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This paper reports the theoretical conceptualisation, statistical development, and
application of an Implementation Index to evaluate the quality of implementation
of the KidsMatter Primary school mental health initiative in Australia.
Questionnaires were received from the parents and teachers of almost 5000
students, and also from KidsMatter project oﬃcers. A conceptual framework of
ﬁdelity, dosage, and delivery guided the selection of questionnaire items to create
the Implementation Index, which was reﬁned using Latent Class Analysis.
Schools’ scores on the Index were classiﬁed into high, average, and low
implementation categories. Proﬁles of high- and low-implementing schools
provided insights into the characteristics of successful and less successful
implementation. Next, hierarchical linear modelling showed that children’s social
and emotional competencies signiﬁcantly improved over time in average- and
high-implementing schools, but not in low-implementing schools. The Implementation Index can inform areas for attention in health promotion initiatives
and can provide a framework for future evaluations.
Keywords: mental health promotion; evaluation; implementation quality; latent
class analysis; hierarchical linear modelling

Introduction
Student wellbeing is of central concern for parents1, teachers, and governments. In
recent times, several organisations have undertaken major school-based initiatives to
address students’ wellbeing. Schools have ready-made populations of students that
can be targeted for general, as well as speciﬁc, mental health promotion initiatives
(Collaborative for Academic Social and Emotional Learning [CASEL], 2008;
Domitrovich et al., 2008; Giesen, Searle, & Sawyer, 2007; Mukoma & Flisher, 2004;
World Health Organiziation [WHO] Europe, 2006). The focus of such initiatives has
moved, in accordance with World Health Organization recommendations, towards a
‘‘settings’’ approach, which is reﬂected in the concept of the health promoting school
(Mukoma & Flisher, 2004; WHO and Health and Welfare Canada, 1986). Such
initiatives include the Social and Emotional Aspects of Learning (SEAL) program in
the United Kingdom (Department for Children, Schools and Families, 2009) and
initiatives by the United States-based Collaborative for Academic, Social and
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Emotional Learning (CASEL, 2011a), the European Centre for Educational
Resilience and Socio-Emotional Health (EDRES, 2009), and the European Network
for Socio-Emotional Competence in Children (ENSEC, 2009). Initiatives in
Australia include MindMatters Secondary (MindMatters, n.d.), KidsMatter
Primary (KidsMatter, 2009), and KidsMatter Early Childhood (KMEC, n.d.).
In order to convince stakeholders that health promotion initiatives are
worthwhile investments, there is a need for strong evidence that the initiatives do
make a diﬀerence to school environments and student wellbeing (Biglan, Mrazek,
Carnine, & Flay, 2003; Mukoma & Flisher, 2004; Rootman, 2001). Colquhoun
(2005) argued for realistic evaluation (see Pawson & Tilley, 1997) to answer
questions such as, Does health promotion in school settings work?, Under what
circumstances does health promotion in schools work?, How does health promotion
delivered through school programs work?, and, For whom do such programs work?
It becomes apparent from these questions that evaluations can be of diﬀerent
types. An outcome evaluation focuses on whether an initiative achieved its stated
aims. A resources evaluation examines whether the structural supports and materials
used as the core of the initiative (e.g., curriculum materials and professional
development programs) were of good quality. A third type, process evaluation,
focuses on the way the initiative was enacted. These three evaluation types are
interrelated (Payne, 2009). For example, good quality curriculum resources could be
accompanied by poor professional learning programs and subsequent poor quality
delivery processes, leading to poor outcomes. Or, in an alternative scenario, poor
quality resources could be compensated for by creative and skilled delivery, with
positive outcomes being achieved in spite of material deﬁciencies. The ﬁndings of all
three evaluation types, outcomes, resources, and processes, can contribute to policy
decisions about ways to proceed with the subsequent roll-out of health promotion
initiatives.
Evidence from outcome evaluations is growing. For example, a recent review by
Durlak, Weissberg, Dymnicki, Taylor, and Schellinger (2011) indicated that rigorous
assessments of outcomes of mental health promotion initiatives in schools
demonstrate that such programs can have an impact upon students’ social and
emotional skills and academic performance. The processes of implementation are less
well documented but are receiving increased attention (Elias, Zins, Graczyk, &
Weissberg, 2003). In particular, identifying relationships between processes of
implementation and outcomes has been identiﬁed as needing an increased research
focus (Conduct Problems Prevention Research Group, 2010; Domitrovich &
Greenberg, 2000).
The present paper attends to these latter two issues. First, we report the use of
latent class analysis (LCA) to develop and apply an Implementation Index to inform
the evaluation of implementation processes during the KidsMatter Primary school
mental health initiative in Australia. Second, we report the use of hierarchical linear
modelling (HLM) to identify relationships between schools categorised as high or
low implementers on the Implementation Index, and changes over time in students’
scores on a social and emotional competencies scale.
Interventions and evaluations in school-based settings
Schools are complex organisations that pose signiﬁcant challenges for the delivery
and evaluation of health promotion initiatives (Barry & Jenkins, 2007; Clift &
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Jensen, 2005; Payne, 2009). Recently, Resnick (2010) drew attention to how the
structural aﬀordances and constraints of educational organisations facilitate the
success or failure of educational initiatives. Even within a cluster of settings that may
be structurally alike in some ways (such as schools within the same educational
system), conditions can vary widely. For example, Askell-Williams, Lawson, and
Slee (2009) discussed a range of personal and social conditions, such as students’ and
teachers’ background knowledge, existing programs, availability of resources, and
leadership commitment to the aims of the initiatives, that vary across schools prior
to the introduction of any new initiative. Such pre-existing conditions can be
expected to interact with the components of an initiative in either supportive or nonsupportive ways. Similarly, Jaycox et al. (2006) argued that the success of a program
may rely upon whether suﬃcient background work has been done to match the
intervention program to the needs of the target population, and whether that
population is eﬀectively engaged with the implementation of the intervention. Lee
et al. (2008) also expressed concerns about rolling out evidence-based prevention
programs into complicated real world conditions with limited controls over
implementation processes. In such settings, key program components might be
modiﬁed or deleted, and inconsistencies in program delivery could develop. For
example, programs with multiple intervention components (e.g., child, parent, and
school), and extended time lines, place substantial demands on local implementers
(such as teachers), who may have little or no previous experience in delivering mental
health interventions. Lee et al. warned that, over time, complex interventions may be
simpliﬁed at the expense of key program objectives and strategies, with consequent
impacts on program outcomes.
The designs used for many contemporary, settings-based health promotion
initiatives have been described by Weare (2010) as loose enabling frameworks. Such
intervention designs may be based on a common approach at a broad conceptual
level, but may not explicitly specify components for action in each setting. Rather,
the model of intervention may be for each setting to determine which programs,
from a potentially broad range of related oﬀerings, best suit their needs. With
particular reference to school-based health promotion initiatives, Weare and Nind
(2011) proposed that ‘‘something is going wrong either with the evaluation of many
agency-led European and Australian whole school approaches, or with the
approaches themselves’’ (p. 62). Weare and Nind explained this further as follows:
Some whole school approaches . . . are failing to show impact (Wilson and Lipsey, 2007;
Durlak et al., 2011). Authors attribute this to a lack of consistent, rigorous and faithful
implementation which is causing these approaches to become too diluted and thereby to
lack impact. The European and Australian style and the type of whole school
approaches it generates tend to promote ‘bottom up’ principles such as empowerment,
autonomy, democracy, and local adaptability and ownership (WHO, 1997). [Such
programs] have produced a wealth of well-planned materials, guidelines and advice, but
are also deliberately non-prescriptive and principles based. This ﬂexible and nonprescriptive style is echoed in wider approaches to mental health across Europe and
Australia, which emphasise the need for end-user involvement and the lay voice. This
approach contrasts with the US style of more top-down, manualised approaches, with
scripts, prescriptive training, and a strict requirement for programme ﬁdelity. (p. i66)

By way of example, in a randomised controlled study to evaluate health
promoting schools in Australia, Mitchell, Palmer, Booth, and Davies (2000 p. 245)
concluded that ‘‘signiﬁcant diﬀerences in health-related policy and practice would
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only be seen if schools focused on the same issues’’, which the schools in the study
did not do. Another example was provided by Melhuish et al. (2007), who reported
the need for innovative approaches to the evaluation the Sure Start Local
Programmes, where local autonomy, combined with lack of speciﬁcation of how
the program aims were to be achieved, meant that there was no speciﬁed model
against which ﬁdelity could be formally evaluated. Similarly, Humphrey, Lendrum,
and Wigelsworth (2010) posited that the very small eﬀect sizes for desired outcomes
in SEAL appeared to be related to lack of structure and consistency in social and
emotional education programs, un-monitored delivery and an inadequate level of
human and ﬁnancial resources, related to its design being,
essentially what individual schools make of it rather than being a single, consistently
deﬁnable entity. It was conceptualised in this manner to avoid the lack of ownership and
sustainability that might be associated with the more ‘‘top-down’’, prescribed approach
that is taken in the USA. (Humphrey et al., 2010 p. 7)

Concerns about these ‘‘common framework-variable program’’ designs are
signiﬁcant. However, because school-based interventions constitute such a major
proportion of contemporary mental-health promotion initiatives, it is important to
accommodate the fact that such initiatives often involve quite distinct intervention
designs. Although it might be optimal to consider only interventions that have
been conducted in replicated randomised control trials (see Bellg et al., 2004;
Weare & Nind, 2011), Rootman (2001) argued that the ﬁeld of health promotion
may not always lend itself to such ‘‘high-level’’ eﬃcacy assessments to measure
intervention successes. Interventions that have proven eﬃcacious under wellcontrolled conditions may have high internal validity but low external validity
when delivered in variable contexts such as schools (Kam, Greenberg, & Walls,
2003).
Given the substantial level of ﬁnancial resources and professional time invested
in interventions such as SEAL or KidsMatter, it is important that key factors
associated with the intervention eﬀects be identiﬁed. This will require innovative
approaches to evaluation design. One such approach is to examine the inﬂuence of
implementation processes on the eﬀect of an intervention.
Process evaluations of school-based interventions
This line of reasoning about the need to attend to implementation processes was
adopted by Domitrovich et al. (2008) when they considered why some programs that
are successful in eﬃcacy trials have been shown subsequently to be less successful in
real school settings. They suggested that a key factor might be the quality of the
processes of implementation, which could be predicted to be associated with the
outcome of the intervention. Melde, Esbensen, and Tusinski (2006) argued that
process evaluation can document observed responses to, for example, the frequency
and quantity of delivery of components of the intervention, including whether such
dosage reﬂects the program intentions. A signiﬁcant advantage of process
evaluation, especially with respect to programs that appear to fail, is that it can
inform analyses of whether a failure is due to poor program design or to poor
implementation of a (potentially well-designed) program. Similarly, process
evaluation permits analyses of successful program characteristics: Such information
is vital for eﬃcient transfer of programs to new contexts.
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What should be considered in a process evaluation? Lee et al. (2008), drawing
from earlier work of Dane and Schneider (1998), described a multidimensional
construct of implementation ﬁdelity, consisting of the number and length of
services provided (exposure), the degree to which program strategies conformed to
the manual (adherence), and how well implementers delivered the program
(quality of delivery, including implementer enthusiasm, comportment, and
preparedness). A similar approach to process evaluation was also developed by
Domitrovich et al. (2008), who identiﬁed the following three dimensions of
implementation quality:
. Fidelity: The degree to which an intervention and its support system are
conducted as planned.
. Dosage: The frequency, duration, and timing of both the interventions (such as
numbers of lessons delivered) and their support systems (such as number of
contacts between project oﬃcers and school principals).
. Delivery: The professional expertise of the delivery agents (e.g., teachers,
support personnel, and external agents), including issues such as sensitivity,
engagement, and responsiveness to the goals of the program and to the
recipients of the program in terms of productive teacher–learner
relationships.
It is these dimensions of ﬁdelity, dosage, and delivery that we used to frame the
evaluation of the processes of implementation in the KidsMatter initiative trial and
that are reported in this paper.
The above three dimensions have been considered to varying degrees in past
evaluations. For example, Kam et al. (2003) identiﬁed two factors that
contributed to intervention success, namely, (a) adequate support from school
principals and (b) high degree of classroom implementation by teachers. In a
wide-ranging treatment, Shek, Sun, and Kan (2009) analysed classroom-based
observations of the Positive Adolescent Training through Holistic Social
Programmes (PATHS) in Hong Kong. Shek et al. identiﬁed six factors that
represented good implementation quality. The ﬁrst factor was program adherence
and achievement of program objectives. The next four factors were related to
instructors’ program delivery skills and preparation, including carrying out the
program in an interactive manner, giving positive feedback and support to
students, providing opportunities for student reﬂection, and good lesson
preparation. The sixth factor was student interest in attending the lessons. The
factors identiﬁed by Shek et al. and Kam et al. could be used as indicators of
processes of delivery, and ﬁdelity, respectively.
In a study of a diﬀerent PATHS (Promoting Alternative Thinking Strategies)
program, Greenberg and colleagues (Conduct Problems Prevention Research
Group, 2010) collected dosage information from weekly teacher reports about the
PATHS lessons they had presented and ﬁdelity information from observers’
assessments. Four indicators of ﬁdelity were employed: (a) quality of teaching of
PATHS concepts, (b) teachers’ modelling of PATHS concepts throughout the
school day, (c) quality of classroom management (during PATHS lessons), and (d)
openness of teachers to consultation with the educational consultant. These
observations appear to provide broad assessments of ﬁdelity to the overall aims of
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the program and might also be relevant indicators of the quality of delivery of the
program.
Van Der Heyden, Witt, and Gilbertson (2007) drew attention to aspects of
intervention support, arguing that interventions can decrease the need for special
education services when implemented with high integrity by a paid research
associate. However, these authors raised questions about whether such dedicated
support is sustainable in regular settings. They posited the more likely scenario
that, in the longer term, teachers (alone) deliver the interventions with consequent
losses of program ﬁdelity. Similarly, Melde et al. (2006) noted that school-based
prevention or intervention programs often failed to implement interventions in
ways consistent with program expectations. Melde et al. reported an evaluation of
a classroom intervention in which ﬁdelity was compromised by typical deviations
from the prescribed program, such as omission of the introduction or conclusion,
skipping steps in the lesson, or becoming so engrossed in some steps that lesson
time ran out. Indeed, in the Melde et al. report, time management was an issue for
the 11 classes observed. The observed events in the Melde et al. study could result
in reduced program eﬀects and cause program providers to overestimate the
ﬁdelity of their own implementation practices. Similarly, Humphrey et al. (2010)
reported some of the observed variations in the processes of implementation of
SEAL in the UK, including variations in the classiﬁcations of staﬀ who delivered
the modules of instruction, how long and how often the instruction occurred, and
how much status the instruction was aﬀorded by staﬀ. And Hallam’s (2009) report
from an analysis of the SEAL evaluation data demonstrated how interactions
between implementation processes and outcomes might occur. Hallam indicated
that SEAL had led to outcomes such as increase in staﬀ’ understandings of the
social and emotional aspects of learning and increases in staﬀ’ understandings
about their pupils. This had changed staﬀ behaviour, enhanced their conﬁdence in
their interactions with pupils, and led them to approach behaviour incidents in a
more thoughtful way. It is arguable that these outcomes related to staﬀ’
capabilities would have interacted with the processes of the staﬀ’ delivery of
SEAL and, as such, address the delivery dimension suggested in the Domitrovich
et al. (2008) framework.
Evaluating implementation
From the above review, it can be seen that quality of processes of implementation is
an issue of ongoing concern. However, evaluations of implementation quality have,
mostly, not focussed on the range of potential inﬂuences encompassed by the
dimensions of the Domitovich et al. (2008) framework. Indeed, Domitrovich and
Greenberg (2000), Melde et al. (2006), Lee et al. (2008), Payne (2009), and Greenberg
(2011) have all identiﬁed gaps in the assessment and documentation of the processes
of implementation, with research reports consistently failing to make use of
information related to processes of program delivery. Furthermore, Greenberg
argued that the ﬁeld of prevention science, to which mental health promotion
belongs, requires new and innovative processes and tools for measuring the
eﬀectiveness of interventions. Thus, one purpose of the present paper is to report the
design of an Implementation Index that provides measurements of the three
dimensions of ﬁdelity, dosage, and delivery in the implementation of the KidsMatter
intervention.

Downloaded by [Flinders University of South Australia] at 21:24 11 August 2014

School Eﬀectiveness and School Improvement

363

A second purpose of this paper addresses another issue identiﬁed by Domitrovich
and Greenberg (2000), namely, that relatively few studies report relationships
between the quality of processes of implementation and desired program outcomes
for students. For example, Domitrovich and Greenberg reported that, in 34
prevention programs, only 21% examined whether any aspect of the quality of the
intervention was associated with desired outcomes. One example where a ﬁdelity
assessment was matched to outcomes was provided by Oshima, Cho, and Takahashi
(2004), who used ﬁdelity scores to divide subjects into three groups (low, medium, and
high ﬁdelity). The authors then compared the outcomes between participants in the
low-ﬁdelity and high-ﬁdelity implementation groups. Another example of matching
implementation quality to outcomes was provided by Melhuish et al. (2007), who, in
their evaluation of the Sure Start Local Programmes, reported that programs scoring
higher on 18 purpose-designed implementation proﬁciency indicators also scored
higher on measures of program impact on child and parenting outcomes.
Recognising that relationships do exist between processes and outcomes, Kam
et al. (2003) proposed that reports about ‘‘eﬀectiveness’’ (processes) need to
accompany reports about ‘‘eﬃcacy’’ (outcomes). Such an approach recognises the
diﬃculties faced in synthesising process, output, and outcome ﬁndings, while
attending to diﬀerent aspects and levels of activities within and between diﬀerent
types of schools (Mukoma & Flisher, 2004). Thus, to address the second aim of the
present paper, we report associations between schools’ scores on the purposedesigned Implementation Index and an outcome measure of children’s social and
emotional competencies.
The objectives of this paper are guided by the following research questions:
(1) Can an Implementation Index based upon a three-dimensional framework of
ﬁdelity, dosage, and delivery reliably diﬀerentiate between high-implementing
and low-implementing KidsMatter schools?
(2) What are the relationships between high-implementing and low-implementing KidsMatter schools and changes over time in students’ social and
emotional competencies?
The context in which these research questions are addressed is the KidsMatter
Primary school mental health promotion, prevention, and early intervention
initiative (KidsMatter), which was piloted in 101 Australian primary schools in
2007–2008.
The KidsMatter Primary Schools Mental Health Initiative
KidsMatter was founded on a social-ecological approach that recognises the
inﬂuences of parenting actions and family environments, school contexts, and the
psychological world of each child, on the development of children’s positive mental
health (Graetz et al., 2008; Slee et al., 2009). Expressions of interest to join the twoyear KidsMatter pilot were sought from all 7739 Australian primary and middle
schools. From the resulting 260 expressions of interest, a stratiﬁed sampling
procedure was used to select 101 schools.2 The sampling procedure ensured the
participation of schools located in metropolitan, rural, and remote areas, the
inclusion of state, independent, and Catholic schools, and encompassed a range of
socioeconomic areas.
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Downloaded by [Flinders University of South Australia] at 21:24 11 August 2014

. improve the mental health and well-being of primary school students,
. reduce mental health diﬃculties amongst students, and
. achieve greater support for students experiencing mental health diﬃculties.
KidsMatter provided schools with a common conceptual framework, a
prescribed implementation process, and resources such as program and curriculum
guides, web- and paper-based information, staﬀ professional learning programs, and
KidsMatter project oﬃcer support. The KidsMatter approach of providing a
common conceptual framework, but leaving freedom for school sites to select
programs suitable for their own contexts, was intentionally designed to respond to
variations in school settings located across wide physical, social, and cultural
geographies. This approach was similar to that used in SEAL (Humphrey et al.,
2010) and the Sure Start Local Programmes (Melhuish et al., 2007) and was one of
the democratic approaches to intervention design speciﬁcally referred to by Weare
and Nind (2011). In the KidsMatter model, State-based KidsMatter project oﬃcers
supported staﬀ from each participating site to identify which programs were needed
to improve existing services, and which activities needed to be adopted or created to
meet identiﬁed needs, without direct speciﬁcation of how existing school programs
were to be changed or exactly what was to be delivered.
The KidsMatter conceptual framework consisted of a whole-school approach
with four nominated components for intervention, namely, (1) developing a positive
school community, (2) providing regular social and emotional education for
students, (3) providing parenting support and education, and (4) early intervention
for students experiencing, or at risk of, mental health diﬃculties. In addition,
KidsMatter prescribed that schools should follow a 7-Step implementation process
related to focussing attention on the four components, as follows:
Step 1. Deﬁne the issues by writing a summary statement to describe the
school’s current situation related to each component
Step 2. Set goals based on each summary statement
Step 3. Identify any concerns in achieving the goals
Step 4. Develop a broad range of options/strategies to address concerns and
achieve goals
Step 5. Evaluate the feasibility of each option/strategy
Step 6. Formalise the component plan
Step 7. Implement the plan and review
KidsMatter schools were provided with a manual; however, it was not a manual
of programs to be implemented. Rather, the manual prescribed processes for schools
to follow in order to address each component according to school needs. For
example, the manual provided advice about conducting a school audit to identify
areas of strength and weakness, and prescribed that social and emotional education
should be delivered to all students regularly, and at least once per week. Schools were
free to select their own resources, such as curricula for social and emotional
education, and were provided with an annotated guide to a wide range of socialemotional programs that could inform their curriculum choices. Implementation
support and staﬀ professional development was coordinated, and often personally
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provided, by KidsMatter project oﬃcers, who were each responsible for
approximately ten schools.
Evaluating KidsMatter schools’ attention to the four component framework and
7-Step implementation process was central to an extensive collection of quantitative
and qualitative data across the 2 years of the pilot initiative. Some of these data
underpin the analysis and discussion presented in this paper.
Method
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Ethics approvals
We received ethics approvals from our University’s Social and Behavioural Research
Ethics Committee, and from all school, jurisdiction, and departmental bodies in all
Australian states and Territories.
Questionnaires from multiple informants
Following an extensive review of the literature, we created questionnaires for
parents, teachers and KidsMatter project oﬃcers. The questionnaire items were
piloted (with participants not involved in KidsMatter) for face and content validity.
Where scales were created, the scale items were subjected to exploratory and
conﬁrmatory factor analysis and tested for item reliability.4 The use of responses
from teachers and parents within each school, as well as responses from non-schoolbased (external) KidsMatter project oﬃcers who were responsible for clusters of
schools, enabled us to triangulate a range of informants’ perspectives about concepts
of interest.
We delivered the questionnaires on four occasions over 2 school years to the
teachers and parents of a stratiﬁed sample of over 7000 students, resulting from the
selection of up to 76 students per school, with approximately equal numbers of boys
and girls in the KidsMatter targeted age group of 10 years old (backﬁlled with
students from diﬀerent age groups in smaller schools, in order to achieve up to 76
students per school5). The questionnaires covered two main areas: (1) engagement
with, and implementation of, KidsMatter, and (2) inﬂuences of KidsMatter on
schools, teachers, parents, and students. Most items on the questionnaires required
responses on a 7-point Likert rating scale, ranging from strongly disagree (score 1) to
strongly agree (score 7). In particular, the teacher questionnaires included a scale to
measure each selected child’s social and emotional competencies (detailed later in
this paper).
Eight state-based KidsMatter project oﬃcers, who were responsible for
facilitating the intervention in schools, also completed questionnaires about various
aspects of the implementation of KidsMatter in each of the schools to which they
were assigned. In particular, project oﬃcers were able to make relative assessments
across schools.
Multiple contexts and occasions
Fifty schools (termed Round 1) commenced KidsMatter in 2007, and the other
50 schools (termed Round 2) commenced in 2008. We collected questionnaire
data from all Round 1 and Round 2 schools on four occasions (in the ﬁrst
and last school terms of each of the 2 school years). An overview of the
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participants, evaluation design, and the selected outcome measure is presented in
Figure 1.
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Results
The response rate from parents and teachers at Time 1 was 70% (n ¼ 4970) of the
original sample, which provided information about students having a mean age of
9.7 years (SD ¼ 1.6) and near-equal representation of boys (48%) and girls (52%).
Of these initial responses, 76% of parents and teachers continued to submit
questionnaires on the remaining three data collection occasions.
Treatment of missing data
Analysis indicated that missing data through non-participation was not random,
with underrepresentation of students from Aboriginal or Torres Strait Islander
backgrounds, students identiﬁed as ‘‘at risk’’, and students from culturally and
linguistically diverse backgrounds. Natural attrition, student transience, and postal
error led to a 24% reduction in the initial response rate by Time 4. Data missing
within and between occasions arose from diﬀerent causes, and thus were treated
conservatively by selecting statistical procedures that could accommodate missing
data, rather than imputing missing values. Nevertheless, it was necessary to impute
some missing data at the aggregated student level for the requirements of
hierarchical linear modelling (HLM), which allows for missing data at Level 1 but
requires complete data at Levels 2 and 3 (Raudenbush, Bryk, Cheong, & Congdon,
2004). In the HLM, missing data on the aggregated variables were below 5% and
were replaced with the local median (see Dix et al., 2010).
The Implementation Index
Using a conceptual framework based on the Domitrovich et al. (2008) dimensions of
ﬁdelity, dosage, and delivery, we undertook a review of the content of items in the
parent, teacher, and project oﬃcer questionnaires. Given the broad approach of the

Figure 1.

Overview of the participants, research design, and outcomes.
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KidsMatter initiative, we identiﬁed items related to universal features of
implementation, such as the prescribed 7-Step implementation process, leadership
involvement, and communication with parents/carers. The conceptual framework
and sources of data are presented in the rows and columns, respectively, of Table 1.
We reviewed the content validity of the questionnaire items and selected 50 items
for potential inclusion in the Implementation Index. We examined these 50 items
using Latent Class Analysis (LCA: Mplus 5.2, Muthén & Muthén, 2007) in order to
identify items that best discriminated between schools with higher and lower scores
on the selected items. Questionnaire items that discriminated poorly between high
and low implementation quality in schools were trimmed from the model. We also
considered the diﬀerences in the ways Round 1 and Round 2 schools’ scores were
reﬂected by each item. For example, due to the staged implementation of
KidsMatter, Round 1 schools’ scores on the Implementation Index could be
interpreted as a reﬂection of sustained implementation during 2 years, while Round 2
schools scores’ were a reﬂection of relatively short implementation (during 1 year).
Hence, we ﬁrst deleted Index items that were poor indicators in both Rounds of
implementation. Next, we reviewed items that were not eﬀective discriminators in
one Round, but were eﬀective in the other Round, in conjunction with the overall
representation and balance of items across multiple informants. The resulting
Implementation Index retained 37 items. Goodness-of-ﬁt statistics were adequate for
the purposes of item discrimination.
Table 2 provides details of the 37 items that formed the Implementation Index.
From Table 2, it can be seen that schools could achieve a possible minimum Index
score of 37, indicating the lowest level of implementation, and a maximum Index
score of 226, indicating the highest level of implementation. Meanwhile, Figure 2
presents the LCA probability estimates for the 37 items for each of the Round 1 and
Round 2 schools, respectively. The vertical axis can be interpreted as the probability
of achieving a high implementation score. Hence, low-implementing schools have
lower probabilities of achieving high implementation scores on the items. The LCA
proﬁles suggested that the Implementation Index was able to identify schools that
diﬀered in terms of implementation quality.

Table 1.

The KidsMatter Implementation Index framework.
Teacher and Parent Views

Project Oﬃcer Views

FIDELITY
Degree to which an
intervention is
conducted as planned

7-Step Implementation
Process;
Delivery of SEL curriculum

7-Step Implementation
Process

DOSAGE
Speciﬁc units of an
intervention and
resources

Time for planning and
implementation;
Principal participation;
Amount of professional
development

Contact with school
leadership;
Provision of information
to parents

DELIVERY
Engagement with the
process and support
responsiveness

Teacher Rating of PD;
Parent engagement

Leadership, staﬀ &
parent encouragement
and involvement
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No. Items

Items comprising the KidsMatter Implementation Index.
Score Range

FIDELITY: Teachers: For the 4 KidsMatter components, our school:
1
Has deﬁned the issues
2
Has set goals
3
Has identiﬁed diﬃculties in achieving our goals
4
Has developed strategies for achieving our goals
5
Has evaluated strategies for addressing the four components
6
Has developed and implemented coherent plans
7
Has reviewed and adjusted plans
8
Our school teaches social and emotional skills to students in formally
structured sessions that adhere to a program manual
FIDELITY: Project Oﬃcers: For the components they worked on, this school:
9
Has deﬁned the issues related to the components
10
Has set goals for the components
11
Has identiﬁed diﬃculties for achieving goals for the components
12
Has developed strategies for achieving goals for the components
13
Has evaluated strategies for addressing the components
14
Has developed and implemented plans for the components
15
Has reviewed and adjusted plans for the components
16
KidsMatter is well implemented in this school
DOSAGE: Teachers
17
Teachers attend professional development associated with KidsMatter
18
The Principal attends most KidsMatter meetings
19
On average, how much time in staﬀ meetings is formally allocated to
KidsMatter?
20
On average, how much formal time per week does the Action team
allocate to planning & implementing KidsMatter?
DOSAGE: Project Oﬃcers
21
How many times did the school provide opportunities for parents to
meet with each other?
22
Did the school send newsletters containing information about parenting
home to families?
23
Did the school send tip sheets containing information about parenting
home to families?
24
Did the school send KidsMatter Information sheets home to parents?
25
Did you have contact with the Deputy Principal?
DELIVERY: Parents
26
I feel positively about KidsMatter
27
I am encouraged to participate in KidsMatter
28
I have formed more support networks with other parents since
KidsMatter
29
I have been more involved with the school since KidsMatter
30
I feel that the school community is more positive since KidsMatter
DELIVERY: Teachers
31
In general, the quality of the Professional Development for KidsMatter
has been . . . (poor to excellent)
DELIVERY: Project Oﬃcers
32
The school leadership encourages staﬀ to become actively involved with
KidsMatter
33
Staﬀ are actively involved with KidsMatter
34
The school leadership team is actively involved with KidsMatter
35
Parents in this school are encouraged to participate in KidsMatter
36
The whole staﬀ are involved in the planning of KidsMatter
37
The whole staﬀ are involved in the implementation of KidsMatter

1–7
1–7
1–7
1–7
1–7
1–7
1–7
1–7

1–7
1–7
1–7
1–7
1–7
1–7
1–7
1–7
1–7
Y/N
1–3
1–3

1–7
Y/N
Y/N
Y/N
Y/N
1–7
1–7
1–7
1–7
1–7
1–7

1–7
1–7
1–7
1–7
1–7
1–7
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Figure 2. Latent Class probability estimates of being high or low implementing Round 1 and
Round 2 schools, as a means of selecting discriminants.

School proﬁles on the Implementation Index
While LCA was used to select the Index items based on the probability
proﬁles of schools, the next step in the analysis was to categorise and proﬁle
the schools according to their scaled Implementation Index scores. The
resulting Index scores, which were calculated by summing responses to each
item on a particular occasion, ranged from 56 to 219. Next, we used the visual
binning procedure in SPSS to classify schools, according to their score, into low,
medium-low, medium-high, and high implementation categories, using cut-points
at the mean and +1 standard deviations. For simplicity, Figure 3 presents the
proﬁles of the low- and high-implementation groups, calculated using Time 4
data, to illustrate the diﬀerences in the standardised mean responses for these
schools.
The proﬁles shown in Figure 3 show substantial diﬀerences between lowand high-implementing schools in the areas of Fidelity and Delivery, with
less divergence for Dosage. In particular, the Implementation Index
indicates that there were observable diﬀerences in the extent to which
schools progressed on the 7-Step implementation process, both from teachers’
ratings (Q1 to Q8) and even more so from project oﬃcers’ ratings (Q9 to Q16).
Teachers’ ratings also showed clear diﬀerences between groups for the following
items:
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Figure 3.

School proﬁles on the items of the Implementation Index at Time 4.

On average, how much:
Q19. Time in staﬀ meetings is formally allocated to KidsMatter?
Q20. Formal time per week does the Action team allocate to planning & implementing
KidsMatter?

Another major area of diﬀerence between high- and low-implementing schools is
illustrated to the right of Figure 3, which includes items relating to the involvement
and support of parents, staﬀ, and school leadership (Q32 to Q37). Noticeably, these
ratings were from the project oﬃcers’ responses, whose external perspectives of
schools showed greater diﬀerentiation between high- and low-implementing schools
than the internal perspectives of parents and teachers.
Other items of note in the Implementation Index include, Q21: opportunities for
parents to meet with each other, which was low for all schools, and from parents’
perspectives, the two items, Q28: I have formed more support networks with other
parents since KidsMatter and Q29: I have been more involved with the school since
KidsMatter, which were relatively low for all schools, but much lower for lowimplementing schools. A contrast is provided by Q22: Send newsletters containing
information about parenting home to families, which was rated highly for all schools.
Validity of the Implementation Index
To consider the predictive validity of the Implementation Index, we compared the
performance of the Index under diﬀerent contexts (Rounds 1 and 2) and on diﬀerent
data collection occasions (Times 1 and 4). The averaged scores of Round 1 and
Round 2 schools calculated for Time 1 and Time 4 were standardised to simplify
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comparisons. Figure 4 presents the standardised results (expressed as a percentage)
for Round 1 and Round 2 schools’ scores (55% and 49%, respectively). The
diﬀerence between the Time 1 scores for Round 1 and Round 2 schools, especially in
the Fidelity dimension, is consistent with the delayed KidsMatter initiative start-date
(February 2008) for Round 2 schools. Interestingly, Round 1 and Round 2 schools
reached similar levels of overall implementation by Time 4 (December 2008; 62%
and 65%, respectively). Of particular note are the higher ratings of engagement with
the 7-Step process (an aspect of Delivery) in Round 2 schools.
The patterns of ﬁndings in these analyses suggest that the Implementation Index
was able to discriminate between schools in terms of the components of
implementation quality, and that the Index responded appropriately in diﬀerent
contexts and over time.
Relationships between quality of implementation and children’s social and emotional
competencies
The second research question addressed in this paper is whether the quality of
implementation of KidsMatter had a diﬀerential eﬀect upon changes over time in
students’ social and emotional competencies.
Child social and emotional competencies
Improving protective factors for achieving positive mental health was a central focus
of KidsMatter. One such protective factor is students’ social and emotional
competencies (CASEL, 2008; Graetz et al., 2008; WHO, 2007). The questionnaires
used in the present study included seven items about students’ social and emotional
competencies that were based upon the ﬁve areas suggested by CASEL (2011b) such
as, This child is happy about his/her relationships with other children and This child can
manage his/her feelings. Participating teachers were asked to think about the past
month and to rate the extent to which they agreed (7-point scale) that each
nominated child had shown each of the named competencies, on average, over the

Figure 4. Standardised Implementation Index scores for Round 1 and Round 2 schools at
the start (Time 1) and end (Time 4) of the initiative.
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month. Factor analysis of the seven items was undertaken using asymptotic
distribution-free methods, which was suitable given the large sample size and the
skewed distributions of item responses (Garson, 2009; Hox & Bechger, 1998). The
analysis conﬁrmed a well-ﬁtting, one-factor model (RMSEA  .05; SRMR  .06;
CFI  .95; w2/DF  3.0), which we named the student Social and Emotional
Competencies (SEC) scale.

Downloaded by [Flinders University of South Australia] at 21:24 11 August 2014

Change in students’ social and emotional competencies over time
The SEC data, which were collected across the 100 schools on four occasions,
provided the opportunity to investigate change over time in social and emotional
competencies at the student, and at the school, levels. The nested nature of such data,
reﬂected by the three-level structure of HLM, is presented conceptually in Figure 5.
The occasion level (Level 1) contains the within-student outcome variable (SEC) that
was rated by teachers for each child on each of the four data collection occasions
(TIME). The data structure is best represented by a three-level model. However, for
the present analysis, which examines the impact of quality of each school’s
implementation of KidsMatter upon students’ SEC, no between-student variables
were entered at Level 2 of the model. The school level (Level 3) contains school
variables, including School Round (ROUND) and the Implementation Index
groups, identiﬁed by the above-mentioned visual-binning procedure (INDEX: low,
medium-low, medium-high, high).
The conceptual model presented in Figure 5 was tested in HLM6 (Raudenbush
et al., 2004), using a ¼ .05 to signify acceptable statistical signiﬁcance, and a
reduction in deviance from the null model to indicate improved model ﬁt. The
reliability of the scores and the associated relationship were acceptable (r 4 .50). To
facilitate interpretability, all non-dichotomous variables were grand-mean centered.
The results of the ﬁnal three-level modelling are presented in Table 3, showing that
the model involved a substantial reduction in deviance (116.81 per parameter
estimated), as well as an overall proportion of variance explained of 41%. It should
be noted that during the HLM analysis, proportions of variance were relocated
amongst the three levels in the process of ﬁtting the model to the data.
The main ﬁndings from the HLM presented in Table 3 suggest that SEC
improved over the course of the 2 years (g ¼ 0.07, p 5 .001), and more so for
students in Round 1 schools (2 years of implementation; g ¼ 70.03, p 5 .05) that

Figure 5. Conceptual three-level HLM model of child social and emotional competencies to
be tested.
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were rated as high-implementing schools on the Implementation Index (g ¼ 0.05,
p 5 .001).
In order to estimate eﬀect sizes, SEC was separately analysed within each
Implementation Index group as a function of time. The HLM eﬀect size was
determined according to the method described by Dix et al. (2010). Figure 6 shows
that the SEC of students in the low-implementing schools did not signiﬁcantly
improve (g ¼ 0.02, p 4 .05). However, the SEC of students in the highimplementing schools did signiﬁcantly improve (g ¼ 0.09, p 5 .001), to the extent
of a small eﬀect size (r ¼ .15).6 Although not represented in the visual display in
Figure 6 (to enable ease of interpretation), it should also be noted that the averageimplementation group (based on the combined medium-low and medium-high
groups) also yielded a small eﬀect size (g ¼ 0.07, r ¼ .1, p 5 .001), similar to the
high-implementing schools.

Table 3.

Final estimations of the three-level HLM student mode.l

Final model: SEC ¼ g000 þ g100TIME þ g101 ROUND.TIME þ g102INDEX.TIME þ u00 þ
u10TIME þ e
Fixed Eﬀect
INTERCEPT, g000
TIME, g100
TIME.ROUND, g101
TIME.INDEX, g102

Coeﬃcient

Std Error

p value

5.22
0.07
70.03
0.05

0.04
0.01
0.01
0.01

0.000
0.000
0.023
0.000

Deviance Reduced ¼ 817.70; Deviance/Additional df ¼ 116.81; Proportion Variance explained ¼ 41%.

Figure 6. Change over time in teacher ratings about student SEC in schools categorised as
Low, Average (not shown), or High on the Implementation Index.
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Discussion
This paper reports, in the context of the KidsMatter Primary school mental health
initiative, the use of latent class analysis (LCA) for the development of an
Implementation Index, which was underpinned by a framework of ﬁdelity, dosage,
and delivery. The LCA successfully diﬀerentiated the probabilities of schools’ scores
on a range of Implementation Index items, which were selected to represent the three
dimensions of the framework. Furthermore, the Implementation Index consistently
diﬀerentiated between high- and low-implementing schools according to Round, and
over four successive data collection events, indicating that the Implementation Index
was responsive in diﬀerent contexts and over time.
Next, the schools’ Implementation Index scores were used to categorise schools
into high-implementing and low-implementing groups. In particular, diﬀerences
were observed between high- and low-implementing schools in their adherence to the
KidsMatter 7-Step implementation process, indicating a clear direction for required
supports in the ongoing roll-out of KidsMatter. Another major area of diﬀerence
between high- and low-implementing schools was the diﬀerent level of involvement
and support of parents, staﬀ, and school leadership in KidsMatter-related activities.
The inﬂuence of parent, staﬀ, and leaders’ beliefs, supportive capacities, and
engagement with initiatives is consistent with literature on the essential components
of school reform (e.g., Devaney, O’Brien, Resnik, & Weissberg, 2006; Fullan, 2007;
Waks, 2007).
Noticeably, the KidsMatter project oﬃcers’ external perspectives of schools
showed greater diﬀerentiation of high- and low-implementing schools than the
internal perspectives of parents and teachers. This suggests that the relatively limited
experiences of parents and teachers within one school setting (i.e., their own) may
have compromised their ability to critically assess the performance of their school,
compared to reports from project oﬃcers who were able to observe multiple sites.
From this ﬁnding, evaluators would be well advised to include the perspectives of
external respondents, who arguably possess broader outlooks regarding the
processes of school-based initiatives.
Importantly, schools’ Implementation Index scores at Time 1 illustrate the earlier
argument made by Askell-Williams et al. (2009) that initiatives such as KidsMatter
may be introduced into settings that are already receptive to providing mental health
promotion activities (see Figure 4). Interestingly, Round 1 and Round 2 schools
reached similar levels of overall implementation by Time 4, suggesting that Round 2
schools made quicker progress. One possible explanation for this ﬁnding is that the
later KidsMatter starting date for the Round 2 schools may have enabled those
schools to make better advance preparations for its introduction. Examples of
advance preparation might include talking to staﬀ about the upcoming initiative,
redesigning timetables to accommodate the initiative, and ensuring that resources
were delivered to the school in time for the starting date. A second possible
explanation is that KidsMatter project oﬃcers may have been able to use their
experiences gained in working with Round 1 schools to provide more eﬀective
support to Round 2 schools. This explanation is reinforced by the higher ratings of
engagement with the 7-Step process in Round 2 schools. This ﬁnding points to the
complex interaction between program duration and program support systems.
Achieving high dosage levels of programmed components was challenging for
both Round 1 and Round 2 schools. Speciﬁc dosage items that diﬀerentiated
between high- and low-implementing schools can become the foci of additional
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investigation, with a view to the allocation of additional supports such as timetable
design, professional learning opportunities, and design and availability of teaching
materials.
The ﬁndings in this study suggest that use of an Implementation Index to
evaluate quality of processes seems particularly useful for health promotion
initiatives of the broad conceptual type as described by Weare and Nind (2011)
and Melhuish et al. (2007), where evaluation of adherence to tightly prescribed
manualised elements is not compatible with the intervention design. Although our
ﬁndings might be regarded as merely conﬁrming expectations about the impact of
implementation quality, the availability of the detailed and theoretically grounded
information in the Implementation Index provides an evidence base that has not
previously been available. Furthermore, the ﬁne-grained analysis permitted by the
Implementation Index responds to Colquhoun’s (2005) call for realistic evaluations
that recognise complexity and approach history and contexts as key sources of
inﬂuence on program outputs and eﬀects, not merely as sources of variation to be
artiﬁcially controlled.
Our second research question enquired whether the quality of implementation of
KidsMatter at the school level, as identiﬁed by schools’ Implementation Index
scores, was diﬀerentially related to improvements in students’ social and emotional
competencies. The HLM analysis of change over time (2 years, comprising 4 data
collection occasions) showed statistically signiﬁcant relationships, with small
practical eﬀect sizes (r ¼ .1 – .15), between the categorisation of schools according
to the Implementation Index and improved student social and emotional
competencies in average- and high-implementing schools. To state this in more
concrete terms, in low-implementing schools, there was a 3.9% shift in children
moving from low or average SEC (scores of 5 or less) into high SEC (scores of 6 or
more) between Time 1 and 4, which was considered not statistically signiﬁcant.
However, in average- and high-implementing schools, there were 7.8% and 13.1%
shifts in children moving from low or average SEC, to high SEC, respectively. These
diﬀerences were identiﬁed in the HLM analysis as small but signiﬁcant eﬀects. It is
particularly noteworthy that the signiﬁcant improvements in students’ SEC were not
observed in low-implementing schools, thus showing similarity to the ﬁndings of
Melhuish et al. (2007).
A ﬁnal note concerns the practical importance of the small eﬀects found in this
study. Rosenthal and DiMatteo (2001) asked whether r was ever too small to matter,
giving the example of the eﬀect size r of .034 translating into the important eﬀect of
34 out of every 1000 people being saved from a heart attack if they used low dose
aspirin on a regular basis. Rosenthal and DiMatteo presented a table of metaanalytic studies that demonstrated important eﬀects in medicine and psychology that
ranged from r’s of .09 to .62. Hutchinson and Wilson (2011) noted that small eﬀect
sizes are typical in interventions for public health problems, which emphasises the
diﬃculties associated with altering health behaviours. Similarly, Grissom and Kim
(2012) stated, ‘‘The designations of small, medium and large eﬀect sizes do not
necessarily correspond to the degree of practical or theoretical signiﬁcance of an
eﬀect’’ (p. 130), arguing that small but consistent eﬀects can have considerable
impact over time. From the perspective of economic beneﬁt, Foxcroft and
Tsertsvadze (2011) and Caulkins, Pacula, Paddock, and Chiesa (2004) argued that
small and modest eﬀect sizes found in universal programs, such as school-based drug
and alcohol misuse prevention programs, can translate into practically important
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economic beneﬁts. Crutzen (2010) demonstrated that multicomponent initiatives can
lead to smaller eﬀects dissipated across inputs but also could lead to larger eﬀects if
synergies among inputs occurred. Crutzen proposed that an eﬀect size needs to be
considered in the context of ﬁve dimensions, namely, reach, eﬃcacy, adoption,
implementation, and maintenance. From the above perspectives, the public health
impact of an intervention (such as KidsMatter, 2010, which is now being rolled-out
to over 2000 schools across Australia) that has a small eﬀect, but reaches a large
group of people over an extended period of time, can still be high.
Limitations
In this study, we gathered questionnaire data from diﬀerent categories of informants
at four time points. The review of the strengths and limitations of types of data
collection methods by Muijs (2006) highlighted that no single method of data
collection is without limitations. Questionnaires, by design, take a broad perspective
and may lack contextual sensitivity. Furthermore, self-report questionnaires may be
coloured by socially desirable responses or self-reﬂective blind spots. The
questionnaires used in our study were piloted for construct validity, all items
retained in the ﬁnal version of the questionnaire met acceptable criteria for
reliability, and conservative statistical approaches that made limited assumptions
about the distribution of the data were used. However, additional data collection
methods, such as repeated observations of school-based actions as suggested by
Muijs, are indicated to accompany the use of tools such as an Implementation Index.
A second limitation relates to the categorisation of schools into low- and highimplementation groups. As Durlak and DuPre (2008) pointed out, such categorisation within one study only identiﬁes relative high and low implementation within
that study. However, some degree of comparative, external perspectives across
broadly diverse locations and types of schools (albeit within the same study) was
provided by one of our participant cohorts, namely, the KidsMatter project oﬃcers.
Importantly, as described by Coe (2002), replication of such studies can build an
evidence base founded upon repeated patterns of items of interest.
Conclusions
In conclusion, we have argued that settings-based approaches to mental health
promotion face many challenges associated with the diversity of participants’ and
sites’ backgrounds, needs, and resources. Health promotion initiatives demand
evaluation to provide evidence for ongoing commitment of resources. Evaluations
can be of diﬀerent types, including outcomes, resources, and process evaluations.
This paper has focussed upon the latter type, using the Domitrovich et al. (2008)
dimensions of ﬁdelity, dosage, and delivery to inform the design of an evaluation
tool, namely, the Implementation Index. The Index has proved capable of
discriminating between schools’ performance on a range of indicators of successful
implementation. Furthermore, the Index has enabled the demonstration of a
relationship between average- and high-implementing schools and improved student
social and emotional competencies.
The ﬁndings reported in this paper directly respond to the concerns raised by
Domitrovich and Greenberg (2000) about the lack of studies reporting relationships
between processes and outcomes. The collection of both process information
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with LCA and outcome information with HLM analysis of change over time
provides an alternative method to a randomised control group experimental
design, thus responding to the concerns raised by Weare and Nind (2011) about
the quality of evaluation data in Australian studies of mental health promotion
initiatives. Our study demonstrates an example of what Kam et al. (2003)
proposed, where the evaluation of processes accompanies evaluation of outcomes,
thus seeking complementarity, rather than dichotomising, the two evaluation types.
This information can inform policies and plans for future interventions and
evaluations.
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For ease of reference, the term ‘‘parents’’ is used in this paper to refer to parents and other
primary caregivers of children.
KidsMatter was undertaken in 101 schools, but one hospital-based school did not
participate in the evaluation due to the challenges of collecting longitudinal questionnairebased data from the school’s transient students.
More detail about the aims and processes of KidsMatter can be obtained from the
KidsMatter website, www.kidsmatter.edu.au
Full details of item selection, veriﬁcation, and factor analysis can be found in Dix et al.
(2010).
A few schools contained less than 76 students.
The display in Figure 6 suggests that students in high-implementing schools started with
higher SEC than students in low-implementing schools. However, an extension to the
HLM rejected INDEX as having a signiﬁcant inﬂuence on the intercept (p 4 .05).
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