortful Control and positive association between Parenting Satisfaction and Negative Affect 

during early childhood (the opposite of the pattern found among mothers of infants). The 

observed discordance between maternal report and Lab-TAB assessment of temperament is 

another reason to be skeptical of these findings. Collection of additional data pertaining to parent 

temperament, the effect of setting on questionnaire response patterns, and parent/observer ratings 

of the same sample of behavior would add valuable context to this information. The current 

dataset could also provide the opportunity for analysis of parent and child interaction (i.e., the 

AEED completed at the outset of testing) in the context of data presented here on child 

temperament and maternal attitudes.  
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Chapter 6  

General Discussion 

 6.1 Goals and Findings  

Parenting groups that offer psychoeducation and support are one means through which 

public health agencies aim to promote healthy child development through positive parent-child 

relationships (e.g., Juffer, 2012; Morris et al., 2017; Mouton et al., 2018; Sandler et al., 2011; 

Wittkowski et al., 2016). Research on these parenting interventions often rely on questionnaire 

measures of parent and child characteristics as a resource-efficient means of program evaluation 

(e.g., Barlow et al., 2016; Mouton et al., 2018; Wittkowski et al., 2016). Given several potential 

sources of error on questionnaire response patterns, a thorough understanding of psychometric 

properties and influences is crucial for appropriate interpretation. Further, a number of parent 

and child characteristics may also affect program response (e.g., Cassibba et al., 2015; Overbeek, 

2017; van Mourik et al., 2017), an important consideration for program evaluation and delivery. 

Accordingly, the goals of this dissertation were: 1) Determine the factor structure of two 

questionnaire-based measures of parental attitudes and infant/child temperament, 2) Evaluate 

whether Make the Connection (MTC) is effective in enhancing positive maternal attitudes among 

at-risk mothers of infants in the Greater Toronto Area, 3) Determine whether infant 

characteristics are associated with mothers’ attitudes at baseline and/or differential change in 

mothers’ attitudes following MTC participation, 4) Investigate the association between maternal 

attitudes and child temperament in early childhood and the potential role of maternal attitudes in 

the perception of child temperament characteristics. 
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 I found that two widely used questionnaires assessing infant and child temperament 

(respectively) required substantial revisions to the scoring process based on factor analysis. 

Shyness was identified as a key characteristic on both questionnaires in two distinct samples, 

though it was not specified in the scoring instructions for either measure. Items related to 

emotional reactivity and regulation also required adjustment, underscoring the importance of 

careful validation of temperament questionnaires to ensure applicability to a given sample. 

Questionnaire measures of maternal attitudes were consistent with prior literature for 

both samples, identifying measures of confidence and enjoyment related to the parenting role. 

Prior theory and research suggests that these attitudes underlie positive parenting behavior (e.g., 

Albanese et al., 2019; Bornstein et al., 2018; Leerkes, 2010; Wittkowski et al., 2017); therefore, 

positive changes in both these attitudes following participation in Make the Connection (0-1) is 

encouraging and supports ongoing delivery of this program by Toronto Public Health. Although 

no evidence of differential response to MTC based on infant temperament was found, the data 

suggested links between parental attitudes and the infant’s distress and regulation.  

I found an unexpected pattern of associations between maternal attitude and child 

temperament among mothers of 5-year-old children, contrary to predictions and the pattern 

observed among mothers of infants. Further, in this sample, no observational measure of a 

temperament characteristic was significantly associated with maternal report of that 

characteristic. These discrepancies were not accounted for by controlling for maternal attitudes 

as a potential source of bias, although mother’s descriptions of their child’s shyness did predict 

performance on some observational measures of other characteristics. I expand on these findings 

below, including implications and future directions for research.   
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6.2 Aim 1: Determine the factor structure of two questionnaire-based measures of parental 

attitudes and infant/child temperament.  

 The factor analysis of the Parent Sense of Competence scale (PSOC) replicated prior 

work identifying subscales reflecting Parenting Self-Efficacy (PSE) and Parenting Satisfaction 

(e.g., Gilmore & Cuskelly, 2009; Karp et al., 2015; Ohan et al., 2000; Rogers & Matthews, 

2004). These results provide evidence of test-retest reliability (infant sample) and 

generalizability (child sample) of these attitudes among mothers of infant and young children. 

The factor analysis results for temperament measures, the Very Short versions of the Infant 

Behavior Questionnaire (IBQ-VS, Putnam et al., 2013) and Child Behavior Questionnaire (CBQ-

VS, Putnam & Rothbart, 2006), indicated the need for substantial adjustment to scoring 

procedures. The scoring instructions describe three subscales reflecting broad domains of 

Surgency, Negative Affect, and Effortful Control (defined in Table 2.1); however, other 

researchers have documented alternate factor structures including domains such as Fear, 

Affiliation, and/or Shyness (e.g., Allan et al., 2013; Peterson et al., 2017). Shyness is a trait that 

is attributed to Surgency on the CBQ and Negative Affect on the IBQ. Interestingly, items 

related to Shyness constituted the first factor extracted across both samples. As suggested by 

other researchers, these results demonstrate the importance of considering trait Shyness when 

interpreting child’s behavior (e.g., Hilton et al., 2019; Levin & Hart, 2003; Wilson & Henderson, 

2020) and the importance of validating underlying factor structure for questionnaire assessment 

of temperament.  
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 In both samples, factor analysis divided the items into finer-grained aspects of 

temperament similar to those from longer versions of the questionnaire, so factors were grouped 

according to the domain which is theorized to underlie each trait (e.g., Discomfort and 

Sadness/Anger were combined as components of Negative Affect). It is possible that alternate 

approaches to scale construction and/or use longer forms of the questionnaire may have 

produced different results. A larger sample of 5-year-old children from varying socio-economic 

and cultural backgrounds would also strengthen conclusions with respect to scale design. 

Together, these findings provide additional support for maternal attitudes of PSE and Parenting 

Satisfaction (as measured by the PSOC) from two distinct samples, and underscore the need for 

careful examination of questionnaire-based temperament data to ensure appropriate combination 

of items. In particular, researchers should consider whether Shyness is best considered as a 

stand-alone trait (as in the current datasets), a component of Surgency as in CBQ-VS scoring 

instructions, or a component of Negative Affect as in IBQ-VS scoring instructions.  

 

6.3 Aims 2 & 3: Evaluate whether Make the Connection (MTC) is effective in enhancing 

positive maternal attitudes among at-risk mothers of infants in the Greater Toronto Area. 

Evaluate whether infant characteristics are associated with baseline attitudes and/or 

differential change in attitudes following MTC participation.  

 Using both an age-matched subsample and the full sample, the present data provides 

evidence that MTC (0-1) was associated with improvement in PSE and Parenting Satisfaction. 

Although direct observational assessment of parenting behavior was not possible, it is thought 

that improved PSE and Parenting Satisfaction would correspond to increased sensitive 
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responding by these parents, as suggested by prior literature (e.g., Bojczyk et al., 2018; Fulton et 

al., 2012; Heerman et al., 2017; Holloway et al., 2016). Multilevel Modelling of the full sample 

replicated this treatment effect, and identified high Negative Affect and low Effortful Control as 

risk factors for negative attitudes at Time 1, and for negative change in attitudes between Time 1 

and Time 2 (after controlling for condition). In other words, mothers of infants who express 

more distress and are more difficult to soothe tended to report less confidence and enjoyment in 

parenting. This finding is consistent with the Mutual Exacerbation effect (Belsky & Pluess, 

2009), which describes a vicious cycle wherein frustrated parents respond to their infants in a 

manner that actually increases infant distress, which in turn increases parental frustration 

(Section 1.3). No evidence of a differential response to MTC based on infant distress or 

regulatory capacity was found in the present data. It is unknown whether a differential effect of 

treatment based on temperament might be seen in samples of older children, a different 

population, or different parenting program, as documented in prior literature (e.g., Overbeek, 

2017; van den Boom & Hoeksma, 1994; Velderman et al., 2006). Data from both time points 

suggests that certain infant characteristics (namely, distress-prone and difficult to soothe) may be 

considered risk factors for negative maternal attitudes toward parenting (i.e., lower confidence 

and enjoyment), and possibly lower quality caregiving by extension (e.g., Holloway et al., 2016; 

Jones & Prinz, 2005; Teti & Gelfand, 1991).  

 The relative value of different components of the MTC program is unknown; each could 

influence various points in the Social Information Processing response cycle (SIP, Figure 1.1, 

e.g., Crick & Dodge, 1994; Leerkes, 2010). Psychoeducation about infant development and 

reflection on infant responses via video-feedback may enhance mothers’ ability to accurately 
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encode and interpret their infant’s communication (e.g., interpretation of crying as 

communication, perception of non-hostile intent) and generate and select helpful responses to 

meet the infant’s need. Encoding and interpretation may also be enhanced through guided 

discussions designed to empower mothers to understand their infant’s perspective. Behavioral 

enactment of various strategies (e.g., interactive songs/games, adjusted pacing to match the 

infant’s processing needs) provides the opportunity to consider infant feedback (i.e., responses) 

to inform future cue interpretation and response selection. Positive interactions and successful 

caregiving experiences over time accumulate in the database (i.e., social knowledge, acquired 

rules, memory store), augmenting semantic information learned through discussion with episodic 

memory of successful interactions. Similar caregiver-infant processes conceptualized under the 

SIP model have also been described in other literature (e.g., Fuths et al., 2017; Charlotte 

Johnston et al., 2017; Leerkes, 2010). 

 Associations between questionnaire-based measures of maternal attitudes and infant 

temperament are likely the product of bidirectional influence, and the present questionnaire data 

cannot identify mechanisms of influence or eliminate the possibility of biased responses. For 

example, a parent with low Parenting Satisfaction may over-estimate the frequency with which 

the baby became upset when s/he could not get what s/he wanted (IBQ item 32, Negative 

Affect), representing a direct effect of maternal attitude on this temperament score. Conversely, 

interactions with an infant who expresses Negative Affect more frequently and intensely are 

likely to be less inherently satisfying, representing a direct effect of infant temperament on 

maternal attitude. Finally, this parent may be less motivated to initiate other positive interactions 
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which could potentially offset the infant’s distress, representing an indirect effect of Parenting 

Satisfaction on infant displays of Negative Affect through parenting behavior.  

As another example, consider the item “When singing or talking to your baby, how often 

did s/he soothe immediately?” (IBQ item 12, Effortful Control) in the context of PSE. Parents 

with high PSE may preferentially recall occasions when they were able to soothe their infant 

quickly and easily, an effect of maternal PSE on the Effortful Control score as measured by 

questionnaire. Parents of easy-to-soothe (i.e., high Effortful Control) infants are likely to 

experience more successful interactions in this situation, which raises their PSE: a direct effect of 

child temperament on maternal attitude. Finally, the Effortful Control scale includes items that 

assess the infant’s soothability in response to a number of parental approaches (e.g., initiating 

joint attention, physical comfort). Parents with high PSE may attempt multiple different 

strategies to soothe a distressed infant (whereas a parent with low PSE may give up after 

attempting one response due to the belief that they will be unsuccessful), thereby increasing the 

likelihood that the infant will immediately respond to one of their attempts. This represents an 

indirect effect of PSE on infant Effortful Control through parental behavior. These recursive 

influences are important interpretive considerations for the present data; however, they do not 

discount the positive change in attitude associated with MTC participation, which supports 

ongoing use of this program by Toronto Public Health.  
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6.4 Aim 4: Investigate the association between maternal attitudes and child temperament in 

early childhood and the potential role of maternal attitudes in the perception of child 

temperament characteristics.  

 In the sample of 5-year-old children and their mothers, correlations between maternal 

attitudes and child temperament traits emerged that were contrary to the predicted pattern. These 

associations persisted across various data management techniques (e.g., transformations, 

management of outliers) and following thorough data validation. Namely, a positive association 

between Parenting Satisfaction and Negative Affect and a negative association between PSE and 

Effortful Control existed within questionnaire data from mothers. In other words, mothers who 

report greater enjoyment of the parenting role also report that their child expresses more frequent 

and intense distress, and mothers who are more confident in their parenting abilities report that 

their child is more difficult to soothe and less focused on a given task. Some possible 

interpretations of these findings are offered in section 5.5.1; it seems likely that this pattern is 

attributable to methodological issues and/or systemic sources of error. Kenny (1994) documented 

several sources of error when one individual evaluates another individual on a given traits (i.e., 

perceiver variance, relationship variance, and error) which can obscure variance attributable to 

the actual trait in question (i.e., target variance, estimated to account for only 15% of the total 

variance in scores). These sources of error may have impacted these counter-intuitive findings, 

but would also apply to prior work with these measures documenting the predicted associations. 

In addition to maternal questionnaire responses, children participated in laboratory tasks 

to elicit positive affect (the game “Hungry Hungry Hippos”), negative affect (the “Impossibly 

Perfect Circles” task), and inhibitory control (the game “Simon Says”). None of these measures 
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were significantly associated with maternal report of the same trait. Controlling for maternal 

attitudes did not account for these discrepancies (Table 5.5). This substantial discordance 

between observational and maternal-report measures of each temperament domain casts 

additional doubt on the counter-intuitive associations between maternal attitudes and their child’s 

distress proneness and regulatory capacity.  

The extent to which questionnaire-generated temperament scores represent accurate 

depiction of child characteristics remains unclear. The current findings speak to the 

methodological difficulty of temperament assessment, as it is difficult to ascertain which traits 

are truly being measured by each approach given potential sources of error for both questionnaire 

and observational approaches. Discrepancies across multimethod assessment of temperament 

traits presented in Chapter 5 and associations across assessments of different temperament 

characteristics demonstrate a key consideration in temperament research: temperament 

characteristics (regardless of orthogonality) each exist within a given child, and therefore operate 

in tandem with each other. Any association between one trait (e.g., Negative Affect) and some 

other characteristic or outcome (e.g., social competence) is very likely to be moderated by other 

temperamental characteristics (i.e., Shyness, Surgency, Effortful Control), and should be 

analyzed and interpreted in the  context of the child’s broader temperamental profile. 

It is interesting that maternal-reported Shyness was the only temperament variable 

associated with Lab-TAB performance, particularly considering that Shyness was the first factor 

extracted from questionnaire data (though not included in scoring instructions). Children 

described by their mothers as shy received lower scores on a measure of verbal ability, expressed 

significantly less frequent/intense negative affect during the Circles tasks, and made fewer 
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impulsive errors during Simon Says. Rather than reflecting lower verbal ability, low negative 

affect and high effortful control, these associations could be attributable to behavioral inhibition, 

which refers to the tendency to be unusually fearful and/or withdrawn in unfamiliar situations 

(Kagan et al., 2018). By self-consciously inhibiting all responses due to discomfort with the 

novel situation, inhibited children would make fewer compulsive errors on Simon Says and 

express less distress during Circles, thus impacting these measures of Effortful Control and 

Negative Affect. Incorporation of latency-to-response time during Simon Says could be an 

interesting avenue for secondary analysis of this data, as it would provide a measure of 

behavioral activation as well as inhibitory control (Carlson & Wang, 2007). Post-hoc exploratory 

analysis of component scores within broader temperament domains indicated that inhibitory 

control, a component of effortful control involving conscious suppression of a prepotent 

response (Logan, 1994), was negatively associated with both positive and negative affective 

expression, as measured by the Circles and Hippos task on the Lab-TAB.  

6.5 Conclusions 

 The data reported here suggest the primary importance of Shyness for children’s behavior 

in laboratory experiments. Despite being excluded from the standard 3-domain conceptualization 

of temperament reflected in IBQ-VS and CBQ-VS scoring instructions, Shyness was the first 

factor extracted in both the infant and child sample, and was one of the only successful 

predictors of Lab-TAB scores for other characteristics. This observation is particularly important 

given multimethod discrepancies noted by other temperament researchers and given the large 

number of empirical studies across topics which require young participants to interact with a 
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novel adult in a laboratory. Shyness may account for a significant portion of error variance for 

experiments across a range of topics.  

 Parent questionnaire scores and observational measures of child behavior are both 

vulnerable to unique sources of measurement error, and the implications of this reality extend 

beyond empirical research. Clinical assessments often rely on parent report measures of child 

characteristics, which should always be interpreted in tandem with direct observation and 

interaction with the child. Clinical measures are typically subject to extensive validation studies, 

however the high frequency of discordant findings between parent-report and observational data 

emphasizes the need for inter-rater consistency. It is possible that clinical elevations of a given 

trait (e.g., Negative Affect which is so high it constitutes problems with mood and anxiety) is 

associated with greater reliability and validity compared to normative variation in the same traits. 

However, the role of child characteristics such as shyness on observational measures and other 

influences on questionnaire responses should be carefully considered in both empirical research 

and its application to clinical assessment. 

 The present studies demonstrate important considerations for academic research and 

public health programming. Shyness should be considered as a potentially important 

temperament characteristics across methodological approaches. The PSOC demonstrated strong 

psychometric characteristics across two samples, consistent with a larger body of literature 

supporting the use of this measure. This questionnaire was used to document improvements in 

maternal attitudes PSE and Parenting Satisfaction among mothers of infants following 

participation in MtC, supporting the ongoing provision of this program by Toronto Public 

Health. PSOC data from mothers of 5 year-old children revealed some unexpected patterns, and 
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though some possible explanations are offered, reasons for the low attitude ratings and 

unexpected associations with temperament are unknown. Further study and replication could 

evaluate these possible methodological or interpretive explanations. 
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B.1: Factor loadings for maternal attitude scores at Time 1 and Time 2 

 Time One Time Two 

Factor 1 Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 Factor 3 

4. I would make a fine model for a new mother/father to follow in order to 

learn what she/he would need to know in order to be a good parent. 
.691    .599 -.336  

7. I meet my own personal expectations for expertise in caring for my child. .666    .660   

8 If anyone can find the answer to what is troubling my child, I am the one. .312    .453  .321 

10 Considering how long I’ve been a mother/father, I feel thoroughly familiar 

with this role. 
.572   .304 .671   

12 I honestly believe I have all the skills necessary to be a good mother/father 

to my child. 
.502    .638   

1 Even though being a parent could be rewarding, I am frustrated now while 

my child is at his/her present age. 
 X .347 .536  .408 .513 

2 I go to bed the same way I wake up in the morning, feeling I have not 

accomplished a whole lot. 
 .702    .714  

3 I do not know why it is, but sometimes when I’m supposed to be in control, 

I feel more like the one being manipulated. 
 .425 .425   .305 .557 

5 A difficult problem in being a parent is not knowing whether you’re doing a 

good job or a bad one. 
.324 .333    X  

6 Sometimes I feel like I’m not getting anything done.  .564    .596  

13 Being a parent makes me tense and anxious  .457    .480  

11 1If being a mother/father of an infant were only more interesting, I would 

be motivated to do a better job as a parent. 
  .956    .751 

9 My talents and interests are in other areas, not being a parent.    .593  .336 .370 

14 Being a good mother mother/father is a reward in itself.    .513   .446 
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B.2: IBQ Item Factor Loadings (T1)          

 1 2 3 4 5 6 7 8 9 

4 When introduced to an unfamiliar adult, how often did the baby cling to a parent? .856         

28 When introduced to an unfamiliar adult, how often did the baby refuse to go to the unfamiliar person? .873         

33 When in the presence of several unfamiliar adults, how often did the baby cling to a parent? .872         

3 When tired, how often did your baby show distress?  .466        

9 When it was time for bed or a nap and your baby did not want to go, how often did s/he whimper or sob?  .633        

10 After sleeping, how often did the baby cry if someone doesn’t come within a few minutes?  .534        

16 How often did the baby seem angry (crying and fussing) when you left her/him in the crib?  .547        

22 At the end of an exciting day, how often did your baby become tearful?  .445   .344     

29 When you were busy with another activity, and your baby was not able to get your attention, how often 

did s/he cry? 
 .475        

32 When the baby wanted something, how often did s/he become upset when s/he could not get what s/he 

wanted? 
 .433        

12 When singing or talking to your baby, how often did s/he soothe immediately?   .301       

24 When being held, in the last week, did your baby seem to enjoy him/herself?   .708       

25 When showing the baby something to look at, how often did s/he soothe immediately?   .316 .342  .300    

30 How often during the last week did the baby enjoy gentle rhythmic activities, such as rocking or swaying?   .441      .555 

34 When rocked or hugged, in the last week, did your baby seem to enjoy him/herself?   .734       

35 When patting or gently rubbing some part of the baby’s body, how often did s/he soothe immediately?   .389       

5 How often during the last week did the baby enjoy being read to?      .497    

6 How often during the last week did the baby play with one toy or object for 5-10 minutes?      .377    

18 How often during the last week did the baby enjoy hearing the sound of words, as in nursery rhymes?   .308   .336    
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19 How often during the last week did the baby look at pictures in books and/or magazines for 5 minutes or 

longer at a time? 
     .786    

*Continued next page 

 

B.2: IBQ Item Factor Loadings (T1) cont.. 1 2 3 4 5 6 7 8 9 

2 When tossed around playfully how often did the baby laugh?    .573      

7 How often during the week did your baby move quickly toward new objects?    .479      

8 When put into the bath water, how often did the baby laugh?    .337     .317 

14 During a peekaboo game, how often did the baby laugh?    .721      

1 When being dressed or undressed during the last week, how often did the baby squirm and/or try to roll 

away? 
      .553   

11 In the last week, while being fed in your lap, how often did the baby seem eager to get away as soon as the 

feeding was over? 
      .710   

13 When placed on his/her back, how often did the baby squirm and/or turn body?       .439 .336  

37 When placed in an infant seat or car seat, how often did the baby squirm and turn body?     .537  .327   

21 How often during the last week did the baby smile or laugh when given a toy?    .366  .306  .496  

26 When hair was washed, how often did the baby vocalize?        .339  

36 How often did your baby make talking sounds when riding in a car?        .682  

17 How often during the last week did the baby startle at a sudden change in body position (e.g., when moved 

suddenly)? 
         

20 When visiting a new place, how often did your baby get excited about exploring new surroundings?      .375    

23 How often during the last week did the baby protest being placed in a confining place (infant seat, play 

pen, car seat, etc.)? 
    .978     

31 How often during the last week did the baby stare at a mobile or picture for 5 minutes or longer?         .478 
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B.3 CBQ Item Factor Loadings            

 1 2 3 4 5 6 7 8 9 10 11 

10 Seems to be at ease with almost any person. (Rev) .785           

22 Is sometimes shy even around people s/he has known a long time. .767           

34 Sometimes turns away shyly from new acquaintances. .779           

13 Prefers quiet activities to active games.      .728      

25 Is full of energy, even in the evening.      .442      

28 Likes rough and rowdy games.      .821      

4 Likes going down high slides or other adventurous activities.      .337  -.480  .523  

16 Likes to go high and fast when pushed on a swing.          .459  

19 Takes a long time in approaching new situations. (Rev) -.407         .723  

5 Is quite upset by a little cut or bruise.   .832         

29 Is not very upset at minor cuts or bruises. (Rev)   .875         

2 Gets quite frustrated when prevented from doing something s/he wants to do.     .555    .311  .376 

17 Seems to feel depressed when unable to accomplish some task.     .542  .432     

32 Gets angry when s/he can't find something s/he wants to play with.     .976       

14 When angry about something, s/he tends to stay upset for ten minutes or 

longer. 

       -.306   .640 

23 Is very difficult to soothe when s/he has become upset.           .792 

3 When drawing or coloring in a book, shows strong concentration.  .646          

12 Notices it when parents are wearing new clothing.  .409  .355     .423 .359  

15 When building or putting something together, becomes very involved in 

what s/he is doing, and works for long periods 

 .594          

36 Comments when a parent has changed his/her appearance.  .497       .531   

9 Likes being sung to.    .536        
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B.3 CBQ Item Factor Loadings cont.            

21 Likes the sound of words, as in nursery rhymes.    .657        

27 Sometimes becomes absorbed in a picture book and looks at it for a long 

time. 

   .401    .468    

33 Enjoys gentle rhythmic activities, such as rocking or swaying.    .663        

6 Prepares for trips and outings by planning things s/he will need.  .435      .472    

18 Is good at following instructions        .590    

30 Approaches places s/he has been told are dangerous slowly and cautiously.        .563    

1 Seems always in a big hurry to get from one place to another.       .763     

7 Often rushes into new situations. -.354      .599     

8 Tends to become sad if the family's plans don't work out.       .532     

20 Hardly ever complains when ill with a cold.            

24 Is quickly aware of some new item in the living room.         .621   

35 Becomes upset when loved relatives or friends are getting ready to leave 

following a visit. 

        .504   
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B.4 PSOC item loadings     

 Factor 1 Factor 2 Factor 3 Factor 4 

4 I would make a fine model for a new mother to follow in order 

to learn what she would need to know to be a good parent. 
.484    

7 I meet my own personal expectations for expertise in caring for 

my child. 
.540    

8 If anyone can find the answer to what is troubling my child, I 

am the one. 
.532    

10 Considering how long I've  been a parent, I feel thoroughly 

familiar with this role 
.742    

12 I honestly believe I have all of the skills necessary to be a 

good mother to my child. 
.834    

1 Even though being a parent could be rewarding, I am frustrated 

now while my child is still young. 
 .336 .923  

2 I go to bed the same way I wake up in the morning - feeling I 

have not accomplished a whole lot. 
 .815   

3 I do not know why it is, but sometimes when I am supposed to 

be in control, I feel more like the one being manipulated. 
 .541 .390  

5 A difficult problem in being a mother is not knowing whether 

you are doing a good job or a bad one. 
 .381   

6 Sometimes I feel like I am not getting anything done.  .651   

13 Being a parent makes me tense and anxious.  .466 .382  

9 My talents and interests are in other areas, not being a parent.    -.339 

11 If being a mother of a young child were only more interesting, 

I would be motivated to do a better job as a parent. 
  -.312  

14 Being a good mother is a reward in itself.    .980 

4 I would make a fine model for a new mother to follow in order 

to learn what she would need to know to be a good parent. 
.484    

7 I meet my own personal expectations for expertise in caring for 

my child. 
.540    

8 If anyone can find the answer to what is troubling my child, I 

am the one. 
.532    
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Appendix C 

Autobiographical Emotional Events Dialogue 

C.1 Rationale and Coding Process 

A parent-child interaction task was included in the study presented in chapter 5, with the 

original intention of examining interaction patterns in the context of maternal attitude and child 

temperament data. The Autobiographical Emotional Events Dialogue (AEED) was selected 

based on prior literature and developmental appropriateness for young children (Hsiao et al., 

2015; Koren-Karie et al., 2013; Oppenheim et al., 2007). The mother-child pair is presented with 

five cards, each with an emotion and corresponding face, and are asked to work together to tell 

the story of a time when the child felt each emotion. The AEED coding system provides scores 

pertaining to relational behavior of both parent and child, and my intention was to examine three 

maternal scores: Involvement and Reciprocity (IR) refers to the mother’s engagement in the task 

with reciprocal communication and non-didactic statements; Hostility refers to the mother’s 

expression of impatience, irritation, or criticism toward the child; Closure of Negative Feelings 

refers to the mother’s ability to guide the narratives of mad, sad, and scared stories toward a 

“happy ending” which emphasizes the child’s strength. These three scales were selected to 

capture maternal behaviors that are positive, negative, and co-regulatory in nature. 

 Unfortunately, despite various approaches to coding the interaction videos, satisfactory 

inter-rater reliability was not achieved. I consulted with the authors of the manual and 

collaborated with an initial team of four trained undergraduates using pilot data to refine and 

specify the coding procedure. I then worked with another team of four trained undergraduate 

students to independently code the data. Following review and discussion of discrepancies, I 

refined coding instructions again and collaborated with one other graduate student in clinical 
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psychology. Various coding methods were attempted, including comparison of codes on the 

transcript, comparison of final scores, application of only the three scales of interest, application 

of all scales described in the manual, supplementary coding supports such as a decision tree, 

discussion of pilot materials. However, reliability, as measured by the intra-class coefficient, 

consistently fell in the poor to moderate range. Therefore for the interaction data were excluded 

from analyses presented in this dissertation. This data could potentially be used in collaboration 

with other authors experienced with the AEED in future studies if satisfactory reliability in can 

be established.  

C.2 Procedure Instructions 

Participants were provided with the following verbal instructions: 

“We have here 5 cards. On each card, you will find the name and picture of a different emotion. 

Let's look together at the cards – we have a "happy" face, a "sad" face, a "mad" face, a "scared" 

face, and the last card is a "safe and secure" face. What I would ask you to do is to tell together a 

story from (child)'s life. A real story on a time in which (child) felt happy, another story in which 

(child) felt sad, a time in which (child) felt mad and so on until you'll have 5 different stories on 

five different emotions. You can tell stories on events in which both of you participated or stories 

where just (child) participated (like school, friends etc.).Take your time, and for each of the 

emotions try to tell a story in a way that we will be able to understand what happened there and 

what (child) thought, did and felt. You can choose where to start and with which card to 

continue. There is no specific order. When you end a story, simply put the card upside down and 

this will be a sign for you that you have finished talking about this emotion and that it's possible 

to pass to the next card. All clear?” 
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