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Early High SchoolEngagement in Students with ADHD

ABSTRACT

Background:/Students wth Attention/Deficit Hyperactivity Disorder (ADHD) continue to
languish behind.their peers with regard to academic achievement and education m@ttainme
School engagemeid potentially modifiable, and targeting engagmt may be a means to

improve education outcomes.

Aims: To investigateschool engagemerior students with ADHDduring the cruciahigh

school transition period and to identify factassociated with low schoehgagement.

Sample Participants aradolescent§12-15 years)n the first and third year diigh school

with diagnosedADHD (n=130) Participants wereecruited from 2Jpaediatrigpractices

Methods: Crosssectionalstudy assessingchool engagemenbData were collected through
direct assessment and child, parent and teacher suS&ysol engagement is measured as
student attitudes to scho¢tognitive and emotiongl and suspension ratgbehavioual).
Multivariablesfegression analyses examingddat, family and schoofactors affecting

engagement.

Results: Inicomparison to statdatg students with ADHD in the first year of high school
were lesssmotivated €§0.01) andlessconnected to peers <p.01) Overall there was no
discordaneesiithird yea attitudes There were high rates of suspension in both @44 vs

6%, p<.0lL)«Explanatoryfactors for poorattitudesinclude adolescentdepression, poor
adolescent'supervision, and devaluing education. Conduct problems and increased
hyperactivity were related to increased likelihood of being suspended, while higheneogniti

ability, family SES and independent schools reduced risk.
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Conclusiors: Potentially modifiable individual and family factors including adolescent
depression, bek#@ural problemseducation valueand family supervisiogould be targeted

to better manage thegh school transition for students with ADHD.

Early High School Engagement in Students with ADHD

Attention/Deficit Hyperactivity Disorder (ADHD)is a neurodevelopmental disorder
prevalent in 5%, o06choolagedchildren (Polanczyk, De Lima, Horta, Biederman, & Rohde,
2007). ADHD is as®ciated with persistent behawal and social impairmentgBecker,
Luebbe, & Langberg, 20)2 School problems are also commoimcluding academic
underachievemerand early schoalropout which can have lifelong consequen¢Barkley,
2002 Daley & Birchwoal, 2019 DeShazeBarry, Lyman, & Klinger, 2008 including
unemploymet) delinquency, substance use, and mental health prolfléemsy, Knight, &
Thornberry, 201p Despite treatment of ADHD with stimulant medication and behaalo
interventionsjong termeducation outcomes are not greatly impro{leahgberg & Becker,
2012). School cempletion andligher education rates continue to be low for young people
with ADHD=and:so improving educational outcomesmainsa priority (Loe & Feldman,
2007).

Scheolwengagement conceptualises the way in which students idettifyand
participate withsschool and learnirend is @ emerging determinant of education succéss
is a multi-faceted construct, encompassing dimensions of cognitive, emotional and
behavioural'egagementRredricks, Blumenfeld, & Paris, 200Banewald, 2018 Cognitive
aspects incorporate cognitions around imglhess and motivation to learn, as well as-self
regulation (i.e. the time and eft put into learning). Emotional aspects include a student’s
feelings toward, school, a sense of belonging, feelings of connectedness to peers and
participation in daily school lifeSusgnsion from school is seen abehaviowal indicator of
student disengagement and can be a pathway to early school leavirspcaitiehaviour
and delinquencyARACY, 2008 Archambault, Janosz, Morizot, & Pagani, 2p(®udents’
with strongemotional and behavioal connections to school are likely éxperience greater

academic success aarktless likelyto leave school earlfHenry et al., 2012).
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Early high schoois atime of intense growttgevelopmentand transitiorand likely a
‘make or breakperiod for defining students’ engagement at schéiols common for
students texperience a small decline in attitudes to sclovelr this periodStudent social
and emotional connections to school are weakest in §ebamt generally remain positive
(Departmentrof‘Education and Training, 2R1low school engagemermiuring this period,
as reported orself measuresf school engagement, have been found todbeted tothe
increased 'likithood of early school leavinggoorerlong termeducationand occupational
outcomesindependent of demographic background fac{édsbott-Chapman et al., 20)4
The transition to high school may result in additional challengesudests with ADHD as
they grapple with increased academic, social and organisational dethandberg et aj
2008) Deficitshin functioning and learning skills may compound problems and further
decrease motivation and selteem as tasks become more complex and greater effort is

required (Hoza, Pelham, Waschbusch, Kipp, & Owens, 2001).

Studies investigating school engagement in general student populaia$ound a
number of-factergorrelated with lower student engagement, including gefiang male)
socioeconomic disadvantages well as family and school level factdfer example, aross
sectionalstudy examining the association between SES and student¢getted suspensions
showed that.students in medium SB8dsratio 0.6, p<0.05) and high SES (OR 0.3, p<0.05)
communities were protected against the likelihood of being suspended from scteyol, af
taking into account age, gender and family functionf8gHemphill et al., 2000 Young
people from low SES background are hied as likely as thosiom high SES backgrounds
to undertake=higher educatioResearch has shown that differing aspirations and attitudes
during high_sehool predict high school completiachievement and progression to
university (James, 200). These attitudes and aspirations may also stem from family values
and norms™includinginadequate parent supervision and monitoring, low educational
expectations and low parent educat{3RACY, 2008 S. A. Hemphill, Plenty, Herrenkohl,
Toumbourou, & Catalano, 201Henry et al., 201,2James, 2000)

Thereds™evidence that schotdvel factors may bear some influence on student
outcomeskFer examplea disproportionate number of early school leavers (42%) are from
schools located outside of metropolitan ar@aamb, Jackson, Walstab, & Huo, 2015
Government schools and schools in more remote locations have been shown to have a higher
concentration of lower socieconomic status (SES) families and fewer resources which may

reflect differing outcomegHuman Rights and Equal Opportunity Commission, 20060r
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example,odds of suspension are increasiaee fold for public school students, and students
attendinga public school are morkkely (OR 6.8) to exhibit lower commitment to school in

comparison to students attending private schools (S. A. Hemphill et al., 2014).

However, it is unclear ithesechild, family, andschool level factors are associated
with poor ergagement irstudents with ADHDMuch lessresearchhasinvestigaéd school
engagemenin high school students with ADHE&Nd this research hasnded to focus on
school engagement as a predictor of academic functioning rather than an outdisnosvin
right. Two_lengitudinal prospective studiesicluded measures of attendance, truancy and
disciplinary problems (i.e. suspension) asdmt®rs of academic achievemg(tent et al.,
2017, Molina“et al., 2002 One of these studiesdluded only boysKent et al., 201}, and
the otherexcluded childrerwith predominately inéntive symptoms of ADHD(Molina et
al., 2009. .Beth.studies showethat behaviowal engagemenivasan important construch
explaining.academicachievementfor students with ADHD Other important aspects of
engagementincluding thestudent's own educational attitudesliefs and valueswere not

measured

ADHD_  core symptoms, particularly inattentive symptoms hyperactivity,
impulsivenessand deficits in cognition (i.e. working memory, lower intelligen{@¢Shaze
Barry et al., 2002Frazier, Demaree, & Youngstrom, 200dassetti et al., 20Q0&have been
shown to'interfere with learning, and good learning habisiding intrinsic motivation, self
direction, organisation and planning, as well as sustained effort and approphateolrs
including ontask behavioursvithin the classroon{Barkley, 2006 Volkow et al., 201}
Theseineffective learning skillsmay leadto lower achievement anpoorer seHesteem,

which increases the risk of becoming disengaged from school.

There._is.a high comorbidity between ADHD and a numbeptber disorders
including=internalizing problems (i.e. depression and anxietfMassetti et al., 2008
externalizing behaviours (i.e. conduct problems), learniigprders, poorer emotional
regulation;social deficits(i.e. peer problems and bullying)yndal Bond, Carlin, Thomas,
Rubin, &Patton, 2001Daley & Birchwood, 2010DeShazeBarry et al., 200Rthat also
interfere with™learning and furtheexacebate problems at schoolnappropriateand
disruptive behaviours can lead to disrupted learning and poorer stadehér relationships
(Daley & Birchwood, 2010. Peer relationships and friendships are important factors in

promoting or impeding engagement with schwbodward & Fergusson, 2000 Students
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who are unable to establish friendships and work cooperatively with others fack socia
rejection and isolation and potentially greater peer conflict lagter rates of bullying,
impacting a students’ sense of connectedness and beldigmgermanis & Wiener, 2031

Poor overall academic achievement, as well as specific leadisayders, may also
negatively influence learning confidence, sedteem and@acerbate behaviour problems

(Smith & Adams; 2006), which is likelp lead to a student feeling less connected to school.

We;therefore aimed, in a cohort of studenith ADHD in their first and third year of
high schoolto (i), describeschool engagememt comparison tcstatewide data from same
year cohortsand\(ii)investigate child, family and school levattorsassociated with student
attitudes to school and suspension raté& hypothesizedhat studentsvith ADHD would
have lowerschoal engagemenms evidenced bgoorer attitudes to school and héghatesof
school suspension compared to their peers (state benchmadkg)at potentially modifiable

risk and protective factors for school engagement wexilst

METHODS
Ethical approval and consent

Thesfremoved details for anonymity] granted ethics approval. Informed written
parental consent was obtainedluding consent to contact the child’s teacher. Students gave
written consentron the day of theme visit.Teacher completion of the online survey implied

consent.

Participants

Participants were students in the first or third yafahigh school (years 7 andi@
Australig), drawn from an existing sample of childrem=392) with diagnosed ADHD
Participants,wereecruitedon average3.0(SD: 0.7) yearsprior, from paediatriciarpractices

[removed-detailsfor anonymity].

Eligibility and reeruitment

Participants were eligible if theyere in either the first or third year of high school
during recruitment (wave 1 in 2014, wave 2 in 2015). The stoeiyrodology is described
elsewhere(removed). Briefly, participants weredrawn from a larger longitudinal study
conductedin 2010-2A.2 investigatingbehaviowal sleep problems in childreaged 5-12

years, comprising childrenwith parentreported moderate/severdN=244) and no/mild
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(N=144) sleep problemsA research assistant confirmedDHD diagnosis duringa
recruitment call in accordance with the DSWIcriteria including an assessment of current
ADHD symptoms on the ADHD Rating Scale (D9M) (Dupaul, Power, Anastopoulos, &
Reid, 1998, confirmation of cross situationahpairment,thelevel of impairment, and age of
onset.Baselineexclusion criteria included1) parents with insufficient Englisto complete
surveys (2) children with a significant medical condition (e.g. cerebral palsy or an
intellectual disability (1Q<7Q) (3) children with suspectedsleep apneaand (4) children
receinng specialist sleep interventiat the time of the study

Procedure

For .thempresent studyjremoved details for anonymity] participaits who were
enrolled atitheg &2nonth followrup (N=349) were assesskxt eligibility of whom 105 were
outside the transition period, 30 opted out of learning more about the andiyi4 were
uncontactable. Of the remaining 200 eligible families, 130 were enrolled with tlaénckm
either uncontactable (n=5) or not intdesk (n=65). Eligible families who enrolled did not
differ from eligible families who did no¢nrol on baseline measures of chiédye, gender,
ADHD symptons, medication use, arl®ES.

Data were collected through fateeface home visits with families.Surveys about
student behaviourschool functioning,social emotionalhealth and demographicsvere
completed by the parent astudentsseparatelyat the visit.Consent was obtained from 119
families for, the research teamo contact the child’s teachesf whom 107teacherq90%)
completed a_brief online surv@pout their studerg’academic performanceehaviour,and

functioning at school.

Measures
School engagement

Student attitudes to schoalere measuren three subscalestudent motivatior(4
itemg, connectedness to peers (4 items) and connectedness to school (SSitedesjtself
rated itemon a5 point Likert scale (1=strongly disagreeb5=strongy agree). Higher scores
indicate greater engagementronbach’s alphaaj ranged from .85 t089. Subscale totals
were summedo forma composite attitudscore (outcome)Subscales areeproducedrbm
the annuaAttitudes to School Survelpr school students Years 512,and 2015 results are
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referenced as state benchma(resnoved details for anonymity). This survey was completed
by 92,000 year 7 and 9 students.

Suspensiowas measured by school records accessed by the dbédlser Teachers
repored whetherthe child hadeen suspended or expelled at least once in the current school
yearto form_a dichotomous measure of school suspenSicimoolsare required to report on
every student at least twice a year using common student repovhidy include
achievement.and attendance data. State reference data for school suspensiorwbyeyear

provided by,thdremoved details for anonymity].
Explanatory Variables

A range of student, family and schdeVel explanatory variablesvere measureda
priori based on the current literaturegardingrisk and protective factors foschool
engagement or academic achievatr{seeTable ). This table provides a summary of each
measure and.more extensive details and references are described elpewioged details

for anonymity].

Insert table 1

Analyses

Comparison ofsample means to state benchmark means cboot engagement
outcomes were.conducted using -tests (aim 1), with the significance level at .05.
Multivariable regression washen conducted to examine studerfgmily, and school
explanatery=variables associated with engagement outcomes (afot@tial &planatory
variables were included in the study design and analysis on the basis of priof clinica
knowledge™and evidence from the literatuCerrelations between explanatorariables are
availables(see dble S1).First, a series of univariable regresei@nalysesexamined the
association between each explanatory variable and each ouianahles associatedith
the outcomatthe levelp<0.10were subsequently included in the regression mduiéddter
& Tiemeier, 2009) We also examined early and current sleep group status which may

confound results and found no significant association with attitudes or suspendfien.
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standardized continuous explanatory variables to have a mean of 0 and standaahd#viati
1 for use in regression models examining both student attitudes toward school and

suspension.

Linear regression was used to model attitudesdool estimating thestandardized
coefficient, 95%confidence intervalsl), p-values, and Ror model fit. The initial model
examinedchild variablessubsequently childamily and schooVariables were included-or
the outcome..of the Short Moods and Feelings Questionnaire (SMFQ), 1 item was
inadvertently _left off the surveyWe repeated our analyses with ‘imputed’ data for the
missing item (item 10l felt lonely’) based mean score from the completed 12 itbuis
found nomeaningfuldifference in our results. We report outcomes based on the 12 item

score.

Logisticregression was used toodel suspension ratestimatingodds ratios (OR)
and 95% Cl. Explanatory variables (including SESJere considered individually, then
controlledfor child agegender, and medication usknsufficientsample siz@recludedmore
complexlogistic yegressin models. Analyses were conducted using Stata 13.1 (Stata Corp
LP, USA).

Attach supplementary table S1

RESULTS
Sample characteristics

Sample _characteristics are shown in Tahl&'Be mean age of participants was 13.7
years and y/mostwere male (89%) and taking ADHD medication(72%) Respondents
included parestof whom 95% were mdters,and high school teachers whom 61% were
the student’'s Homeroom teacher. Studentge from 112 different government (59%),
independent (15%), Catholic (20%) andheat specialeducational sector&%) throughout
[removed details for anonymity], which is similar to the state spredBepartment of

Education and Training, 2015).
Insert table2

School Engagement

A comparison ofADHD studentversus state benchmarks fattitudes on school
connectednesg;onnectedness to pegetudentmotivation and suspensiorare shown in
Table 3,stratified by yearFirst yearhigh school students with ADHD reported being less
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connected to peers(p =0.01) and lessmotivated toward schoolin comparison to
benchmarks (p=<0.01)n contrastthird year studentsvith ADHD reportedgreaterschool
connectednes@n comparison to benchmark(p=<0.01)and similar levels to the state
benchmarks for botlkonnectednest® peersand motivation Suspension rate1%) were

overthreetimeshigher than the state reported rate of 6% in 2Qi€001).
Insert table 3

Factors Associated witBngagement

A number of variables were associated wattitudes to schooht the unvariable
level, including student academic functioning, 1Q, inattentive and hyperactive ADHD
symptoms,.conduct and emotional probleaunlescentlepression, valuing educatidoeing
bullied andwpoeifamily managemenfsee Table ¥} Resultsfrom the multivariablemodels
showed potentiallynodifiable factorsncludingadolescentepression, not valuing education
and poor family managementgereassociated most strongly wigoorerstudent attitudes to
school. For example, with each one 8ighertotal adolescentlepression score, attitude
scores werd.64 pointdower (95%Cl: -6.21 to -3.28, p<.001), and tlassociabn held after
full adjustmentfor all associated factors at the bivariate |l -3.38 95% Cl: -5.30 to-

1.48, p<:0)=Results can also be viewed for each of the attitude subscalesa{#ees?).
Insert table.4y"Attach supplementary table S2.

A number of explanatory variablegre associated with scH@uspensiorisee Table
5). After adjustment for child age, gender, medication use S8 (SEIFA, increased
hyperactivity(OR 2.15, 95% CI 1.10 to 4.18, p=.03) and conduct problems (OR 2.73, 95%
Cl 1.45 to 5.5, p<.0lincreased the odds of being suspen@feddel 2). Howeverhigher
intelligence(OR 0.46,95% CI 0.22to 0.95, p=04), higher SES background (OR 0.51, 95%
Cl 0.31t0 0.83, p<.01) and attending an independent school (OR 0.21, 95% @ 0.85
to 5.5, p=.02 decreasedhe odds.Prior to controlling for SES (model 1) themasa strong
inverseassociation betweescademidunctioning and suspensig¢®R 0.52, 95% CI 0.28 to
0.95 t05.5, p=.03) andtudents attending schools in provin@ataswere fourtimes more
likely to-be suspendedd%% CI 1.3 to 12.0, p.02) than students attending schools in
metropolitan areafdowe\er, these associations asommewhat attenuated whenontrolling

for SES, suggesting some of the variability is explained by SES.

Insert table 5
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DISCUSSION

With respect to cognitive and emotional engagemeémndests with ADHDwere less
engagedn thar first but not third year of high schoalompared with statbenchmarks
Howeverystudents in both yeargere at markedly increased risk of suspendrmor sudent
attitudes to school @remost strongly associated with depression, beliefs about thedong t
value of educatiorand poorfamily management practices. Increasedisnt suspensionas
associated witlgreaterhyperactivityand conducsymptomsandlower SES whilst decreased

suspension.was associated with higher intelligenceatedding an independent school.

Our results show a great dealtedterogeneitywith regard to attitudes held towards
peersschaol;and motivationWe could find no other paper examining this issue in children
with ADHD.This in part dispels the stereotypical belidisld by some that ADHD is
synonymous. with poorer attitudes toward school. There was only a modest relationship with
schoolengagement and academic performance and that relationship was tempered by the

inclusion of‘ether individual and family factors.

Whilst:many children with ADHD are reporting high levels of school engagement,
some desneandsrepresent a subgroup at risk of early school dropout. Furthermore, students
with ADHD in the first year ohigh school reportedveralllessfavourableattitudestowards
peers and-loewer motivation for learning thitneir classmateslt is well known that young
people with ADHD have impairments that may impact their social adjust(Bamkley,
Fischer, Smallish, & Fletcher, 2008/ehmeier, Schacht, & Barkley, 2018nd problems
with motivation on low interesttasks, organizationaskills and homework management
(Barkley, 2008. The increased social and academic demands of high school may exacerbate
these problemas children transition from primary schaotd cause some children to have

lower seltefficacy in theiracademic and social abilities.

We'"could find no published studiegaminingschool connectednefs students with
ADHD in mid-adolescenceOur finding thatstudents with ADHD in theithird year of high
school did"not differ in theischool connectedness (a subscale ofttiides tavards school
composite)compared withstatewide datamay reflect the factthatless connected students
have dropped out of school or are less likely to take part in resédieinatively, students
with ADHD may be able to pursue subjects that are doditgranterest or lesacademically

focused, which may positively influence attitudes.
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The odds of being suspended were nearly three times higher in comparison to state
benchmarks, which is consistent with high rates of suspension for adolestbrdOHD,
particularly for malesreported in previousesearch(Bauermeister et al.,, 200Toe &
Feldman, 200 This is particularly troubling, given suspension is linked to a number of
negativersconsequences, including increased disengagement from sdisogbtion to
learning, ancescalatingpehavioual problems §. Hemphill et al., 203,05. A. Hemphill etal.,

2014 Henry et al.,; 201 It may be that students with ADHD find the transition to high
school particularly stressful and that ADHD symptoms may for a period ofdsoalate

(Langberg et al., 2008) resulting in increased inappropriate and disruptive behaviour.

The finding that greater depressie symptomsand poor family management (i.e.
pooreradolescent monitoring and supervision) were associatedwsitbeattitudes to school
in the adjusted.models rovel. Depression commonly eaccurs in adolescents with ADHD
and has been. related to negative-pelteptions and beliefs, which are likely to be reflected
in attitudes“to"schodlJensen, Shervette, Xenakis, & Richters, 1998trander, Crystal, &
August, 20086)Ineffective parental practices and discipline have previously been identified as
arisk factor forarange of negative adolescdighavioursn the general populatiancluding
schooldisengagemer(S. A. Hemphill et al., 20Z4Henry et al., 2012 Parenting skills have
also beenfound to influence high school success in adolesaém&DHD (Latimer et al.,
2003).

We found that the likelihood of being suspended waseasedfor students that
exhibited highers levels ofconduct and hyperactty symptomsand lower intelligence.
Consistent with existing research in general high school student populations, weis&und r
was alschigherfor students from loweBEShouseholdsthose attending government sctsoo
and those with poorer academic function{®g Hemphill et al., 20105. A. Hemphill et al.,

2014). In our studyhe latterwaspartly explained by SES.

Our study has a number of strengtfde includeda comprehensive examination of
student family"and school level factors relatedstthool engagementhild ADHD diagnoss
was confirmed at initial recruitmentand multi-informant data were collecte@ur primary
outcome measures werealidated for adolescent populatioialthough data on the
convergent and divergent validity of the ATS are not availadohe) hadnormedreference
data or population level benchmarks’ (i.e. ATS Sujv@yepartment of Education and
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Training, 201% availablefor comparisonThe sample was representative of a range of SES

families, diffeing cognitive abilities andariedschool sectors.

Our study had some weaknesséswas cross sectional so we cannot assume
causality.We did not havea control group and instead ussthtewide comparative data
which will"include adolescents with ADHD. Our results therefore likely underestimate the
differences _between adolescents with ADHD and their p&®esexcludedfamilies with
insufficientsEnglishand children with an 1Q < 70so results may nogeneralizeto these
families. We.relied on teacher report of student suspension which may have beemcadflue
by a student'®ehaviourand attitude towards that teach®btaining an objective measure of
learning disabities in this study was not feasible, even though learning disorders are likely to
influence engagemen®e tried tominimize reportingbias by targeting teachers that had
access tostudent records (i.e. Homeroom teachershyasdrveying teachers immedtidy
after midyearcompulsory reportingThe small number of female participants prevented us

from examining gender differences in engagement.

The high school transition period has been identified as a particularly critical period
for the development of student attitudealues and beliefs that may influence a students’
educationstrajectorfHanewald, 2013Henry et al., 2012 Our study has highlighted the
importance of viewing engagement asanool outcome in its own right. Promoting school
engg@ement=over thérigh school transitionperiod may be key to keeping students with
ADHD engaged in their highchool educationStudents entering the first year of high school
may benefitsfrom additional social and learning support as they adapt to ¢meiginool
environment, and strategies to reduce rates of suspensidmghnrisk students seem
particularly pertinentto addressing the high rates of disengagement and school dropout in
students with ADHD.

Ouwr study has identified number of potentially modifiable factors for low school
engagement and suspension. Although our study cannot determine causality, prospective
research should follow a cohort of children with ADHD to determine whettletescent
depression, externalising behaviours, devaluing of education and poor family management
proceeds low"school engagement or vice versa. Regardtehgssingfactors associated
with low motivation to learn e.g. optimizing organizational skills and promoting positive
learning experiences in primary scheomay improve student attitudes toward learning.

Supporting students to develop new friendships early in the transition to high schadsmay
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be important for a positive transition experiencethe meantime, dnicians, parents,and
educators can leverage this information to assist in developing a transition plaudénss
with ADHD as theymalke this critical moveto high school.
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Explanatoryariables for Engagement

Constructs
Child

Demographics

IQ

Academic functioning

ADHD Symptoms

Medication,use

Problembehaviaur

Depression

Bullying

Selfregulation

Measures Source

Child age, genderandschool yearwere collected from the current parent = parent

survey.

Wechsler Abbreviated Scale of Intelligence™ (WASII) is a validated direct
measure of child 1Q. We estimate 1Q using two subsets, vaogbamnd matrix
reasoning subtests (FISZ). Mean 100, SD 15, rangextremely lov(<69) to

“very superiof (>130) (Wechsler, 1999

Wide Range Achievement Test 4 (WRAT 4{Wilkinson & Robertson, 2006 = direct
is a validated assessmentagBdemic ability. Wordeading and mathematical
computation subtests were administered. Mean 100, S[3dares are averaged

for an overall rating of academic functioning.

ADHD Rating Scale IV (Dupaul et al., 1998 an 18item validated scale parent
measuring inattention (9 items; o = 0.88) and hyperactivity (9 items; o = 0.90)

symptoms. Higher scores reflect more severe symptoms. Ran@&g 0 to

ADHD medication use was assessed using a single item. Parents were askquhient

the child currently used ADHD medication (yes/no).

Strengths and Difficulties Questionnaire (SDQ (Goodman, 2001a 25-item | parent
validated measure of behauial and emotional problenWe report emotional
(a=0.73) and conduct problems (o = .75) subscales. Higher scores reflect more

difficulties, range 0 to 10.

Short Version Moods and Feelings Questionnaire (SMFQJjs a validated.3- = child
item scale used to assess dhittblescentlepression symptoms over the past
two weekqo = 0.88) (Messer et al., 1995Higher scores indicate greater

depressive symptom$Ve report 12 itemgange 0 to 23

Gatehouse Bullying Scalés a validated 12em measure of covert and overt child
victimization Responses werdichotomizednto a single variable, capturing if

the child had experienced bullying on at least one occasion asfessment
year.Data weralichotomised as Bullied ‘no’ = &ehouse category not ketf;

bullied ‘yes’= all three @Gtehouse bullied categories; infuspt/frequent and

not upset/frequent and upget Bond, Wolfe, Tollit, Butler, & Patton, 200y

Affective Reactivity Index (ARI) (Stringaris et al., 2035 a 6 item validaed = parent

measure of irritable behavio(e.g., “loses his/her tempeagly”). Iltems are
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rated on a goint scale and summed to give a totallQ). Higherscores reflect

greater irritability/lower selfegulation (o = 0.90).

Valuing education Valuing educationis a single item measur8tudents’ were asked to rate the child
extent to which they thought that learning at scl@ahportant to later life, on
a 5point scale fromvery important’or ‘not important at all: Answers were
dichotomised values education (yes or’'ges/no’ at very/quite v's ‘no’ at

fairly/slightly/not at al| as per previous resear(lh Bond, Thomas,

Toumbourou, Patton, & Catalano, 2000

Puberty Pubertal Development Scale (PDSPetersen, CrockietRichards, & Boxer,  child
1988, a 5item, gender specific setfssessment of physical maturation and
pubertal status in adolescents. Higher scores reprgseater maturation. Boys
(a=10.80), girls (a = 0.85).

Family/ School

Parent mental he&lt, Depression Anxiety Stress Scale (DASS) 2titem validated and reliable parent
assessment of adult mental health. We report on the8@§ scaled = 0.94)
(Lovibond & Lovibond, 199k

Family management Poor Family Management(PFM) (L. Bond et al., 2000scale is a 9tem child

adolescent selfeport measure about family rules and supervision (e.g. my
family has clear rules about alcohol and drug use). It bes thalidated as a
family risk factor for adolesceittehaviouraproblemsa = 0.78). Higher scores

indicated greater risk.

School level variables School location(metropolitan vs provincial) anechool sector(government vs | linked
non-government (Catholic, independent, other)) are obtained farierdividual
schoolby linking to data published on thily School'website(Australian

Curriculum Assessment and Reporting Authority, 2015

Sociceconomic Socio-Economic Indexes for AreagSEIFA) index of disadvantagewvhich linked
Status links to the postcode of the family residence is used as atesetandicator of
SES Qustralian Bureau of Statistics, 2011
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Sample Chracteristics
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Sample Characteristicd

M (SD), Range

Child
Age in years
Male, n (%)
ADHD medication usen (%)
First year of high'school (year, ) (%)
Pubertal stagéP?DS)°
IQ (WASI, EISQ2)°
Academic functioningWRAT) ¢
Reading
Math
ADHD - inattentive(ADHD-RSIV) ©
ADHD- hyperactive/impulsiv¢ ADHD-RS1V)
Conduct problems (SDQ)
Emotional-problems (SDQ)
Bulledin current yegm (%)
Selfregulation(ARIY
Adolescentlepression (SMFQ)
Values educatigm (%)
Parent and-family
Mothers,n(%)
Parent mental health (DASS)
Poor family management (PFN)
Socio econemic status (SEIFA)
School environmenf
Sector—governmentn (%)

Location- metro,n (%)

13.7 (1.1), 1216
116(89)
93 (72)

86 (66)
2.9(0.9), 15
100.4 (15.8), 6443
95.62(14.4), 58135
102.2 (19.1), 5645
89.0(13.4), 60125
17.8 (5.4), 27
13.1 (5.8), @5
3.7(2.4), 610
4.4 (2.6), 610
54 (44)

3.6 (3.0), 612
5.0 (4.3), 923

58 (59

124 (95)
15.2 (13.3), 669
3.95 (4.2), 618

1011(67), 8171114

84 (66)

97 (75)
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2n ranges between 111 and 13BDS, Pubertal Development&e ¢ Wechsler Abbreviated Sc:
of Intelligence, Full scale 1Q 2 (FISQZ)Wide Range Achievement Test 4 (WRATF4jvord
reading and math computation subscdlé)HD-RSIV symptoms of inattention, parent repdrt;
ADHD-RSIV symptoms of hyperactiviggmpulsivity; ¢ SDQ conduct subscal2SDQ emotions
subscale’ Gatehouse Bullying Scale dichotomised into bullied yes/Atiective Reactivity Inde:
(ARI), parent reported: Short Moods and Feelings Questionnaire (SMB@If;report ' Depressic
Anxiety Stess Scales (DAS31), parent;" Poor Family Management (PFM);seteport" Socio
Economic Indexes For‘Areas (M:1000, SD:10®rhool sector state government/independent;

School location metropolitan/provincial.
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Table 3

Comparison of School Engagement irsEandThird YearStudents with ADHD to Benchmarks

Year 7 Year 9
Attitudes to School scal€® (mean ADHD SD State P ADHD SD State P
scores and standard deviations)® mean mean mean mean

School Connetedness

Extentto which students feel they 401 080 4.10 0.36 3.86 0.77 3.50 <0.01
belong and enjoy attending school

Connectedness to Peers

Extentto which studentsfeel sodialy 395 081 420 <001 395 074 3.90 0.68
connected and get along withitheir

peers

Student Motivation

Extentto which students are 416 0.79 440 <0.01 408 075 420 034
motivated to achieve and learn

School Suspension (%)

Proportion of students suspended 16.9 - 54 <0.01 25.7 - 6.7 <0.01

from school

& Attitude to schol questionsverecompleted byl 20 students (year7:81; year)3Suspension dataererecorded for 106

participants (year 771; year 9:3h Comparison dataeresourced directly from government.

Bolding signifies a significant,difference in attitudes «0p1.
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Explanatory Variables for Student Attitudes wh8ol
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Unadjusted Model 12 Model 2°

(n=99-120) (n=99) (n=99)
Explanatory Variables b®(95% CI) p° Be b (95% ClI) p B b (95% CI) p B
Child
Age -0.46 €1.98,1.06) 0.55 -0.05 - - - - - -
Gender (male) 1.23¢3.76,6.20) 0.63 0.04 - - - - - -
ADHD medication use (yes) 2.52¢0.81,5.85) 0.14 0.14 - - - - - -
Pubertaktage(1 SD higher) 0.04 €1.67,1.74) 0.97 0.00 - - - - - -
Academic functioning2"SD higher) 0.17 (0.06,0.28) <0.01 0.29 0.46 ¢1.64, 2.55) 0.67 0.05 0.02 ¢2.11,2.15) 0.98 0.00
IQ (1 SD higher) 1.77 (0.16,3.39) 0.03 0.20 -0.13 ¢2.06,1.80) 0.89 -0.01 -0.11 ¢2.06,1.83) 091 -0.01
Inattentive symptoms (1 SD higher) -2.96 €4.47,1.46) <0.001 -0.34 -0.70 €2.48,1.09) 0.44 -0.08 -0.57 ¢2.41,1.49) 0.65 -0.06
Hyperactive symptem@~SD higher) -1.95 ¢3.50,-0.41) 0.01 -0.22 -0.72 €2.56,1.11) 0.44 -0.08 -0.43 ¢2.35,1.11) 0.44 -0.05
Conduct problems (1.SD higher) -1.99 €3.61,-0.37) 0.02 -0.22 -0.16 €2.11,1.79) 0.87 -0.02 0.32 €1.67,2.31) 0.75 0.03
Emotional problems (1 SD higher) -1.90 €3.43,-0.37) 0.02 -0.22 -1.34 ¢3.00,0.32) 0.11 -0.15 -1.55¢3.22,0.12) 0.07 -0.18
Selfregulation problems (1 SD highe -2.28 £3.79,-0.77) <0.01 -0.27 -1.23€0.69, 3.15) 0.21 0.14 1.07 €0.85,2.99) 0.27 0.12
Studentdepression (1"SD,higher) -4.64 (6.00,-3.28) <0.001 -0.54 -3.65 (5.52,-1.79) <0.001 -0.42 -3.38 (5.30,-1.48) <0.01 -0.38
Values education (yes) 6.27 (3.23,9.30) <0.001 0.35 6.00 (2.96, 9.04, <0.001 0.33 4.94 (1.72, 8.16) <0.01 0.27
Bullied (yes) -4.30 €7.33, -1.27) 0.01 -0.25 -2.04 ¢5.25,1.18) 0.21 -0.11 -1.81 ¢5.04,1.40) 0.27 -0.10
Parent and family
Parent mental healfd SD)higher) -0.91 €2.61,0.79) 0.29 -0.10 - - - - - -
Family managemerfi. SDshigher) -3.21 ¢(4.69,-1.74) <0.001 -0.38 - - - -2.14 €3.67,0.61) <0.01 -0.25
Sociceconomic statugl SD higher) 1.17 ¢0.36,2.69) 0.13 0.14 - - - - - -
School environment - - - - - -
School sector (independent) 1.97 €1.24,5.19) 0.23 0.11 - - - - - -
School location (provincial) -1.39 €4.89,2.11) 0.43 -0.07
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Model R? 0.46 0.49 T
P value <0.001 <0.001 able 5

aadjusted for child variables significant at the univariate level excluding gender andabsbetus due to insufficient pew "Adjusted for child and family variables significant at the

E

univariate level‘Regression,coefficients (b) should be interpreted as a 1 SD unit change for continuous variable or diffevercecategories for categorical variables corresponding to

changdn ATS score.?Pvaldes:bolded are at p<0.1 for univariate results and p<0.05 for adjusted f8saitisardied coefficient provides an indication of the magnitude of the effect. xplanat

School environment

This article is protected by copyright. All rights reserved

ory
Variables Associated with Student Suspension
Univariate Model 1% Model 2
(n=93-106) (n= 93 -106) (n=93-106)

Explanatory Variables OR (95% CI) p° OR (95% CI) p OR (95% ClI) p
Child
Academic funetioning (1 SD higher) 0.50 (0.27, 0.93) 0.03 0.52(0.28, 0.95) 0.03 0.66 (0.35,1.26) 0.21
IQ (1 SD higher) 0.37 (0.19, 0.72) <0.01 0.37(0.18, 0 .73) <0.01 0.46 (0.22, 0.95) 0.04
Inattentive symptoms (1 SD higher) 0.91 (0.57, 1.47) 0.71 0.97 (0.58, 1.61) 0.91 1.08 (0.61, 1.94) 0.78
Hyperactive symptom@l SD higher) 1.69(1.01, 2.85) 0.05 1.96 (1.09, 3.58 0.02 2.15(1.10, 4.18) 0.03
Conduct problems (1 SD higher) 2.51 (1.48, 4.29) <0.01 2.89 (1.585.2) <0.01 2.73(1.45,5.15)  <0.01
Emotional problems (1 SD higher) 1.27 (0.77, 2.10) 0.34 1.63 (0.93, 2.8) 0.08 1.47 (0.81, 2.64) 0.21
Selfregulation-preblems (1 SD higher) 1.61 (0.96, 2.73) 0.07 1.71 0.97,3.03 0.06 1.36 (0.73, 2.52) 0.34
Studentlepression (1 SD higher) 1.55 (0.92, 2.60) 0.10 1.65 (0.94, 2.87) 0.08 1.40 (0.76, 2.54) 0.28
Valueseducation (yes) 1.02 (0.34, 3.01) 0.97 1.50 (0.45, 5.01) 0.50 2.28 (0.59, 8.86) 0.24
Bullied (yes) 0.97 (0.35, 2.72) 0.96 0.99 (0.33, 2.87) 0.98 1.02 (0.33, 3.14) 0.97
Parent and family
Parent mental health (1 SD higher) 1.22 (0.751.97) 0.42 1.24 (0.74, 2.9) 0.40 1.22 (0.71, 2.112) 0.47
Poor family management (1 SD higher) 1.68 (1.04, 2.70) 0.03 1.66 (1.00, 2.79) 0.05 1.40 (0.81, 2.43) 0.23
Sociceconomic status (1 SD higher) 0.60 (0.38, 0.93) 0.02 0.51 (0.31, 0.83) <0.01 - -
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School sector (independent) 0.21 (0.06, 0.76) 0.02 0.18 (0.05, 0.72) 0.02 0.21 (004, 0.85) 0.03

School location (provincial) 3.50 (1.25, 9.79) 0.02 3.96 (1.30, 12.08 0.02 3.08 (0.97, 9.79) 0.06

3adjusted for child age, gender and medication ¥sejusted for child age, gender, medication use and SES (SE=#lues bolded are at p<0.1 for univariate results and p<0.05 for adjusted
results
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