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Title: Trajectories of academic achievement for 
students with Attention-Deficit/Hyperactivity 

Disorder 

 

 

Attention-Deficit/Hyperactivity Disorder (ADHD) is a heterogeneous, highly heritable 

neurodevelopmental disorder (Coghill & Banachewski, 2009; Thapar, O’Donovan & Owen, 2005). It 

is the most prevalent neurodevelopmental disorder in childhood and adolescence (Hoza et al., 2005; 

Rowland, Lesesne, & Abramowitz, 2002) with worldwide prevalence estimates ranging from 5% to 

9% (Polanczyk, Willcutt, Salum, Kieling, & Rohde, 2014; Hinshaw, 2018). In Australia, the 

prevalence of ADHD is 7.5% among 4-17 year-olds (10.4% in males, 4.3% in females) (Lawrence et 

al., 2016). 

 

While there is evidence of a negative association between ADHD and learning outcomes this is largely 

based on studies of children and adolescents being treated for ADHD at paediatric or mental health 

services, and studies using secondary outcomes such as school completion, or school dropout and 

labour force outcomes rather than direct measures of learning and achievement (Harpin, 2005). 

Findings from clinical samples may not necessarily apply to any other children with ADHD in the 

general community who may not be receiving treatment for their disorder (Goodman et al., 1997, 

Baxter et al., 2013). In Australia, only 14% of students with ADHD receive stimulant medications 

(Sawyer et al., 2017) and only 14% of students with ADHD were assessed as receiving minimally 

adequate treatment (at least four visits with a health professional with concurrent medication or at least 

8 visits with a health professional without medication within a 12-month period, Sawyer et al., 2019). 

Furthermore, many of these studies used symptom scales to assess children rather than an accurate 

diagnostic assessment. As such, it remains unclear whether the findings reported in these studies apply 

to children accurately assessed to have ADHD. 
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Children and adolescents with ADHD are at significant risk of reading problems including lower 

reading comprehension, lower reading speed and difficulties decoding words which have been linked 

to working memory deficits (Kofler, Spiegel, Soto, Irwin, Wells, & Austin, 2019). Using data from the 

Early Childhood Longitudinal Study, Kindergarten Cohort, which uses parent report of formal ADHD 

diagnosis to identify ADHD status, DuPaul, Morgan, Farkas, Hillemeier, & Maczuga (2016) found 

that reading difficulties can emerge as early as kindergarten. Compared to students without ADHD, 

students with ADHD show poorer classroom productivity, often have difficulty completing homework 

and frequently miss assignment completion dates (Chan, Fogler, & Hammerness, 2016; DuPaul, 

Rapport, & Perriello, 1991), have higher rates of grade repetition and school dropout (Frazier, 

Youngstrom, Glutting, & Watkins, 2007; Barkley, Fischer, Edelbrock, & Smallish, 1990; Scholtens, 

Rydell & Yang-Wallentin, 2013), lower attendance at school (Lawrence, Dawson, Houghton, 

Goodsell, & Sawyer, 2019), lower engagement with school (Zendarsky, Sciberras, Mensah, & 

Hiscock, 2017), higher rates of detention (Loe & Feldman, 2007), and lower attainment on 

standardised IQ tests (Frazier et al., 2007). Longitudinal studies have shown that ADHD predicts 

increased risk for dropping out of high school, and lower college graduation rates (Mannuzza, Klein, 

Bessler, Malloy, & Hynes, 1997; Weyandt et al., 2013). A negative association has also been reported 

between ADHD symptoms and grade point average among first year college students in the US 

(Frazier et al., 2007). 

 

Although ADHD is regarded as a distinct disorder, up to 80% of individuals with ADHD also meet the 

diagnostic criteria for one or more other mental disorders (Barkley, 2014; Efron & Sciberras, 2010; 

Wehmeier, Schacht, & Barkley, 2010; Yoshimasu et al., 2012). Learning difficulties commonly co-

occur with ADHD (e.g., reading in 11% to 52%, writing in 59% to 65%, and mathematics 5% to 30%) 

(DuPaul, Gormley, & Laracy, 2013; DuPaul, Morgan, Farkas, Hillemeier, & Maczuga 2016) and up to 

70% of children (MTA Cooperative Group, 1999) and 25% of adolescents (Yoshimasu et al., 2012) 

with ADHD have comorbid conduct disorder or oppositional defiant disorder. Both of these disorders 

have been linked to poor school attendance (Classi, Milton, Ward, Sarsour, & Johnston, 2012) and 

academic achievement (Fergusson, Horwood, & Ridder, 2005; Timmermans, van Lier, & Koot, 2009). 
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ADHD is also commonly comorbid with internalizing disorders (e.g., anxiety and depressive 

disorders) (Barnard-Brak, Sulak, & Fearon, 2011; Jensen, 2001; Larson, Russ, Kahn, & Halfon, 2011) 

and approximately 30% of young people with ADHD have comorbid anxiety (Schatz & Rostain, 

2006). Furthermore, 16%-37% of young people with ADHD have comorbid depressive symptoms 

(Chronis-Tuscano et al., 2010). It has been posited that (ADHD) difficulties with attention and 

motivation can be intensified by the additional problems inherent in anxiety or depression (Booster, 

DuPaul, Eiraldi, & Power, 2012; Deighton et al., 2017; March et al., 2000; Pekrun, Lichtenfeld, 

Marsh, Murayama, & Goetz, 2017). 

 

Current study 

 

This study describes levels and trajectories of academic achievement for students with ADHD using 

data from a large nationally representative random sample of Australian children. Data were drawn 

from Young Minds Matter: the second Australian Child and Adolescent Survey of Mental Health and 

Wellbeing (Hafekost, Lawrence, et al., 2016) The survey assessed ADHD and other mental disorders 

using a structured diagnostic interview with parents (Fisher et al., 1993), enabling identification of a 

group of children and adolescents with ADHD and a control group of children and adolescents who 

did not meet diagnostic criteria for a mental disorder. Families were also asked for permission to link 

the results from national standardised testing to their survey data.  

 

The aims of this study were to compare the academic achievement of students with and without 

ADHD, to quantify the difference in academic performance between students with and without ADHD 

by Year level and to assess to what extent socio-demographic factors associated with prevalence of 

ADHD may explain differences in academic performance for students with ADHD. Based on existing 

literature, we hypothesised that students with ADHD would have lower academic performance than 

students without ADHD, and that the gap in academic performance would not be wholly explained by 

socio-demographic factors. 
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Method 

Source data 

Data were drawn from Young Minds Matter: the second Australian Child and Adolescent Survey of 

Mental Health and Wellbeing (YMM).  Full details of the survey methodology have been published 

elsewhere (Hafekost, Johnson, et al., 2016; Hafekost, Lawrence, et al., 2016). Briefly, a random 

sample of 6,310 families with children aged 4-17 years was selected from around Australia. Data were 

collected by means of structured face-to-face diagnostic interviews with the primary carer of each 

selected survey child. Fieldwork was conducted in 2013-14. Where the selected child was aged 11 

years or over, they also completed a self-report questionnaire on a tablet computer. The response rate 

to the household survey was 55%, and 89% of eligible adolescents in these households completed the 

self-report questionnaire.  

Procedure 

The research protocol for the study was approved by the Australian Government Department of Health 

Human Research Ethics Committee and Human Research Ethics Committee of an Australian 

University. Access to results from the National Assessment Program — Literacy and Numeracy 

(NAPLAN) national standardised testing was approved by each of the eight state or territory testing 

authorities. 

Measures 

Attention-Deficit/Hyperactivity Disorder (ADHD) 

ADHD was assessed using the Diagnostic Interview Schedule for Children Version IV (DISC-IV) 

(Fisher et al., 1993; Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000). The DISC-IV is a 

structured interview that assesses diagnostic criteria for mental disorders as specified in the Diagnostic 

and Statistical Manual for Mental Disorders Fourth Edition (DSM-IV) (American Psychiatric 

Association, 2000). The DISC identifies whether a child meets criteria for a diagnosis of mental 

disorder during the past 12 months. These criteria include assessing the number, type, frequency and 
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persistence of symptoms and the degree of functional impairment that is associated with these 

symptoms. 

Other mental disorders 

In addition to ADHD, six other disorders were assessed in the survey using the DISC. These included 

four anxiety disorders (social phobia, separation anxiety disorder, generalised anxiety disorder, and 

obsessive-compulsive disorder), major depressive disorder, and conduct disorder. Additionally, the 

oppositional defiant disorder (ODD) module was included in the survey. However, as the diagnostic 

criteria for ODD include an assessment that the behaviour occurs more frequently than is typically 

observed in individuals of comparable age and developmental level, which could not be effectively 

operationalised based on parent report only, we have referred to children who meet the criteria of the 

ODD module as having oppositional problem behaviours. For the purposes of this analysis, children 

without ADHD but one or more of these other disorders were excluded, so that the comparison group 

for the analysis was children with no mental disorder as assessed in the survey.  

Academic achievement 

Academic achievement was assessed via linkage with test results from the National Assessment 

Program — Literacy and Numeracy (NAPLAN). NAPLAN was introduced in 2008 and all Australian 

students in Year 3 (around 8 years of age), Year 5 (around 10 years of age), Year 7 (around 12 years 

of age), and Year 9 (around 14 years of age) are tested in May each year in four domains - numeracy, 

reading, writing, and language conventions (spelling, grammar and punctuation). For this analysis 

three domains have been used - numeracy, reading and writing. Of the 6,310 participating families, 

5,051 gave consent to access NAPLAN test results. These data were subsequently obtained from each 

of the State and Territory testing authorities in Australia that administer the National Assessment 

Program on behalf of the Australian Curriculum, Assessment and Reporting Authority (ACARA). Test 

results were obtained for the period 2008 - 2016.  

NAPLAN tests are scored on a vertically equated scale that is common across all Years 3-9 (ACARA, 

2016). Test scores are calibrated so that the scale is comparable across time. NAPLAN scaled scores 

are grouped into bands which are used to indicate whether children are below, at, or above the national 
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minimum standard for each Year level. These national minimum standards are conservatively set so 

that the majority of children are above the national minimum standard. In this analysis, NAPLAN 

scaled test scores have been converted to an equivalent year level using the method of Goss and 

Chisholm (2016) (Goss & Sonnemann, 2016; Goss & Chisholm, 2016). This allows the difference in 

NAPLAN test scores for two students or groups of students to be expressed in the number of months 

or years of learning the average student would take to gain that difference.  

NAPLAN participation 

Students who did not sit the NAPLAN test because they were absent from school when the test was 

administered are marked as absent. Students with a language background other than English, who 

arrived in Australia less than a year before the tests and students with significant disabilities can be 

exempted from testing. Students whose parents or carers have religious or philosophical objections to 

testing may apply for their child to be withdrawn from the testing program. 

Household income 

Total household income from all sources prior to tax was reported by primary carers and split into 

quartiles. The two middle quartiles were combined. 

Family structure 

A relationship grid was employed to record the relationships between all members of the household. 

This was used to classify family structure. 

Socio-economic status 

The socio-economic status of the family’s place of residence was taken from the Index of Relative 

Socio-Economic Disadvantage (IRSED) for the Statistical Area 1 (SA1) in which the family were 

living at the time of the survey (Australian Bureau of Statistics, 2013). SA1 areas are small geographic 

areas that on average contain about 250 households. Socio-economic status was split into quintiles. 

Parent educational attainment 

Parents and carers were asked their highest level of educational attainment. 
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School socio-economic status 

The socio-economic status of the school the child attended was measured using the Index of 

Community Socio-Educational Advantage (ICSEA) produced by ACARA (ACARA, 2016). The 

ICSEA provides an indication of the socio-educational background of students attending each school 

based on factors such as parents’ occupation, school and non-school education, and geographic 

location of the school. School socio-economic status was split into quartiles with the middle two 

quartiles combined. 

Data analysis 

We undertook two sets of analyses: one set compared NAPLAN results for students with ADHD and 

students with none of the mental disorders assessed in the survey using the NAPLAN test closest to 

the survey interview date. A second set of analyses examined trajectories over time using all test data 

available in the period 2008-2016.  

For each participating student, the test closest to the date of the survey interview was identified. The 

proportion of students below, at, or above the national minimum standard, mean scaled score and 

mean equivalent year level for students with ADHD and students with no mental disorder by test 

domain and Year in school were calculated using the test closest to the date of the survey interview. 

Survey data were weighted to account for possible non-response and to allow for the complex sample 

design as described in detail elsewhere (Hafekost, Johnson, et al., 2016; Hafekost, Lawrence, et al., 

2016). Standard errors and confidence intervals for weighted estimates were calculated using the 

method of expansion in Taylor series (Wolter, 2007). All analyses were undertaken using SAS 

software (SAS Institute Inc., 2014).  

Trajectories in academic performance were modelled via multilevel models using the GLIMMIX SAS 

procedure. These models included all test data available for each student over the period 2008-2016. A 

simple model including only Year in school and ADHD status was fitted first (labelled the univariate 

model), as well as a model adjusting for socio-economic and psychosocial factors, labelled the 

multivariate model. Additionally we tested for differences in academic performance between students 
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who had ADHD only and who had ADHD and a comorbid condition (an anxiety condition, major 

depressive disorder, conduct disorder or oppositional problem behaviours). 
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Results 

NAPLAN test data were available for 4,470 of the 5,051 children for whom consent was obtained 

(some children were too old or too young to have been included in the testing cohort within the period 

of time covered by the data). There were 10,649 test occasions for these 4,470 students, an average of 

2.4 per student. Depending on the age of the child at the time of the survey not all students would have 

been in all four of the school Years 3, 5, 7, and 9 within the period 2008-2016 (Table 1). NAPLAN 

test data were available for 785 testing occasions for 327 students with ADHD, and for 9,656 testing 

occasions for 3,916 students with no mental disorder assessed in the survey. 

The study found that ADHD was the most prevalent mental disorder among 4-17 year-olds in 

Australia. Overall 7.4% (95% CI: 6.6-8.2) of 4-17 year olds in Australia had ADHD. An estimated 

10.9% (95% CI: 9.3-12.6) of males and 5.4% (95% CI: 4.2-6.6) of females aged 4-11 years had 

ADHD, as did 9.8% (95% CI: 8.0-11.6) of males and 2.7% (95% CI: 1.7-3.6) of females aged 12-17 

years. A further 6.5% of 4-17 year-olds had one or more of the other mental disorders assessed in 

Young Minds Matter, and were excluded from this study. Almost half (49%) of students with ADHD 

also had a comorbid condition; 28% also had an anxiety disorder, 10% also had major depressive 

disorder, 10% also had conduct disorder and 26% also had oppositional problem behaviours (Table 1). 

Students with ADHD were more likely than students with no mental health disorder to be absent, 

exempt or withdrawn from NAPLAN testing. Overall participation rates for students with ADHD 

declined from 87.4% in Year 3 to 83.9% in Year 9. In contrast, participation rates for students with no 

mental disorder declined from 96.5% in Year 3 to 93.5% in Year 9 (see Table 2). Among students who 

were exempted or withdrawn from NAPLAN testing in Year 7 and Year 9, of those who had sat the 

Year 3 or Year 5 tests, their performance was on average 6 months behind those who were not 

exempted or withdrawn from any tests, suggesting that those who are exempt or withdrawn from 

testing may be poorer performing students on average. 

On average, students with ADHD had lower test scores in all of the Year levels in each of the 3 

domains of testing (Table 3). The size of the gap was smallest for reading, and largest in for writing, 

and increased between Year 3 and Year 9 in each test domain. 
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These results refer to the average performance of students with and without ADHD, but both groups 

include students with a range of academic achievement. Supplementary Figures 1-3 show the 

distribution of NAPLAN test scores in each of the 3 test domains for each year in school for students 

with and without ADHD. In comparison to students with no mental disorder, only a small proportion 

of students with ADHD perform at age level or above. For example, for numeracy only 28.4% of Year 

3 students with ADHD performed above the median achievement level for that Year, compared with 

54% of students with no mental disorder. This proportion falls further to 24.6% by Year 7, compared 

with 50.7% of students with no mental disorder. In contrast, 51.4% of students with ADHD are more 

than 1 year below year level in Year 3, compared with only 22.3% of students with no mental 

disorder. This increases to two-thirds (66.7%) of students with ADHD being more than 1 year below 

year level in Year 7, compared to one-third (35.2%) of students with no mental disorder.  

Modelling trajectories 

Random effects mixed models were used to model trajectories for students with ADHD compared 

with students with no mental disorder using NAPLAN test results expressed in terms of equivalent 

year levels (Table 4). Controlling only for age and sex of the student, students with ADHD were 

approximately 1 year (b=-0.96) behind students with no mental disorder in reading and numeracy in 

Year 3, and about 9 months behind (b = -0.76) in writing. By Year 9 these gaps had increased to two 

and a half years in reading (b= -2.51), almost 3 years for numeracy (b = -2.86) and four and a half 

years for writing (b = -4.58) (Figure 1).  

It has previously been identified that the prevalence of ADHD is higher in students living in families 

experiencing one or more markers of socio-economic disadvantage, such as low household income, 

low parental educational attainment or living in a disadvantaged area. In Young Minds Matter, for 

example, the prevalence of ADHD was 5.2% (95% CI: 4.0-6.5) among 4-17 year-olds living in 

families with household income in the top 25% of the household income distribution, and 11.7% (95% 

CI: 9.8-13.5) among 4-17 year-olds living in families with household income in the bottom 25% of the 

household income distribution. A range of markers of socio-economic disadvantage was included in 

the regression models. Family structure, the socio-economic index of the school the child attended, 

parents’ educational attainment and student gender all had an independent association on student 
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academic achievement (Table 5). Adjusting for these factors attenuated the differences between 

students with ADHD and students with no mental disorder, but only by a small degree (Figure 1). 

After adjusting for the socio-economic indicators, students with ADHD were on average 6 months 

behind in reading and numeracy in Year 3, with the gap increasing to two to two and a half-years by 

Year 9. In the domain of writing, students with ADHD were not significantly behind in Year 3, but 

were one year behind on average in Year 3 and 4 years behind by Year 9 (Table 5). 

We separately modelled academic trajectories for students with ADHD only and students with ADHD 

and a comorbid condition (Supplementary figure 1). While the results were suggestive of possible 

larger gaps for students with ADHD and a comorbid condition, the differences between the two groups 

were not statistically significant (p = 0.183 for reading, p=0.188 for writing, p=0.081 for numeracy).  
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Discussion 

In a large, nationally representative sample of 4-17 year-olds, students with ADHD had significantly 

lower levels of academic achievement than students with no mental disorder at all year levels. In Year 

3 the average gap in academic achievement was equivalent to 1 year of learning for reading and 

numeracy and 9 months of learning for writing. By Year 9, students with ADHD were on average 2.5 

years behind their peers in reading, 3 years behind in numeracy and 4.5 years behind in writing. Only 

a small proportion of these achievement gaps could be attributed to socio-economic differences 

between students with and without ADHD.  

 

Large scale, representative samples of students with ADHD are relatively rare. Only Australia and the 

United Kingdom have conducted national surveys of student mental health and wellbeing that include 

diagnostic interviews. ADHD is the most common mental disorder in Australian children with an 

estimated prevalence of 7.4%. This represents a substantial burden on Australian schools, and on 

students with ADHD and their families. 

 

The differences in academic achievement identified between students with ADHD and their peers in 

the present study are very large. They pose a significant challenge for teachers and education systems 

because closing gaps of this magnitude is difficult and expensive to achieve (Slavin, Cheung, Groff, & 

Lake, 2008). We found that gaps in academic achievement commence early and widen substantially 

through the primary school years. By Year 5 half of all students with ADHD were more than a year 

behind the average achievement level. Research into closing achievement gaps has consistently shown 

that it is difficult and expensive to achieve, and that few students who have fallen behind to this extent 

fully make up the gap before completing school (e.g. Heckman, 2011; Slavin et al., 2008; Balfanz, 

Legters, & Jordan, 2004). Without intensive intervention in secondary school, this suggests that many 

students with ADHD on these trajectories are at risk of poor school outcomes, reduced chance of 

admission to university, and reduced employment opportunities (Heckman, 2011). 

 

There was a higher level of non-participation in NAPLAN testing among students with ADHD than 

among their peers. Students with ADHD were also more likely to be exempt or withdrawn from 
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NAPLAN testing (significant disability is one of the criteria for exemption from the national 

assessment program), particularly in later years of school. As students who were exempted or 

withdrawn in later years performed worse than other students in NAPLAN testing in earlier years, it is 

possible that some of the students with the most severe ADHD were not represented in these test 

results. As such it is likely that if test results had been available for all students with ADHD in the 

present study, the average gap in academic performance between students with ADHD and their peers 

would have been even larger. In Australia, the decision to withdraw a student or apply for an 

exemption from NAPLAN testing is made by parents, not schools. The Australian Curriculum, 

Assessment and Reporting Authority recommend that schools make necessary adjustments so that all 

students can participate in NAPLAN testing, including use of assistive technologies (e.g., speech to 

text software), scribes, reading to students, and extra time and rest breaks. Despite this, the results of 

this study show that a significantly higher proportion of students with ADHD are exempted or 

withdrawn from NAPLAN testing. 

 

Given the high prevalence of ADHD among children and adolescents, it is likely that there will be at 

least one student with ADHD in most classrooms, and virtually all teachers will have students with 

ADHD in their classes at some point in their teaching careers. If ADHD was randomly distributed, at a 

prevalence of 7%, 75% of classes would be expected to have at least one student with ADHD. 

However, the prevalence of ADHD is higher in disadvantaged families. In disadvantaged areas, it is 

likely that almost all classes will have at least one student and about 75% of classes would have at 

least two students with ADHD. 

 

The high prevalence of ADHD means that being able to effectively support students with ADHD is an 

important skill for all teachers. However, currently few teachers have training in how to effectively 

work with students with ADHD (Martinussen, Tannock, & Chaban, 2010; Kos, Richdale, & Hay, 

2006). This greatly reduces the likelihood that students with ADHD and schools with a higher 

prevalence of ADHD (such as those in disadvantaged areas) will achieve key academic goals. 
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While medications and cognitive behaviour therapy are commonly used to treat ADHD, these have a 

greater impact on symptoms and behaviours than on academic outcomes (Daley and Birchwood, 

2009). In a meta-analysis of ADHD treatment outcomes, Chan, Fogler and Hammerness (2016) found 

that combinations of psychosocial approaches were associated with better academic outcomes, 

including skills training, homework interventions, peer and parent tutoring and task modifications and 

adaptations in the classroom. While trials to date have been characterised by small sample sizes and 

limited length of follow-up there is some emerging evidence that programs combining various 

psychosocial programs offer some efficacy, including the Homework, Organization, and Planning 

Skills (HOPS) intervention (Langberg, Epstein, Becker, Girio-Herrera, & Vaughn, 2012), the 

Challenging Horizons Program – After School version (CHP-AS) (Evans et al., 2016), and the 

Supporting Teens’ Academic Needs Daily (STAND) intervention (Sibley, Pelham, Derefinko, 

Kuriyan, Sanchez, & Graziano, 2013). 

 

We tested for differences in academic trajectories between students with ADHD who also have a 

comorbid condition and those who did not. No significant differences were found between the groups. 

It is possible the study was underpowered to detect modest differences between the groups. That large 

gaps were observed between students with ADHD only and students with no mental disorder 

demonstrates that the impact on academic performance associated with ADHD cannot be solely 

attributed to the impact of comorbid conditions, and that support for students with ADHD should not 

be limited to those who also have comorbid conditions. 

 

By Year 5 half of all students with ADHD were more than a year behind the average achievement 

level. Given the persistence and ongoing impact of ADHD on learning, in order to reduce the disparity 

in academic achievement between those with ADHD and those without, it is crucial that interventions 

commence early in a child’s school life including in pre-school and the early primary school years. 

These interventions should be monitored and sustained throughout a students’ schooling. Classroom 

teachers can support children and adolescents with ADHD through a number of strategies (DuPaul, 

Weyandt, & Janusis, 2011; Barkley, 2014). These include using oral and visual means to set clear 

rules and expectations around behaviour (e.g., staying seated, not calling out), providing age 



15 
 

appropriate praise and positive reinforcement when appropriate behaviour is displayed (e.g., star 

charts, free time) and prompt feedback when it is not. Due to the intensity and persistence of support 

that these strategies require, it is likely that a multi-modal approach that supports students both at 

school and outside of school and that involves parents will be necessary. Students with ADHD may 

also benefit from learning support at home, and consistent strategies being implemented across the 

school and home settings. 

 

Children and adolescents with ADHD may benefit from adaptive learning literacy and numeracy apps 

that they can use at school and at home. When children commence high school and are required to 

change classes and experience multiple teachers, there needs to be a consistent approach taken to 

ensure that they are supported to stay engaged. Adolescents may participate in ‘compacts’ where they 

can leave the class briefly if they become aware that their behaviour is disrupting themselves or others. 

Additionally, there is a need for clear communication between the child/adolescent, parents/caregivers 

and the school. 

 

Limitations 

 

While the study used longitudinal testing data covering the period 2008-2016, the survey itself 

including the diagnostic interview was cross-sectional. ADHD status was assessed at a single point in 

time. It is possible that some students would have met diagnostic criteria for ADHD at another time in 

their lives even if they were not assessed as having ADHD at the time of the survey. The natural 

course of ADHD is typically one of onset at an early age and persistence over years. While some 

children outgrow their symptoms of ADHD there are few children who have periods of remission 

between recurring episodes of ADHD. As such some of the older children at the time of the survey 

may have had ADHD earlier in life and not met diagnostic criteria at the time of the survey. However, 

it is unlikely that many children who were not identified as having ADHD in the survey would have 

gone on to develop ADHD at a later age. 
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The study used achievement on national standardised tests of literacy and numeracy. It is recognised 

that literacy and numeracy are only part of the school curriculum. Students with ADHD may perform 

differently in other areas including critical thinking, creative pursuits or sporting endeavours 

(Swanepoel, Music, Launer, & Reiss, 2017). Literacy and numeracy are not the only measures of long-

term academic success, but they are the only measures currently available in Australia on a national, 

standardised basis. 

 

While the DISC implements DSM-IV criteria for ADHD, including that impairment from symptoms is 

present in two or more settings, this was based on parent report only of functioning in multiple 

settings. Independent information from teachers was not available in this study. Additionally the study 

did not assess specific learning disabilities and it is not known to what extent comorbid learning 

difficulties may contribute to the gap in academic achievement observed among students with ADHD. 

 

Conclusion 

 

This study shows that at all year levels students with ADHD have significantly lower levels of 

academic achievement than their peers. The average gap in achievement exceeds one year of learning 

for all three testing domains in Year 5 and continues to increase in later years of schooling. Over half 

of students with ADHD are more than a year behind the average achievement for their age level by 

Year 5. These are substantial achievement gaps that are difficult to bridge. In developed countries and 

regions, for example, such as Australia, the US, Canada, Asia and Europe, many schools already 

provide support for students with ADHD in a variety of ways, including the use of educational 

assistants. Despite this, gaps in achievement of this magnitude show the pervasive impact of ADHD 

on educational attainment, and suggest that ongoing work is required to better understand how to 

support the learning of students with ADHD.  
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Table 1: Characteristics of the sample 

Characteristic 
Students with ADHD Students with no mental disorder* 

n % n % 

NAPLAN test data available 327 100 3916 100 

Participated in NAPLAN—     

 Year 3 238 73 2291 59 

 Year 5 223 68 2474 63 

 Year 7 187 57 2671 68 

 Year 9 137 42 2220 57 

Sex—     

 Males 233 71 1948 50 

 Females 94 29 1968 50 

Age group—     

 4-11 years 193 59 1769 45 

 12-17 years 134 41 2147 55 

Location—     

 Metropolitan 192 59 2479 63 

 Non-metropolitan 135 41 1437 37 

School socio-economic index—     

 Bottom quartile 104 32 910 23 

 Middle quartiles 153 47 1866 48 

 Top quartile  58 18 1009 26 

 Not known 12 4 131 3 

Comorbid conditions—     

 Anxiety disorders 90 28   

 Major depressive disorder 34 10   

 Conduct disorder 32 10   

 Oppositional problem 
 behaviours 

86 26   

 Any comorbid disorder 160 160   

* Other disorders assessed included social phobia, separation anxiety disorder, generalised anxiety 
disorder, obsessive-compulsive disorder, major depressive disorder and conduct disorder. 328 
students who did not have ADHD but had one or more of these other disorders were excluded from 
this study. 
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Table 2: Proportion of students sitting the NAPLAN test by Year level and ADHD status 

School year 

Students with ADHD Students with no mental disorder * 

Present (%) Absent (%) 
Exempt/with

drawn (%) Present (%) Absent (%) 
Exempt/with

drawn (%) 

Year 3 87.4 2.1 10.5 96.5 2.3 1.2 

Year 5 87.4 4.0 8.5 96.9 2.0 1.1 

Year 7 85.6 5.9 8.6 96.7 2.6 0.8 

Year 9 83.9 9.5 6.6 93.5 5.2 1.3 

Note: percentages for students with ADHD that are significantly different from those for students with 
no mental disorder shown in bold (p < 0.05). 

* students with a mental disorder other than ADHD were excluded from this study. 
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Table 3: Proportion of students at, below or above the national minimum standard, mean 
scaled test score and equivalent year level, students with ADHD compared with students 
with no mental disorder, by test domain and Year level 

 

Below the 
national 

minimum 
standard 

At the 
national 

minimum 
standard 

Above the 
national 

minimum 
standard 

Mean 
Scaled 
score 95% CI 

Mean 
Equivalent 
year level 95% CI % 95% CI % 95% CI % 95% CI 

Numeracy 

Year 
3 

ADHD 2 (0 - 5) 24 (15 - 33) 74 (65 - 83) 371 (358 - 384) 2.7 (2.5 - 2.9) 

No mental 
disorder 3 (2 - 4) 10 (8 - 12) 87 (85 - 89) 403 (398 - 408) 3.3 (3.2 - 3.4) 

Year 
5 

ADHD 13 (3 - 24) 34 (20 - 47) 53 (38 - 68) 446 (427 - 464) 4.1 (3.7 - 4.6) 

No mental 
disorder 5 (3 - 8) 12 (9 - 14) 83 (79 - 87) 493 (486 - 499) 5.6 (5.3 - 5.8) 

Year 
7 

ADHD 8 (0 - 16) 54 (40 - 69) 37 (23 - 52) 482 (467 - 497) 5.0 (4.5 - 5.6) 

No mental 
disorder 2 (1 - 4) 16 (13 - 20) 81 (78 - 85) 543 (536 - 549) 7.6 (7.2 - 8.0) 

Year 
9 

ADHD 14 (5 - 23) 28 (17 - 39) 58 (45 - 71) 544 (529 - 560) 7.5 (6.7 - 8.3) 

No mental 
disorder 3 (2 - 4) 16 (14 - 18) 81 (79 - 84) 593 (589 - 598) 10.1 (9.8 - 10.3) 

Reading 

Year 
3 

ADHD 9 (3 - 14) 18 (10 - 26) 69 (59 - 79) 384 (365 - 403) 2.9 (2.4 - 3.3) 

No mental 
disorder 4 (2 - 5) 7 (6 - 9) 88 (86 - 90) 429 (423 - 435) 3.7 (3.6 - 3.9) 

Year 
5 

ADHD 20 (8 - 32) 15 (4 - 26) 65 (51 - 79) 455 (430 - 480) 4.4 (3.6 - 5.2) 

No mental 
disorder 3 (1 - 4) 8 (6 - 10) 89 (86 - 92) 513 (506 - 519) 6.1 (5.9 - 6.4) 

Year 
7 

ADHD 15 (4 - 26) 34 (21 - 47) 46 (31 - 62) 495 (474 - 516) 5.4 (4.6 - 6.3) 

No mental 
disorder 5 (3 - 7) 12 (9 - 15) 83 (79 - 86) 544 (537 - 550) 7.6 (7.2 - 8.0) 

Year 
9 

ADHD 14 (4 - 23) 26 (15 - 36) 56 (44 - 69) 539 (521 - 557) 7.4 (6.4 - 8.4) 

No mental 
disorder 5 (3 - 6) 15 (13 - 17) 79 (77 - 81) 587 (583 - 591) 10.0 (9.7 - 10.3) 

Writing 

Year 
3 

ADHD 7 (2 - 12) 17 (10 - 24) 73 (64 - 81) 360 (343 - 377) 2.4 (2.1 - 2.7) 

No mental 
disorder 2 (1 - 3) 5 (3 - 6) 92 (90 - 94) 419 (415 - 423) 3.4 (3.3 - 3.5) 

Year 
5 

ADHD 33 (18 - 47) 15 (4 - 27) 50 (35 - 65) 398 (365 - 431) 3.4 (2.8 - 3.9) 

No mental 
disorder 5 (2 - 7) 9 (7 - 12) 86 (83 - 89) 480 (474 - 485) 5.4 (5.2 - 5.7) 

Year 
7 

ADHD 39 (24 - 53) 36 (21 - 51) 23 (11 - 35) 427 (403 - 452) 3.9 (3.3 - 4.4) 

No mental 
disorder 6 (4 - 8) 24 (20 - 28) 69 (64 - 73) 516 (510 - 523) 7.6 (7.1 - 8.1) 
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Below the 
national 

minimum 
standard 

At the 
national 

minimum 
standard 

Above the 
national 

minimum 
standard 

Mean 
Scaled 
score 95% CI 

Mean 
Equivalent 
year level 95% CI % 95% CI % 95% CI % 95% CI 

Year 
9 

ADHD 39 (28 - 51) 23 (14 - 32) 29 (17 - 41) 494 (471 - 517) 6.8 (5.7 - 7.9) 

No mental 
disorder 14 (12 - 16) 17 (15 - 19) 67 (65 - 70) 566 (561 - 571) 11.6 (11.2 - 12.0) 
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Table 4: Difference in effective year level between students with ADHD and students with 
no mental illness - univariate model 

Year in school 
Reading Writing Numeracy 

b SE b SE b SE 

Year 3 -0.96 0.28 -0.76 0.37 -0.96 0.26 

Year 5 -1.63 0.28 -1.77 0.37 -1.54 0.27 

Year 7 -2.16 0.31 -3.13 0.41 -2.46 0.30 

Year 9 -2.51 0.37 -4.58 0.49 -2.86 0.35 

Note: Figures that are significantly different from students with no mental disorder in the same year 
are shown in bold (p < 0.05) 
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Table 5: Difference in effective year level between students with ADHD and students with 
no mental illness - multivariate model 

 

Reading Writing Numeracy 

b SE b SE b SE 

Students with ADHD, Year in school—       

 Year 3 -0.531 0.264 -0.357 0.358 -0.538 0.252 

 Year 5 -1.131 0.268 -1.237 0.364 -1.063 0.259 

 Year 7 -1.718 0.295 -2.649 0.395 -2.017 0.282 

 Year 9 -2.054 0.349 -4.095 0.473 -2.366 0.332 

Sex—       

 Female 0.568 0.073 1.717 0.098 -0.640 0.070 

 Male 0 (Ref) 0 (Ref) 0 (Ref) 

Household income—       

 Less than $52,000 per year  -0.340 0.126 0.015 0.169 -0.376 0.121 

 $52,000-$129,999 per year  -0.130 0.091 0.096 0.122 -0.153 0.087 

 Not stated 0.075 0.197 0.499 0.265 -0.313 0.190 

 $130,000 or more per year  0 (Ref) 0 (Ref) 0 (Ref) 

Family structure—       

 Intact family 0 (Ref) 0 (Ref) 0 (Ref) 

 Step family -0.498 0.171 -0.802 0.229 -0.697 0.165 

 Blended family -0.470 0.149 -0.686 0.199 -0.605 0.142 

 Lone parent family -0.212 0.108 -0.539 0.145 -0.457 0.104 

 Other family 0.317 0.424 0.328 0.558 -0.377 0.408 

Socio-economic status—       

 Lowest quintile (most disadvantaged) -0.254 0.141 -0.144 0.190 0.070 0.136 

 Second quintile -0.245 0.125 -0.150 0.168 -0.021 0.120 

 Third quintile -0.248 0.118 -0.259 0.159 -0.057 0.114 

 Fourth quintile -0.090 0.108 -0.088 0.145 0.131 0.104 

 Highest quintile (most advantaged) 0 (Ref) 0 (Ref) 0 (Ref) 

Parents' educational attainment—       

 Bachelor degree or higher 1.992 0.159 1.744 0.213 1.193 0.152 

 Diploma or certificate III/IV 0.749 0.151 0.861 0.204 0.335 0.145 

 Year 11 or 12 0.493 0.173 0.353 0.233 0.016 0.166 

 Year 10 or below 0 (Ref) 0 (Ref) 0 (Ref) 

Location—       

 Metropolitan -0.288 0.080 0.153 0.107 0.069 0.077 

 Non-metropolitan 0 (Ref) 0 (Ref) 0 (Ref) 

School socio-economic index—       

 Bottom quartile -1.876 0.127 -2.185 0.170 -2.041 0.122 

 Middle quartiles -1.087 0.097 -1.358 0.130 -1.388 0.093 
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Reading Writing Numeracy 

b SE b SE b SE 

 Not known -0.824 0.226 -1.484 0.305 -1.449 0.219 

 Top quartile 0 (Ref) 0 (Ref) 0 (Ref) 
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Figure 1: Difference in effective year level between students with no mental disorder and 
students with ADHD by NAPLAN test domain and Year level 

 

Note: Unadjusted model only includes age and sex, model adjusted for socio-economic factors also adjusts for 
household income, family structure, parents’ educational attainment, socio-economic status of family, school 
socio-economic index, and metropolitan/rural location.   



33 
 

Supplementary Material 

Supplementary Figure 1: Distribution of NAPLAN numeracy test scores by Year level and 
ADHD status 
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Supplementary Figure 2: Distribution of NAPLAN reading test scores by Year level and 
ADHD status 
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Supplementary Figure 3: Distribution of NAPLAN writing test scores by Year level and 
ADHD status 
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Supplementary Figure 2: Difference in effective year level between students with no 
mental disorder and students with ADHD, by NAPLAN test domain, Year level and whether 
student has a comorbid disorder 

 

 


