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Abstract 

Analysis of longitudinal Australian national education and health data has revealed the 
significant relationship between studentsʼ school engagement and academic attainment 
and adult education and health outcomes, twenty years later. There is a growing 
international literature that suggests that school engagement is associated with health 
behaviours in childhood and adolescence. However, this is the first study that we know 
of that has been able to track the effects through to adulthood. Preliminary findings to be 
discussed have emerged from an interdisciplinary study with the aim of constructing a 
Child Health Orientation Index. This is one of a number of studies based on analysis of a 
longitudinal Australian dataset, made up of the 8,498 students aged 7 to 15 years who 
responded to the 1985 Australian Schools Health and Fitness Survey (ASHFS) and its 
follow-up study of 5,170 adult respondents to the Childhood Determinants of Adult 
Health (CDAH) Study, conducted between 2001 and 2006. The Childhood Health 
Orientation Index will identify students at risk as adults of cardiovascular disease. 
Cardiovascular disease and diabetes account for almost a quarter of all healthy years of 
life lost in Australia. This study aims to increase our understanding of the interaction 
between education and health, with a view to informing prevention strategies. In this 
paper we present preliminary findings about the association between key education and 
health variables in childhood and adulthood of the 5,665 children aged 9 to 15 years 
originally surveyed and 3,374 adults with comparative data from the cohort surveyed 
twenty-years later. We shall discuss the construction of an index of ʻschool engagementʼ 
and its association with selected childhood and adult education and health variables, in 
relation to the international literature and to national priorities of preventive health.  
Special Interest Group: Health and Physical Education 
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Introduction 
 Data analyses discussed in this paper are part of an overarching interdisciplinary 

study involving researchers with backgrounds in education, sociology, epidemiology and 

psychology. There are two main aims of the overarching study. These are, firstly, to 

determine how far measures of childhood school engagement, academic attainment and 

health orientation are associated with health behaviours and outcomes in childhood and 

adulthood, with particular reference to cardiovascular risk. Secondly, the study aims to 

develop an index called a Child Health Orientation Index (CHOI), on the basis of these 

analyses. The purpose of this index is to predict individual health behaviours and 

outcomes longitudinally and to assist in the development of interventions including, but 

not limited to, targeted school health education programs. This paper presents 

preliminary analyses of data drawn from the 1985 ASHFS and the 2001-2006 CDAH 

study that address the first aim of the larger study. A number of projects have been 

conducted and published using data from the CDAH study, but only one other study, to 

which the findings discussed in this paper are related (Gall, Abbott-Chapman, Patton, 

Dwyer, & Venn, 2010), has made extensive use of the educational variables included in 

the CDAH study. The study focusses upon the prediction of long term cardiovascular risk 

because cardiovascular disease (CVD) and diabetes account for almost a quarter of all 

healthy years of life lost in Australia (Begg, Vos, Barker, Stanley, & Lopez, 2008). The 

behavioural risk factors that contribute to the development of these diseases include 

cigarette smoking, heavy alcohol consumption, poor diet and physical inactivity; while 

the most important biomedical risk factors include high body mass, blood pressure and 

cholesterol. Therefore, within the overarching study, the construction of the CHOI 

concentrates on the national preventative health priorities of smoking, alcohol 

consumption and obesity (National Preventative Health Taskforce, 2009). 

This paper discusses the early stages of the project in which an Index of ʻSchool 

Engagementʼ has been constructed and its relationship to other variables of school 

connectedness examined, with reference to a review of the literature in a variety of 

disciplines spanning 20 years. Individualsʼ levels of academic achievement or 

ʻattainmentʼ are important indices within the project. We have chosen rather to focus 

upon the construct of ʻschool engagementʼ for a number of reasons, including that it has 

been shown to be an important aspect of studentsʼ connectedness to school. There is 
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evidence to suggest that while school engagement is important for its own sake it may 

also be associated with academic engagement and attainment (Fullarton, 2002; Lamb, 

Walstab, Teese, Vickers, & Rumberger, 2004); and with studentsʼ social capital and 

resilience (Catterall, 1998; Semo & Karmel, 2011). In addition, enjoyment of school, as a 

key dimension of school engagement, is being given increasing policy attention, 

especially in the United Kingdom (Department for Education, 2003; Gorard & Huat See, 

2010; Hartley, 2006). We demonstrate that the School Engagement Index is correlated 

with a range of other variables of in-school experience and is significantly associated 

with child and adult self-rated health and health behaviours, independently of individualsʼ 

academic attainment as measured in 1985. Our findings suggest that school 

engagement and academic attainment should both be taken into account in investigating 

the influence of education and social background factors upon individuals' longitudinal 

health status. 

The links between socio-economic status, educational attainment and health are 

well known (Brown & Nepal, 2010). Education is a key socio-economic indicator that 

demonstrates strong inequalities across many health outcomes (Davey Smith et al., 

1998), and it attenuates associations between other markers of socio-economic status, 

such as occupation, and health outcomes (Osler, Godtfredsen, & Prescott, 2008). 

Education ʻplays an important role in the promotion of physical health through health 

behaviours  ʼwhich are cumulative in their effect and observable in health outcomes later 

in lifeʼ (Hammond, 2002, p. 557). However, previous analyses conducted by the current 

authors show that, although those with lower education levels were less likely to have 

healthy lifestyles, attaining a higher level of education than oneʼs parents can help to 

overcome disparities in health behaviours (Cleland, Ball, Magnussen, Dwyer, & Venn, 

2009; Gall, et al., 2010).  

Research suggests that school engagement, classroom experience and academic 

attainment interact across socio-economic background levels (Appleton, Christenson, & 

Furlong, 2008). School engagement is a multi-faceted construct that has many 

definitions and interpretations in the literature. Systematic reviews of the affective, 

behavioural and cognitive dimensions of school engagement and disengagement, and 

the research instruments used to measure these, suggest that it is important to move 

towards shared definitions and appropriate measures of the construct if greater school 

engagement and purposeful learning are to be promoted by educators (Carr, Hagel, & 
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Hellier, 2010; Cavanagh & Reynolds, 2007; Jimerson, Campos, & Greif, 2003). We have 

therefore been particularly careful to show how our research constructs and measures of 

ʻschool engagementʼ relate to those in the literature.  

School engagement as an expression of ʻlikingʼ or ʻenjoyingʼ school may be more 

readily modifiable by school and classroom practices than academic performance itself 

(Libbey, 2004). This is of particular importance to the understanding of ʻmodifiable 

determinants of healthʼ in childhood (Nutbeam, 2000, p. 261) which occur in the school 

environment, and which influence positive or negative health outcomes. Learner self-

concept, an aspect of engagement reflecting learner personality, self-efficacy and ability, 

is associated with attainment (Kuncel, Crede, & Thomas, 2005). Engagement and 

resilience help students to overcome disadvantages of socio-economic background in 

pursuit of academic achievement (Abbott-Chapman, 2011). Li and Lerner (2011) refer to 

ʻengagementʼ as the extent of studentsʼ participation, feelings of connectedness, and 

valuing the goals of education, within dimensions of behavioural engagement and 

emotional engagement that affect studentsʼ learning (Myer & Turner, 2002). Appleton, 

Christenson, and Furlong (2008) suggest that while the terms ʻstudent engagementʼ  and 

ʻschool engagementʼ are both used in the literature ʻstudent engagementʼ reflects  family 

and/or community influences, whereas ʻschool engagementʼ is influenced  by the school 

setting.  

Various measures of school engagement have been linked the health behaviours of 

children and adults (Carter, McGee, Taylor, & Williams, 2007; Li & Lerner, 2011; 

McNeely, Nonnemaker, & Blum, 2002; Resnick et al., 1997; Samdal, Nutbeam, Wold, & 

Kannas, 1998; Waters, Cross, & Shaw, 2010). The relationship between engagement in 

and enjoyment of physical education, sport, physical fitness and health is also of 

particular interest (Dwyer et al., 2009; Lee, 2006). However, young peoplesʼ knowledge 

of what is important in promoting health does not necessarily translate to good health 

practices (Abbott-Chapman, Denholm, & Wyld, 2008). Therefore, in terms of childrenʼs 

health outcomes, the effectiveness of school-based health education programs is 

variable, especially programs which rely simply on the transmission of information 

(Abbott-Chapman, Denholm, & Wyld, 2007; Nutbeam, 2000). A longitudinal study of 

young adults (mean age of 30 years) reported that greater knowledge of CVD risk 

factors was not in itself associated with changes in cholesterol, smoking, blood pressure 

or physical activity over a 10 year period (Lynch, Liu, Kiefe, & Greenland, 2006). 
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Adoption of healthy behaviours also requires positive health orientation, health beliefs 

and health consciousness (Dutta-Bergman, 2009). However, shorter term studies of 

health orientation as a predictor of later health behaviours, such as smoking (Conrad, 

Flay, & Hill, 1992; Tyas & Pederson, 1998) or weight status (O'Dea & Wilson, 2006; 

Reinehr, Kersting, Chahda, Wollenhaupt, & Andler, 2001) appear inconclusive. Efforts to 

improve overall school engagement within a socio-ecological framework, as well as 

through targeted school health and physical education programs (Higgins, Begoray, & 

MacDonald, 2009) may result in improvement of studentsʼ longitudinal health through to 

adulthood (Fredericks, Blumenfeld, & Paris, 2004; Gall, et al., 2010; Marks, 2000). The 

longitudinal research to be discussed, in a field in which more long-term research is 

needed, suggests that school activities and programs designed to increase studentsʼ 

overall sense of enjoyment, engagement and self-efficacy across the curriculum 

(Bandura, 1986) are likely to improve studentsʼ long-term health.  

Methods 

An extensive literature review was undertaken to identify research which used the 

concepts of school connectedness and school engagement in the investigation of their 

association with academic attainment and/or health behaviours. Relevant papers were 

identified through a search of Eric, PsychInfo, ProQuest, PubMed, Current Contents 

using the keywords engagement, connectedness, attainment and health from 1990-

2011.  The reference section of selected articles was also examined to identify further 

articles for investigation. The different ways in which the concepts school connectedness 

and school engagement were used and the key factors which were reported to be 

associated were analysed. On the basis of this analysis the incidence of key factors 

associated with these concepts was listed in a publications matrix and then matched 

with questions in the ASHFS which were directly comparable to those in the literature 

(Table 1).   
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Table 1. School connectedness dimensions cited in literature spanning 20 years 

Authors Pub. 
Year 

Enjoy/ 
Like 

School-
Not  

Bored 

Sense  
of 

Belonging 

Motivation 
 to  

Learn 

Learner 
self- 

concep
t 

Participation  
in 

Activities 

Enjoy 
Sports/ 

PA 

Appleton (2008)  x x X X  

Barr-Anderson 

et al. 

(2008)     X x 

Bengochea et al. (2010)     X x 

Caraway et al. (2003) x  x    

Carter et al. (2007)  x  X   

Connell et al. (1994) x      

Cox et al. (2008)     X x 

Dismore  

& Bailey 

(2011)      x 

Dotterer et al. (2007) x x  X   

Dotterer  

& Lowe 

(2007)  x x    

Finn (1993)  x   X  

Finn & Rock (1997)   x  X  

Fredericks et al. (2004) x x x  X  

Fullarton et al. (2002)   x  X  

Furlong et al. (2003) x   X X  

Goodenow (1993)  x x    

Hammond (2002)  x  X   

Hashim et al. (2008)      x 

Kalil & Ziol-

Guest 

(2008) x x x X   

Jenkins (1997)     X  

Jimerson et al. (2003) x x x X X  

Ladd & Dinella (2009) x    X  
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Authors Pub. 

Year 

Enjoy/ 

Like 
School-

Not  
Bored 

Sense  

of 
Belonging 

Motivation 

 to  
Learn 

Learner 

self- 
concep

t 

Participation  

in 
Activities 

Enjoy 

Sports/ 
PA 

Lamb et al. (2004) x x x X X  

Lee & Smith (1993) x      

Li & Lerner (2011) x x x    

Libbey (2004) x x  X X  

Liem & Martin (2011) x  x  X  

Marks (2000) x   X   

McNeely (2004)  x   X  

Patrick et al. (1993) x      

Prochaska et al. (2003)  x    x 

Rasmussen  

et al. 

(2005) x      

Resnick et al. (1997) x x     

Sallis et al. (1999)      x 

Samdal et al. (1998) x      

Skinner et al. (1990) x    X  

Thompson  

et al. 

(2006) x x   X  

Wang & 

Holcombe 

(2010)  x x  X  

Waters et al. (2010)  x  X X  

Willms (2003)  x   X  

Pub. Year: publication year; PA: physical activity 

 

The literature review demonstrated the variety of measures of connectedness used 

over the last 20 years. There was increasing research interest in measures of student 

ʻenjoymentʼ as related to, but different from, student achievement or attainment. Table 1 

reveals commonalities and shared perspectives on key dimensions of school 
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connectedness as identified in the literature. These comprise the ʻaffectiveʼ dimensions 

of enjoying and liking school and of not feeling bored, learner self-concept, academic 

motivation, belonging or ʻconnectednessʼ to peers, participation in school or extra-mural 

activities and enjoyment of sports and physical activity. In order to focus the analysis on 

the ʻaffectiveʼ dimensions of school connectedness - an index termed ʻschool 

engagementʼ was constructed, as discussed below. We conceptualise school 

engagement as a studentʼs emotional attachment to their school, which is associated 

with their relationships and activities at school. These activities and relationships may be 

categorized as ʻschool connectednessʼ. Statistical analyses were conducted of the 

relationships between the construct ʻschool engagementʼ and related variables of ʻschool 

connectednessʼ in a correlation matrix; and subsequently the association between 

school engagement, academic attainment (as measured by the school) and selected 

health variables in childhood and adulthood were analysed. 

Participants 

The data analysed in this paper are drawn from the CDAH study, which incorporates 

childhood responses to questions in 1985 (ASHFS) and their responses to questions in 

2001-2006 (CDAH). This study has been described in detail elsewhere (Venn et al., 

2007). In brief, the ASFHS included a nationally representative sample of 8,498 students 

aged 7 to 15 years. Data collected included measured height and weight, blood 

pressure, fitness, physical activity, smoking and contextual factors such as school and 

family circumstances. Only children aged 9 to 15 years, in upper primary and in 

secondary schooling up to Year 10, completed a questionnaire – 6,559 in total. Of these 

5,665 (86%) had complete data on all variables proposed as part of the CHOI, and are 

included in our analysis. The first follow-up of ASHFS participants began in 2001, but 

was conducted mainly between 2004 and 2006. Of the 5,665 children with completed 

questionnaire data in childhood, 3,374 (51%) had complete data on adult self-rated 

health status and educational attainment and are included in our analysis.  

Representativeness of the sample 
In the ASHFS sample, those with and without complete data on school 

connectedness, health behaviours and self-rated health were similar in terms of sex, 

age, area-level socioeconomic status, self-rated health and alcohol consumption. There 

were fewer smokers among those with complete data. Therefore, the sample used for 

our statistical analyses was highly representative of the overall sample. 
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In the CDAH sample, which provided the adult education and self-rated health data 

those with and without complete data were compared. Those with complete data were 

more likely to be female, live in a high socioeconomic status area or be non-smokers in 

1985. There were no differences by age-group or alcohol consumption in childhood. 

Though these differences existed within the sample, previous analyses have shown that 

the adult CDAH cohort remains largely comparable to the general population on key 

measures including self-rated health status and prevalence of overweight, despite a 

slight preponderance towards higher educational attainment and marriage (Gall, et al., 

2010). 

Exposure measures 
The ASHFS comprised physical measures of health (e.g. blood pressure, fitness 

testing and anthropometry) as well as a 40-item questionnaire to gather information on 

physical activity, health behaviours, health attitudes, psychological wellbeing, school-

related variables and family background. Items selected for analysis from the 

questionnaire following the literature review represented the factors school engagement, 

sense of belonging, participation in activities, learner self-concept, motivation to learn, 

enjoyment of sports and health and fitness self-image, plus attainment as assessed by 

an appropriate representative from each school. To facilitate analysis and interpretation 

of factors measured by multiple questionnaire items we created constructs to summarise 

the data. For example, self-perceived performance of a range of physical, social and 

cultural activities (response options: ʻnever triedʼ, ʻcanʼt doʼ, ʻcan do about averageʼ and 

ʻcan do very wellʼ) was collapsed down from 11 items into a single score. We averaged 

scores across activities and then dichotomised, using the median score, as ʻbetter than 

peersʼ or ʻsame as/worse than peersʼ (Jose, Blizzard, Dwyer, McKercher, & Venn, 2011). 

Answers to questions about pride in accomplishment and being interested and excited 

were deemed to be measures of ʻMotivation to learnʼ. Answers to questions on 

experience or not of loneliness and usual activities during recess and lunch break (which 

included sitting and talking with friends) were taken as measures of degree of ʻsense of 

belongingʼ based on interaction with peers. 

Outcome measures 
Childhood outcomes measured were self-rated health (Question: ʻIs your health 

usually?ʼ and response options: ʻVery goodʼ, ʻGoodʼ, ʻAverageʼ, ʻPoorʼ, ʻVery poorʼ), and 

risk behaviours regular smoking (≥ 1 cigarette per week) and alcohol consumption (none 
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Vs. less than weekly or more). Adult outcome measures were attained level of education 

(≤ year 10, year 11 or 12, VET/Diploma/Certificate level or Tertiary) and self-rated health 

(Question: ʻIn general, is your health?ʼ and response options: ʻExcellent, ʻVery goodʼ, 

ʻGoodʼ, ʻFairʼ, ʻPoorʼ). Self-rated health is a widely accepted method for assessing overall 

health status. It has been shown to outperform more complex health assessments (Gold, 

Franks, & Erickson, 1996). Furthermore, it consistently predicts other measured health 

outcomes including mortality (Idler & Benyamini, 1997).  

Covariates 
The following variables from 1985 have been considered as potential confounders in 

these preliminary analyses: age, sex, area-level socio-economic status from postcodes 

(Australian Bureau of Statistics, 1998) number of siblings and family structure. Although 

not direct measures of socio-economic status, family size and structure are known 

correlates of socio-economic status in Australia (Department of Prime Minister and 

Cabinet, 2008). Participant academic attainment is considered as a mediating variable 

between childhood exposure variables and adult health outcomes. Schools were asked 

to provide a rating of each student participantʼs academic attainment, with possible 

options being ʻExcellentʼ, ʻAbove averageʼ, ʻAverageʼ, ʻBelow averageʼ or ʻPoorʼ.  While 

this is a limited measure of student attainment it reflects ʻschool assessed ability 

potentialʼ which was found to be a strong predictive measure in an earlier longitudinal 

study of student retention (Abbott-Chapman, Hughes, & Wyld, 1991). 

 
 

Analysis of data 

A composite index was constructed to measure the variable ʻschool engagementʼ 

from ASHFS questionnaire responses to the Questions ʻDo you enjoy school? 

(Response categories; Yes, all the time; Yes, most of the time; sometimes yes, 

sometimes no; Not very often; Never) and ʻDuring the past few weeks how often have 

you felt bored? (Response categories: Often; Sometimes; Never). The School 

Engagement Index (herein ʻthe Indexʼ) was constructed using an additive model which 

resulted in a single scale with ordinally ranked categories (Table 2). The index was 

assessed for goodness of fit and validity. 

Table 2. Ordinal rank of combined categories in the School Engagement Index 
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Engagement  

Category 

School Enjoyment & Boredom Categories 

0 Never enjoy + always bored 

1 (Enjoy a little + often bored) & (never enjoy + sometimes bored) 

2 (Enjoy sometimes + often bored) & (enjoy a little + sometimes 

bored) & (never enjoy + never bored) 

3 (Enjoy mostly + often bored) & (enjoy sometimes + sometimes 

bored) & (enjoy a little + never bored) 

4 (Enjoy always + often bored) & (enjoy mostly + sometimes 

bored) & (enjoy sometimes + never bored) 

5 (Enjoy always + sometimes bored) & (enjoy mostly + never 

bored) 

6 Enjoy always + never bored 

 

In assessing relationships between the Index and other study factors, we used 

Spearmanʼs rank correlation coefficients. As outcomes (self-reported health status and 

attained education) were ordinal, we used ordinal logistic regression to examine the 

associations between childhood school engagement and adult outcomes with 

adjustment for putative confounders. An odds ratio from an ordinal model can be 

interpreted as the odds of being in the adjacent outcome (dependent variable) category 

given a one-unit change in the exposure (independent) variable. All potential 

confounding factors were included in models. We present three models in the tables. An 

unadjusted model - with the school engagement index, discussed below, as the 

exposure variable; model 1 - which included socio-demographic covariates (age, sex, 

area-level socio-economic disadvantage, number of siblings, family structure); and 

model 2 - which included all variables in model 1 plus childhood academic attainment. 

Analyses were conducted using Stata 10.0 (Statacorp, USA). Statistical significance was 

set at a p-value < 0.05. 

Limitations of the study 
The limitations of these analyses are acknowledged. Firstly, the current research 

team members did not design the questions in the 1985 ASHFS Questionnaire. This has 

limited the extent to which some variables have been able to be measured. Although a 
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number of school environment factors are associated with school engagement, including 

student/teacher relationships and school climate, the ASHFS does not contain questions 

about these, so they were unable to be included. In a ʻcustomisedʼ CHOI questionnaire 

in future, this limitation will be overcome. We had a host of data on social background, 

such as the Australian Bureau of Statistics defined socioeconomic status of the area 

children lived in, the number of siblings they had and their family structure but did not 

have measures of parental education or occupation in this sample. Thirdly, there was 

considerable loss of respondents to follow-up from childhood to adulthood.  However, 

the remaining sample was found to be similar to the general population of a similar age, 

meaning results are likely to be generalisable. Of greater importance for analyses of this 

type is that the remaining sample has heterogeneity of exposures, outcomes and 

covariates, which this sample did.  

Ethical clearance 
All participants provided written informed consent and the study was approved by 

the Southern Tasmania Health and Medical Human Research Ethics Committee. 
Results 

The School Engagement Index (SEI) 
Data analysis using the SEI showed responses to be normally distributed (Figure 1). 

   

 
Figure 1. Distribution of the School Engagement Index 
The correlation matrix of school attainment and school connectedness variables 
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The correlation matrix (Table 3) includes categories derived from related ASHFS 

questions. These reflect the selected school connectedness dimensions derived from the 

literature as presented in Table 1. The matrix demonstrates significant correlations 

between many factors in our proposed model, which were mostly evident for school 

enjoyment and boredom individually, and even stronger for the constructed variable 

ʻschool engagementʼ. The School Engagement index was also shown to be internally 

valid and more strongly correlated to all study factors than either enjoyment or boredom 

alone. This correlated (p<0.05) with school attainment (r=0.17), learner self-concept 

(r=0.20), motivation to learn (excited, r=0.10; pride, r=0.12) enjoyment of physical 

education (r=0.21) and school sports (r=0.15), loneliness (r= -0.15) and health 

orientation (r=0.17). This is an important finding and shows the validity and robustness of 

the ʻschool engagementʼ construct. Those students who were more engaged were more 

likely to have higher attainment, more positive self-concept, more pride in 

accomplishment, be interested and excited, enjoy school sports and physical education 

more and say they were less lonely. They also had higher levels of health orientation. 

Higher correlations were evident between concepts assumed to be related, such as 

academic attainment and learner self-concept, as were enjoyment of school sports with 

enjoyment of physical education. Health orientation was also moderately correlated with 

motivation to learn, self-rated fitness and enjoyment of physical activities.  


