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Abstract 

A Selection, Optimization, and Compensation (SOC) model has been used to measure 

adults’ life management skills. The SOC behavior was associated with healthy 

development and personal success in adulthood. In Positive Youth Development (PYD) 

studies, SOC has been adapted to measure youths’ intentional self-regulation (ISR)—

adult-like management skills. ISR was defined as youths’ active contribution to adaptive 

developmental regulations, through which youth produce positive developmental 

outcomes. The present study assessed 644 Grades 5 to 7 youth (55.4% female) from the 

4-H Study of PYD and tested longitudinal models of SOC and PYD across Waves 1 to 3 

of the 4-H Study to address the unique nature and function of SOC in early adolescence. 

Research findings suggested that an adaptive valence (whether SOC is applied in 

adaptive/prosocial self-regulation or maladaptive self-regulation) is important not only 

because it determines the valence (positive or negative) of effect that SOC has on PYD 

growth rate but also because it influences the growth rate and nature of SOC (increase or 

decline) in a significant way. Without an adaptive valence, young adolescents’ SOC 

behavior is different than adults’ in nature and thus doesn’t have the function of ISR. 

Therefore, we concluded that simply applying the SOC model to young adolescents as a 

measure of ISR is premature in relation to research and practice.  
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CHAPTER I: INTRODUCTION 

Across the life span, individuals through their actions choose and alter 

environments which will shape and influence their behavior and personal development. 

Action thus leads to development, and development forms action. People are both the 

producer and the product of their environment and, therefore, are active agents in their 

own development.  The action perspectives in developmental psychology, which 

emphasize the individual’s contribution to his or her own developmental history 

throughout the life span, have been especially valued in developmental system models of 

human development. Within developmental system models of human development, the 

dynamic process of people acting on their contexts and contexts acting upon people has 

been labeled developmental regulation (Brandtstadter, 1998, 2006). As a major player in 

the developmental regulations, people are contributing to their development actively and 

continuously. Human development is therefore a successive lifelong process. It has been 

widely accepted that humans maintain healthy development (i.e., successful life 

management and well-being) by constantly regulating the relations with environments in 

almost every age group. However, little research was done to investigate the 

developmental process of humans’ regulatory skills, such as how regulatory skills emerge 

and mature throughout adolescence, and how youths’ regulation is different than adults’ 

in forming and changing their relations with environments.  
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CHAPTER II: REVIEW OF THE LITERATURE 

 

There is relatively little research on development of youths’ regulatory skills 

because the action perspective applied in youth development is a relatively new yet 

growing field, namely, Positive Youth Development (PYD). This field is gaining 

momentum from research on adults’ self-regulation behaviors. Seeing that adult-like 

regulatory behaviors have emerged in adolescents, one is tempted to hypothesize that 

these behaviors should serve adolescents in the same way as they do adults. It might be 

premature to jump into this hypothesis without examining the uniqueness of structure and 

function of youths’ self-regulation as compared to adults’. It is very possible that youths’ 

self-regulation does not function to the extent or same as adults’ until it has grown into 

full-fledged mastery. 

Research attempting to find the link between youths’ adult-like regulatory behavior 

and development outcomes in previous studies might have asked the wrong question. 

Using data from the 4-H Study of Positive Youth Development
1
, researchers have found 

that an adolescent’s self-regulation skills undergo significant changes throughout 

adolescence; although self-regulation strategies already emerge in early adolescence, 

younger adolescents’ regulatory behavior, with less complexity and flexibility, presents a 

structure different from older adolescents’ and adults’, suggesting that younger 

adolescents have not yet fully mastered the regulatory skills (Gestsdottir & Lerner, 2007). 

It is then reasonable to question whether the regulatory behavior of adolescents, 

                                                 
1
 The 4-H Study of Positive Youth Development is a longitudinal investigation that seeks to identify the 

individual and ecological bases of healthy, positive development among diverse adolescents (Lerner et al., 

2005). 
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especially younger adolescents, has the same connotation as that of adults. An adult 

thrives using regulatory strategies, these strategies are used to achieve personal goals 

while reconciling the conflicts between individual desires and environmental constraints. 

If adolescents perform regulatory strategies which look like adults’ life management 

skills but have different nature and function, then the relationship between youths’ 

regulatory behavior and youth development is not explicable without an investigation 

into the uniqueness of youths’ self-regulation. 

The present research intends to investigate how young adolescents’ self-regulation 

differs in nature from adults’ and whether young adolescents’ self-regulation has any 

unexpected function in youth development. Although this topic has not been given a great 

deal of attention in the extant literature, clarity in the nature of youths’ self-regulation is 

necessary for developing youth research and educational practices based on an action 

theoretical model. This investigation will be significant because first, adult-like 

regulatory behavior has been used widely in research as an equal of adults’ successful life 

management skills, it may not be true. Researchers (e.g., Weiner et al., 2015) have started 

paying attention to the uniqueness of adolescent period that has limited the self-regulation 

from functioning the same way as does the fully-developed self-regulation in adulthood. 

Thus investigation on how youths’ self-regulation is different from adults’ in depth will 

contribute significantly to improving the conceptual models of youth development. 

Second, current empirical findings may have been misinterpreted and overgeneralized if 

researchers overlooked the developmental limitation of youths’ self-regulation. Lastly, 

youth programs, such as Project GPS (Napolitano, Bowers, Gestsdottir, & Chase, 2011), 
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have been built to promote the development of adult-like regulatory behaviors in 

adolescents. These programs, without a good understanding about the unique nature and 

the developmental process of youths’ self-regulation, may fail to deliver teaching and 

mentoring for successful regulatory skills to youth who are challenged by all the changes 

occurring during the adolescent decade. 

Intentional Self-Regulation in Positive Youth Development 

Positive youth development, an action theoretical approach to youth development 

framed by developmental system theories (Lerner, 2002; Lerner, 2004), has been 

discussed broadly by many scholars, educators, practitioners, and policy makers (for 

more information, see Lerner et al., 2005). Interest in the PYD approach and its 

application to work with youth in a variety of settings has been growing constantly over 

the last two decades (e.g., Amodeo & Collins, 2007; Porter, 2010; Zeldin, 2000). 

The position of PYD has arisen in competition with deficit views of youth 

development which dominated the scientific study of adolescence through the twentieth 

century (for a review, see Lerner et al., 2009, or Lerner, 2004). From a deficit view, 

positive development was regarded as the absence of negative or undesirable behaviors 

(Benson, 2003). However, there was no evidence that the absence of such behaviors 

equates with positive development to result in competent, confident, and caring youth 

who have character and positive social connections (Mahoney & Lafferty, 2003). Instead, 

youth engaged in positive development, who will be oriented to making integrative 

contributions to self, family, community, and civil society, should show negligible or low 
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levels of risk behaviors, as well as internalized problems (Lerner, 2004; Scales et al., 

2000), such as depression or other mental problems.  The construct of PYD has been 

operationalized by five Cs in contemporary research. The five Cs stand for Competence 

(social, academic, cognitive, and vocational competence), Confidence (overall positive 

self-worth and self-efficacy), Connection (positive bonds reflected in the mutually 

beneficial individual-context exchange), Character (morality and integrity), and 

Caring/Compassion (sympathy and empathy for others) (Lerner et al., 2005). PYD has 

been recognized as a perspective wherein youth are viewed as resources to be developed 

(Lerner et al., 2005) rather than “problems to be managed” (Roth et al., 1998).  

Youth development is a result of developmental regulations—dynamic exchange 

between the multiple levels of youth-development system (cf. Lerner, 1998)—ranging 

from individual (e.g., genes and cell physiology, individual mental and behavioral 

functioning), through family, school and community, to society, culture, the designed and 

natural ecology, and, ultimately, history (Elder & Shanahan, 2006; Gottlieb, Wahlsten, & 

Lickliter, 2006; Valsiner, 2006; Silbereisen & Lerner, 2007). Development of youth and 

their ecological contexts are not only products but also producers of developmental 

regulations. If the strengths of youth are aligned with ecological assets over time and 

youth interact with contexts in a mutually beneficial way, youth start thriving and 

growing competencies needed for success, that is, positive youth development occurs. 

The individualcontext beneficial interaction/regulation is termed adaptive 

developmental regulation (Lerner et al., 2005; Lerner, 2002, 2004).  
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Youths’ making active contribution to their own development promises that every 

youth has the potential to develop into successful young adult by purposefully acting on 

their contexts (Baltes et al., 2006; Lerner, 1982). The proximal contexts where youth live, 

learn and play provide resources to build strengths (Silbereisen & Lerner, 2007). Positive 

youth development is a result of adaptive developmental regulations between action and 

context. As Lerner and his colleagues (2001) pointed out, the developmental regulation 

between individuals and their contexts should be the key focus of inquiry in studies of 

positive youth development, and in essence, adaptive developmental regulations between 

individuals and their complex and changing context is the key problem.  

Intentional Self-Regulation (ISR), as a core aspect of human functioning to 

harmonize personal needs and environmental demands (Brandtstadter, 2006; Lewontin, 

2000), enables individuals to act on contexts strategically and thus contributes to adaptive 

developmental regulations.  ISR is critical to positive youth development and positive 

development across the life span (McClelland, Ponitz, Messersmith, & Tominey, 2010; 

Gestsdottir & Lerner, 2008). Therefore, it is not surprising to see ISR highlighted in 

contemporary PYD research (e.g., Gestsdottir, Bowers, Eye, Napolitano, & Lerner, 2010; 

Gestsdottir & Lerner, 2007; Gestsdottir & Lerner, 2008; Gestsdottir, Lewin-Bizan, von 

Eye, Lerner, & Lerner, 2009; Lerner et al., 2001; Urban, Lewin-Bizan, & Lerner, 2010; 

Zimmerman, Phelps, & Lerner, 2007, 2008). ISR, as defined in the PYD literature, refers 

to successful and adaptive self-regulation with a purpose for systemic harmony and 

collective prosperity. Outside the PYD literature, self-regulation has been used as a broad 

term that encompasses a wide range of definitions and behaviors that have been studied 
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by researchers across different periods of development. Self-regulation has been defined 

mostly as a neutral term, such as individuals altering their behaviors, thoughts, attention, 

and emotions to react to different contexts and modulate their reactions to and actions 

aimed at influencing their contexts (Sheonkoff & Phillips, 2000), the awareness of 

oneself and one’s surroundings, and the ability to manage one’s attention, emotions, and 

behaviors in goal-directed ways (UChicago CCSR, 2015),  or the ability to flexibly 

activate, monitor, inhibit, and persevere one’s behavior, attention, emotions, and 

cognitive strategies and feedback from others, in an attempt to attain personally-relevant 

goals (Moilanen, 2007). In a report of UChicago CCSR (2015) about young adult 

success, it argued that self-regulation skills need to be harnessed by positive values to be 

beneficial during adolescence. Values refer to enduring, often culturally defined beliefs 

about what is good or bad, and what is important in life (UChicago CCSR, 2015). 

Adolescents have started seeking an individual identity, and they begin asking “big 

questions” about themselves, their values, and their place in the world (Halpern, 

Heckman, & Larson, 2013). These adolescents form a much more independent sense of 

the things they place value in, they begin to view themselves in terms of personal beliefs 

and standards (Steinberg & Morris, 2001). As pointed out by UChicago CCSR (2015), 

values play a crucial role in excising agency toward realizing one’s potential that holds 

value. Without being guided by an appropriate value system, neurological changes during 

early to middle adolescence lead to “lower levels” of self-regulation, resulting in 

increased risk behaviors. Some adolescents are wired to seek pleasure and excitement 

without the benefit of adequate compensatory regulatory control (UChicago CCSR, 
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2015). A similar argument about the importance of values in self-regulation during 

adolescence has been found in social and emotional learning literature as well. Social and 

emotional learning involves acquiring and effectively applying the knowledge, attitudes, 

and skills to understand and manage emotions, set and achieve positive goals, feel and 

show empathy for others, establish and maintain positive relationships, and make 

responsible decisions (CASEL, 2013a, 2013b). CASEL (2013a, 2013b) suggested that 

successful students not only develop positive academic mindsets and problem-solving 

skills but also learn broader social and emotional competencies that enable them to apply 

their knowledge and skills to interact with diverse individuals and groups in socially 

skilled and respectful ways, practice positive, safe, and healthy behaviors, and contribute 

responsibly and ethically to their peers, family, school, and community. 

In contrast to the self-regulation defined as a neutral term in a broader literature of 

youth development, ISR is more of a positive term within the field of PYD research. 

While being regarded as “flexible reaction” in a broad sense, self-regulation has been 

designated to be “systemic adaptation” in PYD research. The process of ISR is linked 

directly to harmonizing developmental regulations and achieving adaptive developmental 

regulations, which implies that the ISR in PYD is actually the self-regulation already in 

service of positive values. Therefore ISR is one of the favorable categories of self-

regulation that is productive and prosocial in nature. That being the case, random self-

regulatory behaviors without a strict definition or clear connotation pointing to their 

prosocial nature is not necessarily ISR. 
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In year 2001, Lerner and his colleagues introduced the Selection, Optimization, and 

Compensation (SOC) model (Baltes et al., 1997, 1990, 2006; Lerner et al., 2001) to 

operationalize ISR in adolescents (Lerner et al., 2001).  The SOC behavior, believed to be 

a key exemplar of ISR, provides a conceptual tool for the study of positive youth 

development. The SOC scale was originally designed for the research on development 

during the adulthood and aging portion of the life span (P. Baltes, 1997; P. Baltes & M. 

Baltes, 1990; M. Baltes & Carstensen, 1996, 1998). The three components of SOC refer 

to the behaviors that an individual uses to regulate his or her relationship with the 

environment and to manage his or her external and internal resources. Selection refers to 

how a person concentrates his/her attention on goals, for example, “I always focus on the 

one most important goal at a given time”. optimization refers to the person’s attempts at 

maximizing the chances of goal attainment by recruiting the necessary resources, for 

example, “When I want to achieve something difficult, I wait for the right moment and 

the best opportunity”; and compensation refers to the person’s ability at addressing 

alternative solutions in the face of the blocking of goal-related resources, for example, 

“When things aren’t going so well, I accept help from others”. Freund and Baltes (2002) 

used SOC to measure life management skills of adults/the elders.  SOC items were 

adapted by the PYD researchers to measure ISR, which refers to the adaptive regulatory 

skills youth use to manage challenges from complex and changing physical, social, 

cultural, and historical contexts in a prosocial and meaningful manner. These SOC items, 

however, were created based on the broad definition of self-regulation and pertain to 

flexible goal-oriented problem-solving skills with awareness of oneself and one’s 
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surroundings. There are no items in the adapted version of SOC used in PYD research 

that have involved or aimed at measuring the positive values or prosocial motivations 

underlying ISR. 

In published PYD studies, SOC behavior as a measure of ISR in adolescents was 

expected to have positive relations with PYD (e.g., Gestsdottir et al., 2010; Gestsdottir & 

Lerner, 2007; Urban, Lewin-Bizan, & Lerner, 2010). This hypothesis was derived from 

research findings that have provided evidence for the positive impacts of SOC on adults’ 

development (B. B. Baltes & Dickson, 2001; P. B. Baltes, 1997; P. B. Baltes & 

Staudinger, 1999; Freund & Baltes, 1998). Previous studies found that adults who 

reported using SOC behaviors scored higher on successful life management and well-

being, such as successful occupational and partnership function (Wiese, Freund, & 

Baltes, 2000), life satisfaction, positive relations, and a sense of purpose in life (Freund & 

Baltes, 1998, 2002). The Freund and Baltes’ (2002) SOC measure was used in 

understanding successful regulation in adults and aging populations. They also noted that 

children and young adolescents may have more limited abilities and opportunities for 

making goal selections and for providing direction to their own development than do 

older adolescents or adults. Although Freund and Baltes didn’t encourage applying the 

structure of SOC to measure youths’ regulatory behavior, Gestsdottir and his colleagues 

(2007) argued that young adolescents are able to conduct SOC behaviors to achieve 

personal goals successfully, since SOC behaviors are already starting to be used by 

adolescents. The orthogenetic change in self-regulation across the adolescent decade is 

expected concomitant with occurrences of new cognitive abilities and behavioral skills, 
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new opportunities for social exchanges, and changed social expectations placed on youth.  

Further discussion is needed to clarify whether SOC, originally designed to measure the 

fully-developed regulatory strategies of adults, is an adequate and appropriate measure 

for youths’ successful self-regulation (i.e., ISR), given that youths’ self-regulation 

undergoes on-going changes and limitations throughout the adolescent stage. 

Taken an action perspective, PYD researchers believed that youth facilitate their 

positive development by regulating their relationship with multiple layers of the 

ecological system purposefully in order to achieve mutually beneficial exchanges within 

their ecological system, and therefore personal success. Youths’ such purposeful 

endeavor, termed ISR, refers to a process and a result. ISR involves behaviors that are 

aiming at systemic adaptation not only in their “seeming quality” but also in their 

connotation. SOC behavior has served as a valid measure for adults’ successful self-

regulation, because adults’ fully-developed regulatory behavior has the face value of ISR 

and the connotation of ISR. In other words, if an adult engages in SOC behavior, he/she 

is factually directing the individual-context interaction towards a higher level of 

harmony. It, however, may not be the case for young adolescents who have not fully 

mastered ISR. Even if young adolescents have acquired SOC strategies, there might be 

still a lag of time between their “ISR-like” process and the genuine results of ISR.  

The link between SOC and PYD is not a strong argument thus far because little 

empirical evidence has been published to support a cause-and-effect dynamic link 

between the SOC behavior and PYD outcomes in youth. Data derived from the 4-H study 

were used to assess SOC’s concurrent and predictive validity, Selection skills were found 
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not significantly related with PYD outcomes while Optimization and Compensation were 

correlated with PYD positively (Gestsdottir et al., 2010; Gestsdottir & Lerner, 2007; 

Gestsdottir et al., 2009). This result can have other explanations: some of the PYD 

indicators, such as confidence/sense of self-efficacy and supportive social connection, 

were proved to promote self-regulation behaviors (Fitzsimons & Finkel, 2010; B. 

Zimmerman, 1995), the concurrent and predictive correlations (without controlling for 

the baseline status) found between SOC scores and the PYD measures could probably be 

evidence of a reciprocal effect between SOC and PYD. That being the case, SOC 

behavior may be more of a product of PYD than a producer. The published research 

findings have not supported an argument that SOC behaviors influence the dynamic 

changes of PYD as much as does ISR. A deeper investigation on the true structure and 

connotation of ISR as compared to the nature of youths’ SOC behavior is apparently 

helpful in addressing the extent to which SOC could exert the function of ISR in 

adolescence. The following text provides an argument that young adolescents have 

acquired and conducted SOC behavior which is not necessarily an action of ISR; 

engagement in SOC behavior doesn’t guarantee successful and adaptive self-regulation, 

which implies that youth may not contribute significantly to their individual thriving by 

simply performing SOC behavior.  

Intentional Self-Regulation as Action  

Actions refer to behaviors that can and should be explained and predicted in a 

specific way (Brandtstädter, 2006). It implies that the observed behavior has been chosen 

by the individual because of a specific motivation aligned with his/her personal beliefs 
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and values, and that it can be interpreted as serving some personal goal or as expressing 

personal attitudes and values. ISR, which is linked with regulator’s values, beliefs, 

attitudes, and competencies, is an action by nature. There is no one-to-one 

correspondence between behaviors and actions; behavior, as the observable physical 

event of action is often only one of several components that constitute an action 

(Thalberg, 1977). A given behavior may instantiate different actions depending on the 

“inner” context (the individual’s intentions, beliefs, or attitudes). For example, youth who 

participate in community service may conduct an action that is intended to help the 

others, or to avoid penalty—the same behavior represents different motivations. In this 

sense, to understand and conceptualize a specific action, such as ISR, generally involves 

an interpretative process that transcends the immediate observable givens (Lenk, 1981). 

Thus ISR should be conceived of as a construct with an interpretative connotation 

varying among different developmental stages. 

Indeed, the semantic and symbolic contents that essentially characterize and explain 

ISR in a sociocultural context cannot be reduced to physical processes. Although the 

meaning of ISR may be related to, and can partly be extracted from, its physical features, 

intentional and physical aspects of any given action are not related in ways that would 

allow for reductive explanations (Dennett, 1987).  In this view, SOC behavior that 

symbolizes the physical aspect of ISR action is only a reductive explanation of ISR. ISR 

not only refers to regulatory physical activity but also connotes a purpose and effect to 

harmonize the regulations between environmental resources and individual assets. 

Without specifying its semantic meaning (i.e., valence, see Brandtstädter, 2006), SOC is 
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not necessarily a behavior that can be explained and predicted as an active endeavor that 

is truly harmonizing the developmental regulations; SOC is thus not equal to an action of 

ISR.  

ISR was reduced to its physical events by using SOC as a key exemplar of ISR. ISR, 

as an abstract concept, was replaced by its reductive and physicalized explanation for 

research purposes. The semantic content of ISR is implicit and interpretive, thus cannot 

be observed and measured directly; the symbolic content of ISR or the behavior of ISR, 

on the other hand, is observable and measurable. SOC was used to capture the behavioral 

structure of the fully-developed self-regulation in adults, and has been proved to be a 

valid measure of successful regulatory strategies in adult and aging populations. When 

measuring an early stage of successful self-regulation in adolescence, the symbolic 

content of ISR alone may not be adequate as a valid measure. It is analogous to when we 

use frequency of laughter as a measure of happiness. This measure is only valid when 

being applied to genuine and joyful laughter, but will fail in scanning the faked ones. 

The next question we need to look into is how possible is it that a youth acquires and 

performs SOC behavior but doesn’t apply the SOC behavior in “genuine” ISR, that is, 

how likely is it that a youth is able to apply regulatory strategies but fails to align 

personal goals with environmental demands and thus fails to build harmonious and 

beneficial bondings with the others. If discrepancy between ISR and SOC can and does 

exist in adolescence, that means even though young people may have started learning the 

adult-like regulatory strategies, their trials on self-regulation will not necessarily result in 

factually adaptive developmental regulations. ISR as an action cannot be fully 



 

15 
 

represented by the appearance of its regulatory behavior (i.e., symbolic content), the 

semantic dimension of ISR is equally important in identifying whether the youth is doing 

ISR or not.  

The semantic and symbolic contents, on the one hand, contribute different or 

independent information about ISR: semantic content refers to the purpose of ISR that 

motivates an individual to calibrate his/her behaviors to reconcile the conflicts with 

his/her environment; the symbolic/behavioral content specifies the regulatory strategies 

and physical processes used to fulfill this purpose. On the other hand, these two 

dimensions of ISR are interacting with each other. The semantic content of ISR serves as 

an intention that interprets and organizes its regulatory behaviors. ISR, as intended 

endeavor, presupposes the capacity to recognize and mentally represent behavior-

outcome contingencies and to form anticipatory schema that guide the selection of means 

to productive and meaningful ends (Brandtstädter, 1999). To form a motivation, 

individuals learn about their actions space (i.e., the context of action) shaped by 

sociocultural constraints, and understand possibilities, outcomes, and meanings of their 

actions as well as dynamic processes in the external environment; they analyze and 

anticipate hypothetical scenarios, and formulate goals and strategies based on sociomoral 

reasoning (Habermas, 2011; Kuhn, 2009; Steinberg et al., 2009).  In ISR, these cognitive 

processes flow together into a motivation that identifies selection that is beneficial at both 

personal and contextual levels, maps out a course of actions and internal logic of the 

course serving for goal-attainment. The motivation of agentic goal attainment initiates 

executive function. According to self-determination theory, individuals are driven to 
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satisfy three psychological needs: autonomy, competence, and relatedness. Agentic goal 

attainment allows individuals to meet their psychological needs (Geldhof & Little, 2011); 

therefore, once the motivation of ISR arises on the horizon, inspired behaviors will 

follow. Similarly, Brandtstädter’s (2006) argued that, intended goal states encourage 

regulating goal-related behavior when they are fleshed out by linking them to procedural 

specification. Through repetitive regulation practice, the motivation of ISR could be 

revised and restructured by unintended consequences of regulatory behaviors.  In such 

instances, intention will be fine-tuned to reflect the internal and external constraints more 

realistically and accurately (Brandtstädter, 2006). 

To attain successful ISR, regulatory behavior navigates through trials attempting to 

align personal assets with environmental demands. The adaptive nature of ISR resides 

more in the motivation than the behavior.  Before an adaptive motivation is fully 

developed, youths’ regulatory behavior is likely organized and structured in a manner 

less adaptive than ISR. As an adaptive motivation is being consolidated, the regulatory 

behavior is gradually evolving into ISR. In other words, ISR is not random regulatory 

behavior because ISR only contains the behaviors that are organized to perform 

systemically adaptive regulations whereas random regulatory behavior could be more 

scattered and uncertain which may or may not result in harmonious alignment. In short, 

ISR equals adaptive regulatory behavior, with a clear connotation but possibly multiple 

physical expressions. On the other hand, random regulatory behavior is undefined in 

nature, having a clear physical event but uncertain connotations, and its function in youth 

development depends on the motivation underneath its physical event.  
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An adaptive motivation, which aligns personal assets with external resources and 

demands, is based on a good understanding of the self, environment, and action-effect 

contingencies. Individuals construe representations of themselves and of their material, 

social, and symbolic environment to understand when representations are abstracted and 

categorized to enhance extraction of order and regularity from the flow of events and 

allow for a mental simulation of action and effects (Brandtstädter, 2006). Understandings 

sculpt values, beliefs, and life theme that guide people to generate motivations for their 

actions. These processes integrate into an identity structure that provides an orienting 

framework for life planning and the choice and definition of life tasks, and also includes 

strategies and mechanisms to secure and protect personal continuity across the life span 

(Brandtstädter, 1999). Figure 1 illustrates the socio-cognitive process to form an adaptive 

motivation for ISR. 
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Figure 1. Process to Form An Adaptive Motivation for ISR 

People understand themselves, their environment, and the meaning of their actions 

in social activities. Through action, and through experiencing the consequences of action 

in a social context, people construct representations of a conceptual self, form inferences 

about thoughts and motives of other individuals, and recognize action-outcome 

contingencies. A person’s experiences shape his/her future action spaces. However, the 

action spaces shaped by experiences are quite limited. Unlike an animal’s natural 

reactions, which are triggered by stimuli arising from its external or internal environment, 

human’s self-regulation lacks adaptive automatisms. Human’s self-regulation is mostly 

based on knowledge and understanding. Humans have only limited insight into the 
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contextual conditions of their behavior (Brandtstädter, 2006). The complexity of causal 

and symbolic mechanisms that generate meanings and effects of action generally exceeds 

the representations of the human individual under conditions of “bounded rationality” 

(Simon, 1983).  Unintended and unexpected effects are necessary when the regulator has 

no or limited knowledge about the regulation context. 

  Cultures provide means and prosthetic tools to maximize intended effects and 

suppress unintended side effects of regulations. Cultures are aggregated systems of 

problem-solutions that have been developed during the process of cultural evolution; they 

secure survival and development by providing an artificial arrangement of “outside-the-

skin” compensatory means of adaption (Geertz, 1973). They create norms and institutions 

to coordinate the actions of individual actors so that they become mutually compatible. 

For example, ethical norms and codes of justice limit inequalities in the distribution of 

developmental resources. They also offer existential orientations that guide human actors 

in their search for meaning and purpose (Brandtstädter, 2006). In essence, cultures 

augment action resources and developmental options through compensatory strategies 

and “prosthetic devices” (Bruner, 1990b), thus enabling the developing individual to 

transcend constitutional limitations (Brandtstädter, 2006). Cultures regulate actions 

through semantic rules and social conventions. The rules that constitute particular actions 

are represented individually in script-like cognitive structures or schemas (Schank & 

Abelson, 1977), which enable the actors to organize activities in a socially adaptive 

manner, and to extrapolate, anticipate, and coordinate courses of actions in new 

situations.  
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Other than social activities and cultural scaffolds, individuals learn to adapt from 

experience of failed regulations. Unintended consequences of regulation provide an 

impetus for the revision and continuing adjustment of individual goals and beliefs; 

surprise induces exploratory activities through which the inner context of an action is 

modified and accommodated to the external constraints (Brandtstädter, 2006). 

Unintended effects, and the ways in which individuals cope with them, shape future 

action spaces and developmental options, and provide a corrective for the theories and 

beliefs that individuals hold about themselves and their environment (Bruner, 1990a).  

To conclude, ISR is adaptive because its regulatory behavior is constrained 

completely by an adaptive/prosocial agenda, which is scripted within advanced socio-

cognitive development. Random regulatory behavior in early adolescence does have a 

chance to be maladaptive because humans’ self-regulation, in the absence of adaptive 

automatism and limited by “bounded rationality”, is still struggling to accommodate the 

contextual demands in its early developmental stage. Adaptive motivation and regulatory 

behavior do not necessarily develop at the same pace in adolescence, because the first 

one involves learning of social regularity and socio-moral reasoning, while the latter one 

arises from the development of “executive functions” (Bodrova, Leong, & Akhutina, 

2011). Young adolescents have started to learn and practice regulatory behavior but it 

may take extra time and effort for them to perform the regulatory behavior in an adaptive 

manner as adults. They will need to learn to align their personal interests with 

environmental demands through social activities, cultural canalization, and value 
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adjustment. Human individual is a “deficient being” (Gehlen, 1955/1988), but presents 

“perfectibility” in his/her development (Brandtstädter, 2006).  

This argument has explained why SOC, adult-like regulatory behavior, may not be a 

valid measure of ISR in early adolescence.  If not, it is not reasonable to expect the 

function of ISR can be delegated by SOC. The evidence that regulatory behavior is 

correlated with developmental success and well-being in adults doesn’t necessarily 

support the same relationship in adolescents, because adults’ fully developed regulatory 

behavior, with a stable tripartite structure, is ISR-like adaptive self-regulation engined by 

a well adaptive motivation which aligns personal thriving with environmental demands. 

Regulatory behavior in early adolescence, in contrast, presents structural and functional 

changes along with the development of youths’ socialization and social cognition. Their 

self-regulation overall cannot yet harmonize the relations between personal goals and 

environmental constraints as effectively as adults, because the young people haven’t built 

motivations that are as adaptive as adults’ due to their limited understanding of 

themselves and others. SOC, as a measure of youths’ adult-like regulatory behavior in 

PYD research, is not equal to ISR; therefore, SOC should not be expected to have the 

function of ISR, it may not make active and positive contribution to the individual-

context mutually beneficial exchange. In order to understand how and why youths’ 

regulatory behavior is different from adults’, further investigation is presented in the next 

section to address the development of youths’ regulatory behavior.  

 



 

22 
 

Regulatory Behavior in Early Adolescence 

Acquiring an adaptive motivation for self-regulation is a developmental process, 

aligned with the development of identity structure that provides an orienting framework 

to manage the individual-context interactive system successfully.  Individuals who 

manage to harmonize the individual-context relations are those who understand 

themselves and environmental demands, thus are able to regulate their actions to benefit 

both ends. These individuals make themselves and their own actions the target of 

observation, evaluation, and control, and integrate into this process the perspectives of 

other individuals as well as socially shared standards; such reflective and regulative 

capabilities presuppose particular competencies that gradually emerge in cognitive, 

linguistic, and sociomoral development. Four general lines of development may be 

considered antecedents of ISR (Kagan, 1984): (1) the development of a semantically 

structured self-concept that represents the self in an objectified sense as an entity having 

stable and distinctive characteristics; (2) the development of the social metaperspective of 

other individuals; (3) the development of “metavolitional” skills to evaluate, control, and 

correct one’s own actions, intentions, and mental processes; (4) the development of 

capacity to recognize action-outcome contingencies, to coordinate representations of 

one’s own behaviors and external effects, and to anticipate action-contingent events. In 

adolescence, especially in early adolescence, the four lines of development have reached 

a level adequate for performing regulatory behavior, but likely are still below the level 

for performing regulatory behavior in an adaptive manner. 
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Young adolescents think of themselves in terms of a “dispositional self” (see 

Higgins, 1988), but they are unable to integrate into the concept seemingly contradictory 

characteristics of the self, which leads to inaccurate overgeneralizations (Harter, 1998). 

An invariant or core conceptual self that warrants identity and self-continuity over time 

originates from concrete-operational thinking concomitantly with the capacity to grasp 

physical invariances. An adolescent has been able to represent him- or herself in terms of 

dispositions that are stable, trans-situationally consistent, and central to his/her identity as 

a person (Brandtstadter, 1998; Harter, 1983; Higgins, 1988). To express a dispositional 

self, the adolescent purposefully selects a specific course of action which exhibits 

features that allow him/her to be described as a particular type of person (Brandtstadter, 

1999). During this period, young adolescents become capable of thinking abstractly 

(Case, 1985; Fischer, 1980; Flavell, 1985). This cognitive advance represents further 

intercoordination, in that new trait labels are integrated in abstractions (Harter, 1998). 

However, the ability to construct abstractions can be applied to only inanimate features of 

one’s world as well as to self and others. All-or-none compartmentalized thinking is 

predominant because young adolescents lack “cognitive control” over opposing 

abstractions (e.g., depressed versus cheerful, intelligent versus airhead) and therefore can 

only think about them as isolated self-attributes (Case, 1985; Fischer, 1980; Harter, 

1990b; Higgins, 1991). Without a balanced/realistic self-concept, a young adolescent 

intentionally plans and regulates his/her behaviors based on a biased representation of the 

self; thus it is unlikely that the young adolescent constructs an adaptive motivation which 

aligns true competences and needs of the self with the environmental demands.  
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Young adolescents become able to form inferences about thoughts and motives of 

other individuals and to integrate them strategically into their own goal-related activity 

(Brandtstadter, 1998). It is commonly assumed that perspective-taking skills increase the 

likelihood of individuals identifying, understanding, and sympathizing with others’ need 

(e.g., Batson, 1991; Eisenberg, Shea, Carlo, & Knight, 1991; Feshbach, 1978). 

Information about others’ internal states can be obtained by means of imagining oneself 

in another’s position or through other processes such as accessing stored mental 

association and social scripts or deduction (Karniol, 1995). Children also may have 

“theories” about others’ internal states that they use to infer how others feel (Eisenberg, 

Murphy, & Shepard, 1997). Early adolescents develop the ability to simultaneously 

consider one’s own and others’ perspectives and to understand that others can do the 

same. However, the research on adolescent egocentrism suggests that social cognitive 

development also has limitations in early adolescence that can bring about distortions in 

social reasoning, such as perspective taking (Smetana & Villalobos, 2009). Elkind (1967) 

proposed that the transition to formal operational thought in early adolescence leads to 

two social cognitive biases, or two forms of adolescent egocentrism, the imaginary 

audience and the personal fable. The imaginary audience entails adolescents’ mistaken 

belief that others are constantly paying attention, watching, and/or criticizing them, while 

the personal fable refers to adolescents’ beliefs that they are unique and invulnerable. 

Both forms were thought to emerge during the early development of formal operations, 

leading to biases or errors in other-related judgments that are resolved once formal 

operational thought is consolidated in late adolescence or early adulthood.  
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Young adolescents have capability to take a reflective stance toward their own 

mental states, and to scheme metacognitive strategies that are intentionally used to 

control attention, motivation, emotion, and memory (see Diaz, Neal, & Amaya-Williams, 

1991; Flavell, Speer, Green, & August, 1981; Kopp, 1989). Regulatory behavior operates 

through subfunctions of self-observation, self-evaluation, and self-corrective action 

(Brandtstadter, 1998). Although young adolescents have the metavolitional skills to 

monitor, evaluate, and control their own behaviors, their regulatory behavior could be 

dysfunctional due to wrong judgment, such as unrealistic self-evaluation and self-

projection. Young children are relatively inaccurate judges of their abilities (Harter, 

1985a; Harter & Pike, 1984; Leahy & Shirk, 1985; Phillips & Zimmerman, 1990). 

Research findings indicate that even when young children are exposed to repeated 

failures, they do not lower their expectations for success; rather, they persist in holding 

high and unrealistic beliefs about their abilities (Parsons & Ruble, 1977). Biased by 

personal fable, young adolescents tend to have inaccurate and inflated self-evaluations as 

the result of their failure to differentiate the projected self from the real self. Limited by 

underdevelopment of formal-operational thinking, young adolescents also have difficulty 

in accurately evaluating their past and future development in terms of general self-ideals, 

which requires a capacity to contrast hypothetical factual and possible developmental 

courses (Selman, 1980). 

Young adolescents acquire knowledge and develop a conceptual understanding of 

social and psychological mechanisms that explains action-effect contingencies for goal-

attainment. This knowledge of the social and psychological world helps adolescents to 
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anticipate multiple consequences of actions (Lerner et al., 2001). Compared to adults, 

young adolescents are less effective in acquiring new knowledge. Kuhn and Pease (2006) 

proposed that adults made better use of a meta-level executive to monitor and manage 

learning. This executive allowed them to maintain dual representations, one of their own 

understanding and the other of new information to be registered. It is this executive 

control that enables adults to temporarily set aside existing beliefs and thereby effectively 

inhibit their influence on the interpretation of new data. In the absence of this executive 

control, young adolescents remained more strongly wedded to their old theories and drew 

on them more than on the new information. Therefore, young adolescents tend to fail in 

adapting their regulatory strategy to new situational factors while sticking to old beliefs. 

Furthermore, young adolescents cannot benefit from social activities, cultural 

scaffolds, and value adjustment as much as adults when learning to adapt the self to the 

changing environment. The transition to junior high school occurs in early adolescence 

when most young adolescents are also experiencing the physical, psychological, and 

social changes, including the new role demands presented by parents, peers, and teachers 

(Eccles & Buchanan, 1996). Compared to adults, young adolescents experience more 

changes of their external and inner contexts and yet they have more limited opportunities 

to select/explore and experiment in their action spaces and new tasks (Freund & Baltes, 

2002). In more structured social activities, young adolescents’ understanding of the 

dynamics in the disorderly/challenging real-world systems is limited to only the aspects 

to which they are allowed to be exposed. When the complexity of external changes and 

challenges is beyond their understanding and anticipation, young adolescents would 
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likely perform maladaptive and dysfunctional self-regulation, generating unintended and 

undesired effects. 

In early adolescence, a sense of personal identity and individuality is to an essential 

degree tied to those elements in youths’ selection and definition of life goals that deviate 

from cultural standardization (Brandtstädter, 2006). Since the beginning of adolescence, 

with the emergence of formal-operational level of thought, future goals become more 

elaborated and differentiated, reflecting a broader range of possible options and are 

linked with concrete procedural intentions and implemental (i.e., procedural specified) 

goals (Rosenberg & Rosenberg, 1981; Russell & Smith, 1979). The procedural 

specification of life goals and visionary construals of desired possible selves presuppose 

youths’ identity reinforcement and development. In early adolescence, emphasizing 

autonomy and independence (Brandtstädter, 2006), identity projects are characterized by 

a unique and individualistic self (egocentrism) separate from their parents and other 

individuals (Smetana & Villalobos, 2009). Thus, young adolescents tend to not relate 

their goal-selection with the prescriptive or normative expectations written in a cultural 

script concerning the interests of co-developing individuals. In the previous 4-H reports, 

youths’ Selection was not related to any positive developmental outcomes (Gestsdottir et 

al., 2011). During adulthood, the identity structure is adjusted and reformulated according 

to actual constraints, affordances, and conditions that often arise in an unpredictable 

fashion. In shaping and elaborating life plans, parents, partners, and other co-developing 

individuals start to play a significant role. It is because as adults come to participate in 

social role systems of partnership, family, and occupation, social representations of 



 

28 
 

cultural scripts gain more influence in personal life-planning and identity definition. It 

becomes increasingly necessary to coordinate and synchronize personal plans with those 

of other individuals: quality and stability of marital or occupational partnership largely 

depends on the compatibility and mutual adjustment of personal goals (Brandtstädter et 

al., 1986; Felser, Schmiz, & Brandtstädter, 1998; Goodnow & Collins, 1990). The higher 

degree that an egocentric stance in the choice and procedural specification of goals has 

been transcended in adulthood reflects a higher level of acculturation/civilization as well 

as further sociomoral development during this period of time. Moral and ethical criteria 

as a form of cultural script have the essential function of constraining the selection and 

implementation of personal goals in ways that heed the demands and needs of other 

individuals, in which the individual-context interaction is regulated to be mutually 

beneficial (Brandtstädter, 2006).  

In the face of unintended consequences of regulation or blocking of intended 

consequences, young adolescents can hardly recognize that they have to compensate and 

adjust their personal goals or strategies. Stuck in their egocentric cognitive structure 

(Elkind, 1967) in early to mid- adolescence, youth tend to believe that because of their 

unique and invulnerable capabilities for goal-attainment (i.e., personal fable), they don’t 

have to compensate, whereas others do (Lerner et al., 2001). However, they often get into 

trouble by failing to compensate and correct their strategic schema, displaying a 

disproportionate amount of risk behavior (Dryfoos, 1990; Lerner, 1995; Lerner & 

Galambos, 1998). In this stage, compensation and reformulating personal goals may be 

regarded as a mark of personal failure and not as a strategy for achievement. Consistent 
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with this argument, the process of Loss-Based Selection (LBS) was found not employed 

by youth in self-regulation until the end of mid-adolescence according to the 4-H data 

(Gestsdottir et al., 2010). LBS is aimed at adjusting goals when there is a loss or decline 

in means to achieve a goal. LBS is closely linked to the compensatory actions aimed at 

counteracting failures (e.g., loss) or avoiding failures by reformulating the dysfunctional 

strategy. Compensatory actions engage the youth in re-evaluating their self-regulation 

plans and re-adapting them to external affordances and constraints; disengagement of 

compensatory actions blocks the chance of calibrating the failed self-regulation to a 

higher adaptive level and forming a more adaptive cognitive/identity structure for future 

regulations after learning from the failed self-regulation experience.  

Based on the review of the development of regulatory behavior and social cognition 

in adolescence, it is not difficult to notice that young adolescents perform self-regulation 

with a motivation less adaptive than adults. ISR that actively contributes to the adaptive 

developmental regulations (i.e., individual-context mutually beneficial interaction) 

requires sophistication and maturity in both behavior and motivation. However it appears 

that these two aspects of ISR don’t synchronize in terms of development. The regulation 

of goal-related activity is honed by discrepancy-reducing feedback loops (Carver & 

Scheier, 1981, 1998; Ford, 1987; Powers, 1973). Regulatory behavior needs to be 

recalibrated and fine-tuned to achieve a higher degree of adaptivity and realism. Because 

ISR implicates the “self” as a locus of personal agency and as a target of self-referent 

activity (Brandtstadter, 1999); as adolescents acquire a more sophisticated perspective of 
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themselves in a social context, they are directing self-regulation practice in a more 

productive and harmonious fashion. 

When regulatory behavior emerges in early adolescence, development of executive 

functions precedes and exceeds the development of social cognition and sociomoral 

reasoning. As the formal-operational thinking emerges and abstract concepts about the 

self and others are formed, young adolescents become able to forecast hypothetic 

scenarios and formulate procedural specification of goals. In the meantime, goal-oriented 

actions are more active and adult-like at behavioral level when personal goals, plans, and 

identity projects become differentiated and concrete (action-inducing), and 

developmental tasks of independence and autonomy gain importance (Brandtstädter, 

2006). On the other hand, young adolescents’ sociomoral development is limited by 

egocentrism: their perception about themselves and the others is still illusory to some 

extent, and they attempt to express a unique identity by deviating from social norms. 

Without sophisticated insights into the new challenges or transitions, youth are more 

likely than adults to struggle in managing to reconcile the individual-context conflicts 

through self-regulation. From this point of view, the regulatory strategies depicted by 

SOC may have served youth differently than they do for adults. Simply applying the 

regulatory behavior that adults employ to achieve personal success to youths’ struggles 

with life management may not generate the positive outcomes as is wished.  

Although the structure of youths’ regulatory behavior has been found different from 

adults’, the functional difference of regulatory behavior in the two populations has never 

been discussed in the contemporary PYD literature.  Similarly, the aspect of failed self-
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regulation or unintended consequences beyond personal control has been largely 

neglected in psychological and philosophical accounts of action (Brandtstädter, 2006). 

The neglect of unsuccessful self-regulation in contemporary research may reflect a lack 

of recognition of the limitations of human intentionality.  We don’t have full command 

over our action and even internal context; we are not at liberty to do whatever we want to 

do, nor intend, wish, or believe whatever we want to intend, wish, or believe (Kunda, 

1990). Both action and intention, as a blend of expected and unexpected, controlled and 

uncontrollable elements, could go awry and deviate from the “ought self”. In 

developmental system models, levels of organization interact with each other through 

reciprocal exchanges (Lerner et al., 2001), most of the developmental regulations are 

regarded intrinsically adaptive. For example, self-regulation was defined to pertain to all 

aspects of adaptation within the 4-H Study (Lerner et al., 2011), and encompass two 

processes: those involving either primarily physiological or organismic processes and 

those involving primarily intentional processes (Gestsdottir & Lerner, 2008). Under no or 

limited control of the person, the organismic processes are broad, ontogenetically 

consistent attributes of a person that involve biologically based, physiological structures 

and functions that contribute to the relationship an individual has with the environment 

(cf. Eisenberg, Fabes, & Spinrad, 2006; Gestsdottir et at., 2009). Therefore, organismic 

self-regulation is automatism-based, and adaptive in nature. In contrast, processes of 

intentional self-regulation, characterized by goal-directed behaviors, are more readily 

available to consciousness (Lerner et al., 2011). Gestsdottir and Lerner (2008) have 

defined intentional self-regulations as contextualized actions that are actively 
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harmonizing demands and resources in the context with personal goals to attain better 

functioning and to enhance self-development. Intentional self-regulation has been 

discussed and studied mostly as a likeness of organismic self-regulation. More attention 

has been paid to their similarities than their differences. Therefore, both organismic self-

regulation and intentional self-regulation are believed to be automatically adaptive on 

their own according to the 4-H Study’s researchers. Although developmental regulations 

are built upon the concept of automatism, ISR directed by an intentional agenda is not an 

automatic product of development. ISR is an on-going creative (rather than reactive) 

process, though the creation space is constrained by physiological and psychological 

development. In the absence of adaptive automatisms and instinctual regulations, humans 

were labeled as “deficient beings” (Gehlen, 1955/1988). However, the adaptive 

deficiency is more than offset by the remarkable ability of human agents to cope with 

adversity through creativity and constructive action (Brandtstädter, 2006). Youth play an 

active role in purposefully adapting their self-regulation in favor of both themselves and 

their environment. Without recognizing adaptation as an intentional effort to achieve ISR, 

we will likely underestimate the importance of youths’ capability and responsibility in 

actively or consciously managing their self-regulation to elevate to a higher level of 

adaptation. In their conscious development, youth are responsible not only for goal 

pursuit and goal attainment but also for aligning their goal selection and goal-pursuit 

action with collective interest, in order to maintain systemic co-developing. 

Compared to adults, young adolescents more likely perform maladaptive regulatory 

behavior repetitively and experience failures as a consequence of goal-oriented effort 
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without instant loss in self-efficacy for new trials. ISR organized by an adaptive 

motivation is a prosocial approach a person takes to achieve personal success through 

individual-context reciprocal exchanges. Young people struggle to calibrate their self-

regulation to a highly prosocial manner because they are not only constricted by 

egocentric thinking and attention but also not aware that prosocial endeavor is actually 

the shortcut to personal-success. Being more egoistic, young people weigh costs to the 

self more than do adults when deciding whether or not to assist others (Eisenberg, 1986) 

and are less attuned to the benefits of prosocial behavior (Lourenco, 1990, 1993; Perry et 

al., 1986). The primary source of the increase in prosocial behavior across age is the 

development of socio-cognitive processes (Bueleson, 1984), such as attending to the 

needs of others, and benchmarking behaviors to moral standards. As young adolescents 

grow older, they are deepening their understanding of other’s emotional states and 

cognition processes, and become better able to decode other people’s emotional cues, 

they will eventually replace egocentric attention with other-oriented concern, thereby will 

be able to perform their self-regulation in a prosocial fashion when they are ready. Self-

regulation that is low in prosocial awareness easily incurs conflict of interest between the 

regulator and the others in his/her contexts, wherein the others would not be willing to 

cooperate and help the regulator to succeed. Besides, without any prosocial contribution 

of the regulator into the contexts, his/her contexts cannot grow, prosper and eventually 

provide more resources to the regulator’s development in return. With no sophisticated 

prosocial awareness, young adolescents more likely attempt socially maladaptive 

regulations and experience failures as a consequence than do adults. In later adolescence 
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and adulthood, recurring experiences of failed self-regulation, which is characterized by 

noncontingency between one’s actions and contextual effects, undermine a sense of 

personal control and self-efficacy and may foster a tendency to avoid tasks and 

developmental options (e.g.,  intentional self-regulation) that involve a risk of failure 

(Brandtstädter, 2006).  Indeed, self-regulation involves an underlying sense of self-

efficacy and personal agency, and the motivational and behavioral processes to put these 

self-beliefs into effect (Zimmerman, 1995). The youth who perform maladaptive self-

regulations have a better chance of experiencing recurring failures, thus tend to end up 

with low self-efficacy for personal agency in a later stage of adolescence, and gradually 

lose their interest in participating in active regulatory behavior. On the contrary, 

individuals who reinforce their self-efficacy through adaptive and thus successful self-

regulation tend to exhibit an increase in regulatory behaviors. This explains why in 

adults, regulatory behavior is mostly used for successful self-regulation which follows an 

adaptive and prosocial agenda. Individuals who were not able to perform self-regulation 

adaptively and achieve personal goals successfully would’ve stopped attempting to use 

regulatory strategies at all before adulthood. Therefore, adults’ regulatory behavior 

measured by SOC is ISR in nature, which manages to facilitate adaptive developmental 

regulations and individual thriving. In contrast, young adolescents still may continue self-

regulation practice for a short period of time even after they experience recurring failures. 

As discussed earlier, young adolescents have compartmentalized self-concept (Harter, 

1998) as a cognitive buffer reducing the possibility that negative attributes in one sphere 

may spread or generalize to another sphere (Linville, 1987; Simmons & Blyth, 1987). 
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The failures of self-regulation in the past may not discourage the young adolescents from 

exploring regulations in the future. Besides, the belief in a special and invincible self 

makes adolescents’ self-efficacy more robust against failures. In this way, young 

adolescents’ self-regulation that is not so adaptive or prosocial could still proceed in a 

sustainable loop until they finally link their self-efficacy to the real effects of self-

regulation. That being the case, young adolescents’ regulatory behavior to select, to 

optimize, and to compensate for their goal-directed endeavors, is actually different from 

adults’ SOC life management skills in nature. 

Adults’ SOC regulatory behavior, which has been sophisticated and optimized 

through enormous learning and adjustment, is fully adaptive and prosocial in nature. 

Adolescents’ SOC behavior, on the other hand, is still looking for its way out of 

egocentrism and recurring failures. Being caught up in egocentric attention and 

unrealistic fantasies, young adolescents are tempted to start off with exploratory and 

experimental practice of self-regulation as following a less adaptive strategy. Further, 

those who have adopted relatively maladaptive strategies tend to repeat their mistakes 

over and over again until they are frustrated by the consequences to the point that they 

decide to avoid intentional regulatory behaviors all together or to start learning new 

strategies. From this standpoint, adults’ SOC behavior is more consistent and cohesive in 

its prosocial-oriented function therefore its association found with successful life 

management and well-being in adult samples is plausible and generalizable. Young 

adolescents’ SOC behavior as an explorative practice and precursor of ISR, however, 

may present diverse directions and thus have no identical function among different 
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individuals. For instance, the selection of goals looks somewhat different in adolescence 

and adulthood. Adults usually have shared a stable hierarchy of goals based on common 

sense, wherein the high-status goals are given the most resources. In adolescence, youth 

are still exploring multiple pathways to adulthood with rather flexible and diverse goal 

priorities (Gestsdottir et al, 2009; Nepolitano et al., 2011). Some SOC behaviors in 

adolescents are inclined to deviate from a prosocial agenda when pursuing an egocentric 

fantasy while the others may be as adaptive as adults’. While youth cooperate with other 

people and utilize their contextual resources to pursue personal goals, they cannot 

maximally benefit from external assets until their regulatory strategies become adaptive 

and prosocial. Before youth apply the SOC strategies uniformly in adaptive self-

regulation, the SOC strategies likely generate dispersing outcomes in adolescence: 

adaptive high level SOC results in positive PYD dynamic changes whereas non-adaptive 

or even maladaptive high level SOC entails PYD downturn. This is because when SOC 

behavior is not adaptive, it may worsen the conflicts between youth and their 

environment and then stir up turmoil in the system of developmental regulations. In these 

cases, the effect of SOC on youth development could turn out to be negative.  

From a developmental angle, adaptive self-regulation (i.e., results in better 

individual-context connection) reinforces a sense of autonomy for executive functioning, 

and thus encourages future regulatory activities.  Therefore, it should present an increase 

in SOC across time. In contrast, maladaptive self-regulation (i.e., results in worse 

individual-context connection) tends to associate with a decreasing SOC trajectory. As a 

result, youth who perform high level maladaptive SOC at the beginning of adolescence 
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may not stay active in SOC in later years whereas those who start with high or moderate 

level of adaptive SOC may become the active SOC users for the next several years. SOC 

behavior in young adolescents tends to present contradictory functions before all of the 

SOC users have stopped performing maladaptive self-regulation or adjusted their self-

regulation to be adaptive. It is reasonable to conjecture that youth at the beginning of 

adolescence, on average, conduct self-regulation that is more futile or even detrimental; 

as they move on to middle or late adolescence, their self-regulation would present a 

function more favorable and adult-like because only the adaptive self-regulation could 

survive the developmental selection and become the major dynamics in youths’ thriving; 

the youth who still perform self-regulation actively in their later years of adolescence 

most likely are those who have successfully adapted their personal goals to meet 

environmental demands like adults.  

To sum it up, SOC regulatory behavior is not necessarily ISR in nature among 

young adolescents, and thus it is questionable to operationalize ISR with SOC in the 

current and future youth research. Furthermore, the youth programs that have been 

designed to teach SOC strategies may not turn out to be as effective as has been believed. 

Questioning about the validity of SOC in PYD research and practice has not arisen until 

recently. Weiner and colleagues (2015) pointed out that the SOC measure may not 

capture all aspects of the ISR that are specific to the adolescent period, especially 

emotion regulation; it may be premature to use this measure in relation to the 

development, implementation, or evaluation of youth development programs; the 

research of the nature, development, and role of adolescent self-regulation for healthy 
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functioning is still evolving. They stated that “Future research must also recognize the 

uniqueness of the adolescent period and how it may shape adolescent ISR and how such 

skills function. Although research has demonstrated that youth seem to acquire certain 

aspects of adultlike ISR skills during adolescence, ISR is not fully developed in 

adolescence and may not relate to adolescent functioning in the same way as it does for 

adults.” (p. 28). This statement is in accord with the position of the present research. 
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CHAPTER III: THE PRESENT RESEARCH 

       Self-regulation has been discussed and studied commonly in its full-fledged stage, 

such as in adults or aged populations. The early stage as well as the developmental 

process of self-regulation had received disproportionately sparse attention until a few 

PYD researchers delved into this topic during the last two decades. Thorough 

investigation of its development throughout adolescence is still not available in the extant 

literature. Researchers who want to find out the true relation between ISR and PYD 

cannot get around this investigation because as regulatory behavior emerges and matures 

during the adolescent decade, the on-going changes of such behavior inevitably interfere 

through their actual effects on PYD across time; thus, how ISR should be defined and 

measured is specific to each developmental stage.  In absence of such investigation, ISR 

has been reduced to its physical content or “seeming quality” depicted by SOC model for 

research purposes, and the SOC model was applied directly to adolescents assuming it is 

the same construct as in adults. The SOC measure used in PYD research has covered only 

the face value of ISR, it didn’t tell the whole story beyond the appearance. Based on the 

review of youths’ social and cognitive development, SOC regulatory behavior most likely 

evolves into authentic ISR through at least two phases during adolescence: In Phase one, 

when regulatory behavior first emerges, it has a good chance to be misled by an ego-

centric or unrealistic strategy, the regulatory behavior is not necessarily serving for 

systemic co-developing. In this phase, the youth who perform the not-so-adaptive 

regulatory behavior could continue to experiment with self-regulation in a less adaptive 

manner regardless of its unintended consequences. Thus regulatory behavior on average 
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in phase one is relatively futile or even destructive. In Phase two, regulatory behavior 

overall is honed to be more effective and prosocial because failed/egocentric regulatory 

strategies will be either dropped or rewired to be more adaptive.  Meanwhile, the 

regulatory behavior which was already adaptive in phase one has been reinforced by 

personal success and a sense of autonomy, and thus stays active or becomes more active 

over time. Regulatory behavior in phase two has started evolving into ISR. Apparently, 

SOC behavior is not an equal of ISR especially in early adolescence; the SOC model may 

have face validity but have compromised content and construct validities in measuring 

ISR. When the SOC behavior has been applied in maladaptive self-regulation, the active 

level of SOC tends to decline across time; however, when SOC is applied to adaptive and 

successful self-regulation, the level of SOC tends to increase. Therefore, the active level 

of SOC becomes gradually correlated with the adaptive level of the self-regulation as 

self-regulation advances through early adolescence.  

Although ISR has been paid tremendous attention in PYD research, the development 

of an adaptive motivation underpinning the ISR and its influence were universally 

ignored. This is probably because physical events are always the dominant area in human 

development research taken from an action perspective and the adaptive motivation in 

ISR has never been perceived as a problem in adolescents. Based on the literature review, 

however, I find that the development of motivation for self-regulation is a separate 

process from the development of regulatory behavior; and the motivation serves as a 

control panel that gears self-regulation to adaptive or ego-centric success or failure. 

Without being organized by an adaptive motivation, regulatory behavior cannot evolve 



 

41 
 

into ISR eventually; further, regulatory behavior can be discouraged or even entirely 

blocked by experience of recurring failures before an adaptive motivation is formed. 

Ignoring the development of an adaptive motivation in ISR research will risk loss of 

information in identifying the nature of ISR as well as incorrect guidance for youth 

programs that are designed to teach ISR. Young adolescents, even when they have 

acquired sophisticated regulatory strategies, could still experience repetitive failures if 

not being guided by an adaptive/prosocial mentality. The experience of self-defeating 

failures would not only make them suffer from undesired consequences of self-

regulation, but also undermine their confidence in experimenting with self-regulation in a 

later stage of adolescence. Without being properly guided, youth may stop practicing 

self-regulation before an adaptive motivation is even formed, and there would be little 

chance for them to acquire the art of authentic ISR and thrive towards personal success. 

Therefore, the regulatory behavior without an adaptive motivation is an inadequate 

measure of ISR for young adolescents, it may not associate with positive changes in 

development as was trying to be proved in the previous research. That being the case, the 

effect of SOC is actually conditional on the youths’ motivations underlying their SOC 

behaviors. Adaptive motivation can be obstructed in early adolescence mainly because 

adolescents, especially the younger adolescents, can hardly adapt their personal goal-

pursuit and attainment to meet environmental constraints and demands on their own. 

Before youth are taught to shift from egocentric thinking to prosocial common sense, 

they are not yet able to follow a fully adaptive motivation to align personal goals with 
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environmental demands in self-regulation and maintain beneficial exchanges with 

ecological assets, and eventually achieve a higher level of development.  

SOC, which has only defined the physical event of ISR, has a highly variable nature 

conditional on the diverse motivations in the young population. Before an adaptive 

motivation is developed, youths’ self-regulation could be guided by many diverse 

purposes, the overall composition of SOC in this population, therefore, is possibly a 

mixture of adaptive, maladaptive, and futile self-regulations. In the previous studies, due 

to the lack of knowledge in the development of self-regulation and the mixed-natured 

composition of SOC in early adolescents, SOC has been used as adaptive self-regulation, 

which is a specific type of self-regulation with cohesive nature and function. The present 

study is intended to illustrate the mixed nature of SOC as well as its contradictory 

functions in early adolescence, and how the percentages of adaptive SOC and 

maladaptive SOC in this population shift across time.  

Based on developmental system theories (Lerner, 2002; Lerner, 2004), youth 

development is a result of developmental regulations—dynamic exchange between the 

multiple levels of youth-development system (Lerner, 1998). Youths’ self-regulation 

behavior is thus producing dynamic changes in the system of developmental regulations. 

Different from the previous studies, the present research has used the dynamic changes in 

PYD trajectory as the outcome variable when testing the effect of SOC, because as 

Lerner and colleagues (2011) pointed out, the goal of adolescent adaptive tasks is 

optimizing one’s developmental trajectory, of attaining an “idealized adulthood” 

(Csikszentmihalyi & Rathunde, 1998). If youth as the producer of their development are 
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generating dynamic changes in their multi-layer development system through self-

regulation, the static correlation will not be adequate to index how SOC produces 

dynamics for the developmental regulations. 

The present study has investigated the development of both SOC and PYD in early 

adolescence, specifically, from 5
th

 grade to 7
th

 grade, at a population level. This study has 

aimed at testing two hypotheses, first, SOC has mixed nature in early adolescence, some 

youth may use SOC in adaptive self-regulation and the others may not. The mixed nature 

hypothesis is built upon an unspoken assumption: every youth performs a relatively 

cohesive self-regulation within the three years, either consistently adaptive or 

consistently non-adaptive. Youth possibly attempt on both adaptive and maladaptive self-

regulations, but there is likely one type of self-regulation dominant in their behaviors 

because the mentality that guides their goal selection and goal pursuit is rather stable and 

coherent. As discussed earlier, the motivation of SOC behavior, adaptive or not, is 

framed by the youths’ identity structure (Brandtstädter, 1999). The identity structure is a 

cohesive cognitive framework through which meaning is constructed; it uses assimilatory 

and coping processes to deal with experiences and problems encountered in the world 

(Berzonsky, 1991; Berzonsky & Neimeyer, 1994). An important aspect of identity 

structure is continuity across past, present, and future (Graafsma et al., 1994). Therefore, 

a youth’s self-regulation behaviors more than likely express a dominant identity structure 

in early adolescence; for instance, someone who tends to perform ego-centric or 

maladaptive self-regulation in the 5
th

 grade, he/she likely prefers the same type of self-

regulation for the next couple of years. It is also possible that the identity structure can be 
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changed or developed as an ongoing process of attunement between individual and 

environment over a longer period of time (Graafsma et al., 1994), when encounters 

cannot be handled with existing strategies (Berzonsky & Neimeyer, 1994). The evolution 

of SOC in quality at an individual level during early adolescence involves the 

developmental process of an adaptive motivation whereby the youth’s random self-

regulation behavior grows into ISR. However, this topic is beyond the scope of this paper 

and will not be thoroughly investigated.  

Hypothesis one also believes that the youth who use SOC for adaptive self-

regulation present increasing trajectory of SOC across the three years while the youth 

who use SOC for non-adaptive or maladaptive self-regulation present a decreasing 

trajectory in SOC over time. The composition of SOC in this population has changed 

from Year 1 to Year 3 because of the aforementioned SOC development: as the 

maladaptive SOC declines and adaptive SOC increases, the SOC in this population 

overall is expected to become more and more adaptive. Therefore, the SOC behavior in 

Year 3 is more adaptive than Year 1; the youth who perform non-adaptive or even 

maladaptive self-regulation can have a high SOC in Year 1 and then experience SOC 

declining across the three years, but the youth with high SOC in Year 3 are more likely 

those who experience adaptive and successful self-regulation within the three years. 

Hypothesis two is that youth with high average level of SOC across the three years don’t 

have an advantage in PYD development; youth with high level SOC in Year 1 and even 

Year 2 may not present positive changes in PYD or probably even experience negative 
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downturns in PYD, but youth with high level SOC in Year 3 are expected to present more 

favorable trajectories of PYD over these three years.  

To test the first hypothesis, a longitudinal model was built to examine whether the 

youth who applied SOC strategies in adaptive or successful self-regulation present an 

increasing trajectory or a more favorable growth of SOC over the three years as 

compared to the maladaptive self-regulation group. An important index of adaptive self-

regulation is the positive change in individual-context beneficial interaction. When youth 

conduct adaptive self-regulation, the developmental regulations between the youth and 

their environment have been optimized and the individual-context connection is 

consolidated and improved. Therefore, the youth who experience improving individual-

context connection tend to be the ones who conducted adaptive self-regulation. The 

longitudinal model was aimed at testing if the youth with improving connection present a 

more favorable growth rate of SOC during the three years than their counterpart with 

deteriorating connection. This model has controlled for sex, SES, baseline SOC, and 

baseline Connection (youth with high baseline Connection tend to have improving 

connection across time) as covariates. The composition of SOC at different time points 

was examined as well:  the percentage of adaptive self-regulation was expected to 

increase in high level SOC from Year 1 to Year 3. 

To test the second hypothesis, another longitudinal model was built to examine the 

effects of SOC at different time points on the growth rate of PYD during the three years. 

Given the development of SOC in early adolescence, youth who have high SOC in Year 

1 tend to have a less favorable PYD developmental tendency across time while youth 
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with high SOC in Year 3 likely experience the best development of PYD. The SOC on 

average across the three years likely has no effect on the PYD growth rate because the 

mixed nature of SOC in early adolescence has allowed the adaptive SOC and 

maladaptive SOC to counterbalance each other at the population level. The second 

longitudinal model has controlled for sex, SES, and baseline PYD as covariates. 
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CHAPTER IV: METHOD 

The 4-H Study 

In order to find new evidence within the same population which are different than 

the published findings, data for this research also came from the 4-H Study of Positive 

Youth Development. The structured learning, encouragement and adult mentoring that 

young people received through their participation in 4-H have been believed to play a 

vital role in helping them achieve success in life. For more than a decade, the Institute for 

Applied Research in Youth Development at Tufts University, partnering with faculty at 

America’s land-grant colleges and universities, conducted the 4-H study that began in 

2002 and was repeated annually, surveying more than 7,000 4-H participants across 42 

U.S. states, in order to address the factors of developmental success in adolescence. 

Specially, the 4-H study was designed for testing a theoretical model about the role of 

developmental assets in the promotion of PYD, as conceptualized by the five Cs of PYD 

(i.e., the subscales of Competence, Confidence, Connection, Character, and Caring) 

(Lerner, Lerner, et al., 2005). The 4-H study uses a form of longitudinal sequential design 

(Baltes, Reese, & Nesselroade, 1977). Data on fifth grade youth in the United States and 

their parents, gathered during the 2002-2003 school year (Wave 1 of the study) were the 

initial cohort within this design. For maintenance of at least the initial levels of power for 

within-time analyses and for assessment of the effects of retesting, all subsequent waves 

of this study involved the addition of a retest control cohort of youth who were in the 

current grade level of the initial cohort; this new cohort was then followed longitudinally.  

Accordingly, in Wave 2 of the study (6
th

 grade for the initial cohort), a retest control 
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group of 6
th

 graders who were new to the study were gathered; these youth became 

members of a second longitudinal cohort. Similarly, each subsequent wave of the study 

will introduce a new cohort, which will then be followed longitudinally throughout the 

rest of study. 

The 4-H study selected a yearly division in conducting a school-based survey of the 

scope involved in the present research. Although there was little known about the 

developmental pace or course during early adolescence of PYD when the study was first 

conducted, it had been believed that a yearly division of the x-axis was a reasonable 

design for indexing significant changes because other longitudinal studies (e.g., 

Nesselroade & Baltes, 1974; Fitzgerald, Nesselrald, & Baltes, 1973) of the age levels and 

of the size of the 4-H study have found that yearly testing intervals have been sufficiently 

sensitive for the presence of such differentiation for the constructs in which they were 

interested (Gestsdottir & Lerner, 2007).  

Participants of the 4-H study came from sites located in 13 states that provided 

regional, rural/urban, racial/ethnic, and religious diversity. Schools were chosen as the 

main method for collecting the sample. These participants were tested in groups within 

their schools (in more than 95% of the cases) or after-school programs. Trained study 

staff assistants collected the data; all testing sessions began by reading the instructions on 

a student questionnaire to the participants. Parent data were collected by teachers or 

program staff.  They gave youth an envelope to take home to their parents. The envelope 

contained a letter explaining the study, consent forms for the child and his/her parent, a 
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parent questionnaire, and a self-addressed envelope for returning the filled out forms and 

parent questionnaire. 

Data and Participants 

The present research adopts a correlational design, uses data from the first three 

waves of the 4-H study, and conducts analyses involving a subset of the overall sample of 

study participants. Participants who were studied longitudinally from the first to the third 

wave were selected for the analyses aimed at examining the development of SOC and the 

effect of SOC on PYD change curves across time in early adolescence, and the same set 

of participants were tested for concurrent and predictive correlations between SOC and 

PYD to see whether the published findings are replicable in our sample. The ages 11 

through 14 years are often referred to as early adolescence by American Academy of 

Pediatrics, which typically ranges from 5
th

 to 8
th

 grade. However, in the 4-H study, Grade 

8 has been regarded as middle adolescence when the structure of SOC has changed 

significantly from the previous years (Gestsdottir, Lewin-Bizan, von Eye, Lerner, & 

Lerner, 2009). Besides, 54.4% of the participants who have been studied longitudinally 

for the first four waves were older than 14 years in Wave 4 and Grade 8. Therefore, the 

current analyses use data of only the first three waves (5
th

 to 7
th

 grade) for modeling and 

estimates exclusive to early adolescence. 

Among the 1722 5
th

-grade adolescents recruited in 57 schools and four after-school 

programs in Wave 1, 644 adolescents in total have been studied longitudinally for the 

first three waves. According to the data manual, attrition in the 4-H study sample is not 
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randomly distributed across schools or youth program sites. For example, in Wave 2 and 

Wave 3, some principals withdrew consent for their schools to participate, and their 

students thus dropped out without having had the opportunity to remain in the study. For 

instance, the withdrawal of principal or superintendent permission to continue testing 

resulted in the loss of 561 participants in Wave 2, and only 854 participants who were in 

the initial cohort during Wave 1 were retested. Of the 1954 participants tested in Wave 2, 

21.5% individually withdrew their participation from Wave 3, where 337 (17.5%) 

dropped out because of school/site attrition. Given the large percentage of attrition and 

complex reasons for attrition, it is almost impossible to conjecture the missing data 

mechanism, therefore the subset of 644 students who have participated in the 4-H study 

for all three waves, instead of the entire cohort, was adopted for the present analyses.  

The longitudinal sample of 644 adolescents consists of 43.6% boys (M=11.04 years 

of age, SD=0.43 years at Wave 1), 55.4% girls (M=10.91 years of age, SD=0.59 years at 

Wave 1) and 6 adolescents with missing value in sex. Ethnicity information was collected 

from Wave 1 to 3 for these adolescents: 52.6% described themselves as White, 10.2% 

described themselves as Latino/a, 4.7% described themselves as African American, 3.6% 

described themselves as Asian, 1.7% described themselves as Native American, other 

ethnic groups were smaller and 25.8% answered with inconsistent ethnicity information 

through the three waves. In regard to geographic regions, 34.2% came from Western 

region, 27.6% from Northeast region, 25.2% from Southern region, and 13.0% from 

North Central region at Wave 1. Household annual income information exists for 423 

participants in Wave 1:  43.5% reported household income between $35K and $80K, 



 

51 
 

28.4% reported household income of above $80K, 24.1% reported household income 

between $15K and $35K, and 4.0% reported household income of under $15K. 

The two groups of Wave 1 participants—those who continued for 3 waves 

(participants who were selected for the present study) and those who did not (participants 

who were in the entire cohort but not selected for the present study)—were compared on 

several background and outcome variables. The results are present in Table 1. It looks the 

two groups had equivalent levels of SOC scores, and are similar in participants’ age 

range and ethnicity profile.  The youth who continued for 3 waves were slightly advanced 

in family income and most of the five Cs. The youth who dropped out after Wave 1 or 

Wave 2 had more balanced sex distribution and higher percentage from the Northeast 

region, it explained the attrition due to schools of a certain region that withdrew from the 

4-H Study. 

Table 1  

Group Comparison on Background and Outcome Variables 

 
Variables Continued for 3 Waves 

(n=644) 

Didn’t continue for 3 waves 

(n=1078) 

    

Sex    

 Male 44.0% 50.4% 

 Female 56.0% 49.6% 

    

Ethnicity    

 White 52.6% 46.4% 

 Latino/a 10.2% 19.9% 

 African American 4.7% 9.0% 

 Asian or Pacific 

islander 
3.6% 3.1% 

 Native American 1.7% 3.2% 

 Other 1.4% 8.0% 



 

52 
 

 Inconsistent 25.8% 10.5% 

    

Region    

 Western region 34.2% 20.2% 

 North Central  

region 
13.0% 5.1% 

 Southern region 25.2% 29.8% 

 Northeast region 27.6% 44.6% 

    

Income    

 <15K 4.0% 14.6% 

 15K-35K 24.1% 20.6% 

 35K-80K 43.5% 37.1% 

 >80K 28.4% 27.7% 

    

   Age  M=10.97 (SD=0.53) M=10.97 (SD=0.53) 

    

SOC
a 

 M=11.29 (SD=2.40) M=11.28  (SD=2.36) 

    

Competence  M=70.24 (SD=15.20) M=67.30 (SD=15.33) 

    

Character  M=70.10(SD=16.77) M=70.88 (SD=18.29) 

    

Confidence  M=73.4 (SD=16.46) M=70.33 (SD=17.62) 

    

Caring  M=70.79 (SD=20.22) M=69.56 (SD=21.87) 

    

Connection  M=77.26 (SD=13.55) M=74.90 (SD=14.59) 
    

Note. 
a
 Selection, Optimization, and Compensation. 

Missing Data 

Among the subset of 644 participants selected for the current study, missing data 

occurred in some of the explanatory variables (e.g., household income, SOC) and all of 

the response variables (i.e., five Cs or PYD measures); percentage of missingness varies 

mainly from 10% to 29% ( 29% is for response variables in the long format of data).  The 

missing data likely resulted from the survey administration. Participants of the 4-H study 
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were asked to omit questions at will which they didn’t want to answer in a survey with 

more than 350 items. According to the description of missing data of the 4-H study 

(Phelps et al., 2009), the missing value in a measure of given construct refers to the 

situation where some of the items for a measure were not completed, and these items took 

up more than 50% of the total items that compose a given scale
2
. After analyzing the 

pattern of missing data, it has been found that (a) Wave 1 has the most missing data 

(>20%) in the PYD measures and Wave 3 has the least (<10%),  and (b) the participants 

who have missing data in any of the five Cs  at a certain time point tend to have lower 

observed scores for the same variable at a different time point compared to their non-

missing counterpart, please see Table 2 for a comparison on the five Cs between the two 

groups in Wave 1 and Wave 2 by referring to their observed scores in Wave 3. The 

survey administration determined that the participants who have missing data may be 

those who omitted questions in which they assumed they wouldn’t score high. However, 

the missing values might be predictable from the observed/available data given the high 

correlations among the three waves.  

 Table 2 

Compare Participants With and Without Missing Data  

                                                 
2
 In the 4-H study, a given scale that have at least 50% complete data was assigned a scale score based on 

the data an participant provided. This decision was based on the assumption that the items used to measure 

a construct or subscale are samples from a universe of possible items related to this construct and the 

responses to any one of the items are related to the construct in the same way that responses to any of the 

other items are, and on high alphas for the measures (.70 to .93) (see Phelps et al., 2009). 

 Comparison in Wave 1 Comparison in Wave 2 

 Participants w/ 

Missing Data 

Participants 

w/o Missing 

Data 

Participants w/ 

Missing Data 

Participants 

w/o Missing 

Data 
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There was a relatively high percentage of missing data at Wave 1 and Wave 2 in a 

few PYD measures (e.g., Character: 34.5% & Confidence: 39.4% at Wave 1). Because 

the baseline PYD status was used as a covariate in the longitudinal model for testing the 

second hypothesis in this study, the missing values that occurred in these variables 

would’ve resulted in removing those participants from the sample. Removing participants 

with missing data would have risked losing 1/3 of the sample, besides, the uneven 

missingness among the variables could result in a different subsample for each test. 

Fortunately, the PYD measures were highly correlated with one another as well as with 

themselves across time in most cases (see Table 3 for the correlations), which suggests 

that multiple imputation using the other measures or the same measure at different time 

points as predictors could be an appropriate choice in this situation. In the meantime, 

missing data were found in SOC measures across the three waves as well, ranging from 

8.4% to 14.9%. Likewise, there were considerable correlations among the S, O, C 

measures across time (see Table 4). Thus multiple imputation can be used to estimate the 

SOC missing values as well.  Multiple imputation is a missing data technique also 

   

Connection M=67.91 

(SD=14.98) 

M=69.28 

(SD=14.92) 

M=65.62 

(SD=12.79) 

M=69.19 

(SD=15.03) 

Competence M=66.62 

(SD=14.45) 

M=72.39 

(SD=14.30) 

M=69.05 

(SD=15.22) 

M=72.04 

(SD=14.28) 

Character M=71.98 

(SD=15.91) 

M=73.94 

(SD=15.94) 

M=74.42 

(SD=16.72) 

M=73.03 

(SD=15.79) 

Confidence M=70.39 

(SD=17.91) 

M=75.85 

(SD=16.43) 

M=70.86 

(SD=17.79) 

M=74.59 

(SD=16.96) 

Caring M=72.69 

(SD=19.06) 

M=73.56 

(SD=19.52) 

M=72.31 

(SD=20.68) 

M=73.77 

(SD=19.14) 
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recommended by Jelicic, Phelps, and Lerner (2010) over listwise deletion for the 

longitudinal study of adolescent development using the 4-H data. 

Table 3 

Correlations among Five Cs across Time 

Note. All correlations are significant at the .001 level (2-tailed) except the correlation 

between W1 Caring and W3 Confidence.  

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

                 

1 W1 Character 1               

2 W2 Character .443 1              

3 W3 Character .324 .571 1             

4 W1 Competence .374 .239 .146 1            

5 W2 Competence .280 .388 .359 .563 1           

6 W3 Competence .230 .338 .410 .527 .645 1          

7 W1 Connection .484 .343 .228 .355 .342 .305 1         

8 W2 Connection .292 .570 .433 .285 .433 .403 .540 1        

9 W3 Connection .297 .518 .621 .253 .457 .566 .431 .616 1       

10 W1 Confidence .534 .349 .253 .649 .452 .397 .427 .365 .415 1      

11 W2 Confidence .318 .546 .385 .487 .706 .543 .339 .514 .502 .606 1     

12 W3 Confidence .227 .336 .473 .377 .500 .629 .298 .403 .588 .424 .586 1    

13 W1 Caring .400 .358 .250 .126 .162 .120 .316 .224 .250 .268 .201 .073 1   

14 W2 Caring .400 .634 .461 .124 .286 .303 .186 .418 .401 .261 .380 .223 .434 1  

15 W3 Caring .296 .473 .622 .144 .278 .301 .204 .373 .545 .288 .340 .286 .290 .496 1 
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Table 4 

Correlations among SOC Measures across Time 

Note. **. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

Multiple imputation has been widely used in practice for the missing responses in 

longitudinal studies (Fitzmaurice, Laird, & Ware, 2004). In multiple imputation each 

missing value is replaced by a set of plausible values, thereby acknowledging the 

uncertainty about what value to impute for the missing responses. In this study, an 

arithmetic average of the multiple predicted filled-in data was taken to provide a single 

estimate of a PYD or SOC measure of interest. SPSS Multiple Imputation mechanism 

was used to predict the missing values iteratively and pool the output to produce a 

complete dataset. 

  1 2 3 4 5 6 7 8 9 

           

1 W1  

Selection 

1         

2 W1 

Optimization 

.151** 1        

3 W1 

Compensation 

.012 .311** 1       

4 W2  

Selection 

.244** .093 .011 1      

5 W2 

Optimization 

.139** .227** .091* .217** 1     

6 W2 

Compensation 

.059 .017 .180** .079 .233** 1    

7 W3 

Selection 

.271** .151** .057 .328** .123** -.007 1   

8 W3 

Optimization 

.138** .204** .135** .170** .271** .155** .202** 1  

9 W3 

Compensation 

.137** .110* .178** .048 .122** .211** .054 .277** 1 
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After a complete dataset of PYD and SOC measures was generated (excluding a few 

participants who had missing value on all of their PYD or SOC measures), the 

characteristics of the new set of data were found to be very similar to the old set except 

some of the new means are slightly lower, which makes sense because, according to the 

missing data analysis, the missing values are likely from the participants who tend to skip 

the questions in which they thought they would score low.  Table 5 presents the 

descriptive statistics of the two sets. Imputation sensitivity test was conducted as well, the 

patterns of effects in our testing models, regarding significance and direction of effect, 

were similar between the complete and incomplete datasets, which implies that the test 

results were not influenced appreciably by the imputation, allowing us to conclude that 

the Multiple Imputation procedure is a justifiable operation to predict the missing values 

for this study. 

Table 5 

Comparison of Descriptive Statistics between Complete and Incomplete Datasets 

 n Mean Std. Median Min. Max. 

       

W1 Caring Imputed 643 70.37 19.32 78.25 3.87 86.51 

W1 Caring Original 575 70.79 20.22 78.25 3.87 86.51 

       

W2 Caring Imputed 643 70.64 16.46 72.77 11.50 93.88 

W2 Caring Original 506 71.21 17.64 74.99 11.50 93.88 

       

W3 Caring Imputed 643 73.41 19.31 74.95 8.33 100.00 

W3 Caring Original 631 73.47 19.46 75.00 8.33 100.00 

       

W1 Connection Imputed 643 76.51 12.60 77.23 6.25 100.00 

W1 Connection Original 502 77.26 13.55 78.55 6.25 100.00 

       

W2 Connection Imputed 643 73.87 14.06 74.83 10.42 100.00 



 

58 
 

W2 Connection Original 600 74.03 14.36 75.03 10.42 100.00 

       

W3 Connection Imputed 643 68.91 14.66 70.03 7.29 100.00 

W3 Connection Original 577 69.00 14.93 69.98 7.29 100.00 

       

W1 Confidence Imputed 643 71.22 15.07 71.91 24.17 100.00 

W1 Confidence Original 390 73.46 16.46 75.69 24.17 100.00 

       

W2 Confidence Imputed 643 72.12 16.36 71.87 8.33 100.00 

W2 Confidence Original 484 72.92 17.75 73.61 8.33 100.00 

       

W3 Confidence Imputed 643 73.30 16.44 75.00 9.72 100.00 

W3 Confidence Original 554 73.83 17.18 75.69 9.72 100.00 

       

W1 Competence Imputed 643 69.46 14.43 68.89 7.41 100.00 

W1 Competence Original 534 70.24 15.20 70.37 7.41 100.00 

       

W2 Competence Imputed 643 58.68 12.29 57.84 21.18 94.44 

W2 Competence Original 531 59.11 12.82 58.68 21.18 94.44 

       

W3 Competence Imputed 643 70.89 13.91 70.70 28.56 100.00 

W3 Competence Original 559 71.60 14.45 71.94 28.56 100.00 

       

W1 Character Imputed 643 72.55 14.86 73.71 14.03 100.00 

W1 Character Original 422 74.10 16.77 76.54 14.03 100.00 

       

W2 Character Imputed 643 71.70 16.33 73.43 15.00 100.00 

W2 Character Original 534 71.93 17.28 74.86 15.00 100.00 

       

W3 Character Imputed 643 73.14 15.94 74.48 10.24 100.00 

W3 Character Original 636 73.26 15.95 74.88 10.24 100.00 

       

W1 Selection Imputed 642 3.41 1.23 3 0 6 

W1 Selection Original 556 3.42 1.30 3 0 6 

       

W1 Optimization Imputed 642 4.25 1.15 4 0 6 

W1 Optimization Original 583 4.28 1.20 4 0 6 

       

W1 Compensation Imputed 642 3.51 1.08 4 0 6 

W1 Compensation Original 548 3.52 1.15 4 0 6 

       

W2 Selection Imputed 642 3.25 1.23 3 0 6 

W2 Selection Original 575 3.26 1.29 3 0 6 

       

W2 Optimization Imputed 642 4.06 1.24 4 0 6 

W2 Optimization Original 590 4.07 1.28 4 0 6 

       

W2 Compensation Imputed 642 3.56 1.16 4 0 6 

W2 Compensation Original 563 3.57 1.22 4 0 6 
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Measures 

The present student involves measures of youth positive development, SOC, 

experience of adaptive self-regulation, a time variable, and covariate variables. The 

aforementioned measures have mostly adopted the original definitions and 

operationalizations from the 4-H study, except for rescaling some of the old measures for 

interpretation purpose. Variables were created following the scoring protocols of 4-H 

study which provide guidance to transform and standardize the raw scores for 

longitudinal testing.  

Positive Youth Development. Following Lerner, Lerner, et al. (2005), this study 

has used several measures derived from the overall measurement model of the 4-H Study 

to index PYD, operationalized through the assessment of the five Cs and a PYD 

composite score computed as the mean of five Cs, which is the same operation in all of 

the published studies (e.g., Gestsdottir, Geldhof, Nikitin, von Eye, & Lerner, 2011; 

Bower et al, 2010; Bower et al, 2011). Each of the Cs of PYD—Competence, 

Confidence, Character, Connection, and Caring—comprises a well-validated scale 

designed to assess the essential elements of the definition of the construct. The PYD 

score for each participant, as a mean score of the five Cs, was computed using all of the 

W3 Selection Imputed 642 3.04 1.31 3 0 6 

W3 Selection Original 563 3.04 1.37 3 0 6 

       

W3 Optimization Imputed 642 3.86 1.26 4 0 6 

W3 Optimization Original 582 3.88 1.31 4 0 6 

       

W3 Compensation Imputed 642 3.48 1.16 4 0 6 

W3 Compensation Original 578 3.49 1.20 4 0 6 
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five aspects of PYD, with higher scores representing higher levels of the Cs and PYD. On 

each of the measure for the Cs, a higher score indicated a more favorable outcome. The 

five Cs and PYD scores could range from zero (0) to 100. Detailed information regarding 

the measurement and scoring of each of the Cs is presented below. 

The Self-Perception Profile for Children (SPPC; Harter, 1982) was used in the 4-H 

study to index several of the scales of Cs. The SPPC was developed for assessment of 

perceived Competence in regard to six specific domains of functioning and global self-

worth. Three of the scales were used to index the Cs: (a) Academic Competence 

(reflecting school performance); (b) Social Competence (emphasizing peer popularity); 

and (c) Self-Worth (indexing feelings of self-esteem, in general). In each scale, all items 

were scored from 1 to 4 (1=low perceived competence, 4=high perceived competence). 

Overall scores were then computed for each scale.  Each of the six SPPC subscales has 

adequate to good reliability and validity (alphas range from .76 to .90; East et al., 1992; 

Harter, 1983; Talwar et al., 1986; Windle et al., 1986), and moderate to significant 

correlations exist between (a) self and other ratings and (b) scores on psychosocial 

standardized assessments (e.g., East et al., 1992; Harter, 1982; Talwar el al., 1986; 

Windle et al., 1986). In turn, several items from the Search Institute’s 156-item Profiles 

of Student Life-Attitudes and Behaviors Survey (PSL-AB; Benson, Leffert, Scales, & 

Blyth, 1998) were used to index several of the Cs of PYD (Confidence: 6items; 

Competence: 5 items; Character: 18 items; Connection: 22 items). The response formats 

for all items were Likert-type scales, with the majority measured on a 5-point scale, with 

higher scores indicating better outcomes.  
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In addition, four items of the Peer Support Scale (PSS; Armsden & Greenberger, 

1987), which assessed adolescents’ relationships with friends, were included to index 

Connection. The response format ranges from 1 (always true) to 5 (almost never true). 

The five items of the Eisenberg Sympathy Scale (ESS; Eisenberg et al., 1996) were used 

for assessing the degree to which participants feel sorry for the distress of others. This 

scale was included as a measure of Caring. The ESS shows adequate reliability (alphas 

range from .63 to .73; Eisenberg et al., 1996, 1998), and there is evidence for its validity. 

Teachers’ report of sympathy were significantly related to children’s reports of sympathy 

where watching a film in which the intent was inducement of sympathy (r=.38, p<.001) 

and to children’s physiological responses to the film (Eisenberg et al., 1996). Sympathy 

scores also have been modestly related to a variety of social competence measures, 

including teachings ratings of social skills and peer’ reports of popularity (Eisenberg et 

al., 1996; Murphy, Shepard, Eisenberg, Fabes, & Guthrie, 1999).  The response format 

ranged from 1 (really like you) to 3 (not like you). High scores indicate low levels of 

sympathy. 

Competence was defined as positive view of one’s actions in domain specific areas 

including social, academic, cognitive, and vocational. Social competence pertains to 

interpersonal skills. Cognitive competence pertains to cognitive abilities. School grades, 

attendance, and test scores are part of academic competence. Vocational competence 

involves work habits and career choice explorations (Lerner et al, 2005). Competence 

was operationalized by Academic Competence, Grades, Physical Competence, and Social 

Competence in early adolescence for the 4-H study (Phelps et al., 2009). Six items from 
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the Self-Perception Profile for Children (SPPC; Harter, 1982) form the academic 

competence scale, six of the items form the social competence scale, and six items form 

the physical competence scale. The SPPC uses a structured alternative response format. 

An example of an item from the academic competence scale is “Some kids feel like they 

are just as smart as other kids their age BUT other kids aren’t so sure and wonder if they 

are as smart”. Alphas for Grades 5, 6, and 7 were .70, .78, and .80, respectively. An 

example of an item from the social competence scale is “Some kids have a lot of friends 

BUT Other kids don't have very many friends.” Alphas for Grades 5, 6, and 7 were .62, 

.74, and.71, respectively. An example of an item from the Physical Competence scale is 

“Some kids do very well at all kinds of sports BUT Others don't feel that they are very 

good when it comes to sports.” Alphas for Grades 5, 6, and 7 were .66, .74, and .75, 

respectively (Phelps et al., 2009). 

Confidence was defined as an internal sense of overall positive self-worth and self-

efficacy; one’s global self-regard, as opposed to domain specific beliefs (Lerner et al, 

2005). Confidence was measured by two subscales, positive identity and self-worth in the 

4-H study. Six items measure positive identity (Theokas et al., 2005) and come from the 

Profiles of Student Life-Attitudes and Behaviors Survey (PSL-AB; Benson, Leffert, 

Scales, & Blyth, 1998). The response format for these six items ranged from 1=strongly 

agree to 5=strongly disagree. An example of an item used to measure positive identity is 

“On the whole I like myself.” Alphas for Grades 5, 6, and 7 were .70, .80, and .80, 

respectively (Phelps et al., 2009). Six items form the self-worth scale from the Self-

Perception Profile for Children (SPCC; Harter, 1982). Harter (1982) developed a 
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structured alternative response format to assess perceived competence in a domain. 

Participants were asked to choose between two types of people. Once they had selected 

which person they are most like, they were asked to decide whether it is “really true for 

me” or “sort of true for me.” The items were counterbalanced so that half begin with a 

positive sentence, reflecting high competence, while half begin with a negative sentence, 

reflecting low competence. As mentioned above, each item was scored from 1 to 4, with 

4 reflecting higher perceived competence. An example of an item used to assess self-

worth is “Some kids don't like the way they are leading their lives BUT Other kids do 

like the way they are leading their lives.” 

Connection was defined as the positive binds with people and institutions that are 

reflected in bidirectional exchange between the individual and peers, family, school, and 

community in which both parties contribute to the relationship (Lerner et al, 2005). 

Connection was indexed by four subscales of connection to family (six items), school 

(seven items), peers (four items), and community (five items) in the 4-H study. All of the 

items measuring connection to family, connection to school, and connection to 

community come from the PSL-AB (Benson et al., 1998). Five of the items measuring 

connection to family, six of the items used to measure connection to school, and all of the 

items used to measure connection to community used the forced choice response format 

ranging from 1=strongly agree to 5=strongly disagree. An example of an item measuring 

connection to family is “My parents give me help and support when I need it.” An 

example of an item measuring connection to school is “I get a lot of encouragement at my 

school.” An example of an item measuring connection to community is “Adults in my 
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city or town make me feel important.” The sixth item measuring connection to family, “If 

you had an important concern about drugs, alcohol, or sex, or some other serious issue, 

would you talk to your parent(s) about it?”, used a forced choice response format ranging 

from 1=yes to 5=no. The seventh item measuring connection to school, “How often do 

you feel bored at school?” used a forced choice response format ranging from 1=usually 

to 3=never. These responses were rescaled to a 1 – 5 point scale. Alphas for connection to 

family in Grades 5, 6, and 7 were .79, .84, .86, respectively; alphas for connection to 

school in Grades 5, 6, and 7 were .78, .82, .75, respectively; and alphas for connection to 

the community in Grades 5, 6, and 7 were .87, 85, .89, respectively(Phelps et al., 2009).  

The four items used to measure connection to peers come from the Teen Assessment 

Project Survey Question Bank (TAP; Small & Rodgers, 1995). These items, in which 

participants must decide how true a statement is for them, measured Peer Support 

(Armsden & Greenberger, 1987) and used a forced choice response format that ranges 

from 1=always true to 5=almost never true or never true. An example of an item is “My 

friends care about me.” Alphas for Grades 5, 6, and 7 were .89, .89, .89, respectively 

(Phelps et al., 2009).   

Character was defined as respect for societal and cultural rules, possession of 

standards for correct behaviors, a sense of right and wrong, and integrity (Lerner et al, 

2005). Character was measured using subscales of Interpersonal Skills, Valuing of 

Diversity, Personal Values, Social Conscience, and Behavioral Conduct in the 4-H study. 

For the five items that measure Personal Values and the six items that measured Social 

Conscience, participants were asked to rate how important each item is in their lives. 
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Response formats ranged from 1=not important to 5=extremely important. An example of 

an item measuring Personal Values is “Telling the truth, even when it's not easy,” while 

an example of an item measuring Social Conscience is “Helping other people.” Alphas 

for Grades 5, 6, and 7 were .88, .91, .84, respectively for Personal Values, and .92, .93, 

.88, respectively for Social Conscience (Phelps et al., 2009). One of the items used to 

measure Valuing of Diversity, “getting to know people who are of different race than I,” 

used the same response format as above for measuring importance. The remaining three 

items used to measure Valuing of Diversity and the three items used to measure 

Interpersonal Skills asked participants to think about the people who know them well and 

how they think they would rate them on each of the items. The response format ranged 

from 1=strongly agree to 4=strongly disagree. An example of an item used to measure 

Valuing Diversity is “Enjoying being with people who are a different race than I am.” 

Alphas for Grades 5, 6, and 7 were .68, .81, .89, respectively (Phelps et al., 2009). 

Eighteen items from the Search Institute's Profile of Student Life-Attitudes and Behaviors 

Survey were used to measure the subscales of Interpersonal Skills, Valuing of Diversity, 

Personal Values, and Social Conscience. Behavioral Conduct was measured by six items 

from the Self-Perception Profile for Children (Harter, 1982). An example of an item from 

the Behavioral Conduct scale is “Some kids usually do the right think BUT Other kids 

often don't do the right thing.” Alphas for Grades 5, 6, and 7 were .67, .76, .77, 

respectively (Phelps et al., 2009). 

Caring was defined as a sense of sympathy and empathy for others (Lerner et al, 

2005). Caring was measured by the Eisenberg Sympathy Scale (ESS; Eisenberg et al., 
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1996) in the 4-H study. The items measure the degree to which participants feel sorry for 

the distress of others. The response format for these items ranged from 1=really like you 

through 3=not like you. High scores indicate low levels of sympathy. An example of an 

item from ESS is “I feel sorry for people who don't have the things I have.” Alphas for 

Grades 5 and 6 were .87 and .90, respectively (Phelps et al., 2009). The detailed 

information regarding the five Cs’ measurement was collected from previous PYD 

studies (e.g., Phelps et al., 2009; Gestsdottir & Lerner, 2007), and is listed in Table 6. 

Table 6   

Detailed Information of the Five Cs’ Measurement 

Measures Cronbach’s Alpha Coefficients 

5
th

 Grade 

(Wave1) 

6
th

 Grade 

(Wave 2) 

7
th

 Grade 

(Wave 3) 

    

Confidence    

Positive  Identity (Benson et al., 1998; Theokas et al., 

2005) 

.70 .80 .80 

Self-Worth (Harter, 1982) .69 .76 .79 

    

Competence    

Academic Competence (Harter, 1982) .70 .78 .80 

Grades
a
 (self-reported; Benson et al., 1998; Theokas 

et al., 2005) 

- - - 

Physical Competence (Harter, 1982) .66 .74 .75 

Social Competence (Harter, 1982) .62 .74 .75 

    

Character    

Personal Values (Benson et al., 1998; Theokas et al., 

2005) 

.88 .91 .84 

Social Conscience (Benson et al., 1998; Theokas et 

al., 2005) 

.92 .93 .88 

Valuing of Diversity (Benson et al., 1998; Theokas et 

al., 2005) 

.68 .81 .89 

Interpersonal Skills (Benson et al., 1998; Theokas et 

al., 2005) 

.68 .73 .76 

Behavioral Conduct (Harter, 1982) .67 .76 .77 

    

Caring    

Sympathy: Disadvantaged
a
 (Eisenberg et al., 1996) - - - 

Sympathy: Loneliness
a
 (Eisenberg et al., 1996) - - - 
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Note. 
a 

These measures comprise a single item therefore no Cronbach’s alphas were 

available. 

 

According to the PYD Scoring Protocol provided by the 4-H study, the five Cs were 

computed through three steps. First, all items were rescaled from 0 to 12 as follows: For 

items originally ranging from 1 to 4: 1=0, 2-4, 3=8, 4=12; For items originally ranging 

from 1 to 5: 1=0, 2=3, 3=6, 4=9, 5=12;  For items originally ranging from 0 to 4: 0=0, 

1=3, 2=6, 3=9, 4=12;  For items originally ranging from 1 to 3: 1=0, 2=6, 3=12; For 

“grades” item: 0.5=0, 1=1.71, 1.5=3.42, 2=5.13, 2.5=6.84, 3=8.55, 3.5=10.26, 4=12 . 

Second, calculate the mean of each subscale and then compute the mean of the subscales. 

Third, multiply each C by 8.33 to create a 100-point scale. The composite PYD score as 

the mean of five Cs is also a 100-point scale. 

As Lerner et al (2005) discussed, a latent construct of PYD can be operationalized 

by lower order indicators representing the Five Cs. However, latent factor scores for PYD 

using the Five Cs were not suggested in the 4-H Study, because they are indeterminate 

with individual-level rank ordering on a specific factor varying widely depending on how 

the scores are calculated (Bollen, 1989).  Therefore the mean scores calculated from the 

Sympathy: Unfortunate
a
 (Eisenberg et al., 1996) - - - 

Sympathy: Pain
a
 (Eisenberg et al., 1996) - - - 

Sympathy: Rejection
a
 (Eisenberg et al., 1996) - - - 

    

Connection    

Family (Benson et al., 1998; Theokas et al., 2005) .79 .84 .86 

School (Benson et al., 1998; Theokas et al., 2005) .78 .82 .75 

Community (Benson et al., 1998; Theokas et al., 

2005) 

.87 .85 .89 

Peers Support (Armsden & Greeberger, 1987) .89 .89 .89 
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standardized indicator variables (so-called “coarse factor scores”; Grice, 2001) were 

preferred and used in all of the PYD studies. 

SOC Regulatory Behavior. Different than the other PYD studies, the SOC strategy 

measured by Selection, Optimization, and Compensation (SOC) Questionnaire (Freund & 

Baltes, 2002) in the 4-H study was used in the present research to index the adult-like 

regulatory behavior in early adolescence instead of Intentional Self-Regulation. The 

Elective Selection (S) subscale represents the development of preferences or goals, the 

construction of a goal hierarchy, and the commitment to a set of goals. The Optimization 

(O) subscale refers to acquisition and investment of goal-relevant means for achieving 

one’s goals, and the Compensation (C) subscale refers to the use of alternative means for 

maintaining a given level of functioning when specific goal-relevant means are not 

available anymore. The original SOC measure, which was created in German for use with 

an adult population, includes 48 items (12 items in each subscale of Elective Selection, 

Loss-Based Selection, Optimization, and Compensation). A shorter version of the SOC 

measure (with only 6 items per scale) was used for the 4-H study, which has equivalent 

psychometric characteristics (Freund & Baltes, 2002). As conceptualized by Freund and 

Baltes (2002), researchers have used loss-based selection to describe an aspect of 

regulation observed in older populations, for whom a decline or loss of previous levels of 

functioning is a major challenge. Although Loss-based selection is a feasible component 

of adolescent self-regulatory behavior, the 4- H study decided to omit the Loss-Based 

Selection subscale items from those used with the early adolescence sample because of 

the lack of an age fit between (a) the design by Freund and Baltes (2002) of the item pool 
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used for measurement of loss-based selections and (b) the developmental status of 

participants in early adolescence (Gestsdottir & Lerner, 2007). 

Three subscales were used: Elective Selection, Optimization, and Compensation. 

Thus, 18 items were used in the short version of the SOC measure. Table 7 presents these 

items. The items in the SOC are forced-choice format, and each item consists of two 

statements, one describing behavior reflecting S, O, or C and the other describing a non-

SOC-related strategy. The SOC questionnaire asks participants to decide which of the 

statements is more similar to how they would behave. For example, an item from the 

Elective Selection subscale is “I concentrate all my energy on few things OR I divide my 

energy among many things.” A sample Optimization subscale item is “When I do not 

succeed right away at what I want to do, I don’t try other possibilities for very long OR I 

keep trying as many different possibilities as are necessary to succeed at my goal.” A 

sample item from the Compensation subscale is “Even if something is important to me, it 

can happen that I don’t invest the necessary time or effort OR For important things, I pay 

attention to whether I need to devote more time or effort.” Responses that are consistent 

with the use of a SOC-related strategy are totaled, which then provides a score (ranges 

from 0 to 6) for each individual on each subscale. According to the SOC Scoring Protocol 

provided by the 4-H Study, an SOC score is computed as the sum of the three subscales. 
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Table 7 

SOC
a
 Items Used in the Short Version for the 4-H Study 

Note.
 a

 Selection, Optimization, and Compensation. 

It has been found that the SOC measure has adequate psychometric characteristics 

among adult samples. For instance, indices of internal consistency reliability (Cronbach’s 

Item no. Item 

  

 Selection 

13 When I decide upon a goal, I stick to it.  

18 I always pursue goals one after the other. 

1 I concentrate all my energy on few things. 

2 I consider exactly what is important for me. 

11 I always focus on the one most important goal at a given time. 

12 When I think about what I want in life, I commit myself to one or two 

important goals. 

  

 Optimization 

3 I keep trying as many different possibilities as are necessary to succeeding 

at my goal. 

6 When I want to achieve something difficult, I wait for the right moment and 

the best opportunity. 

7 I think about exactly how I can best realize my plans. 

8 I make every effort to achieve a given goal. 

10 When I start something that is important to me but has little chance at 

success, I usually stop trying. 

14 When I want to get ahead, I also look at how others have done it. 

  

 Compensation 

5 For important things, I pay attention to whether I need to devote more time 

or effort. 

15 When things don’t work the way they used to, I look for other ways to 

achieve them. 

17 When something doesn’t work as well as usual, I look at how others do it. 

4 When something does not work as well as before, I listen to advisory 

broadcasts and books as well. 

9 When things aren’t going so well, I accept help from others. 

16 When I can’t do something as well as I used to, then I ask someone else to 

do it for me. 
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alphas) were reported as .75 for Elective Selection, .70 for Optimization, and .67 for 

Compensation (Freund & Baltes, 2002). Freund and Baltes (2002) reported that SOC 

scores have good convergent and divergent relations with other psychological constructs 

(e.g., goal pursuit, thinking styles) and have positive correlations with measures of well-

being in adults (Brandtstädter & Renner, 1990; Freund & Baltes, 2002).  As discussed 

earlier, the SOC measure was found to have a different structure in early adolescence 

than in elder samples while still being positively associated with positive development. In 

this study, the SOC measure is examined for its construct validity in measuring ISR in 

early adolescence sample by analyzing SOC’s contribution to the dynamic changes of 

PYD on top of all its static correlations with PYD. 

Experience of Adaptive Self-Regulation. The youth who experienced growth in 

Connection over the three years most likely conducted adaptive self-regulation, therefore 

if Connection at Wave 3 is greater than Wave 1, then experience of adaptive self-

regulation is coded as 1; if Wave 3 is lower than Wave 1, then experience of adaptive 

self-regulation is coded as 0. There is no youth whose Connection at Wave 3 is the same 

as Wave 1. This measure is a relatively conservative estimate of adaptive self-regulation 

for this sample, because the youth in our sample experienced transition from elementary 

school to junior high during the 3 waves, their Connection with others was likely 

challenged in the new environments. The overall Connection in this period of time tends 

to decrease slightly (70.76% of our sample present a decline in Connection), therefore, 

the youth who were coded as 1 in experience of adaptive self-regulation more than likely 

performed really successful self-regulation, and the youth who were coded as 0 may have 
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engaged in either maladaptive self-regulation or “inadequately” adaptive self-regulation. 

The “0” category is thus labeled “non-adaptive self-regulation”. 

Time Variable. Wave (year) 1, 2, 3 was used as the time variable for the 

longitudinal models, however, this variable has been baseline centered, in order to make 

the intercepts meaningful for interpretation purpose. Specifically, Wave 1=0, Wave 2=1, 

Wave 3=2.  

Covariate Variables. In order to model the change curves of PYD and SOC during 

the early adolescence and examine the effects of the predictors of interest on the change 

curves, several covariate variables should be controlled for. As discussed earlier, family 

socioeconomic status (SES), sex, and baseline PYD status likely compound the effect of 

SOC therefore need to be controlled for by including these variables in the PYD 

longitudinal model, likewise, SES, sex, baseline SOC, and baseline Connection should be 

included in the SOC longitudinal model. 

Family SES was indexed by a measure of family annual income in the 4-H study. 

The original measure of family annual income was scaled mainly by an interval of $10K: 

1= “under $15K”; 2= “$15K-25K”; 3= “$25K-35K”; 4= “$35K-45K”; 5= “$45K-55K”; 

6= “$55K-65K”; 7= “$65K-80K”; 8= “$80K or more”.  According to the American class 

structure (Gillbert, 2002; Thompson & Hickey, 2005; Beeghley, 2004), generally 

speaking, there are five SES classes in the U.S.: Lower Class (common household 

incomes of below $15K), Working Class (common household incomes range from $16K 

to $30K), Lower Middle Class (common household incomes range from $35K to $75K), 
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Upper Middle Class (common household incomes range from the high 5-figure to above 

$100K), Upper Class (common household incomes of  more than $500K). We need to 

regroup the original income levels to reflect the real SES classes: 1=1 (lower class); 2=2-

3 (working class); 3=4-7 (lower middle class); 4=8 (upper middle class or above). The 

family annual income was available in each of the three waves, and they were highly 

correlated (r ranges from 0.79 to 0.95), which suggests the family income was stable 

during the three waves. Therefore median value of the family incomes of the three waves 

was adopted as the final family SES. After regrouping the family income levels, the new 

distribution of family SES in our sample is: Lower Class 2.33%, Working Class 23.45%, 

Lower Middle Class 44.38%, and Upper Middle Class or above 29.84%. 

Sex was dummy coded as 1= “Male” and 0= “Female” in the 4-H study. Baseline 

PYD and Baseline SOC were the scores at the first wave for these measures.  
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CHAPTER V: RESULTS 

This research is intended to provide (a) information about the development of SOC 

in early adolescence at population and individual levels, (b) information about the 

development of PYD in early adolescence at population and individual levels, and (c) 

evidence to prove that, with a highly variable nature, SOC behavior of the younger 

adolescents doesn’t necessarily change PYD trajectories in a positive and dynamic way, 

SOC in its early stage may associate with unfavorable changes, therefore SOC is not 

necessarily a good measure of Intentional Self-Regulation for these adolescents. To fulfill 

the research purposes, two key questions need to be answered by the analyses of data 

from the first three waves of 4-H study:  (1) Does SOC developmental trajectory vary 

dependent on the nature of self-regulation? (2) Does PYD developmental trajectory vary 

differently dependent on SOC of different time points? This research has an emphasis on 

a dynamic perspective, thus the changes in growth rates of SOC and PYD is our focus. 

SOC Development 

A longitudinal model was built to examine the individual difference in the growth 

rate of SOC associated with experience of adaptive self-regulation, while the covariates 

(i.e., sex, SES, baseline Connection, and baseline SOC) were controlled for. Before 

testing the full model, preliminary analysis of SOC across the three years and the 

correlations among the explanatory variables were conducted to have a better 

understanding of our dependent and independent variables. 
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Preliminary Analysis. The descriptive statistics of SOC (range 0 through 18) from 

Wave 1 to Wave 3 are presented in Table 8, grouped by whether SOC is applied in 

adaptive self-regulation (ASR).  Table 9 has shown the correlations among all of the 

explanatory variables, it looks there is no multicollinearity problem in the full model. 

Table 8 

Descriptive Statistics of SOC
a
 from Wave 1 to Wave 3 Grouped by Experience of 

Adaptive Self-Regulation 

Note.
a
. Selection, Optimization, and Compensation. 

Table 9 

Correlations among Explanatory Variables (n=642) 
 W1 SOC

a 
SEX ASR SES W1 Connection 

      

W1 SOC
a 

1     

Sex -.01 1    

ASR -.06 -.06 1   

SES .01 .07 -.04 1  

W1 Connection .28** .09* -.30** .21** 1 

      

Note. *. Correlation is significant at the .05 level (2-tailed). 

 **.Correlation is significant at the .01 level (2-tailed). 
a.
 Selection, Optimization, and Compensation.

 

 

 

 

SOC in Adaptive Self-Regulation 

(n=181) 

SOC in Non-Adaptive Self-Regulation 

(n=455) 

         

 Mean Std. Min. Max. Mean Std. Min. Max. 

W1 SOC 10.96 2.28 3.00 16.00 11.27 2.34 4.00 18.00 

W2 SOC 11.04 2.30 4.00 16.00 10.80 2.50 4.00 16.00 

W3 SOC 10.78 2.40 2.00 16.00 10.23 2.55 3.00 16.00 
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Predictive Power of Adaptive Self-Regulation in SOC Development. Before 

testing the impact of ASR experience on the individual difference in SOC development, 

variation among individual growth rates of SOC needs to be proved true. Model 1.0.1 and 

model 1.0.2 present a longitudinal model of SOC with and without random effect in 

growth rate, where i=time, j=individual, 𝑊𝑖𝑗 =Wave, the time variable, 𝛽0𝑗=individual-

level intercept, 𝛽1𝑗=individual-level slope, 𝜀𝑖𝑗=residual, 𝑏10=average slope, 𝑏1𝑗 =random 

effect in slope, 𝑏00=average intercept, 𝑏0𝑗=random effect in intercept. Model comparison 

results found that the random effect is significant in slope (LRT=6.98, p= .03), therefore 

the individual difference in growth rate of SOC is true. To illustrate the SOC 

developmental trajectory and individual difference, Figure 2 presents a curve of the 

means of three waves as well as the distribution of SOC scores at each wave; Figure 3 

presents the fitted curves of random twenty subjects. In Figure 2, the mean score of SOC 

is declining slowly in a linear fashion, and in Figure 3 we are able to see the wide variety 

of intercepts and slopes within the random subset of 20 individuals. 

Level 1: 

𝐸(𝑆𝑂𝐶𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑗 + 𝛽1𝑗𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                      (1.0.1) 

 

Level 2: 

𝛽1𝑗 = 𝑏10 + 𝑏1𝑗 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗  

 

Level 1: 
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𝐸(𝑆𝑂𝐶𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑗 + 𝛽1𝑗𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                      (1.0.2) 

Level 2: 

𝛽1𝑗 = 𝑏10 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗 

 

Figure 2. Curve of the SOC Mean Scores across Three Waves and Distribution of SOC 

Raw Scores at Each Wave. 
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Figure 3. Fitted Change Curves of SOC for Random Twenty Subjects. 

To examine whether ASR has significant impact on the dynamic changes in SOC 

development, the full longitudinal model (1.1) was tested and compared to its reduced 

model in which ASR was removed from the slope. The full model is shown in equation 

1.1, where sex, SES, baseline Connection, baseline SOC, and ASR are included in the 

level 2 equation of slope, these variables are included in the level 2 equation of intercept 

except the baseline SOC, because the intercept of the level 1 equation is the baseline 

SOC. A variance inflation factor (VIF) test was conducted, the test result showed no 

variable that had a VIF greater than 3
3
 (Sex: 1.03, ASR: 1.13, SES: 1.05, Connection at 

baseline: 1.31, SOC at baseline: 1.13), suggesting that there is no multicollinearity 

problem in this model, for no variable approached having more than 3/4 of its variance in 

common with all other variables. The model testing and comparison results are presented 

in Table 10. The effect of ASR was proved significant in predicting the growth rate of 

                                                 
3
 A VIF threshold of 3 was recommended by Zuur et al. (2009). 
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SOC (LRT=17.00, p< .001). Specifically, SOC is growing 0.59/wave faster in the youth 

who applied SOC to adaptive self-regulation than those who did not. R
2 

could not be 

calculated directly for mixed models, a R
2
-like parameter was calculated following 

Vonesh and Chinchilli’s (1997) method. The R
2
-like statistic in the results suggested that 

the percentage of the variance in the SOC observed scores that is accounted for has been 

increased from 53% to 58% by adding ASR in the growth rate. 

Level 1: 

𝐸(𝑆𝑂𝐶𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                         (1.1) 

 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏04𝐴𝑆𝑅𝑗 + 𝑏0𝑗 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗

+ 𝑏15𝐴𝑆𝑅𝑗

+ 𝑏1𝑗 

 

Table 10 

ASR
a
 in Predicting the Growth Rate of SOC

b
  

 Full Model (1.1) Reduced Model  

Random Effects Variance-Covariance Variance-Covariance 

Intercept 2.39 1.28 

Wave 0.02 0.05 

Intercept X Wave 0.13 0.09 

   

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 7.07 0.69 10.21 6.39 0.67 9.49 

Wave -0.92 0.48 -1.90 -0.30 0.46 -0.65 

Sex (Male) 0.06 0.19 0.33 0.12 0.19 0.61 

ASR 0.04 0.22 0.19 0.60 0.17 3.51 

Connectionbaseline 0.06 0.01 7.10 0.06 0.01 8.10 

SES -0.12 0.12 -1.00 -0.13 0.12 -1.08 

Wave * SOCbaseline 0.04 0.02 1.87 0.06 0.02 2.57 

Wave * Sex(Male) 0.29 0.13 2.28 0.23 0.13 1.79 

Wave * ASR 0.59 0.14 4.11    

Wave *Connectionbaseline -0.003 0.01 -0.51 -0.01 0.01 -2.08 
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Note. 
a
. Adaptive Self-Regulation. 

b.
 Selection, Optimization, and Compensation. 

c.
 Degree of freedom for the model comparison. 

 

Summary. The developmental trajectories of SOC grouped by ASR are shown in 

Figure 4, in which it is clear that when SOC is applied to adaptive self-regulation, SOC is 

growing faster across time, and when SOC is applied to non-adaptive self-regulation, 

SOC has a higher level at baseline but decreases at an observable pace. Although ASR 

doesn’t look like it has an important effect on the baseline SOC according to Table 10, 

youth who have the higher level SOC at Wave 1 tend to apply SOC in non-adaptive self-

regulation and youth who present higher SOC at Wave 3 are those who have applied 

SOC in adaptive self-regulation based on Figure 4. Therefore, the nature of high level 

SOC has shifted from non-adaptive to adaptive from Wave 1 to Wave 3. Table 11 has 

shown the composition of SOC by active level and adaptive level from Wave 1 to Wave 

3, which suggested that the percentage of adaptive self-regulation in high level SOC is 

increasing.  Meanwhile, the non-adaptive self-regulation is increasing in low level SOC 

from Wave 1 to Wave 3. Consequentially, the high level SOC at Wave 3 is more adaptive 

than the high level SOC at Wave 1, and the low level SOC at Wave 3 is less adaptive 

Wave * SES -0.01 0.08 -0.10 0.01 0.08 0.07 

       

Model Comparison Model Fit Model Fit 

AIC 6874.92 6889.92 

BIC 6960.34 6970.00 

logLik -3421.46 -3429.96 

R
2
-like parameter 0.58 0.53 

DF
c 

 1 

L.Ratio  17.00 

p-Value  < .001 

   

Result: ASR is significant in the growth rate of SOC. 
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than low level SOC at Wave 1. To illustrate how the shift occurred in the nature of SOC 

across time, SOC developmental trajectories are shown in Figure 5 grouped by SOC 

baseline active level and SOC adaptive level (i.e., whether SOC was applied in adaptive 

self-regulation). From Figure 5, we were able to see that at Wave 1, non-adaptive SOC 

has the highest active level and the low SOC may contain both adaptive and non-adaptive 

self-regulation, which corresponds to the statistics in Table 12: non-adaptive SOC at 

Wave 1 has the highest active level (13.27) and SOC lower than this level can be non-

adaptive or adaptive.  In Figure 5, as adaptive SOC increases and non-adaptive SOC 

declines, high SOC at Wave 2 could be a mixture of adaptive self-regulation and non-

adaptive self-regulation, but the lowest level of SOC only contains non-adaptive self-

regulation, this is also validated by the report in Table 12, the non-adaptive SOC starting 

with a low baseline level has the lowest active level at Wave 2. At Wave 3, the highest 

SOC only contains adaptive self-regulation, the discrepancy between adaptive and non-

adaptive SOCs starting with high baseline level is enlarged at Wave 3, this tendency is 

shown in Figure 5 and Table 12, the difference score increases from 0.15 to 0.58 from 

Wave 2 to Wave 3.  Non-adaptive SOC with high baseline status has merged with 

adaptive SOC with low baseline status in terms of the active level, the discrepancy has 

shrunk from 3.87 at Wave 1 to 0.62 at Wave 3 according to Table 12, and the lowest 

SOC still only contains non-adaptive SOC, the non-adaptive SOC with low baseline 

status has the lowest active level (9.51) at Wave 3 in Table 12. In short, hypothesis one 

was supported by the results, which have revealed that SOC has a mixed nature for the 

three waves, high level SOC at Wave 1is associated with non-adaptive self-regulation 



 

82 
 

within the three waves, and high SOC at Wave 3 is associated with adaptive self-

regulation through the three waves. Besides, the adaptive SOC is growing faster than 

non-adaptive SOC during the three waves (0.59/wave faster, p< .001). The following 

section has focused on revealing the contradictory functions of SOC as the nature of SOC 

shifts.  

 

Figure 4. Fitted Change Curves of SOC Grouped by Adaptive Self-Regulation. 
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Table 11 

Composition of SOC
a
 from Wave 1 to Wave 3 (n=642) 

Note. 
a
 Selection, Optimization, and Compensation. 

Figure 5. Fitted Change Curves of SOC Grouped by SOC Baseline Level and SOC 

Adaptive Level. 

 

 

 

 Low  SOC
a
 (<=Mean) 

 

High SOC
a
 (>Mean) 

 

 Adaptive Non-Adaptive Adaptive Non-Adaptive 

SOC
a
 at Wave 1 32.17% 67.83% 25.55% 74.45% 

SOC
a
 at Wave 2 28.10% 71.90% 30.92% 69.08% 

SOC
a
 at Wave 3 25.37% 74.63% 36.53% 63.48% 
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Table 12 

Mean and Standard Divination of SOC
a
 Grouped by Active Level and Adaptive Level 

 Adaptive SOC
a
 with 

High Baseline Level 

(n=58) 

Adaptive SOC
a
 with 

Low Baseline Level 

(n=92) 

Non-Adaptive 

SOC
a
 with High 

Baseline Level 

(n=169) 

Non-Adaptive SOC
a
 

with Low Baseline 

Level (n=194) 

SOC
a
 at Wave 1 12.90 (1.07) 9.40 (1.72) 13.27 (1.26) 9.57 (1.56) 

SOC
a
 at Wave 2 11.50 (2.23) 10.63 (2.40) 11.35 (2.37) 10.14 (2.60) 

SOC
a
 at Wave 3 11.52 (2.11) 10.32 (2.39) 10.94 (2.25) 9.51(2.61) 

Note. 
a
. Selection, Optimization, and Compensation. 

Effects of SOC on Growth Rate of PYD 

Longitudinal models using SOC in predicting slope were used to test the impact of 

SOC on growth rate of the PYD. Before testing the longitudinal models and learning 

about the impact of SOC on the dynamics of PYD development, concurrent and 

predictive correlations between SOC and PYD were examined to see whether the static 

association between SOC and PYD measures found in the previous studies can be 

replicated in our sample.  

Concurrent and Predictive Correlations between SOC and PYD. As previous 

studies reported (e.g., Gestsdottir & Lerner, 2007; Urban, Lewin-Bizan, & Lerner, 2010), 

SOC behavior was correlated with PYD in the same wave and later waves. These 

correlations were expected to appear in our sample as well because we drew our sample 

from the same database as the previous PYD studies. Besides, as discussed earlier, SOC 

and PYD possibly have a bi-directional interaction in early adolescence: some features of 

PYD (e.g., Confidence and Connection) provide conditions for nurturing self-regulation 

behavior, although the self-regulation behavior does not necessarily promote PYD in this 
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period of time. Concurrent and predictive correlations, in this sense, are not adequate 

evidence for construct validity of SOC being a measure of Intentional Self-Regulation in 

early adolescence. Table 13 presents these correlations between SOC and PYD during the 

three waves. 

Table 13 

Correlations among SOC
b
 and PYD

a
 Measures across Three Waves (n=642) 

Note.  **.Correlation is significant at the .01 level (2-tailed). 

*. Correlation is significant at the .05 level (2-tailed). 
a. 

PYD is a composite measure of Caring, Character, Competence, Confidence, and 

Connection. 
b.

 Selection, Optimization, and Compensation. 

 

 

The correlations in Table 13 are very similar to those reported in the published 

studies, regarding direction and effect size (e.g., the strength of correlation ranges from 

.139 to .393 in Gestsdottir & Lerner, 2007). In our sample, generally speaking, the 

concurrent correlations are slightly stronger than the predictive ones, and Wave 3 has the 

strongest concurrent correlations compared to the other two waves. These patterns 

suggest weaker predictive power of SOC in the earlier waves or the earlier years of 

adolescence, and its contribution to PYD development across time is still questionable. 

PYD
a
 

Measures 

SOC at Wave 1 

& PYD at 

Wave 1 

SOC at Wave 2 

& PYD at 

Wave 2 

SOC at Wave 3 

& PYD at 

Wave 3 

SOC at Wave 

1& PYD at 

Wave 2 

SOC at Wave  

1 & PYD at 

Wave 3 

SOC at Wave  

2 & PYD at 

Wave 3 

       

Caring .173** .280** .233** .181** .223** .182** 

Character .240** .308** .356** .258** .251** .228** 

Competence .203** .182* .250** .228** .177** .182** 

Confidence .241** .240** .333** .232** .171** .158** 

Connection .287** .252** .305** .267** .207** .207** 

PYD
a 

.304** .329** .378** .299** .266** .245** 
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To clarify this question, the next section addresses the predictive power of SOC from 

different waves in PYD dynamic changes. 

Preliminary Analyses. In order to understand our outcome variables, we provided 

descriptive statistics for all of the PYD measures grouped by low-high SOC (split by 

mean score) from different time points in Table 14. Looking at the descriptive statistics 

of PYD measures in Table 14, we were able to see that (1) a PYD measure has different 

means scores if grouped by SOC from different time points, (2) throughout the three 

years, only Connection is declining while the others are either increasing or staying the 

same, and (3) there is observable difference in change rates of PYD measures between 

high and low SOC groups. Apparently, the five Cs don’t follow the same developmental 

trajectory in early adolescence, thus it is necessary to build the longitudinal model for the 

Cs separately in order to address the difference. A correlation matrix of the explanatory 

variables in Table 15 shows that although a lot of our explanatory variables are 

significantly correlated, there is not likely a multicollinearity problem in our models, 

because there is no extremely high bivariate correlation. This conclusion was validated 

by a VIF test in each of our models. 

Table 14 

Descriptive Statistics of PYD
a
 Measures by SOC

b
 Groups 

 SOC at Wave1 SOC at Wave 2 SOC at Wave 3 

 Low 

(n=355) 

High 

(n=287) 

Low 

(n=375) 

High 

(n=267) 

Low 

(n=420) 

High 

(n=222) 

Wave 1 PYD 69.66 

(11.38) 

74.94 

(10.37) 

70.52 

(11.22) 

74.14 

(10.94) 

71.16 

(11.29) 

73.66 

(10.99) 

Wave 2 PYD 66.99 

(12.09) 

72.38 

(10.58) 

66.61 

(11.63) 

73.33 

(10.75) 

67.77 

(11.65) 

72.49 

(11.30) 
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Note.  
a 
PYD is a composite measure of Caring, Character, Competence, Confidence, and 

Connection. 
b
 Selection, Optimization, and Compensation. 

 

Table 15  

Correlations among Explanatory Variables (n=642) 

Wave 3 PYD 69.75 

(13.04) 

74.66 

(11.21) 

69.92 

(12.34) 

74.80 

(12.14) 

69.58 

(12.73) 

76.43 

(10.68) 

Wave 1 Caring 67.51 

(20.87) 

74.00 

(16.58) 

69.58 

(19.81) 

71.59 

(18.60) 

69.89 

(19.00) 

71.41 

(19.93) 

Wave 2 Caring 68.36 

(17.51) 

73.56 

(14.52) 

67.63 

(16.75) 

74.98 

(14.98) 

70.06 

(16.44) 

71.86 

(16.39) 

Wave 3 Caring 70.21 

(20.47) 

77.50 

(16.85) 

71.08 

(19.30) 

76.83 

(18.75) 

71.28 

(19.71) 

77.61 

(17.72) 

Wave 1 Character 70.00 

(15.34) 

75.72 

(13.64) 

70.50 

(15.01) 

75.44 

(14.20) 

71.83 

(15.03) 

73.92 

(14.50) 

Wave 2 Character 68.35 

(16.60) 

75.89 

(15.02) 

67.70 

(16.51) 

77.37 

(14.32) 

69.89 

(16.62) 

75.19 

(15.23) 

Wave 3 Character 70.05 

(16.95) 

76.99 

(13.67) 

70.41 

(16.41) 

77.00 

(14.44) 

70.26 

(16.36) 

78.61 

(13.56) 

Wave 1 

Competence 

67.71 

(14.09) 

71.56 

(14.55) 

68.05 

(14.63) 

71.37 

(13.91) 

68.47 

(14.97) 

71.24 

(13.14) 

Wave 2 

Competence 

57.13 

(11.94) 

60.43 

(12.52) 

57.26 

(12.20) 

60.50 

(12.21) 

57.06 

(11.98) 

61.54 

(12.39) 

Wave 3 

Competence 

69.76 

(13.68) 

72.3 (14.11) 69.46 

(13.75) 

72.95 

(13.93) 

69.01 

(13.98) 

74.50 

(13.12) 

Wave 1 

Confidence 

68.91 

(15.52) 

74.07 

(14.03) 

69.06 

(15.32) 

74.24 

(14.22) 

69.89 

(15.69) 

73.72 

(13.54) 

Wave 2 

Confidence 

69.65 

(16.16) 

75.20 

(16.15) 

69.06 

(16.10) 

76.44 

(15.80) 

69.48 

(16.25) 

77.14 

(15.45) 

Wave 3 

Confidence 

71.76 

(16.62) 

75.18 

(16.06) 

71.53 

(16.42) 

75.76 

(16.20) 

70.43 

(16.72) 

78.70 

(14.48) 

Wave 1 

Connection 

74.19 

(13.02) 

79.37 

(11.48) 

75.40 

(12.45) 

78.06 

(12.69) 

75.71 

(12.79) 

78.01 

(12.15) 

Wave 2 

Connection 

71.47 

(14.78) 

76.85 

(12.53) 

71.39 

(14.40) 

77.36 

(12.82) 

72.35 

(14.37) 

76.75 

(13.04) 

Wave 3 

Connection 

67.00 

(15.25) 

71.29 

(13.57) 

67.11 

(14.46) 

71.46 

(14.60) 

66.91 

(14.95) 

72.72 

(13.34) 

       

  1 2 3 4 5 6 

        

1 Sex 1      

2 SES .069 1     

3 SOC
b
 Average .050 .017 1    

4 W1 SOC
b 

.004 .018 -
a 

1   
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Note. *. Correlation is significant at the .05 level (2-tailed). 

 **.Correlation is significant at the .01 level (2-tailed). 

  
a 
This table lists correlations among the explanatory variables only if they appear in the 

same model. 
  b 

Selection, Optimization, and Compensation. 
 
  

c 
PYD is a composite measure of Caring, Character, Competence, Confidence, and 

Connection. 

 
 

Different Functions of SOC in PYD Growth Rate. Longitudinal models (linear 

mixed effect regression) that examine the individual difference in the growth rate of PYD 

were established to test the different functions of SOC with shifting nature. The average 

SOC and SOC at waves 1 - 3 are representing three different natures that SOC could 

possibly shift to in early adolescence. The high level of average SOC through the three 

waves as well as SOC at Wave 2 is a mixture of adaptive and non-adaptive self-

regulations, high level SOC at Wave 1 contains mostly non-adaptive self-regulation and 

serves as an indicator of high non-adaptive self-regulation across time, and high level 

SOC at Wave 3 contains only adaptive self-regulation and serves as an indicator of high 

adaptive self-regulation across time. In order to address the variations of SOC effects that 

might exist among the five Cs, each of the five Cs (first-order factors of PYD, Lerner et 

al, 2005) as well as a PYD composite measure (second-order construct, Lerner et al, 

2005) were used as the outcome variables. Predictive power of SOC (average, and waves 

5 W2 SOC
b 

.007 .016 -
a 

-
a 

1  

6 W3 SOC
b 

.098* .006 -
a 

-
a 

-
a 

1 

7 W1 PYD
c 

-.159* .259** .308** .304** .180** .214** 

8 W1 Caring -.210** .101* .154** .173** .097* .081* 

9 W1 Competence -.005 .288** .206** .203** .088* .176** 

10 W1 Confidence -.099* .264** .286** .241** .180** .224** 

11 W1 Character -.166** .139** .240** .240** .165** .140** 

12 W1Connectiom -.065 .192** .276** .287** .144** .195** 
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1 - 3) was examined in growth rates of the outcome variables, while controlling for 

several covariates (i.e., Sex, SES, and Baseline PYD). These models were specified in 

Table 16 for clarity.  

Table 16 

PYD
a
 Longitudinal Full Models Specification 

Model Response Variable Explanatory Variables 

Time Variable Predictor Covariates 

     

2.1 Connection Wave Average SOC
b 

Sex, SES, Baseline Connection 

2.2 Connection Wave SOC
b
 at Wave 1 Sex, SES, Baseline Connection 

2.3 Connection Wave SOC
b
 at Wave 2 Sex, SES, Baseline Connection 

2.4 Connection Wave SOC
b
 at Wave 3 Sex, SES, Baseline Connection 

     

3.1 Caring Wave Average SOC
b 

Sex, SES, Baseline Caring 

3.2 Caring Wave SOC
b
 at Wave 1 Sex, SES, Baseline Caring 

3.3 Caring Wave SOC
b
 at Wave 2 Sex, SES, Baseline Caring 

3.4 Caring Wave SOC
b
 at Wave 3 Sex, SES, Baseline Caring 

     

4.1 Competence Wave Average SOC
b 

Sex, SES, Baseline Competence 

4.2 Competence Wave SOC
b
 at Wave 1 Sex, SES, Baseline Competence 

4.3 Competence Wave SOC
b
 at Wave 2 Sex, SES, Baseline Competence 

4.4 Competence Wave SOC
b
 at Wave 3 Sex, SES, Baseline Competence 

     

5.1 Character Wave Average SOC
b 

Sex, SES, Baseline Character 

5.2 Character Wave SOC
b
 at Wave 1 Sex, SES, Baseline Character 

5.3 Character Wave SOC
b
 at Wave 2 Sex, SES, Baseline Character 

5.4 Character Wave SOC
b
 at Wave 3 Sex, SES, Baseline Character 

     

6.1 Confidence Wave Average SOC
b 

Sex, SES, Baseline Confidence 

6.2 Confidence Wave SOC
b
 at Wave 1 Sex, SES, Baseline Confidence 

6.3 Confidence Wave SOC
b
 at Wave 2 Sex, SES, Baseline Confidence 

6.4 Confidence Wave SOC
b
 at Wave 3 Sex, SES, Baseline Confidence 

     

7.1 PYD
a
 Composite Score Wave Average SOC

b 
Sex, SES, Baseline PYD

a 

7.2 PYD
a
 Composite Score Wave SOC

b
 at Wave 1 Sex, SES, Baseline PYD

a 

7.3 PYD
a
 Composite Score Wave SOC

b
 at Wave 2 Sex, SES, Baseline PYD

a 

7.4 PYD
a
 Composite Score Wave SOC

b
 at Wave 3 Sex, SES, Baseline PYD

a 
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Note.  
a 
PYD is a composite measure of Caring, Character, Competence, Confidence, and 

Connection. 
 b 

Selection, Optimization, and Compensation. 

 

The SOC of each wave as well as the average level of SOC through the three waves 

has served as the predictor of interest for the individual differences in the growth rate of 

PYD. Before testing the full models in Table 16, it is necessary to examine whether PYD 

trajectories vary among individuals in growth rate. Because we are primarily interested in 

how individual-level SOC generates dynamic changes in PYD development, we would 

proceed to fit the full model only if the PYD trajectory presents significant individual 

differences in growth rate. Given that we have three time points, a linear model is 

appropriate. After examining the correlations within each PYD measure among the 

observed scores from different time points, a first order auto-regressive structure (AR1) 

was adopted to capture the correlations caused by the repeated measures. For each model, 

variance inflation factor (VIF) was calculated for multicollinearity diagnosis (Zuur et al, 

2009). A stepwise model comparison was used for significance testing.  

PYD as Connection. Connection is defined as the bi-directional beneficial 

interaction between youth and their family, community, school, and peer groups. This 

connection equals to the adaptive developmental regulation (Lerner, 2002, 2004) 

discussed earlier, which is the sufficient and necessary condition of positive youth 

development. Therefore, Connection is the most important indicator of PYD among the 

five Cs. The developmental trajectory of Connection and variance of individual-level 

growth rate were examined. The models with (2.0.1) and without (2.0.2) a random effect 
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in growth rate are presented below, where i=time, j=individual, 𝑊𝑖𝑗 =Wave, the time 

variable, 𝛽0𝑗=individual-level intercept, 𝛽1𝑗=individual-level slope, 𝜀𝑖𝑗=residual, 

𝑏10=average slope, 𝑏1𝑗=random effect in slope, 𝑏00=average intercept, 𝑏0𝑗=random effect 

in intercept.  

Level 1: 

𝐸(𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                          (2.0.1) 

 

Level 2: 

𝛽1𝑗 = 𝑏10 + 𝑏1𝑗 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗  

 

 

Level 1: 

𝐸(𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                          (2.0.2) 

 

Level 2: 

𝛽1𝑗 = 𝑏10 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗 

 

 

The model comparison results suggested that the random effect is significant in 

slope (LRT=13.04, p< .01), therefore, there is significant variation among individual 

growth rates of Connection. To illustrate the Connection trajectory and individual 

differences, Figure 6 presents a curve of the means of the three waves as well as the 

distribution of Connection scores at each wave; Figure 7 presents the fitted curves of 

twenty randomly selected subjects. In Figure 6, the mean score of Connection is 

declining slowly in a linear fashion, and in Figure 7 we are able to see the wide variety of 

intercepts and slopes among the random subset of 20 individuals. 
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Figure 6. Curve of the Connection Mean Scores across Three Waves and Distribution of 

Connection Raw Scores at Each Wave 

Figure 7. Fitted Change Curves of Connection for Random Twenty Subjects 

Average SOC. To examine the impact of overall SOC level on Connection growth 

rate in early adolescence, the mean score of SOC across the three waves was calculated 

and used as the predictor in the longitudinal models. The average level of SOC in early 

adolescence, as hypothesized, does not likely have any significant relationship with 
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Connection growth rate. The full model is specified in the equations below, where i=time, 

j=individual, 𝑊𝑖𝑗 =Wave, 𝛽0𝑗=individual-level intercept, 𝛽1𝑗=individual-level slope, 

𝜀𝑖𝑗=residual, 𝑏10=average slope,  𝑏11=fixed effect of Sex in slope, 𝑏12=fixed effect of 

SES in slope, 𝑏13=fixed effect of baseline Connection in slope, 𝑏14=fixed effect of SOC 

at Wave 1 in slope,  𝑏1𝑗 =random effect in slope,  𝑏00=average intercept, 𝑏01= fixed 

effect of Sex in intercept, 𝑏02=fixed effect of SES in intercept, 𝑏03=fixed effect of SOC at 

Wave 1 in intercept, 𝑏0𝑗=random effect in intercept. The baseline level of Connection, 

that is, Connection at Wave 1, was included in slope but not in intercept, because the 

intercept was defined as the Connection at Wave 1 after the time variable was centered 

(i.e., Wave 1=baseline). The full model (2.1) is compared to its reduced model in which 

SOC is removed from slope. The full model was confirmed to have no multicollinearity 

problem (VIF test, Sex: 1.02, Average SOC: 1.12, SES: 1.04, Connectionbaseline: 1.17).  

Level 1: 

𝐸(𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                             (2.1) 

Level 2: 

 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝐴𝑉𝐺𝑗 + 𝑏0𝑗 

 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝐴𝑉𝐺𝑗 + 𝑏1𝑗 

 

The effects of the full and reduced models and model comparison are reported in 

Table 17. As expected, the average SOC level doesn’t affect the trajectory of Connection 

in a dynamic way during the three waves (LRT=0.65, p= .42), which suggests that the 
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overall SOC level in early adolescence doesn’t have substantial influence on the 

development of Connection.  

Table 17 

Random and Fixed Effects of Model 2.1 and Model Comparison  

Note.  
a.
 Correlation between intercept and slope is negative. 

b. 
Selection, Optimization, and Compensation. 

c.
 Degree of freedom for the model comparison. 

  

 Full Model (2.1) Reduced Model  

Random Effects Variance-Covariance Variance-Covariance 

Intercept 0.83 0.61 

Wave 3.62 3.86 

Intercept X Wave -0.12
a 

-0.18
a 

   

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 45.48 3.55 12.82 44.12 3.08 14.33 

Wave -11.97 2.56 -4.68 -10.89 2.02 -5.40 

SOC
b
AVG 2.24 0.27 8.15 2.37 0.22 10.81 

SES 2.92 0.64 4.54 2.92 0.64 4.55 

Sex(Male) -2.58 1.03 -2.51 -2.60 1.02 -2.55 

Wave *SOC
b
AVG 0.15 0.19 0.82    

Wave * SES -0.31 0.43 -0.73 -0.33 0.43 -0.77 

Wave *Sex(Male) -1.21 0.68 -1.78 -1.16 0.68 -1.71 

Wave *Connectionbaseline 0.11 0.02 4.64 0.11 0.02 5.17 

       

Model Comparison Model Fit Model Fit 

AIC 11768.20 11766.85 

BIC 11842.95 11836.26 

logLik -5870.101 -5870.426 

R
2
-Like Parameter 0.383 0.382 

DF
c 

 1 

L.Ratio  0.65 

p-Value  0.42 

Result: Average SOC
b
 is not significant in Connection growth rate. 
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 SOC at Wave 1. SOC at Wave 1 was used as the main predictor in the full model of 

Connection (model 2.2), and the full model was compared to a reduced model in which 

SOC at Wave 1 is removed from the slope. Like the last test, the baseline Connection, 

was not included in the intercept. The VIF test result suggests that there is no 

multicollinearity problem in the full model (Sex: 1.01, SOC at W 1: 1.12, SES: 1.04, 

Connection at W 1: 1.18). 

Level 1: 

𝐸(𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                             (2.2) 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝑊1𝑗 + 𝑏0𝑗 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝑊1𝑗 + 𝑏1𝑗 

 

The fixed and random effects of the two models and model comparison are 

presented in Table 18. According to the model comparison, the level of SOC at Wave 1 is 

significant in predicting the growth rate (LRT=3.81, p = .05) but in a negative way. 

Apparently, highly active SOC at Wave 1 associates with unfavorable Connection 

changes across time, which implies that youth with high SOC at Wave 1 produce 

negative dynamics for Connection development although SOC at Wave 1 and Connection 

are correlated positively in a static mode. 
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Table 18 

Random and Fixed Effects of Model 2.2 and Model Comparison  

Note.  
a.
 Correlation between intercept and slope is negative. 

b. 
Selection, Optimization, and Compensation. 

c.
 Degree of freedom for the model comparison. 

 

 

SOC at Wave 2. The full model 2.3 was tested by using SOC at Wave 2 as the main 

predictor and then compared the full model to its reduced model.  VIF test result 

 Full Model (2.2) Reduced Model 

Random Effects Variance-Covariance Variance-Covariance 

Intercept 1.37 0.49 

Wave 5.36 5.79 

Intercept X Wave 0.99 1.05 

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 49.73 3.16 15.75 52.33 2.86 18.28 

Wave -8.08 2.40 -3.36 -10.18 2.08 -4.90 

SOC
b
W1 1.77 0.22 8.07 1.53 0.18 8.43 

SES 2.91 0.65 4.50 2.92 0.65 4.50 

Sex(Male) -2.18 1.03 -2.12 -2.17 1.03 -2.10 

Wave * SOC
b
W1 -0.39 0.15 -1.97    

Wave * SES -0.34 0.44 -0.78 -0.30 0.44 -0.69 

Wave *Sex(Male) -1.14 0.69 -1.66 -1.18 0.69 -1.72 

Wave *Connectionbaseline 0.12 0.02 5.09 0.10 0.02 4.50 

Model Comparison Model Fit Model Fit 

AIC 11806.71 11808.53 

BIC 11881.46 11877.93 

logLik -5889.356 -5891.264 

R
2
-Like Parameter 0.384 0.372 

DF
c 

 1 

L.Ratio  3.81  

p-Value  0.050 

Result: SOC
b
 at Wave 1 is significant in Connection growth rate. 



 

97 
 

indicated that there is no multicollinearity problem in the full model (Sex: 1.01, SOC at 

W2: 1.03, SES: 1.05, Connectionbaseline: 1.08). 

Level 1: 

𝐸(𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                             (2.3) 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝑊2𝑗 + 𝑏0𝑗 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝑊2𝑗 + 𝑏1𝑗 

The effects of model 2.3 and model comparison are present in Table 19. The result 

of model comparison suggested that SOC at Wave 2 doesn’t associate with the growth 

rate of Connection in a significant way (LRT=1.77, p= .184).  

 

Table 19 

Random and Fixed Effects of Model 2.3 and Model Comparison  

 Full Model (2.3) Reduced Model 

Random Effects Variance-Covariance Variance-Covariance 

Intercept 1.35 0.49 

Wave 3.03 5.79 

Intercept X Wave -0.14
a 

1.05 

   

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 58.99 3.08 19.16 57.22 2.76 20.74 

Wave -13.39 2.38 -5.64 -11.94 2.03 -5.87 

SOC
b
W2 0.96 0.21 4.53 1.12 0.17 6.71 

SES 2.96 0.67 4.41 2.95 0.67 4.41 

Sex(Male) -2.19 1.07 -2.05 -2.19 1.06 -2.06 

Wave * SOC
b
W2 0.18 0.14 1.34    
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Note.  
a.
 Correlation between intercept and slope is negative. 

b. 
Selection, Optimization, and Compensation. 

c. 
Degree of freedom for the model comparison. 

 

SOC at Wave 3. SOC at Wave 3 is the predictor in model 2.4. The full model is 

shown in the equations below and a VIF test didn’t detect any multicollinearity problem 

in the full model (Sex: 1.03, SOC at W 3: 1.07, SES: 1.05, Connectionbaseline: 1.11).  

Level 1: 

𝐸(𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                             (2.4) 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝑊3𝑗 + 𝑏0𝑗 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝑊3𝑗 + 𝑏1𝑗 

Effects of model 2.4 are reported in Table 20, as well as the model comparison. SOC 

at Wave 3 has a significantly positive impact on the growth rate of Connection 

Wave * SES -0.37 0.44 -0.85 -0.38 0.44 -0.88 

Wave *Sex(Male) -1.15 0.68 -1.68 -1.13 0.69 -1.64 

Wave *Connectionbaseline 0.12 0.02 5.46 0.13 0.02 5.83 

       

Model Comparison Model Fit Model Fit 

AIC 11833.06 11832.82 

BIC 11907.80 11902.23 

logLik -5903.528 -5903.410 

R
2
-Like Parameter 0.356 0.355 

DF
c 

 1 

L.Ratio  1.77 

p-Value  0.184 

   

Result: SOC
b
 at Wave 2 is not significant in Connection growth rate. 
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(LRT=4.51, p= .034).  In the opposite of SOC at Wave 1, the SOC at Wave 3 is 

associated with favorable dynamic changes of Connection. 

Table 20 

 Random and Fixed Effects of Model 2.4 and Model Comparison  

Note.  
a.
 Correlation between intercept and slope is negative. 

b. 
Selection, Optimization, and Compensation. 

c.
 Degree of freedom for the model comparison. 

 

 Full Model (2.4) Reduced Model 

Random Effects Variance-Covariance Variance-Covariance 

Intercept 1.12 0.79 

Wave 1.90 2.42 

Intercept X Wave -0.07
a 

-0.13
a 

   

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 57.09 3.00 19.03 54.41 2.69 20.25 

Wave -13.30 2.28 -5.83 -11.38 2.01 -5.66 

SOC
b
W3 1.19 0.21 5.63 1.45 0.17 8.73 

SES 3.01 0.67 4.51 3.00 0.66 4.54 

Sex(Male) -2.77 1.06 -2.60 -2.90 1.06 -2.75 

Wave * SOC
b
W3 0.29 0.14 2.15    

Wave * SES -0.31 0.43 -0.71 -0.36 0.43 -0.83 

Wave *Sex(Male) -1.33 0.68 -1.96 -1.14 0.68 -1.69 

Wave *Connectionbaseline 0.11 0.02 4.75 0.12 0.02 5.53 

       

Model Comparison Model Fit Model Fit 

AIC 11801.09 11803.60 

BIC 11875.84 11873.01 

logLik -5886.547 -5888.800 

R
2
-Like Parameter 0.369 0.367 

DF
c 

 1 

L.Ratio  4.51 

p-Value  0.034 

   

Result: SOC
b
 at Wave 3 is significant in Connection growth rate. 
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Summary. Connection, on average, is slightly declining in early adolescence. 

However, the development of Connection also shows substantial individual difference. In 

our sample, youth who had high SOC scores at Wave 1 presented slower growth or faster 

decline in Connection, whereas Connection of the youth who had high SOC scores at 

Wave 3 grew at a faster speed or declined at a slower pace. Figure 8 shows the 

comparison between high and low SOC groups on Connection fitted trajectories, using 

SOC at Wave 1, 2, and 3 respectively, as well as the overall average SOC. High SOC 

group includes youth who had a SOC higher than the mean, the rest were in the low 

group. In Figure 8, we were able to see that, in general, youth with high SOC usually 

have a higher Connection baseline status which is in concordance with the correlations 

found between SOC and Connection at the same or different time points; the high SOC 

group at Wave 1 presents a faster decline in Connection whereas the high SOC group at 

Wave 3 has a slower decline in Connection. Figure 9 has shown the comparison between 

high and low SOC groups on Connection mean curves, similarly, high SOC at Wave 1 

associates with relatively unfavorable dynamic changes of Connection but high SOC at 

Wave 3 associates with a more positive trajectory as compared to the low SOC groups, 

which has been supported by the test results that for every one unit increase of SOC at 

Wave 1, growth rate of Connection decreases by 0.39 (LRT(1)=3.81, p= .05), and for 

every one unit increase of SOC at Wave 3, growth rate of Connection increases by 0.29 

(LRT(1)=4.51, p= .034). 
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Figure 8. Fitted Trajectories of Connection Grouped by High and Low Levels of SOC  

Figure 9. Mean Curves of Connection Grouped by High and Low Levels of SOC  
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PYD as Caring. Caring, as one of the PYD indicators, was defined as youths’ 

sympathy/empathy (Lerner, et al., 2005). The analyses for Connection were replicated for 

Caring in this section. First, the developmental trajectory of Caring and variance of 

individual-level slopes were examined. The models with (3.0.1) and without (3.0.2) 

random effect in slope are present below, we would proceed to fit the full models if the 

random effect was proved significant.  

Level 1: 

𝐸(𝐶𝑎𝑟𝑖𝑛𝑔𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                   (3.0.1) 

Level 2: 

𝛽1𝑗 = 𝑏10 + 𝑏1𝑗 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗  

 

Level 1: 

𝐸(𝐶𝑎𝑟𝑖𝑛𝑔𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                   (3.0.2) 

Level 2: 

𝛽1𝑗 = 𝑏10 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗 

 

The model comparison result suggested that the random effect is significant in slope 

(LRT=28.46, p<.0001). Therefore, we concluded that there is significant variation among 

individual growth rates of Caring trajectory. To illustrate the Caring trajectory and 

individual difference, Figure 10 presents a curve of the means of the three waves as well 

as the distribution of Caring scores at each wave; Figure 11 presents the fitted curves of 

random twenty subjects. In Figure 10, Caring is growing slowly in a linear fashion, and in 
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Figure 11 we were able to see the wide variety of intercepts and slopes among the 

random subset of 20 individuals. 

Figure 10. Curve of the Caring Mean Scores across Three Waves and Distribution of 

Caring Raw Scores at Each Wave

 

Figurem11. Fitted Change Curves of Caring for Twenty Randomly Selected Subjects 
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Average SOC. To examine the impact of overall SOC level on Caring trajectory in 

early adolescence, the mean score of SOC across the three waves was used as the 

predictor in the longitudinal model. As in Connection, the average level of SOC in early 

adolescence is not likely associated with favorable dynamic changes in Caring. A full 

mode was built (3.1) and compared to its reduced model. There was no multicollinearity 

problem in the explanatory variables (VIF test, Sex: 1.07, Average SOC: 1.06, SES: 1.02, 

Caringbaseline: 1.12).  

Level 1: 

𝐸(𝐶𝑎𝑟𝑖𝑛𝑔𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                      (3.1) 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝐴𝑉𝐺𝑗 + 𝑏0𝑗 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝐶𝑎𝑟𝑖𝑛𝑔𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝐴𝑉𝐺𝑗 + 𝑏1𝑗 

 

The Effects of Model 3.1 and model comparison are reported in Table 21. As 

expected, the average SOC level doesn’t affect the trajectory of Caring in a dynamic way 

during the three waves (LRT=2.80, p= .09), which suggests that the overall SOC level in 

early adolescence doesn’t have substantial influence on the development of Caring.  

Table 21 

Random and Fixed Effects of 3.1 and Model Comparison  

 Model (3.1) Reduced Model 

Random Effects Variance-Covariance Variance-Covariance 

Intercept 237.21 207.54 
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Note.  
a.
 Correlation between intercept and slope is negative. 

b. 
Selection, Optimization, and Compensation. 

c. 
Degree of Freedom for the model comparison. 

 

SOC at Wave 1. In the following, we have examined whether the level of SOC 

accounts for the individual difference of the growth rate of Caring trajectories. SOC at 

Wave 1 was used as the main predictor in the full model (3.2), and the full model was 

compared its reduced model. Multicollinearity diagnosis was conducted among all of the 

explanatory variables in the full model. The VIF test result suggested that there is no 

Wave 79.02 89.07 

Intercept X Wave -81.15
a
 -93.96

a
 

   

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 42.46 5.20 8.16 38.73 4.22 9.17 

Wave -2.11 3.38 -0.62 -2.90 2.48 -1.17 

SOC
b
AVG 2.26 0.40 5.61 2.62 0.28 9.27 

SES 2.51 0.94 2.66 2.51 0.95 2.66 

Sex(Male) -8.87 1.50 -5.90 -8.96 1.50 -5.96 

Wave *SOC
b
AVG 0.58 0.26 2.24    

Wave * SES 0.08 0.60 0.13 -0.18 0.66 -0.27 

Wave *Sex(Male) -1.44 0.96 -1.50 -0.43 1.07 -0.41 

Wave *Caringbaseline -0.03 0.02 -1.67 0.07 0.02 3.49 

Model Comparison Model Fit Model Fit 

AIC 12855.33 12856.13 

BIC 12930.08 12925.54 

logLik -6413.667 -6415.067 

R
2
-Like Parameter 0.855 0.847 

DF
c 

 1 

L.Ratio  2.80  

p-Value  0.094 

   

Result: Average SOC
b
 is not significant in Caring Growth Rate. 
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multicollinearity problem in our model (Sex: 1.06, SOC at W 1: 1.05, SES: 1.02, 

Caringbaseline: 1.12). 

Level 1: 

𝐸(𝐶𝑎𝑟𝑖𝑛𝑔𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                      (3.2) 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝑊1𝑗 + 𝑏0𝑗 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝐶𝑎𝑟𝑖𝑛𝑔𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝑊1𝑗 + 𝑏1𝑗 

The fixed and random effects of the full and reduced models and model comparison 

are present in Table 22. SOC at Wave 1 is not significant in explaining the individual 

difference of growth rate (LRT=0.22, p = .64). 

Table 22 

Random and Fixed Effects of Model 3.2 and Model Comparison  

 Full Model (3.2) Reduced Model 

Random Effects Variance-Covariance Variance-Covariance 

Intercept 232.88 226.28 

Wave 74.86 76.71 

Intercept X Wave -72.37
a 

-75.66
a 

   

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 48.84 4.64 10.52 47.99 4.08 11.77 

Wave 2.80 3.07 0.91 2.45 2.36 1.04 

SOC
b
W1 1.60 0.32 4.95 1.67 0.25 6.66 

SES  2.51 0.95 2.64 2.51 0.95 2.64 

Sex (Male) -8.47 1.51 -5.60 -8.48 1.51 -5.61 

Wave * SOC
b
W1 0.12 0.21 0.57    

Wave * SES 0.10 0.60 0.16 0.04 0.61 0.06 

Wave *Sex(Male) -1.34 0.96 -1.40 -1.13 0.99 -1.15 
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Note.  
a.
 Correlation between intercept and slope is negative. 

b. 
Selection, Optimization, and Compensation. 

c.
 Degree of freedom for the model comparison. 

 

SOC at Wave 2. A full model (3.3) was built with SOC at Wave 2 as the predictor, 

and then the full model is compared to its reduced model. The full model is shown in the 

equations below.  VIF testing was conducted and there was no multicollinearity problem 

(Sex: 1.06, SOC at W2: 1.02, SES: 1.02, Caringbaseline: 1.09). 

Level 1: 

𝐸(𝐶𝑎𝑟𝑖𝑛𝑔𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                      (3.3) 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝑊2𝑗 + 𝑏0𝑗 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝐶𝑎𝑟𝑖𝑛𝑔𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝑊2𝑗 + 𝑏1𝑗 

Wave *Caringbaseline -0.04 0.02 -1.70 -0.01 0.02 -0.52 

       

Model Comparison Model Fit Model Fit 

AIC 12894.94 12893.16 

BIC 12969.69 12962.57 

logLik -6433.47 -6455.258 

R
2
-Like Parameter 0.852 0.851 

DF
c 

 1 

L.Ratio  0.22  

p-Value  0.641 

   

Result: SOC
b
 at Wave 1 is not significant in Caring growth rate. 
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The effects of the full and reduced models and model comparison are presented in 

Table 23. The results of model comparison suggest that SOC at Wave 2 doesn’t associate 

with the growth rate of Caring in a significant way (LRT=1.51, p= .219).  

Table 23 

Random and Fixed Effects of Model 3.3 and Model Comparison  

Note.  
a.
 Correlation between intercept and slope is negative. 

b. 
Selection, Optimization, and Compensation. 

 Full Model 3.3 Reduced Model 

Random Effects Variance-Covariance Variance-Covariance 

Intercept 255.29 246.27 

Wave 95.38 100.87 

Intercept X Wave -94.95
a 

-104.24
a
 

   

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 51.73 4.38 11.80 49.21 3.80 12.95 

Wave -0.89 3.05 -0.29 -1.16 2.44 -0.47 

SOC
b
W2 1.38 0.30 4.59    

SES 2.51 0.95 2.63 2.50 0.95 2.62 

Sex(Male) -8.48 1.52 -5.59 -8.50 1.52 -5.60 

Wave * SOC
b
W2 0.30 0.19 1.53    

Wave * SES 0.01 0.62 0.02 -0.11 0.65 -0.17 

Wave *Sex(Male) -1.12 0.99 -1.12 -0.66 1.04 -0.64 

Wave *Caringbaseline -0.01 0.02 -0.38 0.04 0.02 2.16 

       

Model Comparison Model Fit Model Fit 

AIC 12885.70 12885.20 

BIC 12960.44 12954.61 

logLik -6428.848 -6429.603 

R
2
-Like Parameter 0.859 0.858 

DF
c
  1 

L.Ratio  1.51 

p-Value  0.219 

   

Result: SOC
b
 at Wave 2 is not significant in Caring growth rate. 



 

109 
 

c.
 Degree of freedom for the model comparison. 

 

SOC at Wave 3. A full model (3.4) using SOC at Wave 3 was built and compared to 

its reduced model. The full model is shown in the equations below.  The VIF test didn’t 

detect any multicollinearity problem (Sex: 1.08, SOC at W 3: 1.04, SES: 1.02, 

Caringbaseline: 1.09).  

Level 1: 

𝐸(𝐶𝑎𝑟𝑖𝑛𝑔𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                      (3.4) 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝑊3𝑗 + 𝑏0𝑗 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝐶𝑎𝑟𝑖𝑛𝑔𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝑊3𝑗 + 𝑏1𝑗 

 

Effects of model 3.4 and of its reduced model are reported in Table 24, SOC has a 

significantly positive impact on the growth rate of Caring (LRT=5.46, p= .020).  Similar 

to Connection, the SOC at Wave 3 is associated with favorable dynamic changes in 

Caring development. 

Table 24 

Random and Fixed Effects of Model 3.4 and Model Comparison  

 Full Model (3.4) Reduced Model 

Random Effects Variance-Covariance Variance-Covariance 

Intercept 239.16 196.42 

Wave 68.136 83.04 

Intercept X Wave -68.115
a
 -88.67

a 
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Note.  
a.
 Correlation between intercept and slope is negative. 

b. 
Selection, Optimization, and Compensation. 

c.
 Degree of freedom for the model comparison. 

 

Summary. Caring on average is slowly growing through early adolescence. As in 

Connection, the development of Caring also shows substantial individual differences. 

Youth who had high SOC scores at Wave 3 grew at a faster speed. In the meantime, SOC 

of other waves and the overall average SOC didn’t associate with any favorable 

development of Caring. Figure 12 shows the comparison between high and low SOC 

groups on Caring fitted trajectories, using SOC at Wave 1, 2, and 3 respectively, as well 

as the overall SOC level. The High SOC group includes youth who had a SOC higher 

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 56.49 4.34 13.01 52.21 3.73 13.98 

Wave -0.23 2.84 -0.08 -4.11 2.52 -1.63 

SOC
b
W3 0.98 0.31 3.19 1.40 0.21 6.60 

SES 2.59 0.96 2.69 2.61 0.97 2.70 

Sex(Male) -8.95 1.54 -5.81 -9.20 1.54 -5.98 

Wave * SOC
b
W3 0.55 0.19 2.96    

Wave * SES 0.15 0.58 0.26 -0.23 0.68 -0.34 

Wave *Sex(Male) -1.79 0.95 -1.89 -0.28 1.09 -0.25 

Wave *Caringbaseline -0.05 0.02 -2.66 0.09 0.02 4.36 

       

Model Comparison Model Fit Model Fit 

AIC 12892.88 12896.34 

BIC 12967.62 12965.74 

logLik -6432.440 -6435.168 

R
2
-Like Parameter 0.850 0.836 

DF
c 

 1 

L.Ratio  5.46 

p-Value  0.020 

   

Result: SOC
b
 at Wave 3 is significant in Caring growth rate. 
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than the mean; the rest were in the low group. In Figure 12, we were able to see that, like 

in Connection, youth with high SOC usually have a higher Caring baseline status; the 

high SOC group at Wave 1 has the highest baseline Caring status but the lowest growth 

rate among the three waves; the high SOC group at Wave 3 presents a faster growth in 

Caring; average SOC and SOC at Wave 2 didn’t make a difference in the growth rate 

according to the model comparison results. Figure 13 has shown the comparison between 

high and low SOC groups on Caring mean curves, where Wave 3 presents the greatest 

discrepancy in developmental trajectories between high and low SOC groups, this is in 

accord with the test result that level of SOC at Wave 3 does make a difference in Caring 

development, for every one unit increase of SOC, growth rate of Caring increases by 0.55 

(LRT(1) =5.46, p= .02). 
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Figure 12. Fitted Trajectories of Caring Grouped by High and Low Levels of Average 

SOC and SOC at Wave 1—3 

 

Figure 13. Mean Curves of Caring Grouped by High and Low Levels of Average SOC 

and SOC at Wave 1—3 

 

PYD as Competence. Competence refers to positive view of one’s actions in social, 

academic, cognitive, and vocational fields (Lerner, et al., 2005). The developmental 

trajectory of Competence and variance of individual-level slopes were first examined. 

The models with (4.0.1) and without (4.0.2) random effect in slopes are present below.  

Level 1: 

𝐸(𝐶𝑜𝑚𝑝𝑒𝑡𝑒𝑛𝑐𝑒𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                       (4.0.1) 

Level 2: 

𝛽1𝑗 = 𝑏10 + 𝑏1𝑗 
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𝛽0𝑗 = 𝑏00 + 𝑏0𝑗  

 

Level 1: 

𝐸(𝐶𝑜𝑚𝑝𝑒𝑡𝑒𝑛𝑐𝑒𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                       (4.0.2) 

Level 2: 

𝛽1𝑗 = 𝑏10 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗 

 

The model comparison result suggested that there is no significant variation among 

individual slopes of Competence change curve (LRT=0.05, p= .976). Therefore, there 

was no reason to proceed and fit the full models.  Figure 14 presents a mean curve of 

Competence across the three waves. In Figure 14, Competence presents a U-shape 

trajectory, which may reflect the social and academic challenges youth have to face in the 

6
th

 grade as a transition to junior high school.  

Figure 14. Curve of the Competence Mean Scores across Three Waves and Distribution 

of Competence Raw Scores at Each Wave 
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PYD as Character. Character was defined as respect for societal and cultural rules, 

possession of standards for correct behaviors, a sense of right and wrong, and integrity 

(Lerner et al, 2005). Likewise, first, the developmental trajectory of Character and 

variation of individual-level slopes were examined. The models with (5.0.1) and without 

(5.0.2) random effect in slopes are present below.  

Level 1: 

𝐸(𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                           (5.0.1) 

Level 2: 

𝛽1𝑗 = 𝑏10 + 𝑏1𝑗 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗  

 

Level 1: 

𝐸(𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                           (5.0.2) 

Level 2: 

𝛽1𝑗 = 𝑏10 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗 

 

The model comparison result suggested that there is no significant variation among 

individual slopes of Character change curve (LRT=4.02, p= .134). Therefore, there was 

no reason to proceed and fit the full models.  Figure 15 presents a mean curve of 

Character across the three waves. In Figure 15, Character is a relatively flat trajectory 

with minimal changes across time.  
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Figure 15. Curve of the Character Mean Scores across Three Waves and Distribution of 

Character Raw Scores at Each Wave 

 

PYD as Confidence. Confidence was defined as an internal sense of overall positive 

self-worth and self-efficacy; one’s global self-regard (Lerner et al, 2005). The 

developmental trajectory of Confidence and variation of individual-level slopes were 

examined. The models with (6.0.1) and without (6.0.2) random effect in slopes are 

present below.  

Level 1: 

𝐸(𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                        (6.0.1) 

Level 2: 

𝛽1𝑗 = 𝑏10 + 𝑏1𝑗 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗  

 

 

Level 1: 

𝐸(𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                        (6.0.2) 



 

116 
 

Level 2: 

𝛽1𝑗 = 𝑏10 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗 

 

The model comparison result suggested that there is no significant variation among 

individual slopes of Confidence change curve (LRT=3.32, p= .19). Therefore, there was 

no reason to proceed and fit the full models.  Figure 16 presents a mean curve of 

Confidence across the three waves. In Figure 16, Confidence is increasing steadily at a 

slow pace across time.  

 

 

Figure 16. Curve of the Confidence Mean Scores across Three Waves and Distribution of 

Confidence Raw Scores at Each Wave 

 

PYD as a Composite. PYD was indicated by first-order constructs of the five Cs, 

that is, Connection, Caring, Competence, Character, Confidence, as well as by a second-
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order latent construct—a PYD composite (Lerner et al., 2005). The PYD composite was 

computed as the mean score of the five Cs (Gestsdottir & Lerner, 2007; Zimmerman, 

Phelps, & Lerner, 2007), comprising information of Connection, Caring, Competence, 

Character, and Confidence all together. It would be interesting to see whether SOC at 

different time points presents different effects on the PYD composite. The same analyses 

were conducted for the PYD composite. First of all, the developmental trajectory of PYD 

and variance of individual-level slopes were examined. The models with (7.0.1) and 

without (7.0.2) random effect in slopes are presented below.  

 

Level 1: 

𝐸(𝑃𝑌𝐷𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                      (7.0.1) 

Level 2: 

𝛽1𝑗 = 𝑏10 + 𝑏1𝑗 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗  

 

Level 1: 

𝐸(𝑃𝑌𝐷𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                      (7.0.2) 

Level 2: 

𝛽1𝑗 = 𝑏10 

𝛽0𝑗 = 𝑏00 + 𝑏0𝑗 

 

The model comparison result suggested that there is significant individual difference 

in PYD growth rate, (LRT=9.46, p< .01). To illustrate the PYD trajectory and individual 
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difference, Figure 17 presents a mean curve of PYD composite scores and distribution of 

PYD at each wave; Figure 18 presents the fitted curves of twenty randomly selected 

subjects. In Figure 17, the mean score of PYD is not changing much across time, and in 

Figure 18 we are able to see the variety of intercepts and slopes among the random subset 

of 20 individuals. 

 

 

Figure 17. Curve of the PYD Mean Scores across Three Waves and Distribution of PYD 

Raw Scores at Each Wave 
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Figure 18. Fitted Change Curves of PYD for Random Twenty Subjects 

 

Average SOC. To examine the impact of overall SOC level on PYD trajectory in 

early adolescence, the mean score of SOC across the three waves was used as the 

predictor of interest in the longitudinal model. As in Connection and Caring, the average 

level of SOC in early adolescence is not likely associated with favorable dynamic 

changes of PYD. A full model (7.1) was built and compared to its reduced model. There 

was no multicollinearity problem in the explanatory variables (VIF test result, Sex: 1.06, 

Average SOC: 1.16, SES: 1.10, PYDbaseline: 1.29).  

Level 1: 

𝐸(𝑃𝑌𝐷𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                           (7.1) 

 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝐴𝑉𝐺𝑗 + 𝑏0𝑗 
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𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝑃𝑌𝐷𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝐴𝑉𝐺𝑗 + 𝑏1𝑗 

 

The effects of the full and reduced models and model comparison are reported in 

Table 25. As expected, the average SOC level doesn’t affect the trajectory of PYD in a 

dynamic way during the three waves (LRT=1.49, p= .22), which suggests that the overall 

SOC level in early adolescence doesn’t have substantial influence on the changes of 

PYD.  

 

Table 25 

Random and Fixed Effects of Model 7.1 and Model Comparison  

 Full Model (7.1) Reduced Model 

Random Effects Variance-Covariance Variance-Covariance 

Intercept 0.36 0.35 

Wave 2.23 2.48 

Intercept X Wave -0.02
a
 -0.07

a 

   

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 38.72 3.02 12.83 37.06 2.65 13.97 

Wave -6.37 2.10 -3.03 -5.16 1.71 -3.01 

SOC
b
AVG 2.22 0.23 9.48 2.37 0.19 12.42 

SES 3.81 0.55 6.95 3.80 0.54 6.98 

Sex(Male) -4.66 0.87 -5.34 -4.69 0.87 -5.42 

Wave *SOC
b
AVG 0.20 0.16 1.26    

Wave * SES -0.94 0.36 -2.63 -0.98 0.36 -2.76 

Wave *Sex(Male) 0.42 0.56 0.75 0.52 0.56 0.92 

Wave *PYD
c
baseline 0.10 0.02 4.33 0.11 0.02 5.20 

       

Model Comparison Model Fit Model Fit 
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Note.  
a.
 Correlation between intercept and slope is negative. 

b. 
Selection, Optimization, and Compensation. 

c.
 PYD is a composite measure of Caring, Character, Competence, Confidence, and 

Connection. 
d.

 Degree of freedom for model comparison. 

 

 

SOC at Wave 1. In the following, we have examined whether SOC at Wave 1 

accounts for individual difference in PYD growth rate. A full model (7.2) was built and 

shown below, where the baseline level of PYD, that is, PYD at Wave 1, was included in 

slope but not in intercept, because the intercept was defined as the PYD at Wave 1 after 

the time variable was centered. The full model was compared to its reduced model in 

which SOC was removed from the level 2 equation of slope. The VIF test result 

suggested that there is no multicollinearity problem (VIF<3) in the full model (Sex: 1.05, 

SOC at W 1: 1.14, SES: 1.09, PYDbaseline: 1.27). 

Level 1: 

𝐸(𝑃𝑌𝐷𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                           (7.2) 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝑊1𝑗 + 𝑏0𝑗 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝑃𝑌𝐷𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝑊1𝑗 + 𝑏1𝑗 

AIC 11177.82 11177.31 

BIC 11252.56 11246.72 

logLik -5574.909 -5575.656 

R
2
-Like Parameter 0.432 0.431 

DF
d 

 1 

L.Ratio  1.49  

p-Value  0.222 

   

Results: Average SOC
b
 is not significant in PYD growth rate. 
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The fixed and
 
random effects of the full and reduced models and model comparison 

are presented in Table 26. As in Connection, high SOC at Wave 1 results in slower 

growth rate of PYD (LRT=6.75, p < .01). High SOC at Wave 1 was proved again 

associated with unfavorable PYD changes. 

Table 26 

Random and Fixed Effects of Model 7.2 and Model Comparison  

Note.  
a.
 Correlation between intercept and slope is negative. 

 Full Model (7.2) Reduced Model 

Random Effects Variance-Covariance Variance-Covariance 

Intercept 0.25 1.41 

Wave 4.03 0.01 

Intercept X Wave -0.0008
a 

-0.0002
a 

   

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 44.35 2.73 16.26 46.28 2.58 17.97 

Wave -3.63 2.02 -1.80 -4.33 1.70 -2.54 

SOC
b
W1 1.62 0.19 8.56 1.45 0.16 8.85 

SES  3.80 0.56 6.80 3.81 0.58 6.51 

Sex (Male) -4.26 0.89 -4.80 -4.26 0.93 -4.58 

Wave * SOC
b
W1 -0.22 0.13 -1.72    

Wave * SES -1.03 0.37 -2.80 -0.93 0.35 -2.64 

Wave *Sex(Male) 0.58 0.57 1.01 0.46 0.55 0.83 

Wave *PYD
c
baseline 0.13 0.02 5.37 0.10 0.02 4.59 

       

Model Comparison Model Fit Model Fit 

AIC 11239.64 11244.38 

BIC 11314.38 11313.79 

logLik -5605.818 -5609.192 

R
2
-Like Parameter 0.409 0.406 

DF
d 

 1 

L.Ratio  6.75  

p-Value  0.009 

   

Result: SOC
b
 at Wave 1 is significant in PYD growth rate. 
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b. 
Selection, Optimization, and Compensation. 

c.
 PYD is a composite measure of Caring, Character, Competence, Confidence, and 

Connection. 
d. 

Degree of freedom for model comparison. 

 

 

SOC at Wave 2. A new full model (7.3) was built using SOC at Wave 2 as the main 

predictor in PYD growth rate, which is shown by the equations below.  The full model of 

SOC at Wave 2 was compared to its reduced model in which SOC was removed from the 

growth rate. VIF testing was conducted and there was no multicollinearity problem (Sex: 

1.04, SOC at W2: 1.05, SES: 1.09, PYDbaseline: 1.17). 

 

Level 1: 

𝐸(𝑃𝑌𝐷𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                           (7.3) 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝑊2𝑗 + 𝑏0𝑗 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝑃𝑌𝐷𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝑊2𝑗 + 𝑏1𝑗 

 

The effects of the full and reduced models and model comparison are presented in 

Table 27. The result of model comparison suggested that SOC at Wave 2 doesn’t 

influence the growth rate of PYD in a significant way (LRT=1.28, p= .257).  
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Table 27  

Random and Fixed Effects of Model 7.3 and Model Comparison  

Note.  
a.
 Correlation between intercept and slope is negative. 

b. 
Selection, Optimization, and Compensation. 

c.
 PYD is a composite measure of Caring, Character, Competence, Confidence, and 

Connection. 
d.

 Degree of freedom for model comparison. 

 

 Full Model (7.3) Reduced Model 

Random Effects Variance-Covariance Variance-Covariance 

Intercept 0.39 0.29 

Wave 2.12 2.25 

Intercept X Wave -0.02
a 

-0.03
a 

   

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 51.38 2.64 19.44 50.15 2.39 20.96 

Wave -7.08 1.98 -3.57 -6.19 1.74 -3.56 

SOC
b
W2 1.02 0.18 5.62 1.13 0.15 7.68 

SES 3.83 0.58 6.66 3.82 0.57 6.677 

Sex(Male) -4.27 0.91 -4.67 -4.28 0.91 -4.70 

Wave * SOC
b
W2 0.13 0.11 1.14    

Wave * SES -1.02 0.36 -2.83 -1.05 0.36 -2.89 

Wave *Sex(Male) 0.55 0.57 0.97 0.59 0.57 1.03 

Wave *PYD
c
baseline 0.12 0.02 5.46 0.13 0.02 5.90 

       

Model Comparison Model Fit Model Fit 

AIC 11263.27 11262.55 

BIC 11338.01 11331.95 

logLik -5617.633 -5618.275 

R
2
-Like Parameter 0.3994 0.3989 

DF
d 

 1 

L.Ratio  1.28  

p-Value  0.257 

   

Result: SOC
b
 at Wave 2 is not significant in PYD growth rate. 
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SOC at Wave 3. A full model (7.4) was built using SOC at Wave 3 as the predictor 

of interest to test the predictive power of SOC in the growth rate of PYD change curve. 

As hypothesized, high level SOC at Wave 3 tends to associate with positive dynamics for 

PYD. The full model was compared to its reduced model in order to test the significance 

of the effect of SOC in slope. The full model is shown by the equations below.  The VIF 

test didn’t detect any multicollinearity problem (Sex: 1.07, SOC at W 3: 1.10, SES: 1.09, 

PYDbaseline: 1.21).  

Level 1: 

𝐸(𝑃𝑌𝐷𝑖𝑗|𝑋𝑖𝑗 = 𝑊𝑖𝑗 ) = 𝛽0𝑖 + 𝛽1𝑖𝑊𝑖𝑗 + 𝜀𝑖𝑗                                                                           (7.4) 

Level 2: 

𝛽0𝑗 = 𝑏00 + 𝑏01𝑆𝑒𝑥𝑗 + 𝑏02𝑆𝐸𝑆𝑗 + 𝑏03𝑆𝑂𝐶𝑊3𝑗 + 𝑏0𝑗 

𝛽1𝑗 = 𝑏10 + 𝑏11𝑆𝑒𝑥𝑗 + 𝑏12𝑆𝐸𝑆𝑗 + 𝑏13𝑃𝑌𝐷𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝑗
+ 𝑏14𝑆𝑂𝐶𝑊3𝑗 + 𝑏1𝑗 

 

Effects of the full and reduced model are reported in Table 28, as well as model 

comparison. As expected SOC has a significantly positive impact on the growth rate of 

PYD (LRT=8.29, p= .004). As in Connection and Caring, the SOC at Wave 3 is 

associated with more favorable dynamic changes of PYD. 

Table 28 

Random and Fixed Effects of Model 7.4 and Model Comparison  

 Full Model (7.4) Reduced Model 

Random Effects Variance-Covariance Variance-Covariance 

Intercept 1.04 0.32 



 

126 
 

Note.  
a.
 Correlation between intercept and slope is negative. 

b. 
Selection, Optimization, and Compensation. 

c.
 PYD is a composite measure of Caring, Character, Competence, Confidence, and 

Connection. 
d.

 Degree of freedom for model comparison. 

 

Summary. PYD composite score on average is not changing much in early 

adolescence, this is not surprising because variation among the five scales of this 

composite may have evened out any outstanding developmental tendency. However, the 

trajectory of PYD varies significantly from individual to individual. According to the test 

results, youth who had high SOC scores at Wave 3 grew at a faster speed. In the 

Wave 0.28 1.05 

Intercept X Wave -0.003 -0.02
a 

   

Fixed Effects Coefficients Std. Error t-Value Coefficients Std. Error t-Value 

(Intercept) 49.88 2.59 19.26 46.92 2.32 20.19 

Wave -7.18 1.87 -3.84 -5.49 1.70 -3.23 

SOC
b
W3 1.22 0.18 6.66 1.51 0.15 10.28 

SES 3.88 0.58 6.75 3.88 0.57 6.85 

Sex(Male) -4.86 0.92 -5.29 -5.02 0.90 -5.55 

Wave * SOC
b
W3 0.33 0.11 2.98    

Wave * SES -0.90 0.35 -2.56 -1.00 0.36 -2.82 

Wave *Sex(Male) 0.26 0.56 0.46 0.54 0.56 0.97 

Wave *PYD
c
baseline 0.09 0.02 4.15 0.11 0.02 5.51 

       

Model Comparison Model Fit Model Fit 

AIC 11213.22 11219.51 

BIC 11287.96 11288.91 

logLik -5592.608 -5596.753 

R
2
-Like Parameter 0.419 0.415 

DF
d 

 1 

L.Ratio  8.29  

p-Value  0.004 

   

Result: SOC
b
 at Wave 3 is significant in PYD growth rate. 
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meantime, high level of SOC of other waves and the overall average SOC didn’t 

associate with favorable development of PYD. Especially at Wave 1, youth with high 

SOC presented slower growth rate of PYD. Figure 19 shows the comparison between 

high and low SOC groups on PYD fitted trajectories, using SOC at Wave 1, 2, and 3 

respectively, as well as the overall SOC level. High SOC group includes youth who had a 

SOC higher than the mean, the rest were in the low group. In Figure 19, we were able to 

see that, like in Connection and Caring, youth with high SOC usually have a higher PYD 

baseline status. This is because of the static correlation between SOC and PYD. The high 

SOC group at Wave 1 has the highest baseline PYD status but a declining trajectory 

whereas PYD is growing observably in the high SOC groups of the other panels. 

Counterintuitively, the low SOC group at Wave 1 is slightly growing in PYD across time. 

This is also supported by our test results for SOC at Wave 1, which suggest that for every 

one unit increase of SOC at Wave 1, growth rate of PYD decreases by 0.22 (LRT(1) 

=6.75, p= .009). The high SOC groups of Wave 2, Wave 3, and average SOC, compared 

to their low SOC counterparts, present a more favorable PYD trajectory across time, in 

terms of baseline status and growth rate; however, the difference of growth rate between 

the two groups is statistically significant only at Wave 3 according to the model 

comparison results, which suggest that for every one unit increase of SOC at Wave 3, 

growth rate of PYD increases by 0.33 (LRT(1) =8.29, p=0.004). Figure 20 has shown the 

comparison between high and low SOC groups on PYD mean curves, where Wave 1 

presents the least advantage of high SOC in PYD growth rate. 
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Figure 19. Fitted Trajectories of PYD Grouped by High and Low Levels of Average 

SOC and SOC at Waves 1 - 3 
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Figure 20. Mean Curves of PYD Grouped by High and Low Levels of Average SOC and 

SOC at Waves 1 – 3 
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CHAPTER VI: DISCUSSION 

 

Both hypotheses have been supported by the test results of this study. The first 

analysis has proved that active level of SOC has significantly related to its adaptive level. 

SOC has a mixed nature in early adolescence, thus the average level of SOC across the 

three waves should not be expected to have any effect on the change curve of PYD. 

Similarly, the high level SOC at Wave 2 is likely a compound thus SOC at this time point 

may also not present any significant effects. High level SOC at Wave 1 is associated with 

non-adaptive self-regulation within the three waves, it is likely to predict the growth rate 

of PYD in a negative way. In contrast, high SOC at Wave 3 is an indicator of adaptive 

self-regulation through the three waves. Therefore it is hypothesized to associate with the 

growth rate of PYD in a positive way. The second hypothesis was supported by the 

second analysis which has provided information about PYD (as five Cs and as a 

composite) change curves across the three waves, as well as how SOC at different time 

points affects the growth rates of PYD differently in early adolescence. The 

developmental trajectories have presented variation among the PYD measures in terms of 

growth rate and individual difference. On average, Caring, Competence, Character, and 

Confidence were growing slightly during the three years whereas Connection was 

dropping at a faster rate. Overall, the PYD composite was fairly flat in early adolescence. 

Figure 21 has shown the variation among the five Cs and PYD composite in 

developmental trajectory across the three waves. Other than the shape of change curve, 

the five Cs are also different in the extent to which the growth rate varies among 

individuals in early adolescence. Specifically, Connection, Caring, and PYD composite 
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presented significant individual difference in growth rate while Competence, Character, 

and Confidence didn’t show adequate variation among individuals in our sample. 

Therefore, it is clear that the individual difference in PYD growth rate is mainly from 

Connection and Caring, wherein Connection is the more important source because 

Connection, as defined as the adaptive developmental regulations between the youth and 

their environment, is the prerequisite of PYD. 

Figure 21. Diverse Developmental Trajectories of the Five Cs and PYD Composite 

 

The effects of SOC at different time points on the growth rates of Connection, 

Caring, and PYD composite have been tested, and the test results have shown that the 

average SOC level has no predictive power in PYD growth rate from 5
th

 to 7
th

 grade, 
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however, the youth who had high level SOC at 5
th

 grade had the less favorable PYD 

growth rates and the youth who had high level SOC at 7
th

 grade presented more positive 

PYD trajectories. The models were tested while the baseline PYD levels have been 

controlled for and given the relatively “low” values of PYD in the high SOC group 

(around 70-80 out of 100) and small discrepancy (about 5) of baseline PYD between the 

high and low SOC groups, a ceiling effect not likely occurred in our tests. This research 

finding has suggested that how high SOC starts off doesn’t matter but the final level of 

SOC at the end point is more important in adolescence. As shown in this study, high SOC 

at 5
th

 grade was associated with a detrimental effect on the development of Connection 

and the PYD composite, and had no effect on Caring’s growth rate. As discussed 

regarding the first analysis, SOC at Wave 1 has a mixed nature with maladaptive self-

regulation as the dominant component. Youth with high SOC at Wave 1 tend to be those 

who performed high maladaptive SOC through the three waves. Therefore, it is more 

than likely that youth with high SOC at Wave 1 damaged their connection with 

environment even worse than the others and presented declines in PYD. In contrast, SOC 

at Wave 3 has a mixed nature with adaptive self-regulation as the dominant component. 

Youth with high SOC at Wave 3 tend to be those who performed high adaptive SOC 

through the three waves. Therefore, the test results showed that high SOC at Wave 3 

associated with positive growth rate in Connection, Caring, and PYD composite. SOC at 

Wave 2 is a mixture with a rather balanced maladaptive-adaptive composition, the high 

level SOC at Wave 2 indexes active SOC through the three waves with no definite 

valence in the behavior. Therefore, SOC at Wave 2 has no relation with the PYD growth 
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rates at all. As a compound, SOC in early adolescence overall hardly has a clearly 

defined function in PYD, thus the average SOC through the three waves has no effect on 

any of the PYD growth rates. 

The different effects of SOC at different time points do not directly point to the 

conclusion that SOC at 7
th

 grade is more adaptive than 5
th

 grade, because the PYD 

change curves were framed by the on-going influence of SOC from Wave 1 to Wave 3; 

SOC level at one time point was not adequate to predict developmental trajectories across 

time. But in this study, SOC at 5
th

 grade and 7
th

 grade were used as a proxy to index 

consistently non-adaptive self-regulation and consistently adaptive self-regulation 

through the three waves given hypothesis one was proved true. Therefore, the test results 

of hypothesis two provide evidence for the contradictory functions of SOC due to its 

variable nature in early adolescence after the mixed and variable nature of SOC in early 

adolescence was proved in the first analysis.  The contradictory functions that SOC have 

when it changes between adaptive and maladaptive self-regulations have been revealed in 

the dynamic changes of PYD developmental trajectories. The different effects SOC had 

on the PYD growth rates have also validated the mixed nature and changing composition 

of SOC from Wave 1 to Wave 3. Therefore, the variable nature and contradictory 

functions of SOC in early adolescence have been supported by our test results for 

hypotheses one and two. 

The previous PYD studies have adopted the Selection, Optimization, and 

Compensation model (Freund & Baltes, 2002) to measure Intentional Self-Regulation, 

and this measure was validated by its static correlation with PYD. In short, this study has 
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provided evidence to support the idea that the SOC behavior has a mixed and changeable 

nature in early adolescence by revealing the contradictory functions of SOC in the 

dynamic changes of PYD as the nature of SOC shifts.  Specifically, high level SOC is 

associated with favorable PYD changes when SOC is adaptive, otherwise, high SOC may 

even incur detrimental outcomes. Therefore, SOC behavior may not be a good measure 

of Intentional Self-Regulation in early adolescence. The present study has also provided 

information about the SOC development in early adolescence: SOC grows only when 

SOC is adaptive, SOC undergoes a pronounced decline when SOC is maladaptive; and 

SOC overall presents a tendency to become more adaptive population-wise. To sum it up, 

the adaptive level (a prosocial index) of SOC has significant influence on the direction of 

effect that SOC has on PYD as well as on how SOC grows in early adolescence. 

The results of this study have pointed to the conclusion that “the nature (valence) of 

SOC behavior matters in early adolescence”. The results have supported the discussion 

that intentional self-regulation is an action that should be defined by two dimensions: 

behavior and meaning (nature). With the same behavior, a different nature of a self-

regulation may refer to a different action (e.g., SOC behavior refers to adaptive self-

regulation or maladaptive self-regulation). While the SOC behavior was applied in 

different actions, it took on multiple meanings. Without defining the nature of a type of 

self-regulation behavior, such behavior could be inadequate to measure a particular action 

when the nature and behavioral aspects of the action don’t synchronize in development. 

Based on the investigation of youths’ executive functions (Bodrova, Leong, & Akhutina, 

2011) and socio-cognitive development in early adolescence, regulatory behavior tends to 
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precede the emergence of an adaptive motivation for self-regulation. Therefore, the 

majority of youth are susceptible to non-adaptive or maladaptive self-regulation in early 

adolescence. More importantly, repetitive practice of maladaptive self-regulation could 

expose the youth to the risk of dropping regulatory behaviors all together due to low self-

efficacy for executive functions (Zimmerman, 1995) in a long run. The findings were 

supportive of this conjecture: the majority of the sample performed non-adaptive self-

regulation and presented a marked decline in SOC through the three waves. A similar 

pattern was found in some of the previous studies (e.g., Bowers et al., 2011), where the 

majority of youth presented a decline in SOC through adolescence. Bowers and his 

colleagues (2011) found that most of the youth were in the Steady Decline trajectory 

group, and there were a wide variety of SOC developmental trajectories across 

adolescence.  They concluded that there was unknown origin of the complexity in SOC 

trajectories spanning from Grades 5 to 11, beyond the contextual variables (familial and 

parenting characteristics) they have addressed. Part of the uncertainty in SOC 

development could have been explained by the SOC’s undefined nature, but the adaptive 

level of SOC in adolescence was overlooked and the nature of SOC was never discussed 

and examined in extant PYD research. There are a good number of studies that 

investigated the changes of SOC structure at different development stages of adolescence 

(e.g., Gestsdottir et al., 2009; Gestsdottir et al., 2010; Gestsdottir & Lerner, 2007; 

Gestsdottir & Lerner, 2008), in order to learn about the development of intentional self-

regulation. The physical changes in regulatory behavior is only a partial explanation of 

how intentional self-regulation was formed in adolescence; the development of an 
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adaptive motivation should receive equal attention at the same time. It is the absence of 

an adaptive motivation that could “twist” the trajectory of positive youth development in 

early adolescence. 

The purpose of operationalizing the intentional self-regulation with a testable model 

is not only to facilitate development and implementation of research but also to improve 

educational practices. The significance of validating the positive effect of intentional self-

regulation on youth development is to promote positive youth development by teaching 

intentional self-regulation in practice. This study is aimed to call attention to an important 

aspect of intentional self-regulation, the adaptive valence, which may have been 

neglected in previous studies, and to point out that a more accurate model is needed for 

intentional self-regulation, which will help the future research on the functions and 

development of intentional self-regulation to produce more consistent findings and 

provide better guidance for PYD promotion practice. 

Implications for Future Research 

Developmental science has recognized the theoretical importance of establishing 

and maintaining adaptive developmental regulations for individual thriving across the 

first two decades of life, as well as for understanding the contribution of individuals to 

the adaptive developmental regulations. Posner and Rothbart (2000) have stated that 

“understanding self-regulation is the single most crucial goal for advancing an 

understanding of development” (p. 427). Not surprisingly, in the last decade, the 

theoretical focus on self-regulation has engendered burgeoning research about the ways 
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in which the developing physiological, psychological, and behavioral attributes of the 

children and adolescents coalesce to provide the means for them to actively contribute to 

mutually beneficial individual context relations. The attributes through which the 

individual contributes to these developmental regulations were termed self-regulation 

(Lerner et al., 2011). Through self-regulation, individuals make decisions about how to 

act in ways that meet personal needs and environmental demands (Brandtstädter, 2006; 

Lewontin, 2000), in other words, to be adaptive (Lerner et al., 2011).  

As mentioned in the literature review, self-regulation was defined to be perfect 

adaptation within 4-H Study, and encompass two processes: organismic self-regulation 

and intentional self-regulation. Organismic self-regulation achieves adaptation 

effortlessly whereas the adaptation of intentional self-regulation is a result of a conscious 

learning process because of the “imperfection” of intended regulatory behaviors. 

Intended endeavors more often than not incur unintended consequences (Brandtstädter, 

2006); goal-oriented regulatory behaviors may end up in maladaptive or detrimental 

interactions even if they start off with an intention for achieving interpersonal harmony. 

Therefore, random intentional regulatory behavior is not necessarily the intentional self-

regulation that has been discussed the most in the 4-H Study, and intentional self-

regulation is the perfectly adaptive regulatory behaviors which evolved from the 

“imperfect” intentional regulatory behaviors and it should be acquired through effective 

learning and practice. The imperfection of intentional regulatory behaviors has been 

ignored in the 4-H Study because intentional self-regulation was studied as a likeness of 

organismic self-regulation and thus it was believed to be perfectly adaptive by itself. 
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The present research has provided some information about the imperfection of 

regulatory behaviors in early adolescence in order lay a foundation for future research to 

(1) create a more precise and age-specific measure for intentional self-regulation, (2) look 

into the true mechanism beyond the physical events of intentional self-regulation that 

directs the application of regulatory strategies towards factually harmonizing individual-

context interactions, and (3) identify the developmental processes of all dimensions of 

intentional self-regulation, such as social, behavioral, cognitive, and emotional 

(McClelland, Geldhof, Camerson, & Wanless, 2015), and how these dimensions come 

into accord to serve the adaptive developmental regulations. Such research may help to 

address part of the unexplainable complexity of intentional self-regulation that was 

revealed in the previous studies, and the results may lead to significant breakthrough in 

conquering some of the “enormous” challenges to manifesting adaptive developmental 

regulations during childhood and adolescence (Lerner et al., 2011). 

According to the test results of the present study, it seems that SOC is not quite an 

adequate measure of intentional self-regulation which pertains to perfect adaptation for 

young adolescents. A measure that addresses both the regulatory and adaptive aspects of 

intentional self-regulation might be necessary for future research on youths’ self-

regulation and youth development. For instance, the “valence” of SOC behavior should 

be added in the new measure to index whether the SOC behavior is applied in adaptive 

self-regulation or not. The SOC behavior is comparable to intentional self-regulation only 

when it is constricted by an adaptive valence. Other than adding a new dimension to the 

measure of SOC, another option could be an entirely new model that is measuring the 
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adaptive self-regulation directly. This will require a thorough investigation to identify the 

defining features of adaptive self-regulation. For example, “selection with consideration 

for collective interest” might be a feature closer to adaptive self-regulation than 

“selection”. 

The new measure of intentional self-regulation might be applicable to other age 

groups besides young adolescents, but it should be age-specific. Given the research 

finding that the adaptive level of SOC behavior is increasing across time at the population 

level, it is possible that SOC behavior becomes a good index of intentional self-regulation 

as in the population of adults when youth reach a certain developmental stage. Points of 

such a threshold may trigger future research interest, and provide guidance for tailoring 

the new measure to different ages. In addition, the new measure should be age-specific 

also because the “valence” of regulatory behavior has a semantic content that is only 

meaningful in a certain contexts and developmental stages. For instance, “community 

service” and “youth program” have more of a meaning in adolescence than in childhood. 

The adaptive valence could be added to other regulatory behaviors besides SOC to 

create a new measure of intentional self-regulation. The present study has elucidated the 

importance of the adaptive valence in defining intentional self-regulation, and how this 

valence made a difference in the nature of SOC. This can be extrapolated to other 

intentional regulatory behaviors: when they are combined with an adaptive valence those 

behaviors may become intentional self-regulation in a different form. There are a wide 

variety of intentional regulatory behaviors studied in development research, for instance, 

a theoretical frame of self-regulation (flexible attention, working memory, and inhibitory 
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control) was used by McClelland and Cameron (2011) to explain early school success, 

and Geldhof and Little (2011) discussed self-regulation within the context of an action-

control model to explicate a core aspect of human functioning that influences positive 

development across the life span. 

The importance of an adaptive valence in intentional self-regulation has implied that 

future research cannot ignore the “how” questions by limiting the attention to “what” 

questions when studying intentional self-regulation. For instance, instead of answering 

“what is intentional self-regulation”, it may be more meaningful to find out “how 

intentional self-regulation works”. The underlying mechanism that elevates random 

regulatory behaviors to adaptive self-regulation may hold greater value in understanding 

how individuals contribute to the adaptive developmental regulations. Specifically, 

research addressing the best use of existing regulatory skills to achieve positive 

developmental outcomes is not less important than research that focuses on what 

regulatory skills work the best. 

A prosocial and adaptive motivation could give an adaptive valence to some goal-

directed behaviors. How such a motivation directs and organizes regulatory behaviors 

would be an intriguing research topic. When youth are able to form an adaptive 

motivation cognitively, they may or may not manage to manifest the adaptive motivation 

in their behaviors. To what extent the adaptive motivation affects behaviors may relate to 

contextual characteristics, self-efficacy, self-awareness, belief systems, or other factors. 

The motivation or cognitive orienting framework has never been discussed in action 
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oriented research, however, it may provide an explanation to the adaptive valence of 

intentional self-regulation. 

From a different perspective, diversity and resourcefulness of regulatory strategies 

that youth have mastered may encourage an adaptive motivation to come to the 

foreground. The effect of flexible behavior on adaptive thinking can be an interesting 

research focus as well. The adaptive valence and regulatory behavior of intentional self-

regulation are likely co-dependent in a way. Research addressing this question will help 

to clarify the intertwined physical and mental processes involved in intentional self-

regulation and understand interactions among these processes in depth. 

The interaction that may exist between adaptive valence and regulatory behavior 

would shed light on why regulatory behaviors and adaptive valence eventually grow into 

an integral whole. Adding a dimension of adaptive valence has complicated the research 

on the development of intentional self-regulation, because the development of intentional 

self-regulation is not only about acquiring a new pattern of behavior but also involves 

cognitive and emotional sophistication and maturity. Based on the findings of the present 

research, the adaptive valence has actually spurred the regulatory behavior to grow across 

time. Therefore the research on development of intentional self-regulation should include 

at least (a) the development of an adaptive mentality, (b) the development of regulatory 

behaviors, and (c) how the two trajectories diverge at the start but gradually converge at 

the end. The two aspects of intentional self-regulation should present both separate and 

joint developments and eventually integrate into one action. 
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The development of an adaptive mentality is not as explicit as the development of 

regulatory behavior, and it is fairly new in the field of youth development. It involves not 

only socio-cognitive development and socio-moral reasoning but also the recognition of 

the adaptation aimed at collective benefit being the only way to be successful in self-

regulation. It requires enormous knowledge and experience to turn an ego-centric 

thinking system into a collaborative-oriented identity structure, but educational 

intervention could possibly facilitate the transformation in a remarkable way. The 

development of an adaptive mentality could be one of the most challenging but important 

factors that help to manifest adaptive developmental regulations during childhood and 

adolescence, thus it should be given the scholarly attention commensurate with its value 

in future research.  

The development of regulatory behavior has been widely studied in regard to the 

influences of contextual factors (e.g., parenting, peer relationship) and individual 

characteristics (e.g., self-efficacy, confidence). However, an increase or decline of 

regulatory behavior has never been viewed as a function of its adaptive level. The present 

study proposes that regulatory behavior tends to have a mixed nature in early adolescence 

and the different natures entail different developmental trajectories of such behavior. This 

finding could possibly be replicated in other age groups or populations, and hopefully this 

conclusion will provide a new perspective to the development of regulatory behavior in 

future research. 

Implications for Educational Practices 
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Based in a developmental systems model, Lerner and his colleagues (2011) 

suggested that during childhood and adolescence, individuals need to accomplish several 

adaptive tasks involving self and context to thrive. First, individuals must build 

knowledge about the requirements for personal adjustment given their particular 

characteristics; they must also learn the demands for adaptation present in their specific 

ecological niche. Second, the foundation needs to be established and enhanced of the 

cognitive and behavioral skill sets needed for survival and, even more, for thriving. 

Thriving involves taking actions that optimize one’s chances for a life marked by health 

and positive exchanges with one’s environment. These adaptive tasks are especially 

complicated during childhood and adolescence, for they involve changing neurological, 

cognitive, emotional, somatic, and behavioral characteristics (Bronfenbrenner, 1979, 

2005). The fundamental adaptive challenge in the first two decades of life is how children 

and adolescents select the best means to achieve healthy and successful development 

(Geldhof, Little, & Colombo, 2010; Gestsdottir & Lerner, 2008). 

To address the fundamental adaptive challenge, self-regulation has received 

enormous attention from scholars within developmental science in the last few decades. 

Self-regulation has been found consistently related to positive developmental outcomes in 

different age groups, such as positive youth development and young people’s 

contributions to their families and communities, greater social and emotional 

competences, higher levels of school readiness, academic success, and vocational success 

(Duckworth, Tsukayama, & May, 2010; Heckman & Kautz, 2012; Lindquivist & 

Vestman 2011). After intentional self-regulation was operationalized by the SOC model 
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in the 4-H Study, projects were initiated to promote intentional self-regulation among 

youth by teaching SOC strategies as a tool.  For example, applying the findings from the 

4-H study, researchers conducted Project GPS whereby they developed measurement 

rubrics based on the SOC model of intentional self-regulation to be used in high-quality 

mentoring programs. The project title, “GPS”, is a metaphor for a navigational system 

used to provide directions, such that Goal selection, Pursuit of strategies, and Shifting 

gears to overcome obstacles are represented by the components of the acronym GPS, 

respectively (Bowers et al., 2013). These skills coincide with Selection, Optimization, 

and Compensation strategies in the SOC model. The core components of Project GPS are 

based on a translation of SOC theory and research into appropriate, useful tools for youth 

development programs (Napolitano, Bowers, Gestsdottir, & Chase, 2011).  

Although the SOC measure has been used for intentional self-regulation with 

adolescents within the 4-H Study and recommended for use in future research, the SOC 

measure, as Weiner and colleagues (2015) suggested, may be premature to be used in 

development, implementation, or evaluation of youth development programs. From the 

same standpoint, the present research has provided evidence about the variable nature of 

young adolescents’ SOC, which is challenging the belief in cohesive quality of self-

regulation, as well as to the contradictory functions of SOC in adolescence which has 

never been discussed in previous studies. Therefore, the findings of the present research 

would not only support the SOC model being a premature guidance for youth programs 

but also provide new perspectives to educational practices aimed at promoting intentional 

self-regulation skills in adolescence.  



 

145 
 

First, intentional self-regulation skills include not only “what” but also “how”. 

Specifically, when youth program mentors teach selection, optimization, and 

compensation as coping strategies to the students, they should also give instructions on 

how to use these strategies in different circumstances to achieve the most beneficial 

consequences.  For example, when you have limited time to prepare for an exam and 

your classmates come to you for help with their questions regarding an exam, if you have 

only learned Selection (i.e., “I always focus on the one most important goal at a given 

time.”) as a strategy to manage your time, you may simply reject them given the tight 

timeframe. But there are alternatives of “Selection” that may enable you to benefit from 

community-oriented collaboration, such as you can form a study group with these 

classmates in which each member of the group could answer the questions of anyone 

else, or each member reviews one chapter and shares with the group. In this case, 

everyone, including you, will be helped significantly through the group exchange. This 

group of people may continue to help you with future exams. This is an example of how 

to direct the application of Selection in order to build the individualcontext 

sustainable beneficial interactions by using regulatory strategies in a more adaptive way. 

How to adapt selection, optimization, and compensation behaviors to build a co-

developing harmonious ecological system cannot be answered by the SOC model.  

Therefore, it is a parallel line of development to which educators should pay attention. 

As discussed in the literature review, before the 4-H Study, self-regulation was 

defined mostly as a neutral term, but self-regulation is more of a positive term within the 

4-H Study. While being regarded as “flexible reaction” in other studies, self-regulation 
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has been suggested as a “systemic adaptation” in the 4-H Study. The two processes of 4-

H self-regulation, organismic self-regulation and intentional self-regulation, are both 

linked directly to harmonizing the developmental regulations and achieving adaptive 

developmental regulations. However, the SOC model 4-H Study adopted for intentional 

self-regulation is still rooted in the neutral term of self-regulation.  It refers to 

“flexibility” and “reactivity” but not so much “adaptivity”. The nuance between the 

neutral and positive definitions of self-regulation has been ignored in extant literature, 

thus the adaptive concern in SOC behaviors slipped away in PYD theory and practice. 

Regulatory behaviors or strategies, in general, are neutral in nature, and function as a 

two-edged sword: which “edge” to choose is the turning point in its application. As noted 

by some researchers (e.g., Geldhof et al, 2015; Callina et al, 2015), in order to promote 

positive developmental outcomes, youth must be given skills (such as SOC), as well as 

directions, e.g., by providing them with a hopeful future and exposing them to positive 

role models. Likewise, Weiner and colleagues (2015) suggested that simply improving 

self-regulation skills is only part of a successful intervention, such as improving the 

delinquent youths’ self-regulation skills without altering the motivations that underlie 

their problematic behaviors might inadvertently cause them more harm than good. Youth 

who are given the self-regulation skills needed must also learn what they should do to 

place themselves on positive developmental trajectories. In short, teaching application of 

SOC or other regulatory strategies in youth programs should be coupled with instruction 

on how to direct the application to meaningful and productive ends.  
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 Secondly, preventive education is possible for young self-regulation practitioners 

who are susceptible to maladaptive self-regulation. Based on our research findings, 

young adolescents are prone to attempt ego-driven self-regulation and incur undesired 

consequences in their connection with their environment. Guidance and mentoring for an 

adaptive and prosocial thinking habit might be necessary to initiate early in adolescence, 

in order to prevent the young adolescents from losing their interest and confidence in 

performing intentional self-regulation due to repetitive failures and defeating experiences. 

Lastly, intervention treatment might be appropriate for some of the low self-

regulation individuals. Children or adolescents who struggle with actively building social 

connections and beneficial exchanges or with actively influencing their environment in a 

positive way more than likely haven’t experienced and thus recognized the benefits from 

forming a healthy relationship with others or their communities. Mentored practice of 

adaptive self-regulation that entails instant impacts could help to ignite the dynamics for 

voluntary self-regulation trials. Individuals who have sufficient rewarding experience of 

intentional self-regulation tend to build the momentum for an escalation in the overall 

activity of self-regulation, and then actively managing self and environment will become 

their “new normal”. Intentional self-regulation skills can be enhanced at any stage of the 

life span (Weiner et al, 2015) although earlier interventions produce larger impacts 

(Heckman & Kautz, 2012). The intervention using rewarding experience of adaptive self-

regulation may produce a positive return in different age groups. 

Limitations 
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The present study has provided findings that challenge the shared understanding of 

nature and function of SOC in early adolescence among PYD researchers.  These 

findings need cross-validation within independent samples. The sample used in this study 

is a small subset of the 4-H study participants. Youth in our sample are the participants 

who were in Grade 5 at Wave 1 and had data for the first three waves. These youth 

covered four regions of America, presented slight advantage in family income and 

marked advantage in five Cs (See Table 1). Therefore, the findings of our research may 

be generalized to American young adolescents who are from middle class or above 

families and present an above-average level of PYD. It is still uncertain if these findings 

can be replicated in other samples of young adolescents with different characteristics, 

which has limited the generalizability of the research conclusions.  

In this study, the experience of adaptive self-regulation is a gross estimate based on 

the difference scores of Connection between Year 1 and Year 3. This is a conservative 

estimate of whether or not the youth applied their SOC behavior in adaptive self-

regulation because the individual-context connection was prone to decline during the 

transition from Grade 5 to Grade 7. This estimate has made rejecting the null hypothesis 

even harder, but will consolidate the significance of a true effect. Besides, the 

characteristics of youth informed by descriptive statistics who didn’t experience adaptive 

self-regulation may be less accurate than desired.  

In every longitudinal model used in this study, the predictors in slope are not all 

included in intercept. For example, the baseline PYD is a predictor in the slope of PYD 

longitudinal model but not in the intercept because the intercept is the baseline PYD. The 
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intercept without using baseline status as a predictor is a more reasonable model, but this 

may result in less accurate estimates of residuals. 

A good number of significance tests were conducted in this study. Nevertheless, the 

alpha level was not adjusted, which some argue results in an increase in type I error. 

However, the author argues that the present study generates more accurate results without 

the adjustment, because (1) adjusted alpha is mostly applicable for data-driven 

exploration but not for statistical testing guided by solid theories and hypotheses; and (2) 

using an adjusted alpha in this study will dramatically decrease statistical power and 

increase type II error. Supporting this perspective is O
’
Keefe (2003), who suggested that 

adjusting the alpha level because of the number of tests conducted in a given study has no 

principled basis, and “the practice of requiring or employing such adjustments should be 

abandoned” (p.432).  

Conclusions 

The present research provides support for variable nature and contradictory functions 

of SOC behavior, as well as for variable trajectory of SOC conditional on the adaptive 

valence of SOC in early adolescence from Grade 5 to Grade 7. The findings provide 

evidence for importance of the adaptive valence of self-regulation that has been 

overlooked in the previous studies; this adaptive valence not only directs the application 

of regulatory behaviors and thus determines development outcomes but also influences 

how the active level of regulatory behaviors changes through early adolescence. 
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Therefore, without an adaptive valence, the SOC model may not be a good measure of 

intentional self-regulation for young adolescents in PYD research. 
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Appendix 

Questionnaire Items of Character, Competence, Caring, Connection, and Confidence 

 

Each item is identified with a particular C.  The abbreviations are shown below. 
 

C Subscale (#items) Abbreviation 

Character  Ch 
 Social Conscience (6) scc 
 Values Diversity (4) val 
 Conduct Behavior (6) cb 
 Personal Values (5) pv 

 

Competence 
  

Cm 
 Academic Competence (6) ac 
 Social Competence (6) sc 
 Physical Competence (6) pc 
 Grades (1) gr 

 

Caring 
 

5 items 
 

Cr 

 

Connection 
  

Cn 
 Connected to family (6) fam 
 Connected to neighborhood 

(5) 
 

neig 
 Connected to school (7) schl 
 Connected to peer (4) pr 

 

Confidence 
  

Cf 
 Self Worth (6) sw 
 Positive Identification (6) posid 
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