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Abstract 

The understanding of positive development across adolescence rests on having a valid 

and equivalent measure of this construct across the breadth of this period of life. Does the 

Positive Youth Development (PYD) construct based on the Five Cs model have satisfactory 

psychometric properties for such longitudinal measurement invariance? Using longitudinal data 

derived from the 4-H Study of PYD, we assessed 920 youth (61.6% female) from a racially and 

ethically diverse sample (67.3% European American) who participated in three waves (Grades 8 

to 10) of data collection. Building on prior findings that the Five Cs (i.e., Competence, 

Confidence, Connection, Character, and Caring) model of PYD was a robust measure that could 

be assessed comparably during early adolescence, we tested a hierarchy of second-order 

confirmatory factor analysis models to assess the extent to which PYD can be measured 

equivalently across middle adolescence. Evidence was found for strict measurement invariance 

across three measurement occasions, including equivalence of first-order and second-order factor 

loadings, equality of intercepts of observed variables, and equality of item uniqueness and 

disturbances of the first-order factors. These results suggest that PYD can be measured in the 

same way across measurement occasions, a prerequisite for the study of development. 

Implications for research and application of being able to measure PYD equivalently across 

adolescence are discussed.   

 

Keywords: Positive Youth Development (PYD), confirmatory factor analysis (CFA), 

longitudinal measurement invariance, adolescence.  
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Since its launching over a century ago, the scientific study of adolescence has largely 

been framed by a “deficit perspective” in which the second decade of life was considered a 

period of “storm and stress” (Hall, 1904), developmental disturbance (Freud, 1969), or crisis 

(Erikson, 1968). Adolescents, within this view, were problems to be managed (Roth & Brooks-

Gunn, 2003), and if there was to be positive development during this period of life it involved 

absences of or decreases in problems. The pervasive influence of the “deficit perspective” on 

research aims, policy, and practice is reflected in the prevalence of measures of risk and 

problematic behaviors that are most often collected by researchers and by program and service 

organizations. It appears that it is much easier to determine what youth should avoid (violence, 

drugs) or not be marked by (mental health problems) than to agree on the characteristics and 

experiences that are either indicators of thriving or that could enhance adolescents’ lives (Moore, 

Lippman, & Brown, 2004).    

Partly in response to this focus on the problems and deficits among young people, a new 

approach to adolescent development has emerged over the past 20 years – the positive youth 

development (PYD) perspective. The PYD perspective moves beyond the negative, deficit view 

of youth that dominated developmental science, psychology, education, sociology, public health, 

and other fields through the twentieth century and towards a view of the strengths of youth and 

the positive qualities and outcomes we wish youth to develop. 

PYD has been conceptualized in a number of ways, and several theoretical frameworks 

have been posited over the past few decades (for a review, see J. Lerner, Phelps, Forman, & 

Bowers, 2009). As these models become more popular with individuals working to enhance the 

positive growth of young people in homes, schools, and youth-serving organizations, it is 

important that these models are empirically valid, can be widely applied, and include constructs 
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that are specific and measurable. However, these models are only just beginning to be tested.  

Recent work has attempted to evaluate youth development frameworks (Heck & Subramaniam, 

2009) and indicators of PYD (Dukakis, London, McLaughlin, & Williamson, 2009), but further 

investigation of suitable models is needed. 

A recent review of PYD frameworks has indicated that the Five Cs Model of PYD is the 

most empirically supported framework to date (Heck & Subramaniam, 2009). Empirical 

evidence indicates that this construct has good psychometric properties. For instance, each of the 

Five Cs has good internal consistency (Lerner et al., 2005). Phelps et al. (2009) provided 

additional validity using data from early adolescence. However, it is important to determine 

whether the model is valid for a larger age range of adolescents. Therefore, to assess the structure 

and development of the Five Cs model of PYD in middle adolescence, the present research 

extended past findings from the 4-H Study of PYD (Lerner et al., 2005; Phelps et al., 2009) by 

using its longitudinal data from the middle years of adolescence (Grades 8-10, approximately 13-

17 years old). By illuminating the developmental course of PYD across middle adolescence, we 

hoped to reinforce empirical support for a strength-based approach to youth, and to address the 

lack of valid and robust indicators of positive development in several domains of youth 

functioning. Achieving these ends would have both scientific and practical impact. 

The Five Cs Model of PYD 

The Five Cs model of PYD emphasizes the strengths of adolescents and, as a 

consequence, enables youth to be seen as resources to be developed (Roth & Brooks-Gunn, 

2003). This model is framed by developmental systems theories and, more specifically, by the 

focus on the plasticity of development within such theories (Lerner, 2004). The model posits that 

positive development occurs if the strengths of youth (represented, for instance, by the enormous 
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potential for systematic growth, i.e., for plasticity, within the adolescent period) are aligned 

systematically with positive, growth promoting resources in the ecology of youth (resources that 

were termed “developmental assets;” Benson, Scales, Hamilton, & Sesma, 2006). The positive 

development that results from this alignment can be operationalized by “Five Cs” – Competence, 

Confidence, Connection, Character, and Caring. These Five Cs are based on both the experiences 

of practitioners and on reviews of the adolescent development literature (Eccles & Gootman, 

2002; Lerner, 2004; Roth & Brooks-Gunn, 2003) and are linked to the positive outcomes of 

youth development programs (e.g.,  Roth and Brooks-Gunn, 2003). These domains are 

interactive and young people require healthy development in all of them (Dukakis et al., 2009). 

In addition, the Cs are prominent terms used by practitioners, adolescents involved in youth 

development programs, and the parents of these adolescents in describing the characteristics of a 

“thriving youth” (King et al., 2005). In turn, when an adolescent manifests these Five Cs over 

time, he or she is more likely to be on a life trajectory marked by mutually beneficial person 

 context relations that contribute to self, family, community, and civil society (i.e., 

Contribution – the sixth C; Lerner, 2004) and less likely to be on a trajectory of risk and problem 

behavior such as substance abuse, delinquency, and depression (e.g., Pittman et al., 2001; but see 

Phelps et al., 2007). Table 1 presents the definitions of the Cs as found in Lerner et al. (2005).   

-------------------------------------- 

Insert Table 1 about here 

-------------------------------------- 

Prior Measurement of the Five Cs Model of PYD 

 The 4-H Study of Positive Youth Development (Lerner et al., 2005), a longitudinal study 

spanning from Grade 5 to, at this writing, Grade 12, has provided the primary empirical support 
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for the Five Cs Model. Using data from the first wave (Grade 5) of the study, Lerner et al. (2005) 

proposed and tested a higher-order measure of PYD, which consisted of five first-order latent 

constructs, each representing one of the Cs. In a subsequent study, structural equation models 

were constructed to test the validity of the Five Cs model (Jeličić et al., 2007). Results suggested 

that the Five Cs can be cast in terms of latent constructs which in turn, load on a second-order 

PYD latent construct. This second-order PYD construct has been found to be related to latent 

constructs for contribution, depression, and risk/problem behaviors (Jeličić, Bobek, Phelps, 

Lerner, & Lerner, 2007).  More recently, Phelps et al. (2009) extended Lerner et al.’s (2005) 

Grade 5 findings by assessing the structure and development of PYD from Grade 5 to Grade 7 of 

the 4-H Study. The authors wanted to determine if there was evidence of a latent construct of 

PYD that generalized across the early years of adolescent development and whether it could be 

operationalized by lower-order latent constructs representing the Five Cs. Results indicated that 

the Five Cs Model of PYD continued to be a robust construct that can be defined comparably in 

Grades 6 and 7 as it was in Grade 5. 

 As the 4-H Study of PYD continues, data have been collected from youth in Grades 8 to 

10. Therefore, it is possible to determine whether a structurally stable PYD construct can be 

found as young people move from the period of early adolescence to middle adolescence. As 

adolescents change biologically, cognitively, and socially, so too may the nature of PYD. That is, 

measures of PYD may need to be updated to preserve their meanings as youth get older. Critical 

developmental changes occur over the middle adolescent years as the developmental tasks to be 

accomplished change; these tasks include the growth of the prefrontal cortex, the formulation of 

an adaptive identity, and the burgeoning needs for autonomy and intimacy (e.g., Susman & 

Dorn, 2009). At the same time, adolescents in the U.S. experience substantial contextual changes 
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over Grades 8 to 10, each providing new opportunities and risks. For example, youth proceed 

through the transition from middle school or junior high to high school, participate in more 

activities outside the home, and experience increased involvement with their peer group.    

In addition, for youth living in the contemporary United States, the process of social 

redefinition begins in middle adolescence (Arnett, 1997); during this period, society recognizes 

that a young person’s status has changed as he or she is now allowed to drive, work, or leave 

school, for example. As youth begin to experience increased power and freedom, they are also 

expected to be more adept at self-management, to be more personally responsible, and to 

participate more in society. As individuals and contexts change, the domains of self-concept that 

are most strongly related to overall self-worth and measures of achievement also undergo 

changes during adolescence (e.g., Harter, 1999; Shapka & Keating, 2005). Domains of self-

perceived competence become more differentiated across ontogeny as cognitive competence 

eventually separates into scholastic competence, intellectual ability, and creativity. In a similar 

manner, social competence transforms into job competence, close friendships and romantic 

relationships over the adolescent period (Harter, 1999). Of particular note is that while 

perceptions of appearance are most closely tied to general self-worth in high-school students 

(Shapka & Keating, 2005), this indicator is rarely included in conceptions of confidence in PYD 

research. In short, the dynamic nature of adolescent development increases the necessity of 

validating acceptable measures of PYD during the middle adolescent years. 

Testing Measurement Invariance of Second-Order Factor Models 

 Second-order factor models have been used in psychology over a diversity of areas such 

as the Big Five personality structure (DeYoung, Peterson, & Higgins, 2002), the Five Cs model 

of PYD (Lerner et al., 2005), and psychological well-being (Hills & Argyle, 2002). The Five Cs 
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second-order model represents the hypothesis that these five distinct, but related constructs can 

be accounted for by one common underlying higher order construct (i.e., PYD). This 

conceptualization allows for a more parsimonious and interpretable model of positive youth 

development (Chen, Sousa, & West, 2005). In order to determine whether PYD is a structurally 

stable construct across the middle adolescent period (Grades 8-10), it is  appropriate to test 

whether the Five Cs second-order factor model exhibits measurement invariance over this three 

year span. In a seminal review, Vandenberg and Lance (2000) described a comprehensive 

paradigm for evaluating measurement invariance within a confirmatory factor analysis (CFA) 

framework. Measurement invariance is usually investigated by a series of nested models at the 

configural level (the same item must indicate the same latent factor), metric level (the factor 

loadings of like items are equal), and the scalar level (different groups have the same intervals 

and zero points).  In the present work, we have applied this paradigm to data obtained from 

Grades 8-10 of the 4-H Study to establish invariance of the Five Cs model of PYD. 

A measure is invariant when members from different populations who are identical on 

the construct of interest being measured obtain the same score on the measure (Schmitt & 

Kulijanin, 2008). Tests of measurement invariance are necessary given that, as adolescents 

develop, we want to be able to use the PYD construct to make group comparisons across gender, 

age, and ethnicity, among other characteristics. In order to be able to make meaningful statistical 

comparisons (e.g., involving means, regression coefficients) across different groups, we must 

determine that the same constructs are being assessed in each group. In the present research, we 

tested the measurement invariance of PYD across Grades 8, 9, and 10. We wanted to determine 

whether the Five Cs model of PYD was measuring the same construct at each grade. To 

accomplish this goal, we had to establish invariance across the grades at several levels of the 
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second-order factor model through a series of hierarchical series of structural models, as will be 

detailed more fully in the presentation of our analytic plan.   

Study Aims and Hypotheses 

Although instances of testing measurement equivalence are increasing, there are still few 

examples of testing measurement invariance in second-order models in the research literature 

(Byrne, 1995; Byrne & Campbell, 1999). Of those existing examples, most do not go beyond the 

examination of the covariance structure (for examples, see Chen et al., 2005). Prior work on the 

Five Cs model established configural invariance (Phelps et al., 2009). We planned to extend 

these findings and to establish measurement invariance of the Five Cs model by using the full 

mean and covariance structures in order to address the following questions. Does the Five Cs 

model of PYD identified by Phelps et al. (2009) among fifth through seventh graders describe 

the structure of PYD when considering youth as they progress from eighth through tenth grades?   

Does the constitutive structure of PYD remain as youth progress through middle adolescence, 

i.e., is PYD measured the same way over time?  Based on theory and previous research, we 

hypothesized that the Five Cs model of PYD would continue to hold among middle adolescents 

and that strong longitudinal factorial invariance would exist, i.e., the latent construct of PYD 

would be measured the same way across measurement occasions.  

Method  

 Full details of the methodology of the 4-H Study have been presented in prior reports 

(e.g., Lerner et al., 2005; Phelps et al., 2007, 2009). Accordingly, we present only those features 

of methodology pertinent to the present article. 
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Participants  

Participants for the current study were 920 adolescents from the 4-H Study of PYD 

sample at the fourth through sixth years of data collection, i.e., Grades 8 to 10  (37.1% males, 

mean age in Grade 8 = 14.19 years, SD = .99 years). Youth were from 30 states. Youth were 

included only if they had participated in the study in at least two waves out of the three waves 

included in the analyses. The average family per capita income over the three year range was 

$16,543. The sample reflected racial and ethnic diversity. A majority of the youth were European 

American (67.3%), but African-American (7.5%), Latino American (8.0%), and Asian American 

(3.4%) youth were also represented, among others. Table 2 presents the sample characteristics. 

Comparing the present sample study to the sample used to study the structure and development 

of PYD in early adolescence (Phelps et al., 2009), there are several key demographic differences. 

In addition to sample size and age differences, the present sample is composed of a higher 

percentage of female participants and participants who reported higher per capita incomes. The 

present sample is also more likely to come from an urban community rather than a suburban 

community.    

-------------------------------------- 

Insert Table 2 about here 

-------------------------------------- 

Procedure   

For Grades 8 through 10 of data collection, teachers or program staff gave each 

adolescent an envelope to take home to his or her parent/guardian, containing a letter explaining 

the study and a consent form. For those youth who received parental consent, data collection was 

conducted either in the school or program by trained researchers or hired assistants for remote 
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locations. Instructions were read by the research assistant or hired assistant before adolescents 

were permitted to begin the student questionnaire (SQ). Participants were instructed that they 

were allowed to skip any question(s) that is too personal or difficult to answer.  

An online version of the SQ for participants to take the survey via the Internet was also 

used beginning in Grade 7. In most cases, schools or after-school programs allocated computers 

for participants to take the survey online. In cases where computers were not available, students 

were given a paper copy of the questionnaire to complete. The questionnaires took 

approximately one and a half hours to two hours to complete, and participants were encouraged 

to take short breaks at their leisure. Students, who were not present at their school or 4-H site, in 

that they were either absent during the day of testing or the school superintendent did not allow 

testing to occur in the school, received a document with login information for participants to take 

the survey online or were mailed a paper copy of the survey with a return prepaid envelope. 

Measures  

 The measures used in the present study were relevant to the assessment of the latent 

structure of the Five Cs of PYD.    The Five Cs are measured using subscales from the following 

measures:  the Profiles of Student Life-Attitudes and Behaviors Survey (PSL-AB; Benson, 

Leffert, Scales, & Blyth, 1998), the Self-Perception Profile for Adolescence (SPPA; Harter, 

1988), the Peer Support Scale (Armsden & Greenberger, 1987) from the Teen Assessment 

Project Survey Question Bank (Small & Rodgers, 1995), the Eisenberg Sympathy Scale (ESS; 

Eisenberg et al., 1996), and the Empathic Concern Subscale of the Interpersonal  Reactivity 

Index (IRI; Davis, 1983). Detailed information regarding the measurement of each of the Cs is 

presented below. 

Competence. In Grades 8, 9, and 10, Competence was defined as Academic Competence, 
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Social Competence, Athletic Competence, and grades. Six items from the Self-Perception Profile 

for Adolescents (SPPA, Harter, 1988) form the academic competence scale, six of the items form 

the social competence scale, and six items form the athletic competence scale. Harter (1988) 

developed a structured alternative response format to assess perceived competence in a domain.  

Participants are asked to choose between two types of teenagers. Once they have selected which 

person they are most like, they are asked to decide if it is “really true for me” or “sort of true for 

me.” The items are counterbalanced so that half begin with a positive sentence, reflecting high 

competence, while half begin with a negative sentence, reflecting low competence. Each item is 

scored from 1-4, with 4 reflecting higher perceived competence.  

An example of an item from the academic competence scale is “Some teenagers feel like 

they are just as smart as other teenagers their age BUT Other teenagers aren’t so sure and 

wonder if they are as smart.” Cronbach’s alphas for Grades 8, 9, and 10 were .78, .78, and .81, 

respectively. An example of an item from the social competence scale is “Some teenagers have a 

lot of friends BUT Other teenagers don’t have very many friends.” Cronbach’s alphas for Grades 

8, 9, and 10 were .76, .79, and .80, respectively. An example of an item from the athletic 

competence scale is “Some teenagers do very well at all kinds of sports BUT Others don’t feel 

that they are very good when it comes to sports.” Cronbach’s alphas for Grades 8, 9, and 10 were 

.82, .85, and .86, respectively.  

Confidence. Confidence is defined by a composite of two subscales: positive identity and 

self-worth. Six items measure positive identity (Theokas et al., 2005) and come from the Search 

Institute’s Profile 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 
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whole I like myself.”  Cronbach’s alphas for Grades 8, 9, and 10 were .87, .87, and .88 

respectively. 

 Six items from the Self-Perception Profile for Adolescents (SPPA; Harter, 1988) are used 

to measure self-worth. As mentioned above, the SPPS uses a structured alternative response 

format. Participants are asked to choose between two types of teenagers.  Once they have 

selected which person they are most like, they are asked to decide if it is “really true for me” or 

“sort of true for me.” The items are counterbalanced so that half begin with a positive sentence, 

reflecting high self-worth, while half begin with a negative sentence, reflecting low self-worth.  

Each item is scored from 1-4, with 4 reflecting higher perceived self-worth. An example of an 

item used to assess self worth is “Some teenagers don’t like the way they are leading their lives 

BUT “Other teenagers do like they way they are leading their lives.” Cronbach’s alphas for 

Grades 8, 9, and 10 were .80, .74, and .82, respectively. 

Connection. To index Connection, 22 of the items from the student questionnaire were 

used to measure the subscales of connection to family (six items), school (seven items), peers 

(four items), and community (five items). All of the items measuring connection to family, 

connection to school, and connection to community come from the PSL-AB (Benson, Leffert, 

Scales, & Blyth, 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 use 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 
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“Adults in my 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?” 

uses 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?” uses a forced choice response 

format ranging from 1 = usually to 3 = never. These responses were rescaled to a 1 – 5 point 

scale.  Cronbach’s alphas for connection to family in Grades 8, 9, and 10 were .88, .88, and .90, 

respectively; for connection to school in Grades 8, 9, and 10 were .84, .84, and .82, respectively; 

for connection to the community in Grades 8, 9, and 10 were .92, .92, and .90, respectively.   

 The four items used to measure connection to peers come from the Peer Support Scale 

(Armsden & Greenberger, 1987) and use 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.”   Cronbach’s alphas for Grades 8, 9, and 10 were .95, .95, and .97, respectively. 

Character. Eighteen items from the Search Institute’s Profile of Student Life – Attitudes 

and Behaviors Survey were used to measure Character for Grades 8, 9, and 10 (PSL-AB; 

Benson, Leffert, Scales, & Blyth, 1998). These items index the subscales of Behavioral Conduct, 

Valuing of Diversity, Personal Values, and Social Conscience.   

 For the five items that measure Personal Values and the six items that measure Social 

Conscience participants are asked to rate how important each item is in their lives. Response 

formats range 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.” Cronbach’s alphas for Grades 8, 

9, and 10 were 86, .87, and .87, respectively for Personal Values, and .89, .87, and .87, 
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respectively, for Social Conscience. 

 One of the items used to measure Valuing of Diversity, “getting to know people who are 

of different race than I,” uses 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 ask 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 ranges 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.” Cronbach’s alphas for Grades 

8, 9, and 10 were .79, .81, and .81, respectively. 

 Behavioral Conduct was measured by six items from the Self-Perception Profile for 

Adolescence (Harter, 1988). An example of an item from the Behavioral Conduct scale is “Some 

teenagers usually do the right think BUT Other teenagers often don’t do the right thing.” 

Cronbach’s alphas for Grades 8, 9, and 10 were .59, .76, and .77, respectively. 

Caring. At Grades 8, 9, and 10, five modified items from the Eisenberg Sympathy Scale 

(ESS; Eisenberg, et al., 1996) were used to measure Caring. 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.” In addition, four items were adapted from the Empathic Concern Subscale of the 

Interpersonal Reactivity Index (IRI; Davis, 1983). Example items include “It makes me sad to 

see a person who doesn’t have friends” and have the same response format as described above 

for the Eisenberg Sympathy Scale. Davis (1983) reports adequate reliability and validity for this 

scale.  Cronbach’s alphas for Grades 8, 9, and 10 were .83, .85 and .84, respectively. For the 
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structural equation models to be discussed, individual items were randomly combined to form 

packets in order to enhance reliability. For the nine Caring items, the average of three sets of 

three items form packets 1, 2, and 3. These three packets contain the same items across Grades 8 

to 10.  

In short, these aggregated subscales, which were calculated based on the mean of the 

individual Likert-scale items were then used to represent observed scores. These scores were 

treated as continuous variables in our analysis.  

Testing Invariance of the Measurement Model of PYD over Time 

Our research question considers whether the measurement model of the PYD construct is 

invariant over time. The analysis was conducted by imputing a single augmented covariance 

matrix (Vandenberg & Lance, 2000). In order to test longitudinal factorial invariance, we 

followed the recommendations of Vandenberg and Lance (2000) and used the single augmented 

covariance matrix to input data. The single augmented covariance matrix allows us to merge 

Pearson’s covariance matrices for each time point into a single augmented variance-covariance 

matrix. Enacting this procedure allows us to take full advantage of the time-structured nature of 

the data, to address the interdependency among like variables measured at different time points, 

and to deal with within-time covariances (Vandenberg & Lance, 2000).  

A well-fitting configural invariance model suggests that a similar measurement model is 

plausible across Grades 8 to 10 and that additional measurement invariance tests may proceed. 

We first examined configural invariance, i.e., whether the same pattern of fixed and free factor 

loadings was specified for each measurement occasion (Models 1 and 2). Configural invariance 

needs to be established before conducting any subsequent tests. For each occasion, the first 

item’s factor loading was fixed equal to 1 and its intercept was fixed equal to 0. The freely 
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estimated factor loadings, factor variances, covariances, and means were allowed to be 

heterogeneous across time points (Vandenberg & Lance, 2000).  

After establishing configural invariance, we pursued metric invariance testing (Model 3). 

Specifically, we first constrained all the like first-order factor loadings to be equal. After 

establishing metric invariance at the first-order, we assessed metric invariance at the second-

order by constraining corresponding factor loadings to be equal across three measurement 

occasions (Model 4). The next test represented scalar invariance testing, which involved 

constraining like observed items’ intercepts to be equal across occasions (Model 5). Two more 

restrictive models were also tested to assess invariant uniqueness (the disturbances of the 

observed variables, Model 6) and invariant factor variances (the residuals of the first-order 

factors, Model 7). 

Well-established standards for model comparison are lacking in the context of factorial 

invariance testing (Chen, et al., 2005). However, there are a few guidelines available. For 

instance, Cheung and Rensvold (2002) proposed using a difference of larger than 0.01 in the CFI 

to indicate a meaningful change in model fit for testing measurement invariance. In addition, chi-

square change is arguably the most frequently used criterion in model selection.  

Results  

Descriptive statistics, including means and standard deviations are presented in Tables 3 

and 4. A set of analyses was conducted to examine if the Five Cs model of PYD that was 

identified in previous research (e.g., Lerner, et al., 2005; Phelps, et al., 2009) held among eighth 

to tenth graders as well, and if not, how the model could be modified to accommodate 

developmental changes that might happen during the middle years of adolescence. The second 

goal of the current study was to investigate if the Five Cs model of PYD possessed longitudinal 
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measurement invariance at configural, metric, and scalar levels. In other words, the analyses 

were employed to determine whether the Five Cs model of PYD was measured the same way 

over time. Second-order confirmatory factor analyses using LISREL 8.80 were conducted.   

We present, first, the descriptive statistics for the items and subscales that were used in 

the analyses, for both original and imputed data. Next, we report the results of confirmatory 

factor analysis in each Grade.  

---------------------------------- 

Insert Tables 3 and 4 about here 

---------------------------------- 

Treatment of Missing Data 

As with most longitudinal studies, we experienced two types of missing data: across-

occasion attrition and within-time-of-testing item non-response. A series of t-tests and Chi-

Square tests were conducted to compare longitudinal participants and youth who only provided 

cross-sectional data. The results indicated that adolescents with complete data did not differ from 

cross-sectional participants on the demographic variables of sex, annual family per capita 

income, or mother’s education. They did differ in race/ethnicity. Longitudinal participants were 

more likely to self identify as Asian American, but less likely to identify as European Americans 

or of multiracial background. In terms of location, longitudinal youth were less likely to be from 

suburban areas than youth who only provided cross-sectional data.    

In longitudinal research, missing data are inevitable, particularly in studies that collect 

data across transitions in school, such as the shift from middle school to high school. Due to the 

cohort-sequential design of the 4-H study (Lerner et al., 2005), there are instances of planned 

missingness. In addition, our data are derived from participants who are in schools and youth 
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development programs from 30 states across the country. Thus, despite the work of staff to retain 

participants across all measurement occasions, we still had the problem of missing data. Instead 

of concentrating on the participants that completed all the three measurement occasions, we 

imputed missing data by using the expectation maximization (EM) algorithm implemented in 

PRELIS, that has been found superior to traditional methods such as pair-wise or list-wise 

deletion (Marsh, Gerlach, Trautwein, Ludtke, & Brettschneider, 2007). Auxiliary variables from 

each wave were used for imputation of missing subscale data at each wave and included 

measures of self-regulation and depression that are not included in the present set of analyses 

(Collins, Schafer, & Kam, 2001). All measurement models were computed using a complete data 

file of 920 participants across three grades. 

Cross-Sectional Confirmatory Factor Analysis Models 

To examine if the original PYD measure that was validated in early adolescence still held 

when youth were in the middle of the adolescent period, we first conducted cross-sectional factor 

analysis models separately for each of the three time points. Figure 1 provides a schematic 

representation of the PYD construct first identified by Lerner et al. (2005) and then confirmed by 

Phelps et al. (2009). According to Lerner et al. (2005), the PYD construct is a second-order 

factor model that was comprised of five first-order factors of the Cs (competence, confidence, 

character, caring, and connection). In other words, the Five Cs were hypothesized to be part of a 

hierarchical structure in which the second-order factor of PYD determines the common variance 

contained in all the first-order factors. Correlations among the measurement errors for subscales 

from the Harter SPSS scale (Harter, 1988) were allowed, because they may share method 

variance not accounted for by the model (Phelps, et al., 2009). Other measurement errors that 

were allowed to correlate in the Phelps, et al. (2009) model were also permitted.  
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More specifically, we assessed the fit of the hypothesized model proposed earlier with 

Grades 8, 9, and 10 data. The results indicated that the theoretically-based second-order factor 

structure did not result in an adequate fit of the data. More specifically, with Grade 8 data, the 

hypothesized model provided an inadequate fit, resulting in a chi-square value of 938.65, df = 

104, RMSEA = 0.093, NNFI = 0.92, CFI = 0.94, GFI = 0.89. The hypothesized model assessed 

with Grade 9 data also resulted in poor fit: χ2 = 1090.15, df = 104, RMSEA = 0.102, NNFI = 

0.94, CFI = 0.95, GFI = 0.88, as did the model assessed with Grade 10 data: χ2 = 1359.84, df = 

104, RMSEA = 0.115, NNFI = 0.89, CFI = 0.92, GFI = 0.85. Inspection of the first-order factor 

loadings of the CFA models identified several non-significant and low pathways. However, all 

the second order factor loadings were significant and above .30.2  

---------------------------------- 

Insert Figure 1.  

---------------------------------- 

Model Modification Procedure and Revised Model 

 Two stages of model modification were undertaken. First, we inspected the first- and 

second-order factor loadings and found that there were several low first-order factor loadings, for 

example, the factor loadings of athletic competence on the first-order latent factor were 0.08, 

0.29, and 0.09 across the three grades, which were all lower than a 0.30 loading cutoff criterion.  

However, all the second-order factor loadings were significant and ranged from 0.59 to 0.88. 

Thus, the hypothesized higher-order Five Cs structure was retained. Modification then was 

focused on revising the measures of the first-order latent factors. More specifically, we examined 

modification indices and expected changes at the first-factor level. A few modifications were 

suggested by the program. For instance, modification indices suggested that conduct behavior 
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might load better on competence or connection, and that self-worth might load on competence. 

However, we implemented modifications indices for model development only if they met three 

conditions.  First, suggestions made by modification indices were not implemented unless they 

were theoretically meaningful.  Second, the modification indices must have been one of the 

larger indices.  Third, the suggested paths must not have resulted in any change of the estimates 

in the structural part of the model.  After identifying the indices that met these conditions, we 

pursued a second stage of model modification.  

In the second stage of model modification, we created an item set that contains both the 

items that were originally specified to measure PYD, supplemented by additional items from the 

Student Questionnaire of the 4-H Study that were assessed by the present authors as theoretically 

relevant to one of the Five Cs.  To make this assessment, we provided 13 current or past graduate 

student researchers involved in the 4-H Study with operational definitions of each of the Five Cs.  

These researchers independently rated the scales in regard to whether they reflected one of the 

Five C constructs.  Overall, there were 16 substantive scales with greater than 80% agreement by 

expert raters as being relevant. The majority of the expert raters (more than 80%) considered 

self-perceptions of physical appearance as an important indicator of Confidence. Two scales, 

emotional regulation and job competence, were rated as indicators of competence. Based on the 

above results from the two stages of model modification, we revised the PYD measure and 

assessed the goodness of fit of the revised model with Grade 8 cross-sectional data. The revised 

hypothesized model is depicted in Figure 2. 

---------------------------------- 

Insert Figure 2 about here 

---------------------------------- 
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 Testing the Revised Model. The model resulted in fairly good fit with the data: χ2 (104) 

= 1094.35, CFI = 0.95, RMSEA = 0.085. All the first- and second-order factor loadings were 

significant and were greater than 0.40. The revised PYD model was therefore retained and 

subjected to model-improving modifications. In the final revised model, the disturbance terms 

for indicators such as values diversity, personal values, and social conscience were allowed to be 

correlated. Taken together, these modifications significantly improved model fit, χ2 (99) = 

802.50, CFI = 0.97, RMSEA = 0.074. We also tested this final revised model with Grades 9 and 

10 cross-sectional data. The results suggest that the revised model adequately fit with Grade 9 

data: χ2 (99) = 969.26, CFI = 0.96, RMSEA = 0.088; and Grade 10 data: χ2 (99) = 1125.83, CFI = 

0.97, RMSEA = 0.066 (Figure 3 presents the revised measurement model with Grade 10 cross-

sectional data.).  

---------------------------------- 

Insert Figure 3 about here 

---------------------------------- 

Testing for Longitudinal Measurement Invariance of the PYD Model 

Longitudinal invariance analysis was conducted in several steps.  The structural part of 

the longitudinal model is displayed in Figure 4. 

Configural invariance. Using the longitudinal data, we first estimated the revised final 

model (Model 1) described above, where only the covariances among the errors of the observed 

variables measured at the same time were released.  This model fitted the data fairly well (χ2 

(1161) = 6351.10, CFI =0.94, RMSEA = 0.070. Next, 51 autocovariances between the errors of 

like variables across the three measurement occasions were estimated (χ2 (1110) = 3876.75, CFI 

=0.97, RMSEA = 0.052). These estimates were meant to account for the unique aspect of each 



Running Head: LONGITUDINAL MEASUREMENT INVARIANCE OF PYD   

     
 

23

measured variable that is correlated over time. The improvement of the model (Model 2) with the 

estimated autocovariances to its predecessor was statistically significant (χ2decreased by 

2474.35, CFI increased by 0.03). These results suggest that configural invariance, or weak 

factorial invariance, was acceptable. In other words, the items loaded on the same first- and 

second- order factors over time. Table 5 presents overall and comparative fit indexes. 

---------------------------------- 

Insert Figure 4 about here 

---------------------------------- 

Metric invariance. In order to test metric invariance of the Five Cs model of PYD, we 

tested whether the first- and second-order factor loadings of like items were invariant across the 

three measurement occasions. First, we constrained the first-order factor loadings of the like 

items across occasions to be equal (Model 3). This model fitted the data as well as the previous 

model, although producing a significant loss of fit in terms of Chi square (χ2 (1134) = 4237.90. 

The decrease in CFI was negligible (0.0). Second, we set the like second-order factor loadings to 

be equal over time (Model 4). The results indicated that this model fitted the data equally as well 

as its predecessor: Chi square decreased by 205.99, and CFI did not change from the previous 

model. Overall the results suggest that the like first and second order factor loadings were 

invariant over time.  

Scalar invariance. In the third step of factorial invariance testing, equality of intercepts 

of observed items across time (Model 5) was imposed on the model to test for scalar (strong) 

invariance. The analysis of Model 5 yielded satisfactory values on fit indices: χ2 (1178) = 

5008.16, CFI = 0.96, RMSEA = 0.059, CFI = 0.96. The goodness-of-fit of this model was not 

significantly different from Model 4: ∆CFI = 0.01. Consistent with Cheung and Rensvold’s 
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(2002) recommendations, this model exhibited evidence of invariance across measurement 

occasions. From these findings, we conclude that the second-order PYD structure, as presented 

in Figure 3, was operating equivalently over time. The stability coefficients between the second-

order factors across three measurement occasions were 0.66, 0.67, and 0.55, respectively.  

---------------------------------- 

Insert Table 5 about here 

---------------------------------- 

Strict factorial invariance. Finally, equality of disturbances of the observed variables 

(Model 6) and first-order factor variance (Model 7) across time was further imposed to test strict 

invariance in Models 6 and 7. Both models had satisfied values on fit indices: χ2 (1202) = 

5542.73, CFI = 0.95, RMSEA = 0.063; χ2 (1208) = 5539.04, CFI = 0.95, RMSEA = 0.062. The 

results provide evidence of two strict forms of factorial invariance of the PYD measure across 

three measurement occasions. Thus, overall, in the present study the PYD measure demonstrated 

strict factorial invariance across measurement occasions (see Table 5).  

Latent factor mean comparison. Because strict invariance was supported, latent factor 

means across time could be compared. In the strict invariance model, we set the first order factor 

latent means at Grade 8 to zero and freely estimated the factor means at Grades 9 and 10. The 

results indicated that relative to the scores at Grade 8, youth scores on competence, confidence, 

and connection were significantly lower in Grade 9 (-0.58, -0.45, and -0.15, respectively), 

whereas their scores on caring and character were significantly higher in Grade 10 than in Grade 

8 (0.56 and 0.39, respectively). In addition, we tested for latent mean differences related to the 

higher order factor of PYD. Constraints, including first-order factor loadings, observed 

intercepts, second-order factor loadings, and first-order latent means, were imposed to test mean 
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differences related to PYD. These tests revealed statistically significant mean differences in PYD 

at Grades 8, 9 and 10: relative to Grade 8, youth reported lower levels of PYD in Grade 9, but 

higher levels of PYD in Grade 10.  

Internal consistency and convergent and discriminant validity. The composite 

reliability and the variance that was associated with each of the five first-order factors and the 

overall higher-order factor underlying the PYD measure indicated that the PYD measure 

exhibited both convergent and discriminant validity.  The results suggest that the internal 

consistency of the five first-order factors and the second-order factor were all greater than .70.  

Furthermore, the findings of the estimated second-order CFA model indicated that all factor 

loadings were statistically significant, with t values ranging from a low of 11.60 to a high of 

26.47. These results provide direct evidence of convergent validity of the PYD measure. Most of 

the squared multiple correlations of the five Cs were greater than the generally accepted value of 

.50. Values ranged from .36 to .93 at Grade 8, .41 to .96 at Grade 9, and .28 to .92 at Grade 10.  

The Caring factor consistently explained the smallest proportion of variance over the three years 

and Connection explained the largest proportion. These results supported the discriminant 

validity of the PYD measure (Fornell & Larcker, 1981).  

Discussion  

 As the positive youth development perspective is becoming the primary framework for 

both researchers and practitioners in youth development, there is a pressing need to develop 

acceptable measures of positive youth development (PYD) (Dukakis et al., 2009). Establishing a 

valid framework for measuring PYD helps to give guidance to future empirical research and to 

the evaluation of youth-serving programs seeking to promote PYD. Recent reviews of the 

literature have presented evidence of empirical support for the validity and robustness of the Five 
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Cs Model of PYD (Heck & Subramaniam, 2009). This empirical work (Jeličić et al., 2007; 

Lerner et al., 2005; Phelps et al., 2009) provided information about the structural coherence and 

development of PYD across the early years of adolescence.   

However, as young people enter the middle adolescent period there are shifts in essential 

developmental tasks and in the contexts in which to accomplish them. Therefore, it is important 

to determine whether the Five Cs model of PYD remains a useful index of thriving as youth 

undergo significant life changes. In addition, it is also critical not to assume that tools 

consistently measure the same constructs over time. In order to accurately measure change and 

interindividual differences, it is important to examine that the Five Cs Model exhibits 

measurement equivalence across age. 

 To address these two concerns, confirmatory factor analyses of PYD were conducted 

with 4-H Study data from Grades 8-10. We generated a version of the Cs that was slightly 

revised from the one used in previous work (Phelps et al., 2009). In addition, tests of 

measurement invariance were conducted via a series of hierarchically nested models to 

determine whether the measurement model of PYD was invariant over time. Results indicated 

that one index of Competence, athletic competence, was no longer relevant in assessing PYD 

during middle adolescence, but that perceptions of physical appearance had become an important 

indicator of Confidence from Grades 8 to 10. In addition, the overall Five Cs model of PYD can 

be defined comparably across Grades 8-10, as there was strong evidence of measurement 

invariance over the three years. 

As young people proceed through middle adolescence, the developmental tasks to be 

achieved vary and measures of achievement and self-concept differ from earlier years. 

Consistent with the orthogenetic principle (Werner, 1957), the domains of self-concept become 
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more differentiated and hierarchically integrated across subsequent portions of development 

(Harter, 1999). Therefore, changes in the salience of different domains for overall health and 

well-being are expected. It is not surprising that physical appearance is a significant indicator of 

Confidence in this sample, as prior research has indicated that physical appearance is the self-

perception measure most closely related to global self-worth (Harter, 1999; Shapka & Keating, 

2005). The relative importance of physical appearance during the middle adolescent period 

studied in the present research could result from the confluence of physiological, cognitive, and 

social changes occurring during this period (e.g., the nearing completion of pubertal changes, 

increasing salience of dating and of romantic relations, and the presence of a cultural emphasis 

on physical fitness as a marker of attractiveness to others (e.g., Susman & Dorn, 2009). The 

identification of physical appearance as an indicator of Confidence was also consistent with the 

ratings of graduate-level researchers when assigning measures to one or more of the Five Cs. 

In the Five Cs model, Competence has been defined as a positive view of one’s actions in 

domain-specific areas including social, academic, and athletic. The present research, however, 

indicates that athletic competence does not load significantly on the Competence factor. This 

finding is consistent with work indicating that athletic competence is least likely to be correlated 

with one’s overall sense of self (Harter, 1999; Shapka & Keating, 2005). A possible explanation 

for this finding is that in the large and diverse sample of youth participating in the 4-H Study, 

each young person is involved in various activities and hobbies outside of the classroom that 

define who he or she is as a person (Zarrett et al., 2007). Sports participation is common, but it is 

also usually combined with two or more non-sports activities (Zarrett et al., 2007). However, 

regardless of what a young person does outside the classroom, academic self concept, grades, 

and social competence are critical indicators of success to all youth who are still in school, as is 
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the case with an overwhelming majority of our sample. Therefore, it may be that many of the 

youth in our sample have devalued the importance of athletic competence in their lives (Harter, 

1999; Wylie, 1979) as they become involved in a number of other after-school activities.  

Establishing measurement invariance across Grades 8 to 10 allowed us to compare how 

adolescents fared on the Five Cs and the overall measure of PYD. Results indicated that, 

compared to Grade 8, youth scores on competence, confidence, and connection were all 

significantly lower in Grade 9 (and as a result so too were overall PYD scores). These results are 

consistent with Harter’s findings that many of the domains in self concept decrease over the first 

stages of adolescence and eventually increase during later adolescence (Harter, 1998). As youth 

transition to new learning environments, experience new social situations, and autonomy 

becomes an important development goal, many adolescents may begin to doubt their academic 

and social abilities and, as well, may feel less connected to both parents, peers, and the larger 

ecological context.   

When comparing Grade 10 scores to Grade 8 scores, however, results indicated that 

youth reported a significant rise in Caring and Character from Grades 8 to 10 (in addition to an 

overall rise in PYD scores). Similar results were found with an independent high school sample, 

as scores of character were skewed in the positive direction and adolescents scored higher than 

children on several indicators of character (Park, 2004). Character and Caring may grow during 

adolescence as youth begin to describe themselves in morally relevant terms, speaking of noble 

purposes, such as caring for others, as definitive to their identity (Damon, 2004). In future 

research, it will be important to consider the contextual-level factors (family, peers, school, and 

community) that may covary with changes in the Five Cs in order to identify the variables that 
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can be addressed in practice and policy (e.g., character education programs) to better foster 

healthy growth in all young people. 

The present research addresses limitations present in both the empirical and applied 

realms of PYD. Although the PYD framework has become more popular among academics and 

practitioners, the field has yet to agree upon a set of indicators of positive development that 

spans research, policy, and practice (Moore et al., 2004). Earlier work (Lerner et al., 2005; 

Phelps et al., 2009) has already established the existence of a valid measure of PYD across early 

adolescence. The present work extends the validity and utility of the measure to an older range of 

adolescents. Researchers examining the point of development when young people transition to 

high school now have a valid measure to assess whether youth are developing positively. This 

work also affords researchers the ability to consider the relationships among PYD and other 

indicators of both positive and negative development during middle adolescence. In addition, this 

work moves the field closer to a shared vocabulary and to a widely-applied tool to measure PYD; 

our research meets the call for an effective PYD framework that is valid and useful for a diverse 

population of adolescents (Heck & Subramaniam, 2009) and that aids in the application of 

effective, age-appropriate, interventions and programs for youth. 

The methodology of this study had, however, had its own limitations that require further 

investigation.  First, although our results suggest that the initial Five Cs model verified for 

Grades 5 to 7 should be modified for middle adolescents, the conclusion was drawn based on 

results obtained with a sample that is different from the Phelps et al., (2009) sample in terms of 

sample size. It is possible that the fact that the original measurement structure does not fit middle 

adolescents is due to the fact that our model testing was based on a different sample. 
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It is useful to note that our revision of the indicators of two of the Five Cs (Competence 

and Confidence) reflects a strength of the Five Cs model and of the 4-H Study, as well as the 

dynamic nature of longitudinal research itself (Phelps & Colby, 2002). As individuals develop, 

changes within and beyond the individual lead to changes in how successful development is 

defined; changes in how to measure these definitions is self-evident. While our research is of 

course limited by our sample, measurement model, and methodology, the support we have 

provided for the present conceptualization of PYD enhances our understanding of positive 

development, and of how it might be studied longitudinally and used in application.   

Establishing measurement invariance, as we have done in the present study, accomplishes 

a critical step for further research and practice using the Five Cs model of PYD.  Unless 

measurement invariance is established, performing cross-group comparisons of mean difference, 

regression coefficients, or other parameters is meaningless (Schmitt & Kuljanin, 2008). As the 

PYD perspective is adopted in more youth-serving programs, the need for a measure that can be 

utilized in different contexts becomes paramount. Future work will continue to examine the 

individual and contextual bases of healthy development that form the crux of the developmental 

systems approach to PYD (Lerner 2004), as the youth in the 4-H Study progress through high 

school. The key hypothesis of the PYD perspective is that when the strengths of youth are 

aligned with the strengths of the context, positive and healthy development will occur; therefore, 

a valid and robust measure of PYD across early, middle, and late adolescence is needed in order 

to identify the factors that promote thriving in a diverse group of youth. Our goal is to continue 

evaluating and potentially revising the PYD measure across adolescence, and thereby continue to 

offer a tool for research and application. 
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Table 1.  
Definitions of the Five Cs of Positive Youth Development 
  

C Definition    

  

Competence Positive view of one’s actions in domain specific areas including social, 
academic, cognitive, and vocational. Social competence pertains to interpersonal 
skills (e.g., conflict resolution). Cognitive competence pertains to cognitive 
abilities (e.g., decision making). School grades, attendance, and test scores are 
part of academic competence.  Vocational competence involves work habits and 
career choice explorations, including entrepreneurship.  

  

Confidence An internal sense of overall positive self-worth and self-efficacy; one’s global 
self-regard, as opposed to domain specific beliefs. 

  

Connection Positive bonds with people and institutions that are reflected in bidirectional 
exchanges between the individual and peers, family, school, and community in 
which both parties contribute to the relationship. 

  

Character Respect for societal and cultural rules, possession of standards for correct 
behaviors, a sense of right and wrong (morality), and integrity. 

  

Caring  A sense of sympathy and empathy for others. 

  

Note.  Derived from Lerner, et al. (2005) and Roth & Brooks-Gunn (2003a). 
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Table 2  

Sample characteristics for Longitudinal Youth from Grades 8, 9, and 10 of the 4-H Study of PYD 

 Grade 8 Grade 9 Grade 10 
Total 

Sample 
Number of students 736 750 611 920 

Age (mean, sd) 14.19 (0.99) 15.04 (1.04) 16.05 (0.95) -- 

Female (n, %) 463 (62.9%) 457 (60.9%) 390 (63.8%) 567 (61.6%) 

Annual family per capita income 

(mean, sd) $16812 (10416) $16540(10844) $16989(11049) $16543(10486)

Mothers’ education, in years (mean, 

sd) 14.14 (2.45) 14.00 (2.47) 14.31 (2.36) 14.12 (2.43) 

Participant's geographic location   
Grade 8 Grade 9 Grade 10 

Total 
Sample 

Northeast: 

CT,DE,MA,MD,NH,NJ,NY,PA,RI 148 (20.1%) 143 (19.1%) 80 (13.1%) 157 (17.1%) 

North Central: IL, KS, MI, MN, 

MO, OH, WI 230 (31.2%) 298 (39.7%) 283 (46.3%) 362 (39.3%) 

Southeast: AL, FL, KY, NC, SC, 

TN, TX,VA 192 (26.1%) 179 (23.9%) 110 (18.0%) 210 (22.8%) 

West: AZ, CO, ID, MT, OR, WA 166 (22.6%) 130 (17.3%) 138 (22.6%) 191 (20.8%) 

Race/Ethnicity 
Grade 8 Grade 9 Grade 10 

Total 
Sample 

African American 53 (7.2%) 63 (8.4%) 50 (8.2%) 69 (7.5%) 

Asian American 27 (3.7%) 28 (3.7%) 17 (2.8%) 31 (3.4%) 

American Indian 9 (1.2%) 12 (1.6%) 4 (0.6%) 12 (1.3%) 

European American 494 (67.1%) 480 (64.0%) 424 (69.4%) 619 (67.3%) 

Latino/a American 49 (6.7%) 67 (8.9%) 47 (7.7%) 74 (8.0%) 
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Multiracial 9 (1.2%) 9 (1.2%) 9 (1.5%) 11 (1.2%) 

Inconsistently reported 94 (12.8%) 89 (11.9%) 59 (9.6%) 102 (11.1%) 

Missing 1 (0.1%) 2 (0.3%) 1 (0.2%) 2 (0.2%) 

Location 
Grade 8 Grade 9 Grade 10 

Total 
Sample 

Urban 354 (48.1%) 382 (50.9%) 268 (43.9%) 429 (46.6%) 

Suburban 95 (12.9%) 81 (10.8%) 66 (10.8%) 113 (12.3%) 

Rural 281 (38.2%) 282 (37.6%) 275 (45.1%) 372 (40.4%) 

Missing 6 (0.8%) 5 (0.7%) 1 (0.2%) 6 (0.7%) 
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Table 3 

Descriptive Statistics for Subscales Before Imputation 

 Grade 8 Grade 9 Grade 10 Possible Range
 N Mean (sd) N Mean (sd) N Mean (sd)  

Confidence        

Positive identity (6 items) 736 8.92 (2.19) 750 8.92 (2.23) 611 8.96 (2.20) 0-12 

Self-worth (6 items) 736 9.02 (2.62) 750 7.86 (2.72) 611 8.60 (2.50) 0-12 

Competence        

Academic (6 items) 736 8.52 (2.68) 750 7.52 (2.86) 611 8.46 (2.66) 0-12 

Grades  (1 item) 736 9.86 (2.28) 750 9.28 (2.60) 611 9.56 (2.65) 0-12 

Social (6 items) 736 8.74 (2.58) 750 7.84 (2.72) 611 8.60 (2.59) 0-12 

Athletic (6 items) 736 6.83 (2.98) 750 6.25 (2.80) 611 7.07 (2.81) 0-12 

Character        

Personal values (5 items) 736 9.14 (2.30) 750 9.21 (2.26) 611 9.55 (2.31) 0-12 

Social conscience (6 items) 736  8.77 (2.49) 750 8.78 (2.44) 611 9.07 (2.45) 0-12 

Values diversity (4 items) 736 7.93 (2.46) 750 7.90 (2.51) 611 7.99 (2.57) 0-12 

Conduct behavior (6 items) 736 7.71 (2.15) 750 7.50 (2.74) 611 8.16 (2.52) 0-12 

Connection        

Family (6 items) 736 9.31 (2.38) 750 8.84 (2.59) 611 9.28 (2.59) 0-12 

Community (5 items) 736 6.56 (2.60) 750 6.41 (2.63) 611 6.52 (2.71) 0-12 

Peer (4 items) 736 9.46 (2.54) 750 10.75 (1.99) 611 9.67 (2.35) 0-12 

School (7 items) 736 7.82 (2.07) 750 7.69 (2.08) 611 7.96 (2.00) 0-12 

Caring        



Running Head: LONGITUDINAL MEASUREMENT INVARIANCE OF PYD   

     
 

41

Caring 1 736 9.09 (2.37) 750 9.05 (2.37) 611 9.64 (2.22) 0-12 

Caring 2 736 8.21 (2.35) 750 8.19 (2.28) 611 8.49 (2.41) 0-12 

Caring 3 736 8.74 (3.07) 750 8.69 (2.94) 611 8.95 (2.88) 0-12 
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Table 4 

Descriptive Statistics for Subscales after Imputation 

Imputed  samples Grade 8 Grade 9 Grade 10 Possible Range

 N Mean (sd) N Mean (sd) N Mean (sd)  

Confidence        

Positive identity (6 items) 920 8.90 (1.97) 920 8.90 (2.08) 920 9.13 (1.82) 0-12 

Self-worth (6 items) 920 8.99 (2.35) 920 7.51 (2.60) 920 8.35 (2.08) 0-12 

Competence        

Academic (6 items) 920 8.20 (2.50) 920 7.12 (2.74) 920 8.19 (2.23) 0-12 

Grades  (1 item) 920 9.63 (2.10) 920 9.09 (2.47) 920 9.56 (2.18) 0-12 

Social (6 items) 920 8.68 (2.31) 920 7.49 (2.59) 920 8.48 (2.13) 0-12 

Athletic (6 items) 920 6.96 (2.68) 920 6.02 (2.60) 920 7.24 (2.31) 0-12 

Character        

Personal values (5 items) 920 9.32 (2.10) 920 9.28 (2.12) 920 9.88 (1.95) 0-12 

Social conscience (6 items) 920 8.98 (2.28) 920 8.89 (2.30) 920 9.40 (2.06) 0-12 

Values diversity (4 items) 920 7.93 (2.24) 920 8.05 (2.35) 920 8.38 (2.17) 0-12 

Conduct behavior (6 items) 920 7.68 (1.93) 920 7.15 (2.62) 920 7.83 (2.12) 0-12 

Connection        

Family (6 items) 920 9.32 (2.16) 920 8.66 (2.48) 920 9.37 (2.12) 0-12 

Community (5 items) 920 6.48 (2.39) 920 6.37 (2.41) 920 6.51 (2.22) 0-12 

Peer (4 items) 920 9.31 (2.33) 920 10.45 (2.01) 920 9.30 (2.01) 0-12 

School (7 items) 920 7.80 (1.86) 920 7.67 (1.94) 920 7.72 (1.68) 0-12 

Caring        
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Caring 1 920 9.10 (2.14) 920 9.04 (2.20) 920 9.96 (1.89) 0-12 

Caring 2 920 8.04 (2.14) 920 8.21 (2.10) 920 8.64 (1.98) 0-12 

Caring 3 920 8.74 (2.77) 920 8.77 (2.72) 920 8.97 (2.35) 0-12 
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Table 5   

Fit Indices and Fit Change for Measurement Model 1 Through 7 

 χ2 df RMSEA GFI CFI ∆χ2(∆df) ∆CFI 

M1: Base model 6351.10 1161 0.070 0.79 0.94 --  

M2: Correlated errors of like items 3876.75 1110 0.052 0.86 0.97 2474.35 0.03 

M3: 1st-order loading invariant 4237.90 1134 0.055 0.85 0.97 361.15 0.00 

M4: 2nd-order loading invariant 4031.91 1144    0.052 0.85 0.97 -205.99 0.00 

M5: 1st-order observed intercept invariant 5008.16 1178 0.059 0.84 0.96 976.25 -0.01 

M6: observed disturbance invariant 5542.73 1202 0.063 0.84 0.96 534.57 0.00 

M7: first-order factor variance invariant 5539.04 1208 0.062 0.83 0.95 -3.69 -0.01 
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Figure 1. Hypothesized model of Five Cs model of PYD proposed in Phelps, et al. (2009)  
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Figure 2.  Revised conceptual model of Five Cs of PYD for Grade 10 youth  
Note. Athletic Competence was removed from revised model and Physical Appearance now 
loads on Confidence.
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Figure 3. Grade 10 PYD measurement model with standardized parameter estimates 
Notes: Several residual variances were correlated, but not included in the figure for clarity. 

Model parameter estimates for Grades 8 and 9 data are available upon request.  
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Figure 4. Longitudinal PYD measurement model for Grades 8, 9, and 10, with standardized 
parameter estimates. 
Note: Several residual variances within time and all across-time residual variances for like items 
were correlated, but not included in the figure for clarity. 


