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ABSTRACT KEYWORDS
This longitudinal study examined how two externalising behaviour pro- ADHD; conduct disorders;
blems, attention-deficit hyperactivity disorder (ADHD) and conduct dis-  maladaptive achievement

order (CDs), are associated over time with low motivation (MAS), and how Strategies; academic
these problems effect academic performance. In our cross-lagged analy-  Performance
sis, we found reciprocal effects between ADHD symptoms and MAS

between Grades 5 and 6. Both domains also negatively predicted later

academic performance. With CDs and MAS, no cross-lagged effects were

found, although both were correlated and very stable over time, and

negatively predicted later academic performance. These different kinds

of externalising problem behaviours seem to differ in the way in which

they interact with students’ MAS and academic performance in the long

term. Students with ADHD symptoms are likely to be more vulnerable to

negative learning experiences and the development of MAS than students

with CDs.

Highlights

® ADHD and MAS had a reciprocal over-time association, and both
negatively predicted academic performance beyond school transition.

® (CDs and MAS had a strong within-time association and they separately
predicted academic performance beyond school transition.

e Students with ADHD symptoms seem to be more vulnerable to the
negative effects of MAS than students with CDs.

Introduction

Externalising behaviour problems are negatively associated with academic outcomes in both the
short and long term and often have negative effects on multiple aspects of life (Fergusson, Horwood,
and Ridder 2007; Frazier et al. 2007; Reid et al. 2004). In addition, the maladaptive achievement
strategies (MAS), which students deploy can have negative short- and long-term effects on both
academic performance and overall academic achievement (Midgley and Urdan 1995; Midgley,
Arunkumar, and Urdan 1996; Nurmi et al. 2003). These strategies are often associated with externa-
lising behaviour problems (see, e.g. Aunola, Stattin, and Nurmi 2000). However, little is known about
how MAS are related specifically to the different dimensions of externalising behaviour problems —
that is, the symptoms of ADHD (inattention, hyperactivity and impulsivity) and conduct disorders
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(CDs: oppositional, aggressive, antisocial)—and how the different symptom dimensions together
with MAS contribute to academic performance.

There is strong evidence indicating that in relation to academic performance, the symptoms of
ADHD and CDs should be studied separately (Hinshaw 1992). The negative associations between
ADHD and academic performance are well established (Loe and Feldman 2007). However, for CDs,
the association with academic performance is not as clear (Reid et al. 2004). In addition, the
symptoms of ADHD and CDs seem to interact differently with academic performance over the
transition from primary to middle school (Palmu, Narhi, and Savolainen 2018).

The vast majority of the achievement strategy literature focuses on adolescents (see, e.g. Aunola,
Stattin, and Nurmi 2000; Maattd, Nurmi, and Stattin 2006), young adults (Kusurkar et al. 2013), or on
young children (Gut et al. 2012; Metsapelto et al. 2015), while middle childhood and early adoles-
cence have remained understudied. This is an important stage for development, as the transition
from primary to middle school entails a significant change of environment and increasing academic
demands (Pietarinen, Pyhaltd, and Soini 2010). Moreover, the evidence that considers symptoms of
ADHD and CD and academic outcomes is largely based on clinical or high-risk samples from
disadvantaged populations (e.g. Gut et al. 2012), and the achievement strategies are often evaluated
by teachers or guardians instead of the students themselves (e.g. Olivier and Steenkamp 2004).
Consequently, the present study addresses the need to examine separately teacher-evaluated
symptoms of ADHD and CDs and how they interact with students’ self-evaluated MAS and predict
later academic performance after students’ transition from primary to middle schools in
a community sample.

ADHD, CDs, and academic performance

The core symptoms of ADHD are developmentally inappropriate levels of hyperactivity, impulsivity,
and/or inattention (American Psychiatric Association 2013: DSM-V). ADHD is a highly heritable,
childhood-onset, multifactorial, neurodevelopmental disorder generated by a combination of
genetic, biological, and psychosocial factors (Nigg, Nikolas, and Burt 2010; Thapar and Cooper
2016). It is highly comorbid with other externalising and internalising problems (American
Psychiatric Association 2013 DSM-V; Thapar and Cooper 2016) and learning disorders (DuPaul,
Gormley, and Laracy 2013), all of which can hinder learning. ADHD diagnoses are more common
among boys (Ramtekkar et al. 2010), and the diagnoses are also associated with low parental
education level (Torvik et al. 2020).

The prevalence rates of learning and/or achievement problems at school in samples of youth with
ADHD range from 50% to 80%, and academic problems persist into adolescence and adulthood in
most cases (DuPaul and Langberg 2015). Both students with formally diagnosed ADHD and those
with ADHD symptoms are likely to perform below their levels of ability (Diamantopoulou et al. 2007;
Rodriguez et al. 2007), have poor educational outcomes (Arnold et al. 2015; Frazier et al. 2007; Loe
and Feldman 2007), and higher rates school dropout in comparison to their peers (Fried et al. 2016).
The negative effects that ADHD symptoms have on academic performance remain after controlling
for intelligence, comorbidity, and socioeconomic status (Polderman et al. 2010).

These students’ academic impairment is primarily related to the core symptoms of inattention
and to the cognitive deficits in executive functions (working memory, inhibition, and mental-set
shifting) (EFs; Langberg et al. 2013; White, Jarrett, and Ollendick 2013). Success in learning situations
requires skills to regulate learning and manage social interaction, both of which can be difficult for
students with ADHD symptomes. Difficulties initiating, staying focused on, organising, or finishing
tasks hamper learning and academic performance, creating frequent experiences of failure, which
are related to development of MAS (Nurmi 2015).

Hyperactivity and impulsivity tend to decrease with age (Polanczyk et al. 2014), school transition,
an important environmental change, is associated with a disruption in the developmental decline of
these symptoms (Langberg et al. 2008). The transition to middle school includes changes in both the
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academic and social environment, bringing forth new demands regarding independence, skills, and
adjustment (Pietarinen, Pyhilto, and Soini 2010).

CDs are characterised by persistent oppositional, aggressive, and antisocial behaviour patterns
(American Psychiatric Association 2013; DSM-V) and typically emerge during either childhood or
adolescence and are more common among males than females (Maughan et al. 2004). The core
symptoms include breaking common rules, lying, being physically or verbally aggressive, bullying or
damaging other peoples’ property on purpose (American Psychiatric Association 2013; DSM-V),
which can lead to various social difficulties at school (Erskine et al. 2016). They are often comorbid
with internalising problems (McDonough-Caplan, Klein, and Beauchaine 2018) and may co-occur
with learning disabilities and verbal deficits (Lynam and Henry 2001; Nérhi et al. 2010; Teichner and
Golden 2000), which by themselves are a risk for failure at school. Youth with CDs have a higher risk
of school dropout than their peers (Arnold 1997), and show higher levels of academic failure and
disengagement with school (Elias and Haynes 2008).

In conclusion, students with ADHD symptoms have increased risk of motivational problems
(Smith and Langberg 2018) and school failure due to the cognitive, social, and behavioural difficul-
ties experienced alongside the symptoms (Birchwood and Daley 2012; Gut et al. 2012; Olivier and
Steenkamp 2004). Students with CDs may have some cognitive and, most importantly, social, and
behavioural difficulties that are a risk for developing low academic performance and motivation,
especially in adolescence (Crum, Waschbusch, and Willoughby 2016; Erskine et al. 2016).

MAS and academic performance

One aspect of achievement motivation can be conceptualised as achievement strategies.
Achievement strategies refer to a person’s typical tendency to deal with challenging and demanding
situations and are usually classified as adaptive or maladaptive. MAS are also often called task-
avoidant strategies (Onatsu-Arvilommi and Nurmi 2000), and typically include fears of failure and
avoidant behaviour in challenging situations. They have been described in the literature using
multiple concepts (e.g. self-handicapping: Jones and Berglas 1978; learned helplessness: Dweck
and Leggett 1988; task-avoidant behaviour: Nurmi 1993; Zhang et al. 2011 performance avoidance:
Elliot and Hulleman 2017). All these concepts are related to a negative cyclical process that consists
of failure-oriented cognition (e.g. low beliefs in personal control), negative affects (e.g. fear of failure),
and harmful behavioural strategies (e.g. task avoidant behaviour) that students experience in challen-
ging learning situations (Elliot and Harackiewicz 1996; Nurmi 1993).

The development of MAS is a process whereby previous experiences and concepts of the self in
certain kinds of situations direct how one anticipates one’s ability to perform in similar situations,
creating a risk for a negative cycle (Nurmi 2015). Failures in school tasks with the associated direct
and indirect negative feedback can create a negative academic self-concept of ability and low
efficacy beliefs. This may lead to low effort and task-avoiding behaviours in academic settings
(Nurmi 2015; Onatsu-Arvilommi and Nurmi 2000), which often make failure more likely, thereby
creating new experiences of failure (Aunola et al. 2002). The student then strives to avoid the
negative emotions in challenging situations by avoiding the task at hand. In the moment, MAS
may provide the student with a way out, but they tend to lead to poor academic performance and
subsequent experiences of failure (Midgley and Urdan 1995; Zuckerman, Kieffer, and Knee 1998). In
the long term, the deployed strategies are reflected in students’ school adjustment (Nurmi, Salmela-
Aro, and Ruotsalainen 1994) overall adjustment (Midgley, Arunkumar, and Urdan 1996; Roeser,
Eccles, and Strobel 1998) and academic achievement (Midgley and Urdan 1995).

A substantial amount of research has been carried out on the association between students’
achievement strategies and their academic performance (e.g. Carr, Borkowski, and Maxwell 1991;
Nurmi, Onatsu, and Haavisto 1995). MAS have been found to predict subsequent poor academic
performance among both young children (Aunola et al. 2002; Méagi, Haidkind, and Kikas 2010) and
adolescents (Midgley and Urdan 1995), especially in terms of task avoidance. In addition, among
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younger children with learning difficulties, slow academic progress and low levels of literacy skills
seem to predict an increase in task avoidance (Aunola et al. 2002; Onatsu-Arvilommi and Nurmi 2000;
Pakarinen et al. 2011). Also, some reciprocal effects (Aunola et al. 2002; Metsdpelto et al. 2015) and
cumulative cycles of low academic performance and task avoidance have been reported (Metsédpelto
et al. 2015; Onatsu-Arvilommi and Nurmi 2000). However, previous research has focused mainly on
task-avoidant behaviour (Midgley and Urdan 1995; Nurmi 1993), but not wider aspects of MAS.

ADHD, CDs, and MAS

Students with ADHD have shown to have more motivational problems in relation to school than
their peers (Smith and Langberg 2018) and it has been suggested that they, similarly to MAS, also
strive to avoid failure, rather than to obtain success and engage in tasks (Olivier and Steenkamp
2004). Students with ADHD show low competence beliefs (Barron et al. 2006; Zentall and Beike 2012),
low achievement motivation and task persistence (Gut et al. 2012), active avoidance of tasks
requiring sustained self-regulation (Barron et al. 2006; Carlson et al. 2002; Olivier and Steenkamp
2004), and frustration during tasks requiring focused attention (Martinez et al., 2016). These mostly
teacher or parent-reported motivational features resemble the observable core symptoms of ADHD.
Consequently, the distinction between these symptoms and MAS can be rather difficult from the
outside. Part of these reported motivational difficulties may be manifestation of core symptoms of
ADHD; however, some of the observations are just as likely related to negative learning experiences.
Every student showing MAS does not necessarily have ADHD symptoms, and vice versa. For example,
Gut et al. (2012) found that students with diagnosed ADHD who showed a high will to succeed and
engage with tasks did as well as their typical student comparisons in tasks requiring language skills
and mathematical thinking.

There is very little research about CD’s and MAS. Gut et al. (2012) found no differences in
achievement motivation between students with disruptive behaviours and the reference group.
Yet, there are factors related to CD’s which may lead to the development of MAS, such as problem
behaviour at school or cognitive deficits (i.e. learning disabilities and verbal deficits) (Aunola, Stattin,
and Nurmi 2000; Nurmi, Salmela-Aro, and Ruotsalainen 1994). School may feel unrewarding, and
students’ self-esteem may decrease (e.g. Zimmermann et al. 2013). In addition, poor student-teacher
relationships can strengthen the development of MAS, as they can negatively affect both behaviour
and academic achievement (Zee, de Jong, and Koomen 2017). It is possible that problem behaviours
and academic failures together create a reciprocal cycle in which each problem exacerbates the
other, and the effects may extend to achievement strategies.

Much of the achievement strategy literature focuses on skill-specific areas, such as reading,
writing, and mathematics (Lee and Zentall 2012; Zentall and Beike 2012), instead of overall academic
performance and rarely entails the differentiation of ADHD and CD symptoms. Metsapelto et al.
(2015) found that during the early primary school years, the negative association between externa-
lising problems (including both ADHD and CD symptoms) and academic performance was partly
mediated via task-avoidant behaviour. Gut et al. (2012) studied language skills, mathematical
thinking, and achievement motivation in 6-10-year-old children with diagnosed ADHD, CDs, and
normal controls. They found that achievement motivation was a key factor in the development of
receptive language and mathematical thinking in children with ADHD but not in children with CDs.
This suggests that achievement motivation should be investigated separately with ADHD and CD
symptoms.

The authors (Palmu, Narhi, and Savolainen 2018) studied the over-time association between
externalising behaviour problems and academic performance from Grade 6 to Grade 7. When
child- and family-related covariates were controlled, previous ADHD symptoms systematically had
a negative effect on Grade 7 academic performance, whereas the results for CD models were
inconsistent. As we know, the symptoms of ADHD and CDs are quite stable over time. MAS,
especially avoidance of learning tasks, are quite stable, more common among boys and have
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a negative impact on academic performance (Midgley and Urdan 1995; Onatsu-Arvilommi and
Nurmi 2000). What remains to be examined is a) how the symptoms of ADHD and CDs are associated
with MAS during late primary years and school transition and b) what common effects the symptoms
of ADHD, CDs, and MAS have on academic performance. Our research questions were as follows:

(1) Do the symptoms of ADHD or CDs have cross-lagged associations with MAS? If they do, what
are the direction and strength of these associations?

(2) How do the symptoms of ADHD or CDs together with MAS predict later academic
performance?

Method
Participants

The data used in this study was collected as a part of a large longitudinal study that took place in
Eastern Finland between 2010 and 2013. A cohort of pupils, their teachers and parents were given
a questionnaire while pupils were in 5, 6™, and 7" grade. Six 5™ grade students per class (11-year-
olds, 52% female) were randomly drawn for teacher ratings of externalising behaviour problems and
followed until the end of 7" grade. While the number of data varied between measurement points
and individual variables (see Table 1), full information maximum likelihood estimation in the SEM-
models used data from 311 participants.

Measures

The symptoms of ADHD and CDs were assessed by classroom teacher using the Finnish version of the
Strengths and Difficulties Questionnaire (Goodman 1997). Hyperactivity/inattention scale has five
items (e.g. ‘Restless, overactive, cannot stay still for long” and ‘Easily distracted, concentration wanders’)
as does the conduct problems scale (e.g. ‘Often fights with other youth or bullies them’and, ‘Often lies
or cheats’). ltems were rated on a 3-point scale (1 =not true, 2 =somewhat true, and 3 = certainly
true). The SDQ is widely used to screen the behaviour of children and adolescents between 4 and 16
years of age and has been shown to be a valid screening instrument (Goodman et al. 2000) also in
Finland (Koskelainen 2008). SDQ data from 5™ and 6" grade was used in this study as the mean score
of each symptom and the Cronbach’s alpha reliabilities were .75 and .87 for hyperactivity/inattention
symptoms and .77 and .63 for CD symptoms (Grades 5 and 6, respectively).

MAS were assessed with the Strategy and Attribution Questionnaire for Children (SAQ-C; Aunola,
Onatsu-Arvilommi, and Nurmi 1999; Nurmi et al., 1995). Mean score of nine items measuring
maladaptive strategies (e.g. ‘When we are doing exercises at school, I'm afraid | can’t do them,” ‘If

Table 1. Descriptive statistics of observed variables.

Variable n M SD Skew (SE) Kurt. (SE) Min. Max.
1. T1 Conduct problem symptoms 281 1.19 31 2.15(.15) 5.06 (.29) 1.00 2.80
2. T2 Conduct problem symptoms 311 1.22 .29 1.50 (.14) 1.87 (.28) 1.00 233
3. T1 ADHD symptoms 281 1.50 46 1.13 (.15) 1.03 (.29) 1.00 3.00
4. T2 ADHD symptoms 311 1.51 53 1.06 (.14) .27 (.28) 1.00 3.00
5. T1 Maladaptive achievement strategies 262 2.37 74 A7 (15) —.08 (.30) 1.00 4.93
6. T2 Maladaptive achievement strategies 289 241 77 18 (\14) —.36(.29) 1.00 5.00
7. T3 Grade Point Average 251 7.88 1.1 —.26 (.15) —-.74 (.30) 5.00 10.00
8. Parental education level 224 4 1.72 .54 (.16) —45 (.32) 1.00 8.00
9. Reading comprehension 272 30.60 6.88 —-.21 (.15) —-.21(.29) 9.00 47.00
10. Basic mathematics test 279 38.53 7.02 -.13 (.15) 33 (.29) 12.00 56.00
11. Gender (1=girl 2=boy) 31 1.48 .50 .08 (.14) —2.01 (.28) 1.00 2.00
12. T1 Grade Point Average 245 8.22 .88 —-43 (.16) -31(.31) 533 10.00

T1 = Grade 5, T2 = Grade 6, T3 = Grade 7, M = mean, SD = standard deviation, Skew = skewness statistics, Kurt. = kurtosis
statistics, Min. = minimum value, and Max. = maximum value.
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something is difficult at school, | gladly do something else,” and ‘If something goes wrong at school,
| think teachers and other students consider me stupid’) was used. The pupils rated statements on
a 4-point scale (1 = strongly agree to 4 = strongly disagree). The Cronbach’s alpha reliabilities were
.76 (Grade 5) and .79 (Grade 6).

Academic performance was assessed using individual student grades given by the teachers
each year (Grade 5 N=245 Grade 7 N=251). In Finnish comprehensive schools grading ranges
from 4 (F, fail), to 10 (A, excellent). In grade 5 performance grades in reading, language arts, and
mathematics were received from teachers and in Grade 7 corresponding grades were drawn from
school registers.

Basic academic skills were measured by academic achievement test on reading comprehension
(Lindeman 1998) and basic mathematic skills (Résdnen 2004). Reading comprehension was measured
using a subtest of a widely used standardised test battery where students answered 12 multiple-
choice questions based on a two-page silently read text within a 60-min time frame. The text was
available while the students answered the questions. This test has been shown to have acceptable
validity and reliability (Cronbach’s alpha .64 and Revelle’s omega .86; Lindeman 1998). Basic mathe-
matics skills were assessed with a standardised test (RMAT: Rasanen 2004) that is a time-restricted
test consisting of 56 items (basic addition, multi-digit calculations, fractions, decimals, measurement,
and algebra tasks). The total score is the number of items answered correctly in 10 min. The test has
been shown to have high internal validity and reliability in Finland: the Cronbach’s alpha reliability
for the test was .92-.95 between the ages of 9 to 12 (Rdsdnen 2004).

Students’ mothers’ level of education (later: parent educational level: PED) was measured using an
8-point scale ranging from comprehensive education only to master’s/doctoral education level. Only
2.4% of mothers had no education beyond the comprehensive level (i.e. no vocational degree), and
33.7% had higher vocational diplomas, bachelor’s, master’s, or doctoral degrees. The overall dis-
tribution of mothers’ education level was comparable to that of the general population at the time of
the study (Official Statistics Finland 2013).

Analyses

The analyses strategy was to use cross-lagged models to test the directions of association between
study variables. Two cross-lagged path models were estimated: one for the symptoms of ADHD and
MAS and another for CDs and MAS. In these models, both stability and cross-lagged paths between
externalising behaviours and MAS were estimated. Simultaneously measured constructs in the
models were allowed to correlate. The models were set to predict Grade 7 academic performance
and covariates were included to the models. The analyses were performed with Mplus statistical
package (Version 7) using the maximum likelihood robust (MLR) estimation (Muthén and Muthén
1998-2013) as the distributions of the variables used were not completely normal.

In this study sample, the proportion of nonresponses in the different variables ranged from 1% to
35% (M = 17.42%). The rate of attrition in all variables of a particular wave was relatively small and the
missingness was tested to be completely at random (Little’s MCAR p = .197). Additionally, Mplus uses
the full-information maximum likelihood estimation (FIML) which used all available data and is an
effective approach to handle missing data (Enders 2010). Model fit was evaluated with five indicators:
X?/df, root-mean-square error of approximation (RMSEA), Bentler's comparative fit index (CFl),
Tucker-Lewis index (TLI), and standardised root-mean-square (SRMR).

Results

The descriptive statistics and correlations of the observed variables are shown in Tables 1 and 2. The
correlations of study variables across grades indicated moderate to high inter-individual stability.
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Table 2. Sample correlation matrix.

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 1. 12.
1.T1CD -

2.T2CD 62%* -

3. T1 ADHD .70%* S57%* -

4.T2 ADHD .66%* AR 76%* -

5.T1 MAS 24%* 20%* 24** 30%* -

6. T2 MAS 19%* 33%* 24%* 32%* 62%* -

7.T3 GPA =30%%  —A40%* —41**  —55%F 31 _44%¥ -

8.T1 GPA —37*F  —43%*  _50**  —60** —38*%F —43** T7** -

9. PED -.12 -.10 -.06 -11 -.16* -.04 24%* 26%* -

10. RC =19%*  —16**  —20%*  _0%*  _3)%x  _ 33*x 58%* 64%%  31** -

11. MATHS -.13* =8*F —22%% _28*% _24%%  _4*%  _50**  -52** 12 41 -

12. GENDER 28%* 26%* 36%* .38%* .01 .05 =27*  =29** 10 —.14* —.14* -

T1 = Grade 5, T2 = Grade 6, T3 = Grade 7, CD = conduct disorders symptoms, ADHD = hyperactivity/inattention symptoms, MAS
= maladaptive achievement strategies, GPA = Grade Point Average, PED = parental education level, RC = reading comprehen-
sion *p < .05, **p < .01.

A3
PED
'75***
ADHD 6
RMAT ADHD 5 —
ns.
**
R
] i GPA 7
x * XX pxx
Gender $ .24 . 14 Nie. e
09*
ns
RC Maladaptive Maladapti\,e
Strategies 5 Strategies 6
y 637 R2=.43
GPA5
49xx*

Figure 1. ADHD symptom model with covariates - standardised coefficients. PA = Grade Point Average, ADHD = hyperactivity/
inattention symptoms, PED = parental education level, RC = reading comprehension, RMAT = standardised math test score. *p
<.05 *** p <.001.

The dynamics between ADHD symptoms, MAS, and academic performance

The ADHD symptom model (Figure 1, =311, x’*=23.55, df =12, p=0.02, RMSEA = 0.06, CFl =
0.98, TLI=0.96, and SRMR =0.03) showed reciprocal cross-lagged associations. Grade 5 MAS
predicted Grade 6 ADHD symptoms and Grade 5 ADHD symptoms predicted Grade 6 MAS. Of
the covariates, only PED and Grade 5 academic performance predicted the academic perfor-
mance of Grade 7. Grade 5 GPA was strongly associated with Grade 5 ADHD symptoms and
MAS. In addition, Grade 5 GPA correlated with gender (—.24**¥), i.e. being a boy. The indirect
effects were tested with the Model Indirect command in Mplus. A significant indirect effect
(-.02*) from Grade 5 MAS via ADHD 6 to GPA 7 was found. In addition, both Grade 5 ADHD
symptoms (—.16***) and MAS (-.11***) indirectly affected Grade 7 GPA via the same Grade 6
measures.
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13*
PED
64%¥%
s . cne
RMAT R?=.42
ns. b i
/ 24r%e AR 31ees
- 11% GPA 7
e 4 =4
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Figure 2. CD symptom model with covariates — standardised coefficients. GPA = Grade Point Average, ADHD = hyperactivity/
inattention symptoms, PED = parental education level, RC = reading comprehension, RMAT = standardised math test score. *p
<.05 **p <.01., *** p <.001.

The dynamics between CD symptoms, MAS, and academic performance

The CD symptom model (Figure 2, n =31 1,)(2 =16.40, df =12, p=0.17, RMSEA = 0.03, CFI=0.99, TLI
=0.98, and SRMR = 0.03) showed no cross-lagged associations after the covariates were added to the
baseline model. CDs and MAS correlated at both time points. Grade 5 GPA was associated with Grade
5 CD symptoms and MAS. In addition, Grade 5 GPA correlated with gender (-.31***). PED, gender,
and previous academic performance predicted Grade 7 academic performance. In addition, Grade 5
CD symptoms (—.10**) and MAS (-.11***) both indirectly affected Grade 7 GPA via the same Grade 6
measures.

Discussion

In this study, we utilised a cross-lagged design to investigate the associations between students’
teacher-rated ADHD and CD symptoms, self-reported MAS, and how these constructs predict
academic performance beyond the transition from primary to middle school. The symptoms of
ADHD and CDs were studied separately and differing associations with MAS were found. Over the
one-year time gap teacher-rated ADHD symptoms seemed to increase student’s self-reported MAS,
and MAS on the other hand, increased ADHD symptoms the next school year. Both also had
a negative effect on Grade 7 GPA over the transition to middle school. With CD’s, such cross-
lagged paths were not found. CDs and MAS were correlated at both time points and Grade 6
measures both had negative effect on Grade 7 GPA.

The high stability of ADHD symptoms and MAS were in line with the findings of previous studies
(Gut et al. 2012; Palmu, Narhi, and Savolainen 2018). All grade 6 measures (ADHD, CD and MAS)
negatively predicted Grade 7 academic performance, which was expected in the light of existing
literature (Palmu, Narhi, and Savolainen 2018; Metsdpelto et al. 2015). Also, an indirect effect from
Grade 5 MAS via Grade 6 ADHD symptoms to grade 7 GPA was found. The negative effects of Grade 6
MAS and CD symptoms on later academic performance were almost equivalent. In both models,
parental education level and previous academic performance predicted Grade 7 GPA in addition to
externalising behaviour symptoms. Although gender had a significant negative effect in GPA in the
CD model but not in the ADHD model, the practical effect size was similar in both models. In contrast
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to previous literature (Maughan et al. 2004), PED was not associated with students’ ADHD symptoms
(Torvik et al. 2020).

There are at least two mechanisms that may explain the reciprocal effects between ADHD
symptoms and MAS. First, the symptoms of inattention and ADHD-related deficits in executive
functions (Langberg et al. 2013; White, Jarrett, and Ollendick 2013) are likely to make it difficult for
students to manage schools’ everyday demands, which may generate MAS in challenging situations.
Students experiencing ADHD symptoms are also likely to have increased negative interactions and
feedback with teachers (Rogers et al. 2015), which may, in turn, generate low competence beliefs;
failure expectations; and, finally, a low tendency to exert the effort needed for success in academic
work (Nurmi et al. 2003). Second, as academic demands increase when moving to higher grades (i.e.
from 5" to 6™), MAS may increasingly influence a student’s behaviour in learning situations.
Specifically, ADHD-symptoms may become more prominent in everyday learning situations as
learning processes become more frustrating, partially as a result of MAS use. The data suggests
that over time these negative patterns both hinder learning and strengthen each other, creating
a negative cycle, together taxing academic performance even after transition to middle school. For
example, Zentall and Beike (2012) found that from Grade 3, students with ADHD symptoms started
to utilise MAS more than their peers. It is likely that by Grade 5, these students have experienced
a significant amount of failure and negative feedback at school, resulting a negative academic self-
concept, as both correlations of MAS, ADHD symptoms and GPA on grade 5, and the reciprocal
effects observed indicate.

From practical point of view, the lack of this kind of negative cycle in the CD model seems rather
understandable. Similar reciprocal interactions do not exist between CDs and MAS, as the CDs do not
affect learning situations and learning as directly as ADHD symptoms. CDs are more reflected in
social interactions with peers and adults (Crum, Waschbusch, and Willoughby 2016; Erskine et al.
2016), which may also explain the correlations of MAS and CDs. From Grade 5 to 6 the academic
demands and social structure of the classroom remain quite stable, which may indicate that this age
is not relevant to the reciprocal development of CDs and MAS: both have already grown to be quite
stable and are associated within time, but they no longer influence each other’s level. Thus, MAS do
not increase CD symptoms or vice versa, but these challenges develop side by side. The correlations
between MAS and CDs may be at least partly due to social interaction, especially teacher — student
relationships (Murray and Murray 2004; Spilt and Koomen 2009; Zee, de Jong, and Koomen 2017).
Students with CDs are known to have increased negative feedback and conflictual interactions with
teachers and peers (Murray and Murray 2004), which can also be reflected in their grades (Spilt and
Koomen 2009). It is likely that negative experiences in learning situations and classroom interactions
accumulate (the indirect effects), leading to low competence beliefs, general negative feelings
towards school, and low interest and effort in learning situations (Nurmi 2015).

Previous studies have indicated that among younger students, a high quality of instructional
support by teachers lowers the level of students’ MAS (Pakarinen et al. 2011). This combined with our
results indicates that early detection of students with ADHD symptoms and helping them learn more
adaptive achievement strategies through targeted motivational intervention is important. Providing
adequate learning support and feedback is especially important to decrease the development of
MAS in students with ADHD symptoms. MAS should be further investigated especially among
children with ADHD symptoms for at least two reasons: first, learning more adaptive strategies
and ways of learning can reduce the effect ADHD symptoms have on learning, and finding new ways
to learn may itself improve academic performance.

The negative cycle of ADHD symptoms and MAS has negative effects on academic
performance even after the school transition. MAS are generated by experiences of failure,
having ADHD symptoms increases the risk of MAS and the symptoms can also be mistaken
for MAS. To detect the students at risk early screening for ADHD symptoms as well as MAS is
important. It is not always clear from the outside, which one is hampering learning. These
students need adequate pedagogical support for especially inattention symptoms and
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targeted support in learning more adaptive achievement strategies to succeed in self-
regulation and goal-oriented behaviour. Support combined with realistic informative feed-
back would likely decrease experienced failures, improve motivation and thus successful self-
regulation in school (Nurmi 2015).

To interrupt the strengthening of the negative cycle of (ADHD — MAS - decreasing academic
performance), interventions should entail both support for executive functions (e.g. structured
teaching and materials, support for inhibition, and working memory; Hofmann, Schmeichel, and
Baddeley 2012) and targeted teaching of more adaptive achievement strategies as a process (Nurmi
2015). These students need to learn that earlier failures do not necessarily lead to new experiences of
failure when the process is interrupted. One more thing to consider is the contextuality in the
strength of ADHD symptoms (Imeraj et al. 2013) — the provided support needs to be well structured
and accessible in an optimal (social) environment. More adaptive strategies help the students have
more positive attitudes towards learning situations, and thus, to better to orientate to task at hand,
which helps them to succeed better.

The teaching of more adaptive, task-oriented strategies includes making one’s typical ways of
thinking and (re)acting more conscious (Aunola, Stattin, and Nurmi 2000; Nurmi 2015), as
achievement strategies are activated when the challenging situation rises. The process starts
with overall academic self-concept, which creates the basis of how one expects to cope (i.e.
failure expectations; Nurmi 2015). For this, the early recognition and acknowledgement of
previous negative experiences and the effects of ADHD symptoms and MAS behind them is
important. These students need support for understanding the challenges (for example: working
memory, inhibition, emotion regulation, mental-set shifting), outlining the steps to take to
complete the task (for example: planning, organisation, initiating, self-monitoring), support in
anticipating positive outcomes (i.e. more task-oriented behaviour), positive and realistic feedback
(with information of the steps leading to success), new encouraging causal attributions (feed-
back, self-monitoring) and anticipation strategies and action plans for dealing with expectations
(for example: emotion regulation: Nurmi 2015).

The dynamics between ADHD or CDs and MAS are likely to include additional components - for
example, the quality of instruction, nature of the learning environment, and relationship between
students and teachers (Murray and Murray 2004; Rogers et al. 2015; Spilt and Koomen 2009). These
developmental dynamics should be examined in greater detail, especially on earlier stages of school
path and in relation to school transition. The field could also benefit from boarder theoretical
frameworks in conceptualisation and operationalisation of motivation in relation to ADHD symp-
toms. All in all, the findings suggest that more attention needs to be paid to the negative cycle of
ADHD symptoms and MAS; these two are strengthening risks for each other, and the negative cycle
can only be interrupted in learning situations.

There are some limitations to this study. The data set is rather small and from about ten years
ago. Another possible limitation is that the cross-lagged investigations record development only
at a group level, while person-oriented approach might provide more detailed information about
the phenomena. In addition, as a screener the SDQ only entails the subset of ADHD and CD
symptoms. Although we considered multiple important covariates, the causal conclusions should
be made with caution. There might be multiple other factors effecting over-time associations.
A deeper understanding of the interactions between MAS, ADHD and CDs during school transi-
tion is needed.

Both behaviour problems and MAS experienced in primary school extend their effects beyond
school transition. Our results indicate that especially ADHD symptoms and MAS together can have
significant longitudinal effects on academic performance from primary to middle school. Students
with ADHD symptoms are more vulnerable to facing negative learning experiences and developing
MAS than students with CDs. The strength of the study lies in its prospective longitudinal design
including school transition, as well as the multiple assessments and informants over time, which
enabled testing of the cross-lagged associations. Future research should further examine the stability
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of the MAS and reciprocal effects of MAS and ADHD earlier on school path. In addition, the role, and
different aspects of school transition in the development of MAS should be further examined.
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