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ABSTRACT

The 4Cs of positive youth development (PYD; competence, confidence,
connection, and character) have been advocated as desirable athlete
outcomes of sport participation, and in effect, a useful proxy measure of
coaching effectiveness. However, a shortcoming of this framework has
been a lack of tangible ways to accurately measure these constructs in
athletes. This article reviews the sport literature and presents a concise
toolkit made up of existing questionnaires and measurement techniques
that can collectively be used to assess coaches’ ability to facilitate PYD in
athletes in organized youth sport settings. This integrative approach to the
measurement of PYD in athletes is not designed to replace similar
questionnaires in sport, but is simply a measurement approach grounded
in the PYD literature that can be applied across a range of sport contexts.
Implications for the use of this framework and toolkkit in both coaching

research and practice are discussed.
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INTRODUCTION

Positive youth development (PYD) is a perspective on adolescence that suggests that all
young people possess the potential for positive, successful, and healthy development [1],
which largely opposes the prevailing traditional view of adolescence as a time of “storm and
stress” [2]. In response to a relative lack of agreed upon indicators reflective of constructive,
valued, and healthy developmental behaviors in childhood and adolescence, Lerner et al. [1]
proposed the 5Cs of PYD, which built upon a 4Cs model put forth by Little [3]. The original
4Cs were competence, confidence, connection, and character [3], upon which Lerner et al.
[1] added the fifth C — caring/compassion. The 5Cs represent latent constructs which
culminate to produce the higher order factor of PYD. The resultant model has been described
as one of the most popular conceptualizations of PYD and has also been recognized as a

functional framework for researching PYD in sport [4].
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More specifically, Fraser-Thomas et al. [4] have recommended that future researchers
examine successful sport programs that foster the 5Cs to determine salient features of these
youth sport settings. Further, while much research has been performed on youth development
programs using Lerner et al.’s [1] 5Cs model [1, 5], there has been little empirical research
on the 5Cs in a sport setting. In fact, the majority of PYD research in sport has been
theoretical and cross-sectional in nature. In order to advance our understanding of PYD in
sport, there is a need to conduct longitudinal research to track changes in PYD over time in
groups of athletes. Similarly, if sport programs are supposed to promote PYD in athletes,
there needs to be research that clearly demonstrates this change in athletes over time.

Measuring PYD in sport, however, can be challenging. A recent study by Jones et al. [6]
tested the 5Cs model in a group of youth-sport camp participants using measures adopted
from Lerner and colleagues’ line of research. A factor analysis failed to find support for the
existence of the 5Cs among the athletes, and exploratory factor analyses instead suggested
the presence of a two factor model made up of pro-social values and confidence/competence.

It is possible that Jones et al. [6] failed to find confirmation of the model in their sample
because Lerner et al.’s [1] conceptualization of the 5Cs may not be entirely relevant or
appropriate to the sport domain. Furthermore, the measures employed by Jones et al. were a
modified version of an instrument used by Phelps et al. [5] that focused on general PYD
constructs that were not specifically related to sport. The questionnaires that were used were
not adapted or validated for use in youth sport settings, which highlights the importance and
need for context-specific models and measures of PYD in sport research.

Coté et al. [7] recently suggested a collapsed framework of 4Cs (competence, confidence,
connection, and character) with the integration of caring and compassion into the character
domain. In their review of athletes’ developmental needs using the C’s framework, these
authors found that caring, compassion, and character were not well differentiated in the sport
development literature, with much conceptual overlap in the relevant sport-based research.
Thus, they argued for collapsing all three constructs into a singular ‘character’ domain within
the sport context. The resultant 4Cs mark a return to the original conceptualization first
proposed by Little [3]. Coté et al. [7] have advocated for the use of this modified framework
in future sport PYD research, and there is a need to empirically test this collapsed framework
in a sport setting.

Even though the PYD literature in sport is based on the tenet that sport participation has
significant effects on other life domains [8], this relationship is not well understood. Before
sport programs can claim to foster positive personal development outside of sport, it must
first be determined that these programs produce positive sport-related developmental
outcomes. For this reason, the present conceptualization of the 4Cs differs from the
popularized definitions put forth by Lerner et al. [1] - the present focus is specific to sport.

When discussing athlete outcomes in sport, it is important to also consider the factors that
play critical roles in determining these outcomes. The coach is one such factor that is
recognized as playing an influential role in fostering positive developmental outcomes in
athletes [4]. Researchers have also suggested numerous strategies to aid coaches in
facilitating PYD in their athletes [9-11]. However, a longstanding limitation in research has
been the difficulty in evaluating coaching outcomes and effectiveness [9, 12]. To address this
limitation, the 4Cs have recently been suggested as a framework of desirable athlete
outcomes that can also be used to measure coaching effectiveness [9]. Effective coaching
should result in either positive sport performance or psychosocial outcomes in athletes [13].
The 4Cs provide a concise yet comprehensive framework to measure performance
(competence) and psychosocial outcomes (confidence, connection, and character) in athletes.
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Together, these four constructs represent a novel, holistic approach to athlete development
that incorporates traditional goals of youth sport programs (e.g., skill development and
performance) with an added emphasis on positive psychosocial development.

Coté and Gilbert [9] have presented an integrative definition of coaching effectiveness
and expertise that incorporates the development of the 4Cs in athletes: “The consistent
application of integrated professional, interpersonal, and intrapersonal knowledge to
improve athletes’ competence, confidence, connection, and character in specific coaching
contexts” (p. 316). This definition is comprised of three components: coach knowledge,
coaching contexts, and athlete outcomes. Coach knowledge extends beyond the commonly
examined area of professional knowledge (sport-specific knowledge) to include both
interpersonal (connection with others) and intrapersonal (openness to continued learning and
self-reflection) forms of knowledge. Coaching contexts refers to the varied sport settings in
which coaching can take place. Coté and Gilbert [9], for example, suggested the use of a
typology originally put forth by Coté et al. [14], which divides coaches into four contexts
based on a participation-performance continuum and the varying developmental stages of
athletes. The four contexts are 1) participation coaches for children (sampling years), 2)
participation coaches for adolescents and adults (recreational years), 3) performance coaches
for young adolescents (specializing years), and 4) performance coaches for older adolescents
and adults (investment years). The final component of the integrative definition is athlete
outcomes, which are defined as the previously mentioned 4Cs. Coté and Gilbert [9] stated
that effective coaches require a specific mix of professional, interpersonal, and intrapersonal
knowledge to develop the 4Cs in athletes of a specific context (e.g., adolescent recreational
sport). However, while the nature of the knowledge required by coaches of different sporting
contexts is highly variable, the 4Cs remain stable as the ultimate indicator of athlete
outcomes and coaching effectiveness.

Coté and Gilbert’s [9] integrative definition of coaching effectiveness and expertise has
since been well-received and has been cited in research in the areas of coaching and PYD
[15], coaching knowledge [16], and coaching philosophy [17]. The authors have also
continued working to further develop each component of the definition, including coach
knowledge [18] and athlete outcomes [7]. However, despite this growing body of work, the
issue of how to actually measure desirable athlete outcomes and coaching effectiveness (the
4Cs) remains unresolved.

The present article is the final of a series of three concept papers based on comprehensive
literature reviews across sport participation, personal development, and coaching that aimed
to review the literature on sport participation, personal development, and coaching [7, 9] to
ultimately propose a framework for measuring PYD in sport. In the two previous studies,
more than 200 articles on youth sport and coaching were reviewed. Content analysis of these
articles resulted in four meta-indicators that captured the essence of to-be-defined
characteristics that could result from sport participation: competence, confidence,
connection, and character—the 4Cs. The purpose of the present review is to use the 4Cs as
latent constructs from which a viable measurement framework could be derived to account
for positive development in youth sport.

THE 4CS: A REVIEW OF THE MEASURES IN SPORT

A broad initial search was conducted in the sport literature to compile a list of existing
questionnaires that could be utilized to measure the 4Cs. The search returned 27 potential
measures for competence (9), confidence (4), connection (7), and character (7). The potential
measures were reviewed and compared according to the following criteria: 1) specific to the
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sport domain; 2) able to measure developmental change over time in a reliable and valid
manner; and 3) concise so that the entire battery of questionnaires could be feasibly
administered to youth in one sitting. The measure best fitting these criteria for each of the 4
C’s was selected for inclusion in the toolkit. If, after this review, no suitable existing measure
was found for any of the constructs, then a new measurement strategy was developed based
on well-accepted measurement techniques. A summary of the proposed instruments to
measure the 4Cs can be found in Table 1.

The proposed framework and toolkit does not represent the ultimate method of measuring
PYD in sport; rather it is a practical example of how to measure each construct using pre-
existing instruments and/or techniques. Moreover, we offer this concise framework to
address criticism that measuring coaching goals (e.g., PYD) are difficult, if not impossible
to measure in practice [12]. The proposed framework is intended for use in research but also
aims to be accessible enough to practitioners that it could be used in applied settings to
measure coaching effectiveness and athlete outcomes. A number of implications are
suggested to advance research on PYD and coaching using the proposed framework and
measurement toolkit. Work establishing the real-world validity and practicality of the toolkit
in applied settings is currently being conducted.

Table 1. Proposed Measures of the 4Cs

Instrument Source
Competence Sport Competence Inventory Adapted from Causgrove Dunn et
al. [28]
Confidence Self-Confidence Subscale of CSAI-2R Cox et al. [30]
Connection (coach-athlete) Coach-Athlete Relationship Questionnaire Jowett and Ntoumanis [31]
Connection (athlete-athlete) Peer Connection Inventory Adapted from Coie and Dodge
[35]; Coie et al. [36]
Character Prosocial and Antisocial Behavior in Kavussanu and Boardley [45]
Sport Scale

COMPETENCE

In sport, competence can be conceptualized as a high level of achievement, performance, or
athletic ability. More specifically, sport competence can be broken down into three main
dimensions: technical skills, tactical skills, and physical skills, which are adapted from
Martens’ [19] celestial map of sport skills. Technical skills refer to an athlete’s ability to
move and perform the tasks necessary to achieve success in their sport (e.g., passing,
shooting, guarding, and skating). Tactical skills focus on the specific actions and decisions
that athletes make during competition to gain an advantage over their opponents (e.g.,
decision-making, reading the play, and strategy). Finally, physical skills refer to physical
fitness and functional qualities that allow athletes to the perform sports skills and meet the
sport’s physical demands (e.g., speed, agility, and endurance; [19, 20]). The goal of
measuring competence in the context of the 4Cs framework is to obtain an accurate rating of
an athlete’s ability in a given sport. While it would be ideal to collect completely objective
measures of athletes’” sport competence (e.g., timed physical tests), this toolkit is designed to
provide a simple and practical way to collect data at regular intervals throughout a sport
season. In this case, a tool is required that finds a practical middle ground between subjective
ratings of athletes’ self-perceived competence and objective tests of actual physical ability.
By attempting to target athletes’ actual competence as opposed to self-perceived competence,
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this framework stays in line with the proposition of the 4Cs as desirable outcomes of youth
sport participation, whereby competence targets physical performance while the other three
constructs (i.e., confidence, connection, and character) target psychosocial outcomes [9].

In light of this definition, existing self-report questionnaires aimed at measuring
perceived competence (e.g., [21]) would not provide a true measure of the present
conceptualization of competence. The physical competence subscale of Harter’s [21]
Perceived Competence Scale for Children has been a popular choice for the measurement of
perceived physical competence in youth sport [22-24]. In fact, this subscale has even been
adapted for sport-specific applications [25]. Despite this considerable body of research, this
type of self-report instrument fails to grasp the move toward a more objective or accurate
view of one’s competence in sport. Traditional instruments measure competence by asking
athletes how competent they feel they are in a sport, rather than targeting how competent
athletes actually are in that setting.

As this toolkit has been designed for the concise and straightforward measurement of the
4Cs in young athletes, pencil-and-paper questionnaires have been selected to measure each
construct. For this reason, other methods such as direct observation or skill testing, which
may also provide acceptable and more objective measures of athletes’ sport competence,
were not selected for inclusion in the framework. However, employing a multi-perspective
approach of measuring players’ competence from the point of view of multiple individuals
(i.e., peers and coaches) will help to ensure more accurate and objective rating of competence
in sport. There is a recognized need to utilize multiple rating perspectives when measuring
youth behavior [26]. The combination of multiple ratings for a given athlete will provide a
composite score that is far more accurate and indicative of the athlete’s actual abilities than
relying on a single perspective alone. This is similar to a method that is widely used in youth
social competence research where multiple ratings (e.g., teachers, peers, and parents) are
used to create a single combined score of a child’s social competence [27].

SPORT COMPETENCE INVENTORY

The design of this instrument is based upon the methods used by Causgrove et al. [28] to
measure athletic ability in school children. In that study, students rated their own and their
classmates’ athletic ability using a single-item indicator. While this procedure showed good
reliability, the authors cited a number of limitations including over-reliance on a single-item
measure and a lack of teacher ratings. The proposed sport competence instrument addresses
these limitations by using multiple items and will include versions for coaches and peers.

The sport competence questionnaire includes three versions (self, coach, and peer) that
share the same structure but are worded slightly differently to reflect who is being rated. In
all three versions of the instrument, athletes’ sport competence is broken down into three
items: technical skills, tactical skills, and physical skills. Competence in these areas is rated
on a 5-point Likert scale ranging from ‘not at all competent’ to ‘extremely competent’. The
self-rated competence questionnaire includes these three items while the peer and coach-
rated competence questionnaires include multiple copies of the set of items so that coaches
and athletes can rate each teammate or group member.

Given the varied nature of youth sport environments, it may not be possible to obtain
competence ratings from coaches, teammates, and the athletes themselves. While it is ideal
to attain all three types of competence ratings, each sport context provides unique constraints
and so researchers must adapt their methods accordingly. Regardless of the specific sport
context, the mean of all available competence ratings (i.e., from all sources) can be used as
the index for athletes’ sport competence. This triangulation affords us with the most accurate
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measure of athletes’ competence in sport [27] while adhering to the criteria for the
measurement framework.

CONFIDENCE

The definition of confidence is rooted in Vealey’s [29] work on self-confidence in sport. Sport
confidence is defined as “the belief or degree of certainty individuals possess about their ability
to be successful in sport” [29, p. 222]. In the context of the 4Cs we were primarily concerned
with trait sport confidence, which is the level of sport confidence that an individual usually
possesses. The main function of this framework is to provide a method of measuring changes
in developmental outcomes (the 4Cs) over an extended period of time (e.g., a season or time
period of similar length). Therefore, in considering the construct of confidence, we are
interested in whether an athlete’s sport experiences over time lead to significant lasting changes
in sport confidence. If state sport confidence was measured, it would be difficult to determine
whether an athlete’s level of confidence was solely a product of the specific situation when it
was measured, or whether it reflected the athlete’s general level of confidence.

SPORT CONFIDENCE INVENTORY

The self-confidence subscale of the Revised Competitive State Anxiety-2 (CSAI-2R) [30]
was selected as the basis for the Sport Confidence Inventory. The CSAI-2R is a recently
revised version of the questionnaire that is designed to measure somatic and cognitive
anxiety and self-confidence. The self-confidence subscale is made up of 5 items (e.g., ‘I'm
confident I can meet the challenge’) that are scored on a 4-point Likert scale ranging from
‘not at all’ to ‘very much so’. As the original version of the CSAI-2R targeted state
confidence, the directions provided prior to completing the questionnaire were adapted by
the current authors to target trait sport confidence (i.e., “indicate how you generally feel”
rather than “indicate how you feel right now”). This modification is in line with similar
differences between measurement of trait and state sport confidence in other existing
instruments [29].

This instrument was selected as the measure of confidence because it more closely met
the previously outlined selection criteria compared to other indices of confidence, such as
Vealey’s [29] sport confidence inventories. In particular, it is succinct (5 items), which is
desirable when administering multiple questionnaires to youth athletes. Vealey’s [29] sport
confidence inventories are much longer (15 items), and consequently, the subtle differences
between many of the items may prove to be difficult for younger athletes to comprehend.
While these inventories have been widely used in sport research, the authors feel as though
the approach put forth by Cox et al. [30] would be more suitable to a wide range of sport
settings and age groups. The self-confidence subscale of the CSAI-2R was developed and
validated specifically for sport, but the items are still general enough that they could be
applied across any number of sports. In fact, Cox et al. [30] validated this version of the
CSAI with two independent samples of athletes and urged further research to continue to test
and apply this instrument to different samples in sport. A confirmatory factor analysis of the
revised version of the questionnaire revealed that the self-confidence subscale demonstrates
good psychometric properties with standardized path coefficients of .69 to .80 [30].
However, further testing should take place to assess the psychometric properties of the scale
in its proposed application to measure sport confidence at the trait level.
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CONNECTION

Connection is conceptualized as a measure of the quality of relationships and degree of
interaction with peers and coaches in the immediate sport environment. In order to promote
PYD, adolescents need to engage in meaningful and positive relationships with the
individuals in their environments. Given the significant differences between peer and coach-
athlete relationships in sport, two different measures are proposed to assess these separate
aspects of connection.

COACH-ATHLETE RELATIONSHIP QUESTIONNAIRE

The Coach-Athlete Relationship Questionnaire (CART-Q) [31] is an 1l1-item self-report
questionnaire that measures the nature of the coach-athlete relationship from the perspectives
of both the coach and athlete. The questionnaire is composed of three subscales that break
down the coach-athlete relationship into closeness (emotions), commitment (cognitions), and
complementarity (behaviors). Both versions of the instrument (coach and athlete) are
identical except that the wording is reversed in certain areas to reflect the individual being
evaluated. For example, athletes are asked to respond to the item ‘I trust my coach’, while
coaches are asked to respond to the item ‘I trust my athlete’. Participants answer each item
based on a 7-point Likert scale ranging from ‘not at all’ to ‘extremely’.

The CART-Q was selected as the instrument to measure athletes’ connection with coaches
because it is concise and directly targets the perceived quality of coach-athlete relationship
rather than perceptions of specific interaction styles or behaviours, regardless of sport or
specific context. These are necessary qualities for the purpose of this measurement
framework because it is intended to be applicable across a wide range of contexts in youth
sport. Initial analyses of the instrument with adolescent athletes and their coaches showed
good validity and reliability with a coefficients ranging from .82 to .89 [31].

PEER CONNECTION INVENTORY

A sociometric nomination approach has been proposed to measure the peer dimension of
connection. Sociometry is a commonly used method in developmental psychology to
measure peer perceptions and social status in children and adolescents [32]. Despite its
popularity in other fields, a relatively recent review of the literature revealed that this
methodology has been under-utilized in the study of peer relations in sport [33]. In fact, while
some researchers have employed sociometric techniques in physical activity settings with
school children (e.g., [28]), few have employed a similar technique in a sport setting [33].
The validity of this specific strategy in sport has yet to be established, but extensive reviews
of sociometric research have shown that this approach is well-accepted and appropriate for
use with children and adolescents [34].

A positive and negative nomination-based approach was adapted from Coie and
colleagues [35, 36]. In the Peer Connection Inventory, participants are instructed to nominate
the three teammates or peers that they enjoy participating in sport with the most and the three
teammates or peers that they enjoy participating in sport with the least. This method was
selected over a rating scale approach, where participants would rate the extent to which they
enjoy participating in sport with each of their teammates [37]. Employing a nomination
approach allows for the differentiation of participants based on a two-dimensional
sociometric classification system: social impact and social preference [38]. Social impact
relates to the relative degree to which participants are noticed by their peers while social
preference relates to the degree to which participants are liked or disliked by their peers [38].
In a rating scale approach, participants rate each peer in the group, which makes it difficult
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to gather information on isolated individuals or social visibility [39]. Furthermore,
nomination-based techniques are often favored over rating scales due to the relative ease of
data collection and analysis. Rating scales can be tiring and time-consuming for participants
to complete [39], thus potentially influencing the validity of participants’ responses; this is
of particular concern with respect to the proposed measurement model since participants will
be required to complete a battery of questionnaires at one time.

Sociometric data have been used to classify participants into five groups in previous
research: popular, rejected, neglected, controversial, and average [32]. Popular participants
receive a high number of positive nominations by their peers, while rejected participants
receive a high number of negative nominations. These two groups would also score highly
on social impact since they receive many nominations from their peers. Neglected
participants, on the other hand, receive few nominations at all, and therefore score low on
social impact. Controversial participants are interesting in that they receive a high number of
both positive and negative nominations. Finally, average participants are those who do not
meet the criteria for any of the other groups and instead receive an average number of both
positive and negative nominations. A large body of literature has demonstrated that children
and adolescents classified into these sociometric groups display distinctive behavioral
characteristics (see [32] for a review). For example, popular children tend to display a greater
ability to maintain positive social relations [40], while rejected children are usually found to
be more aggressive than their peers [32]. The majority of research using this method has been
conducted in a school setting; its application in sport would prove useful to extend and verify
the salient behavioral correlates of these sociometric groups.

This sociometric approach might be used in sport to measure changes in peer connection over
time based on the number of athletes that meet the statistical criteria for the different groups at
each time point [36]. This classification system is based on standard scores derived from the
number and type of nominations received [36]. Hypothetically, a positive social environment
with an ‘effective’ coach would lead to a decreased number of athletes meeting the criteria for
the negative sociometric groups (e.g., rejected and neglected) and a corresponding increase in
athletes classified as average or popular. These changes could be analyzed at a group level (i.e.,
number of athletes in each group) or individually (i.e., individual group migration).

A nomination-based sociometric approach was selected to measure peer connection over
more traditional self-rated questionnaires because it is simple and easy to administer to a
group of young athletes. Further, previous research on peers in sport has focused on
qualitative methods and youth’s perceptions of their peers, which has failed to entirely
capture the complex and dynamic nature of peer interactions and relationships [41]. The Peer
Connection Inventory utilizes a sociometric approach to build upon the existing body of
literature on peers in sport by collecting data from each member of the group or team, rather
than relying on a single perspective alone.

CHARACTER

As previously mentioned, the caring and compassion constructs were found to be integrated
within the conceptualization of character development in the sport coaching and athlete
development literature [7]. Character can be defined in terms of moral development and
sportspersonship [42]. Specifically, character in sport is generally typified by the engagement
in prosocial behaviors and avoidance of antisocial behaviors. Prosocial behaviors are
voluntary actions intending to help or benefit others [43], for example helping an injured
opponent. Antisocial behaviors, on the other hand, are voluntary actions intending to harm
or disadvantage others [44], such as deliberately injuring an opponent.
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PROSOCIAL AND ANTISOCIAL BEHAVIOR IN SPORT SCALE

The Prosocial and Antisocial Behavior in Sport Scale (PABSS) [45] is a 20-item
questionnaire that will be used as a measure of character. This instrument is broken down
into four subscales which target prosocial and antisocial behavior toward both teammates
and opponents. For each item, athletes rate how often they engage in a specific behavior
based on a 5-point Likert scale ranging from ‘never’to ‘very often’. Example items include
‘Gave positive feedback to a team-mate’ and ‘Physically intimidated an opponent’.

The PABSS was chosen as the instrument to measure the character construct because it is
relatively brief and targets discrete, easy to understand examples of behaviors that are
relevant across an assortment of team sport contexts. Initial testing determined that the
instrument is valid and reliable for use with adolescent team sport athletes with o coefficients
ranging from .74 to .86 [45].

DISCUSSION

This framework for the measurement of the 4Cs of PYD represents an integrative and
holistic approach to our understanding of athlete development. The proposed toolkit should
not be considered a replacement for all of the existing tests and instruments used to assess
athlete outcomes (e.g., [46-48]); instead, it is a simplified, practical measurement toolkit that
can be used by researchers, and hopefully coaches and practitioners as well, to supplement
the tests already used with their athletes. This type of simple toolkit is grounded in the PYD
literature and can provide a common measurement platform to allow for comparisons across
coaches and sport experiences —something that is currently lacking in both research and
practice. One of the primary strengths of this measurement strategy is that it is made up of
existing instruments and techniques that have previously been used and validated with
similar samples. The collection of these individual instruments into a cohesive framework
allows for the accurate measurement of developmental outcomes of youth team-sport
participants. Rather than just a list of questionnaires, this framework has been designed such
that the whole is greater than the sum of the parts. The group of questionnaires combines to
measure the 4Cs of PYD in their totality, which has been recognized as the desirable outcome
of youth sport participation [9]. Initial pilot testing with this toolkit has been conducted in
youth sport settings in Canada (male soccer players aged 10-11; male and female volleyball
players aged 14-18) and the United States (male and female water polo players aged 14-18).
All participants completed the battery of questionnaires in less than 20 minutes (typically
ranging between 10 and 15 minutes) with minimal difficulty or direction from the
researchers. In-depth psychometric work is required to assess the reliability and validity of
the group of instruments in the toolkit.

In terms of coaching research, this methodological framework addresses the need for a
method of measuring coaching effectiveness [9]. While the importance of measuring
athletes’ performance or competence in sport has long been understood, it is also necessary
to measure desirable psychosocial outcomes in athletes (i.e., confidence, connection, and
character) when assessing coaching effectiveness and expertise [9]. These elusive
psychosocial outcomes are often difficult to grasp and measure; the present framework
attempts to provide a simple and concise method of measuring not only competence, but also
confidence, connection, and character. This framework may prove useful in the identification
of expert coaches based on Coté and Gilbert’s [9] integrative definition. This framework
could also be used in interventions designed to improve coaching effectiveness. For example,
the ability of a coaching intervention designed to promote PYD in athletes could be assessed
by administering this group of questionnaires prior to and following an intervention.
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The primary focus of this article was to propose a simple method of measuring the 4Cs in
a youth team sport setting. One of many possible uses for this measurement framework is the
identification of sport environments effective at promoting PYD. Sport teams that
successfully promote the 4Cs can be identified through the longitudinal completion of the
proposed procedures. Also, the proposed toolkit provides direct evidence of a particular
coach’s influence on athlete development. If multiple teams within a single sport program or
organization are measured using this approach, it could provide indirect evidence on the
program’s overall effectiveness to promote PYD among their athletes. This program
approach is currently being pilot tested in a large (2,575 students) urban high school in the
United States. The athletics director and the principal at the school were debriefed on the
toolkit and have endorsed its use with all student-athletes across the athletics program. This
early, ongoing, field experience illustrates the promise of this toolkit as a practical and valid
measurement battery for youth sport settings. Once these effective teams and programs have
been determined, future research can more closely examine the specific contextual processes
that enable these programs to foster positive developmental outcomes.

One of the most attractive aspects of this measurement framework is its ability to track
change in the 4Cs over time. This framework could be utilized in any sort of longitudinal
research, such as program evaluation. By using a pre/post-test design at the beginning and
end of a season or time span of similar length, it is possible to measure the amount of
developmental change that occurs over that time span. This would be especially useful to
evaluate the effectiveness of coaches and organized sport experiences that have been
specifically developed to promote PYD. The use of the proposed framework would allow
researchers to pinpoint areas of PYD that are being ignored or underdeveloped by certain
sport programs.

A unique quality of the proposed framework and toolkit is that it is integrative in nature
and the areas of literature that support each construct are vast and varied. This integrative
approach should be embraced and can help to guide future research. It may be useful to
combine this toolkit of questionnaires with other research methodologies to provide a more
holistic and thorough understanding of athletes’ developmental experiences than could be
provided by pencil and paper questionnaires alone. Multiple methods of measuring each
construct would also help to test the validity of each instrument and help to guide the future
refinement of the questionnaire package. Certainly, each construct could be measured more
comprehensively through the use of additional instruments; however, we also need to be
aware of time and resource constraints. The relatively short attention spans of younger sport
participants, as well as the limited time available for such non-directly sport related activities
(i.e., filling out questionnaires) need to be accommodated in order to construct a practically
useful measurement tool. In light of this, this framework has been designed to be a concise
method of measuring the 4Cs; the following suggestions are simply ideas for future research
that could complement and help to refine the proposed framework and toolkit.

For example, competence, connection, and character could all be suitably paired with
systematic observation since these constructs are characterized by more easily observable
behaviors. The PABSS [45] in particular is made up of 20 discrete behaviors that could easily
be coded using behavioral observation. Observation not only allows for the measurement of
the frequency of certain behaviors but also the contextual conditions in which they occur.
Competence-related behaviors could be behaviors related to the items of the Sport
Competence Inventory as well as more general statistics (e.g., shots, blocks, goals, etc.). The
use of systematic observation in concert with sociometric connection data could help to link
more traditional measures of peer acceptance and social status [38] with the type of
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interactive behaviours athletes are actually displaying [41].

It might also be interesting to compare the sociometric connection data with social
network analysis [49]. Using social network analysis, the amount of interaction between
teammates could be analyzed using video and plotted to display the interconnectedness
among teammates or group members. It would be beneficial to compare the patterns of
interaction among teammates as shown by the sociometric questionnaires and social network
analysis. For example, one could investigate whether higher rated athletes interact with a
greater number of peers, or if lower rated athletes interacted with other similarly-rated
athletes. These findings could then be linked and compared to previous sociometric research
in school-based settings [32].

Given that sport confidence is a subjective internal construct, it is difficult to measure it
by only using external methods such as observation. However, qualitative interviews with
athletes could be conducted to help construct a more deep and rich account of how and why
athletes display certain levels of confidence in various sport situations. This step could be
directly relevant to the refinement and development of the confidence instrument.
Furthermore, video observation might also be employed in conjunction with interviews to
uncover salient behaviours with respect to sport confidence through video elicitation
techniques [50].

CONCLUSION

This revised conceptualization of the 4Cs is much narrower than traditional definitions
within the general psychology literature [51], as the present definitions are specific to the
sport context. As such, any developmental change or outcome measured by these instruments
cannot be generalized beyond the sport context. The present method of measurement is
designed to be the first step in empirically measuring the 4Cs and resultant PYD in sport.
Since there were no existing measures for competence and connection appropriately meeting
the inclusion criteria, novel measures were developed from relevant existing areas of
research. However, the reliability and validity of these measures have yet to be tested in
detail, and subsequent research should critically examine these tools and refine them as
needed. In particular, given that the present focus of the toolkit is on team sport, these future
refinements should aim to adapt the toolkit for application to a broader range of settings such
as individual sports. Finally, after positive sport experiences and effective coaches have been
identified using these tools, further research should then be performed to investigate whether
these positive outcomes extend beyond sport to more general life domains.
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