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Abstract
It has been proposed that enhancing motivation supports the learning of children with Attention Deficit Hyperactivity Dis-
order (ADHD). Less is known if inattentive children with no ADHD diagnosis may similarly benefit, when being motivated 
to engage in an academic task. Using a repeated-measures design, this study investigated the effects of text choice as an 
intrinsic motivator on the reading comprehension and enjoyment of Year 4 children attending mainstream primary schools 
(N = 92; aged 8–9 years; 48 boys); comparing those with no attentional difficulties and severe inattention. We hypothesized 
that 1) choice would increase reading comprehension and enjoyment 2) choice would increase the reading comprehension 
and enjoyment of children both with severe inattention and no attentional difficulties 3) choice effects would be significantly 
greater for children with severe inattention than those with no attentional difficulties. Children participated in a reading 
intervention that included a Choice (experimental) and a No Choice (control) condition. Child inattention was measured via 
a Virtual Reality Continuous Performance Task (Omission errors, Reaction Time Variability) and Teacher Ratings. Choice 
significantly increased reading comprehension, but not enjoyment compared with no choice. Choice improved the reading 
comprehension of children with both severe inattention and no attentional difficulties. Choice did not benefit the reading 
of severely inattentive children more than that of children with no attentional difficulties. These findings underline the edu-
cational benefits of choice for young readers both with severe inattention and no attentional difficulties, which are further 
discussed drawing on existing theory and research.

Keywords  Attention Deficit Hyperactivity Disorder (ADHD) · Inattention · Reading comprehension · Reading motivation · 
Choice · Situational interest

Attention Deficit Hyperactivity Disorder (ADHD) is one of 
the most common childhood neurodevelopmental conditions 
characterized by severe degrees of inattention and/or hyper-
activity/impulsivity that are inconsistent to the child’s devel-
opmental level (American Psychiatric Association [APA], 
2013). ADHD affects approximately 5–7% of young people 
worldwide (Willcutt, 2012). According to parent reports, 
the estimated prevalence of children diagnosed with ADHD 
in the UK is at 1.5% (Russell et al., 2013). Children with 
ADHD are at higher risk of reading underachievement 

than their neurotypical peers (Miller et al., 2013) as read-
ing involves a number of attentional mechanisms, which 
require one’s ability to focus on relevant textual information 
(selective attention) irrespective of any distractors (behav-
ioral inhibition) and maintain attention over time (sustained 
attention) (Kendeou et al., 2014).

Reading disabilities (RD) and ADHD co-occur in both 
community and clinical samples (Sexton et al., 2012). This 
relationship offers a further critical insight into those fac-
tors that may affect reading. Readers with co-occurring 
ADHD and RD struggle primarily with slow processing 
speed (Willcutt et al., 2010). Readers with RD alone present 
typically difficulties with phonological processing (Purvis 
& Tannock, 2000), although other factors such as verbal 
reasoning, naming speed, processing speed and working 
memory may exacerbate their reading difficulties (Willcutt 
et al., 2010). Readers with ADHD, without co-occurring 
RD, do not commonly experience phonological difficulties 
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(Purvis & Tannock, 2000). These readers usually struggle 
when they read long texts (Cherkes-Julkowski et al., 1995), 
achieve lower, within the average, rates on measures of 
accuracy and silent reading comprehension (Ghelani et al., 
2004) as well as experience difficulties in the recall of cen-
tral ideas (Miller et al., 2013). Young readers with ADHD 
may invest more cognitive processes in sustaining attention, 
and therefore they are left with limited resources for reading 
comprehension.

Whilst research focus has been traditionally on the read-
ing of children with diagnosed ADHD, children who display 
early inattention and hyperactivity/impulsivity between ages 
5 to 7, but do not hold a diagnosis, may later struggle with 
their literacy and reading (Hurry et al., 2018; Merrell et al., 
2017). Studies with children attending mainstream schools, 
aged 6 to 10 years old, reported both the direct association 
of attention with text-level reading comprehension and the 
indirect association of attention with reading via oral lan-
guage comprehension (Kieffer et al., 2013) and word read-
ing growth (Miller et al., 2014), even when other reading-
related factors such as phonological awareness, vocabulary 
and hyperactivity were considered. Inattention may serve as 
a greater predictor of reading than hyperactivity/impulsivity, 
even after controlling for intellectual ability, prior reading 
achievement and parental involvement (Lahey & Willcutt, 
2010; Rabiner & Coie, 2000; Sims & Lonigan, 2013). In the 
absence of a diagnosis, the reading difficulties of inattentive 
children could go unnoticed in classroom, as their inattentive 
behavior is less expected to overtly interfere with teacher 
instruction (Merrell et al., 2017). Thus, although at risk of 
reading underachievement, these children may not receive 
extra reading support in classroom.

Medication (e.g. methylphenidate) and behavioral inter-
ventions (e.g. parent training and positive reinforcement) 
are designed to reduce diagnosed inattention and/or hyper-
activity/impulsivity, rather than target specifically learning 
(The MTA Cooperative Group, 2004). School-based aca-
demic interventions that address directly learning, such as 
task/ instructional modification and peer tutoring may be 
more educationally appropriate for inattentive children with 
no ADHD diagnosis (Dupaul et al., 2012). These children 
are less likely to be medicated or receive behavioral inter-
ventions that traditionally aim to address more challeng-
ing behaviors observed in some children with diagnosed 
ADHD.1

Drawing on research with children in mainstream schools, 
academic interventions that promote motivation could 

support inattentive children with their learning. In the con-
text of reading, motivation is a multifaceted construct and 
describes those factors that drive a child to engage in reading 
(Wigfield et al., 2016). Motivated children have a greater 
likelihood to become proficient readers who read for pleasure 
(Department for Education [DfE], 2012). Key theories such 
as the Delay aversion theory and the Optimal stimulation the-
ory posit that ADHD has a motivational component (Sonuga-
Barke, 2005; Zentall, 1975), with young people with ADHD 
being at greater risk of poor academic motivation than their 
neurotypical peers (Smith & Langberg, 2018). Lack of moti-
vation in ADHD is probably due to a lower than average 
activity in the brain’s reward circuitry mechanisms, specifi-
cally in the dopaminergic pathway (Volkow et al., 2011).

According to the Delay aversion theory, people with 
ADHD engage in inattentive and hyperactive/impulsive 
behaviors to reduce negative feelings associated with delay, 
commonly expressed though their choice of immediate non-
salient over delayed salient rewards (Marx et al., 2018). In 
contexts where avoiding or escaping delay is not possible, 
they may seek stimulation to gain immediate gratification, 
either through paying attention to the interesting aspects 
of their environment or adapting this to make it interesting 
(Sonuga-Barke, 2005). Delay aversion motivates stimulation 
seeking. The Optimal stimulation theory similarly empha-
sises the stimulation-seeking aspect of ADHD and posits 
that people with ADHD are in higher need of stimulation 
to reach an optimal level of arousal to sustain attention dur-
ing an activity than the neurotypical ones (Zentall, 1975). 
Decreased dopamine activity (Volkow et al., 2011) motivates 
them to seek arousal/stimulation. When stimulation is not 
provided, they would engage in inattentive and/or hyperac-
tive/impulsive behaviors to meet this stimulation threshold 
(Beike & Zentall, 2012). Difficulty in maintaining attention 
in classroom could thus stem to a degree from lack of suf-
ficient environmental stimulation. Regarding reading, poor 
motivation may provide an explanation for the reading dif-
ficulties of children with severe attentional difficulties and/or 
ADHD, and thus external sources of stimulation and motiva-
tion may be needed to secure optimal reading experiences 
and performance.

Motivational interventions to date have found that 
extrinsic motivators such as rewards and feedback increase 
motivation and cognitive performance (e.g. accuracy) in 
behavioral tasks (e.g. Go/No-Go tasks, Continuous Perfor-
mance Tests) for both neurotypical children and children 
with ADHD, with these effects being more salient for the 
latter group (Marx et al., 2018). In a literature review of 22 
studies with 1181 children aged 5 to 14 years old, Luman 
et al. (2005) found that external reinforcers (e.g. rewards) 
affected the performance of neurotypical children less than 
children with ADHD, with the former group performing well 
irrespective of the presence of external reinforcers. These 

1  Challenging behavior causes harm to the person presenting this 
particular behavior or to those people around them. This term refers 
to self-injurious, aggressive and non-directed behaviors (e.g. stealing 
and property damage) (ADHD Foundation, 2018).
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findings encourage further exploring the effects of different 
motivational sources (e.g. intrinsic motivators) in the learn-
ing of non-diagnosed inattentive children. Reading practices 
that enhance motivation could provide an alternative way 
for educators to improve the reading of inattentive children.

Choice has long been regarded as a central motivational 
instructional practice that encourages children to exercise  
a sense of ownership over what to read, how to read or  
when to read (Flowerday et al., 2004; Wigfield & Guthrie, 
1997). Children who have a sense of ownership during  
learning show greater affective (e.g. enjoyment, effort) and 
cognitive (e.g. task performance) engagement (Ryan &  
Deci, 2000). The role of choice during learning has been 
explored extensively within the influential Four-Phase  
Model of Interest Development (Hidi & Renninger, 2006), 
which posits that choice is a trigger of situational interest. 
Situational interest describes the first phase of personal 
interest development, which can be generated by contextual  
features such as choice and may or may not last (Hidi & 
Renninger, 2006). Instructional practices that promote  
continuously situational interest including choice have been 
shown to increase intrinsic motivation (one’s intrinsic need 
to engage in a task for its own sake out of personal interest), 
willingness to re-engage with a task, cognitive performance 
and overall reading (Renninger & Hidi, 2016). Theory and 
research with neurotypical children underline the positive 
choice effects on affective and cognitive engagement. Fridkin  
(2018) explored the effects of text choice on the reading 
comprehension (assessed via comprehension questions)  
and enjoyment (assessed via a self-report) of 110 children 
aged 8 to 9 years old. During a repeated measures design  
that controlled for prior story interest and story knowledge, 
children participated in a Choice (experimental) condition, 
where they chose between two stories and a No Choice 
(control) condition, where a story was pre-assigned by the 
researcher. Children achieved greater reading comprehension 
and enjoyment in the Choice than the No Choice condition. 
Choice effects on reading comprehension and enjoyment 
were not moderated by baseline reading ability and sex.

Interpreting findings in research, however, is complex 
as there are certain conditions under which choice could 
support or undermine potential academic outcomes. For 
example, in order for choice to increase learning, this 
should represent a meaningful act of choosing that is to 
involve some degree of considered thinking and criti- 
cal evaluation of the alternative options (Katz & Assor,  
2007). Therefore, when examining choice effects, factors 
such as prior story interest and story knowledge should 
also be considered. Despite these methodological limita-
tions, choice could serve as an effective practice to build 
interest (and subsequent motivation) for tasks that are not 
genuinely interesting for a learner (Patall, 2013). Thus, 
choice may represent a promising avenue of educational 

intervention for children at risk of poor motivation and 
reading underachievement such as inattentive children.

Literature in ADHD provides some evidence for the 
educational importance of motivational and autonomy-
supportive practices (e.g. teacher avoids controlling  
language and the child is free to express ideas) including 
choice. In a correlational study with 302 adolescents with 
and without diagnosed ADHD (M age = 13.20), Smith  
et  al. (2019) found that higher self-reported intrinsic  
motivation for knowledge in children with ADHD was 
significantly associated with higher reading accuracy. For 
adolescents without ADHD, lower self-reported intrinsic  
motivation for accomplishment was associated with lower 
reading accuracy. In both groups, lack of motivation  
(amotivation) was associated with lower parent-reported 
homework performance. Despite the fact that this study  
was correlational and not experimental, it underlines the  
beneficial role of intrinsic motivators such as choice for  
the reading of children with and without diagnosed ADHD.  
Using a community sample of 117 children aged 6 to 
11 years old, Rogers and Tannock (2018) found that children  
with severe non-diagnosed inattention and hyperactivity/
impulsivity as rated by teachers perceived their classrooms 
as providing limited opportunities for autonomy compared 
with peers with mild such characteristics, after controlling 
for age, co-occurring conduct problems and reading ability.  
Autonomy-supportive instructional practices provide 
opportunities for meaningful choice, avoid controlling  
language, validate children’s perspectives (Sierens et al., 
2009) and have been associated with increased academic 
outcomes in neurotypical children (see Su & Reeve,  
2011 for a meta-analysis). Therefore, in the study of  
Rogers and Tannock (2018), negative perceptions of the 
school environment could undermine child’s learning 
and create a vicious circle of school failures. Studies in 
ADHD underline the positive effects of choice on task-
related behavior (e.g. on-task behavior) and advocate  
for the potential benefits of choice for learning (Dunlap 
et al., 1994; Powell & Nelson, 1997; Shogren et al., 2004). 
However, the great majority of these choice studies are 
dated and have employed single case study designs. These 
case studies have also tested choice effects with children 
with ADHD who are more likely to experience challenging  
behaviors; nevertheless, predominantly inattentive children  
are less likely to present such behaviors. Research around 
choice effects on the learning and particularly reading of 
non-diagnosed inattentive children has been neglected. 
Therefore, it remains to be seen whether choice could  
also benefit the reading of these children. Lack of  
evidence-based educational reading interventions with  
non-diagnosed inattentive children stresses the need to 
explore further this significant learning area. Despite the 
complexity of the area, the idea that interest can develop 
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and that instructional practices such as choice can play an 
important role for its development could have important 
implications in reading research.

To our knowledge, this study is the first to explore choice 
effects on the reading comprehension and enjoyment of chil-
dren with attentional difficulties in mainstream schools. This 
study replicated and extended Fridkin’s study (2018), which 
found significant effects of choice on the reading compre-
hension and enjoyment of eight-to-nine year old children in 
mainstream school. The present study addressed three aims. 
The first aim was to investigate choice effects on the reading 
comprehension and enjoyment, replicating Fridkin’s findings 
(2018). Hypothesis 1 is that choice will increase children’s 
reading comprehension and enjoyment. The second aim was 
to examine choice effects on the reading comprehension 
and enjoyment of those children with attentional difficul-
ties. Whilst a relationship between inattention and reading in 
children in mainstream schools has been observed (Rabiner 
et al., 2016), our knowledge is limited as to what practices 
can support the reading of inattentive children. Hypothesis 
2 is that choice will improve the reading comprehension 
and enjoyment of children with both severe inattention and 
no attentional difficulties. The third aim was to test for any 
differences in choice effects on the reading comprehen-
sion and enjoyment of children in mainstream schools with 
severe inattention compared with those with no attentional 
difficulties. Theory predicts and there is some evidence to 
support that children with ADHD benefit more from moti-
vation (particularly extrinsic motivation including rewards) 
than their neurotypical peers (Luman et al., 2005). Little is 
known, however, if this also applies to severely inattentive 
children, who do not hold a diagnosis. Hypothesis 3 is that 
severely inattentive children will benefit more from choice 
than children with no attentional difficulties.

Method

Participants

Using the G* Power 3.1 software, an a priori analysis 
showed that a minimum sample size of 42 children was 
necessary to report medium effects ( �2

p
 = 0.06) and signifi-

cant interactions between Choice and Attention variables at 
a power (alpha) of 0.05 (Faul et al., 2007). Children were 
recruited from six classrooms of two mainstream mixed pri-
mary community schools in London rated as ‘Good’ based 
on the most recent Ofsted report. The final sample size con-
sisted of 92 Year 4 children (M age = 8.86 years; SD = 0.34; 
48 boys). Year 4 children were sought as reading motivation 
and enjoyment are more likely to decline towards the end 
of primary phase (Sainsbury & Schagen, 2004), and thus 
these children may benefit more from motivational practices 

such as choice. Further to this, most studies  explored  
choice effects on academic motivation and performance with 
middle school, college students and adults (Flowerday & 
Schraw, 2003; Flowerday et al., 2004; Patall, 2013). Here, 
we investigated whether choice would benefit similarly the 
learning of primary-aged children (Fridkin, 2018). One-
hundred nineteen children returned parental opt-in consent. 
Due to the focus of the study on a community sample with 
severe and no attentional difficulties, the sample was final-
ised after excluding 11 children (6 boys, 5 girls, 10.19%) 
who received an Education, Health and Care plan (EHC) or 
a Special Education Needs (SEN) support. Sixteen children 
were further excluded as teacher data (N = 5), data on the 
virtual reality task (N = 6) and reading data (N = 5) could 
not be collected due to child absence or technical difficul-
ties. Ninety-two children were finally included in the study. 
Additional information about the participant characteristics 
was provided by teachers. The majority of children were 
of Black ethnic background (N = 35, 38.04%), others had a 
White ethnic background (N = 21; 22.83%), others an Asian 
ethnic background (N = 19; 20.65%), others a Mixed ethnic 
background (N = 9; 9.8%) and others had any other ethnic 
background (N = 6; 6.5%). Of the 92 participating children, 
12 children (13%) were eligible to free school meals, 16 
children were on pupil premium (17.4%) and 49 children 
(53.3%) had English as an Additional Language (EAL).

Measures

The New Group Reading Test (NGRT)   This 48-item standardised  
reading test includes a 20-item sentence completion section 
and a three- passage comprehension section, both in a multiple  
choice format to control for writing ability (Burge et al., 2010). 
The maximum score is 48. Raw scores were converted to  
standardised scores by age (M = 100, SD = 15). Cronbach’s 
alpha was previously reported to be above 0.9 for both test 
sections ensuring high reliability (GL Assessment, 2018). In 
this study, Cronbach’s alpha gave a value of 0.90 ensuring the 
effectiveness of this measure to assess reading comprehension.  
Validity can be demonstrated based on the high internal  
consistency and test–retest correlations reported previously 
(r = 0.85, GL Assessment, 2018).

Adapted Version of the Motivation for Reading Questionnaire  
(MRQ)   An adapted version of the widely used MRQ  
measured aspects of baseline reading motivation such as 
reading efficacy, curiosity and involvement with reading 
(Wigfield & Guthrie, 1997). This version included 38 items, 
excluding items that explored solely extrinsic motivation, 
with two practice questions. The response format ranged 
from 1 = very different from me to 4 = a lot like me and 
scores were computed for the motivational scale by using the  
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sum of the items. Six items made negative statements related 
with reading and thus they were reverse coded. In a series  
of studies with primary-aged children, reliability for the  
original version ranged between 0.43 and 0.81 (Guthrie et al.,  
2007; Wigfield & Guthrie, 1997). Construct validity was 
also reported (Wigfield & Guthrie, 1997) and the majority 
of correlations between the reading motivation aspects were 
positive and varied from low to moderately strong. We used 
the Expectation–Maximisation (EM) method to treat MRQ 
data that were not completed at random (Scheffer, 2002) and 
avoid any unnecessary data loss. Complete MRQ data after 
imputation were finally used. Cronbach’s alpha gave a value 
of 0.84 indicating good-to-excellent reliability. Concurrent 
validity was assessed by calculating the correlation between 
the MRQ and the Enjoyment questionnaire applied in the 
No Choice (control) condition. A moderate correlation was 
found between the MRQ and the Enjoyment questionnaire, 
r = 0.51 (Cohen, 1988).

AULA: Advanced Virtual Reality Tool for the Assessment 
of Attention  AULA was administered to secure objective 
assessments of children’s ability to sustain cognitive per-
formance over time (sustained attention) in the presence  
of realistic classroom distractors and not for clinical pur-
poses (see Iriarte et al., 2016  for a detailed description of 
the measure). AULA is an ecologically valid measure that 
has proved effective at evaluating inattention and identify-
ing differences between neurotypical children and children 
with ADHD (Areces et al., 2018). Each child wears a set 
of 3-D virtual glasses with movement sensors and holds a 
response button. AULA uses a standard Continuous Per-
formance Task (CPT) paradigm and comprises: a) a No-X 
paradigm, where a response is required on 80% trials, in this 
case if they do not see or hear ‘apple’ and b) an X paradigm, 
where a response is required on 20% trials, in this case if 
they see or hear ‘seven’. Stimuli are presented in the visual 
and auditory domains at equal frequencies, and randomised 
everyday visual and auditory distractors (e.g. classmates 
talking, teacher walking in the room) occur on 50% of trials. 
AULA generates a number of variables. For the purposes of 
this study, Omission errors and Reaction Time Variability 
(RTV) were selected as we were interested in the attentional 
difficulties specifically, rather than hyperactivity/impulsiv-
ity. Omission errors occur when the child fails to respond on 
trials, which require a response. These are indicative of poor 
sustained attention. RTV has been associated with ADHD, 
poor word reading, reading fluency and reading comprehen-
sion in children with ADHD (Tamm et al., 2014) and reflects 
occasional lapses, such that greater RTV represents more 
attentional lapses. These momentary lapses in sustained 
attention are not severe enough to produce omission errors, 
and so are captured as longer response times (RTs). Using 
discriminant analysis, Areces et al. (2018) found that 76.1% 

of children were correctly classified (66% from the control 
group and 89.5% from the ADHD group) based on Omis-
sion errors. Convergence with the CPT of Conners is also 
significant (p < 0.01 and p < 0.05), r ranging between 0.6 
and 0.8 in a mixed sample of 57 children with ADHD (Diaz-
Orueta et al., 2014). In the Iriarte et al. (2016) study with a 
community sample of 141 9-year-old children, descriptive 
statistics for Omission errors showed M = 23.51, SD = 24.23 
and for RTV, M = 376.42 and SD = 75.59.

Conners 3rd  Edition‑Teacher (Conners 3‑T) Rating Scale 
(Short Version)  Teachers completed the short version of 
the Conners 3 Teacher Rating Scale (Conners, 2008) that 
provides information about children’s inattention and  
hyperactivity/impulsivity based on the DSM-V (American 
Psychiatric Association, 2013). Teachers’ accounts were   
the most informative for this study that explored  whether 
motivation could enhance the reading outcomes of  
inattentive children in classroom. The inattention scale was 
selected. This included 5 items scored on a 4-point Likert-
type scale that ranged from 0 = not at all to 3 = very much 
true. Higher scores showed greater inattention. Previously, 
Cronbach’s alpha gave values ranging from 0.84 to 0.94 for 
the Teacher scale (short version) showing high reliability 
(Izzo et al., 2019). In this study, Cronbach’s alpha gave a 
value of 0.96 for the whole scale and a value of 0.91 for  
the Teacher Inattention scale. Raw scores were converted  
to T scores based on age and sex and used in analyses. T 
scores have a mean of 50 and a standard deviation of 10. T 
scores equal and/or above 65 indicate elevated attentional 
difficulties (more concerns than are typically reported).

Stories, Reading Comprehension Questions and Scoring  Two  
short stories written by Fridkin (2018), matched for word 
length and difficulty level and of similar structure were 
administered to assess reading comprehension. Story A 
(Wishing on a Star/A Snowy Adventure) included 682 words 
and 7 pictures, while Story B (Just Another Ordinary Day/
Something’s going on) comprised 627 words and 7 pictures.  
Two different titles, cover pages, prologues and short story 
reviews (these gave generic positive reviews about the  
stories and were developed based on children’s comments in 
Fridkin’s pilot study [2018]) were created for each story to be  
administered in the Choice condition. Following adjustments  
to Fridkin (2018) comprehension questions, a set of 16 
multiple choice and open-ended questions were developed 
including a total of 19 items for each story. The maximum 
score was 19. Internal consistency was 0.77 for Story A  
and 0.66 for Story B. This level of internal consistency was 
moderate- to- good considering the small number of items 
(Koo & Li, 2016). Concurrent validity was explored by 
measuring the correlation between the two stories and the 
NGRT (standardised). Pearson correlation between Story A 
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and the NGRT was r = 0.66, correlation between Story B 
and the NGRT was r = 0.53 and correlation between Story 
A and Story B was r = 0.46. Statistics showed a medium  
correlation strength (Cohen, 1988) providing evidence 
for the concurrent validity of the measure given the small 
number of items. A possible explanation for the medium-
strength correlations is that the NGRT assesses both passage 
comprehension and sentence completion, whereas the story 
questions measured only reading comprehension. Difference 
scores were computed subtracting reading comprehension 
scores in No choice condition by comprehension scores in 
Choice condition.

The ‘Story Enjoyment/Interest’ Scale  Children rated the 
story they have just read via a 13-item Likert scale, designed 
based on the questionnaires of Fridkin (2018) and Wigfield 
and Guthrie (1997). The format ranged from 1 = very differ-
ent from me to 4 = a lot like me. Total scores were summed 
for each child across both conditions. Enjoyment and inter-
est have been considered as two closely related, but distinct 
motivational constructs (Renninger & Hidi, 2016). Interest 
motivates exploration and novelty seeking, whereas enjoy-
ment describes the satisfaction experienced during an activ-
ity. Cronbach’s alpha value of 0.79 suggested a good reli-
ability. Concurrent validity was measured by checking the 
correlation between the 13-item scale across both conditions 
and the MRQ. The ‘Story Enjoyment/Interest’ scale in the 
No Choice condition had a moderate correlation with the 
MRQ, r = 0.51 and the same scale in the Choice condition 
had also a moderate correlation with the MRQ, r = 0.50. The 
moderate correlation observed between the ‘Story Enjoy-
ment/Interest’ scale and the MRQ, may be due to the fact 
that the former explored only aspects of interest and enjoy-
ment, whereas the latter examined further aspects of motiva-
tion as mentioned earlier. Difference scores were computed 
subtracting enjoyment scores in No Choice condition by 
enjoyment scores in Choice condition.

Design

A repeated measures design with Choice as the within- 
subjects variable and Inattention, measured via Teacher-
rated Inattention, Omission errors and RTV, as the  
between-subjects variable tested for any differences in  
reading comprehension and reading enjoyment due to  
choice provision in children with severe inattention and  
children with no attentional difficulties. Children were  
randomly assigned to the Choice or No Choice condition. A 
crossover design was applied and all children experienced 
both conditions by the end of the intervention. Half the  
children completed the Choice condition first and the No 
Choice condition after and the other half of the children vice 

versa. Half of the children received Story A in the Choice 
condition, half Story B. All four text versions (two for each 
story) were rotated and administered across both conditions, 
counterbalancing the condition order.

Procedure 

This study received ethical approval by the Research and 
Ethics Committee at UCL, Institute of Education. Informa-
tion letters and opt-in consent forms were sent via teach-
ers to parents/carers before the study. The study began in 
December 2017 and lasted until January 2019. In the first 
school visit, children completed the NGRT first and then the 
MRQ. In the second visit, children of each classroom were 
randomly assigned to the Choice or No Choice condition. In 
the first classroom, children participated in the experimental 
condition (Choice) with the control condition (No Choice) 
following on a different date (third visit). In the second 
classroom, children took part in the control condition first 
with the experimental one taking place after (third visit). 
Children completed all the tasks individually. The reading 
tasks were administered in children’s regular classroom dur-
ing morning sessions that lasted approximately 1 h each. The 
three visits were between two to seven days apart. Further 
visits took place in-between the three main visits, during 
which children completed the AULA task individually.

In the Choice (experimental) condition, children received two 
A4 envelopes. Stapled to the front of the envelope they found a 
different cover page for each story, a different prologue for each 
story and two different child reviews. The choice was a perceived 
choice; the actual stories inside the envelopes were the same; only 
the titles, prologues and reviews were different. Perceived choice 
enables to control for background knowledge and individual/topic 
interest. Children had 5 min to read through the stapled mate-
rial to ensure more meaningful choice. The number of stories 
was restricted to two as limitless choice could be burdensome 
and potentially demotivating (Clark & Phythian-Sence, 2008). 
Once children made their decision, they opened the envelope 
containing a full version of the chosen story and a set of ques-
tions. Children read the story and answered the questions within 
45 min. In the No Choice (control) condition, children received 
one of the two stories. They had 45 min to complete the read-
ing task. The procedure was identical to that of the experimental 
condition, except for the story selection. In both conditions, after 
the completion of the reading tasks, children rated the story they 
had just read using the ‘Story Enjoyment/Interest’ scale. Children 
provided verbal consent and completed the AULA individually 
in a quiet school room during morning or afternoon 20 min ses-
sions. Teacher scales were collected before, during or after the 
intervention. Children received a certificate of participation and 
teachers thank-you vouchers.
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Data Analysis

Data2 were analysed using the IBM SPSS Statistics 25  
package. In the Exploratory Data Analysis (EDA), the  
Shapiro–Wilk Test showed that data were not always  
normally distributed (e.g. Omission errors). However, no 
bimodal or multimodal distributions were observed in  
histograms (some normal despite the skewness and kurtosis 
was noted). Based on the Central Limit Theorem (N ≥ 30), 
the assumption of normality is not necessary (Lumley et al., 
2002) in moderately large samples (N = 92). Thus, parametric  
tests were employed. Descriptive statistics and bivariate  
correlations among all study variables were initially explored. 
In order to address Hypothesis 1, we used a repeated  
measures ANOVA with Choice as the within-subjects  
variable. For Hypothesis 2 and 3, we followed two analytical 
methods. First, we applied a whole-sample analysis in order 
to preserve the continuous nature of the Attention variables, 
by checking the correlations between the difference scores 
in Reading comprehension and Enjoyment and the Attention  
measures to test for any relationships between Attention and 
Choice. Greater difference scores would indicate that children  
achieved greater Reading comprehension and Enjoyment in  
Choice than No Choice condition and vice versa. Use of 
difference scores could help infer an interaction from the 
correlation; significant positive correlations between the 
difference scores in Reading comprehension and Attention 
variables and between the difference scores in Enjoyment and 
Attention variables would suggest that there is an interaction 
effect such that severely inattentive children would benefit 
more from Choice than No Choice than children with no 
attentional difficulties. This method aligns with dimensional 
approaches to ADHD (Gathercole et al., 2018).

After this, three mixed 2 × 3 repeated measures ANOVA 
tests with a within-subjects variable (Choice) and a trichoto-
mized between- subjects variable (No attentional difficulties, 
Some inattention, Severe inattention) for each of the three 
attention variables (Teacher-rated Inattention, Omission 
errors and RTV) were employed to test the three hypotheses. 
Contrary to the median split method, trichotomization is a 
more refined method that enables to discretise a continuous 
variable (inattention as measured by Conners 3 and AULA) 
into three groups based on percentiles and then compare 
the upper and lower third group (Hagmar et al., 1994). This 
method led into three groups labelled as ‘No Attentional 
difficulties’, ‘Some Inattention’ and ‘Severe Inattention’. 
All three groups were included in the ANOVA analysis to 
consider the full sample (Proctor et al., 2010).3 Following 

the theory of trichotomization, multiple comparisons using 
Bonferroni’s corrections (0.05/3 = 0.017 for the group com-
parisons) were observed to test the effects of Choice on the 
Reading comprehension and Enjoyment of the ‘No Atten-
tional difficulties’ group and the ‘Severe Inattention’ group. 
We employed the trichotomization method to maximize the 
comparison between the two main groups of interest. The 
total sample size of the two groups (N = 61) still met power 
calculation requirements as indicated by the power analysis 
(N ≥ 42). Table 1 shows the means and standard deviations 
for the ‘No Attentional difficulties’ and ‘Severe Inattention’ 
groups across the Attention variables. The ‘No Attentional 
difficulties’ group was rated by teachers within the average 
range based on the Conners 3 thresholds for T scores (40 to 
59), while the ‘Severe Inattention’ group showed elevated 
attentional difficulties (T ≥ 65). Based on the Iriarte et al. 
(2016) study, mean scores for Omission errors and RTV 
were reported within the average range for the ‘No Atten-
tional difficulties’ group, whereas these scores were well 
above the average for the ‘Severe Inattention’ group (more 
than two SD above the mean for Omission errors and more 
than one SD above the mean for RTV). Such congruence 
between the statistics reported in our study and previous 
research provides further support for the reliability of our 
trichotomization method.

Table 1   Means and standard deviations for the attention variables 
across the two groups

Measure Group N M (SD)

Conners 3
Teacher-rated Inattention

No Inattention
Severe Inattention

33
28

43.10(1.01)
65.64(8.37)

AULA
Omission errors

No Inattention
Severe Inattention

30
31

8.67(3.59)
80.16(19.24)

AULA
RTV

No Inattention
Severe Inattention

30
31

321.18(31.82)
491.82(41.78)

N = 92, M Mean, SD Standard Deviation, RTV Reaction Time Vari-
ability; T scores converted from raw scores based on age and sex are 
presented for Teacher-rated Inattention; Raw scores are presented for 
Omission errors and RTV

Results

Table 2 shows the descriptive statistics for all study vari-
ables. Bivariate correlations among all study variables are 
presented in Table 3. Bivariate correlation analysis showed 
a weak negative correlation between the NGRT and Omis-
sion errors, r(92) = –0.40, p < 0.01 and a weak negative cor-
relation between the NGRT and Teacher-rated Inattention, 
r(92) = –0.21, p < 0.05. Therefore, more inattentive children 
as assessed by AULA were more likely to achieve poor 

2  Data were collected as part of a larger study.
3  Means and Standard Deviations for Reading Comprehension by 
Group and Condition are provided in the Online Resource for the 
reader’s reference.
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reading scores on the NGRT. Such correlations were not 
found for RTV. Bivariate correlation analysis showed a weak 
negative correlation between RTV and MRQ, r(92) = –0.27, 
p < 0.05. Thus, less motivated children as shown by the 
MRQ were more likely to experience lapses in attention as 
measured by AULA. Similar correlations were not found 
between the Omission errors and MRQ and Teacher-rated 
Inattention and MRQ. Surprisingly, no correlation was 
found between the NGRT and MRQ. Children also achieved 
higher, but not significantly different Reading comprehen-
sion scores for Story A across both conditions, M = 9.04, 
SD = 3.94 compared with Story B, M = 8.42, SD = 3.31, 
p = 0.122 (two-tailed). Similarly, children achieved higher, 
but not significantly different Enjoyment scores for Story A 
across both conditions, M = 39.01, SD = 7.93 compared with 
Story B, M = 38.22, SD = 6.44, p = 0.319.

Hypothesis 1: Choice will increase the reading compre-
hension and enjoyment of children compared with no choice.

A repeated measures ANOVA showed that there was a 
two-tailed statistically significant difference, F(1,91) = 6.18, 
p = 0.015, �2

p

4 = 0.06. Children achieved greater Reading 
comprehension scores in the Choice, M = 9.22, SD = 3.68 
than No Choice condition, M = 8.25, SD = 3.55. Similarly, a 
repeated measures ANOVA tested whether children reported 
greater Enjoyment in the Choice than No Choice. There was 
no significant difference in Enjoyment scores across the con-
ditions, F(1,91) = 3.48, p = 0.065, �2

p
 = 0.04. Story and con-

dition order affected Reading comprehension or Enjoyment 
scores (see Online Resource).

Hypothesis 2: Choice will increase the reading compre-
hension and enjoyment of children with both severe inatten-
tion and no attentional difficulties compared with no choice.

Hypothesis 3: There will be an interaction between choice 
and attention, such that choice will increase particularly the 

reading comprehension and enjoyment of severely inatten-
tive children than with those with no attentional difficulties.

Whole‑sample Analysis

Positive correlations were not reported between difference 
scores for both Reading comprehension and Enjoyment and 
Attention (Omission errors, RTV, Teacher-rated Inatten-
tion), showing that more inattentive children did not achieve 
greater Reading comprehension and Enjoyment in Choice 
than No Choice (Table 3).

Mixed Repeated Measures ANOVA’s for Reading 
Comprehension

A mixed 2 × 3 ANOVA was employed with Choice as the 
within-subjects variable and trichotomized Teacher-rated 
Inattention as the between-subjects variable to address 
Hypotheses 2 and 3. There was a main effect of Choice, 
F(1,89) = 6.17, p = 0.015, �2

p
 = 0.65. There was also a main 

effect of Teacher-rated Inattention, F(2,89) = 5.68, p = 0.005, 
�
2

p
 = 0.11. Following Bonferroni adjustment for multiple 

comparisons, pairwise comparisons showed that children 
with severe inattention achieved significantly poorer Reading  
comprehension scores than children with no attentional 
difficulties as rated by teachers (p = 0.004); however, both 
groups did better in Choice (M = 10.42, SD = 3.36 for  
children with no attentional difficulties; M = 8.07, SD = 4.00 
for children with severe inattention) compared with No 
Choice (M = 9.55, SD = 3.66 for children with no attentional 
difficulties; M = 6.82, SD = 3.20 for children with severe 
inattention). There was no significant interaction between 
Choice and Teacher-rated Inattention, F(2,89) = 0.12, 
p = 0.891, �2

p
 <0.001. A second mixed 2 × 3 ANOVA was 

employed with Choice as the within- subjects variable and 
trichotomized Omission errors as the between-subjects  
variable. There was a main effect of Choice, F(1,89) = 6.04, 
p = 0.016, �2

p
 = 0.06. There was a main effect of Omission 

Table 2   Descriptive statistics 
for all variables

N = 92, M Mean, SD Standard deviation, K Kurtosis, S Skewness, NGRT​ New Group Reading Test (stand-
ardised scores based on age), MRQ Motivation for Reading Questionnaire (raw scores), Conners 3 Teacher 
scores converted to T scores based on age and sex, AULA  Advanced Virtual Reality Tool for the Assess-
ment of Attention (raw scores), Omissions  Omission errors, RTV Reaction Time Variability

Measures N M (SD) Range K S

Baseline reading ability NGRT​ 92 100.15 (11.83) 78—131 –0.13 0.52
Baseline reading motivation MRQ 92 110.53 (16.45) 71—144 –0.30 –0.28
Reading intervention Reading difference 92 0.97 (3.73) -9—12 0.25 0.20
Enjoyment difference 92 1.38 (7.10) -18—19 –0.19 –0.14
Conners 3 Teacher scale Teacher-rated Inattention 92 52.15 (10.57) 42—90 0.99 1.23
AULA Omissions 92 39.72 (32.73) 2—127 –0.57 0.78
RTV 92 405.43 (77.14) 237.78 -577.56 –0.52 0.20

4  Means and Standard Deviations for Reading Comprehension by 
Group and Condition are provided in the Online Resource for the 
reader’s reference.
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errors, F(2,89) = 7.74, p = 0.001, �2
p
 = 0.15. Following  

Bonferroni adjustment for multiple comparisons, pairwise 
comparisons showed that children with severe inattention 
produced significantly poorer Reading comprehension scores 
than children with no attentional difficulties as indicated by 
Omission errors (p = 0.001). Taken these results together, 
children with severe attentional difficulties achieved lower 
Reading comprehension scores than children with no  
attentional difficulties, however, both groups had better 
reading comprehension in Choice (M = 10.43, SD = 3.58 
for children with no attentional difficulties; M = 7.74, 
SD = 3.59 for children with severe inattention) compared 
with No Choice (M = 9.53, SD = 3.01 for children with no 
attentional difficulties; M = 6.55, SD = 3.43 for children  
with severe inattention). There was no interaction between 
Choice and Omission errors, F(2,89) = 0.89, p = 0.915, �2

p
 

= 0.02. A further 2 × 3 mixed ANOVA was applied with 
Choice as the within-subjects variable and trichotomized 
RTV as the between-subjects variable. There was a main 
effect of Choice, F(1,89) = 6.14, p = 0.015, �2

p
 = 0.07 such 

that children achieved greater Reading comprehension in 
Choice (M = 9.30, SD = 3.84 for children with no attentional 
difficulties; M = 8.16, SD = 3.74 for children with severe 
inattention) than No Choice (M = 8.77, SD = 3.83 for chil-
dren with no attentional difficulties; M = 7.61, SD = 3.57 for 
children with severe inattention). There was no main effect 
of RTV, F(2,89) = 1.83, p = 0.167, �2

p
 = 0.04. There was 

no interaction between Choice and RTV, F(2,89) = 1.19, 
p = 0.310, �2

p
 = 0.03 (see Fig. 1).

Mixed Repeated‑Measures ANOVA’s for Reading 
Enjoyment

A mixed 2 × 3 ANOVA was employed with Choice as the 
within-subjects variable and trichotomized Teacher-rated 
Inattention as the between-subjects variable to address 
Hypotheses 2 and 3 (see Online Resource for Ms and 
SDs). There was no main effect of Choice, F(1,89) = 3.37, 

p = 0.070, �2
p
 = 0.04. There was no main effect of Teacher-

rated Inattention, F(2,89) = 0.35, p = 0.703, �2
p
 = 0.01. There 

was no interaction between Choice and Teacher-rated Inat-
tention, F(2,89) = 0.06, p = 0.941, �2

p
 < 0.001. A mixed 

ANOVA with Choice as the within-subjects variable and 
trichotomized Omission errors as the between-subjects vari-
able was employed. There was no main effect of Choice, 
F(1,89) = 3.58, p = 0.062, �2

p
 = 0.04 and no main effect 

of Omission errors, F(2,89) = 1.10, p = 0.338, �2
p
 = 0.02. 

There was no interaction between Enjoyment scores during 
Choice and Omission errors, F(2,89) = 2.90, p = 0.060, �2

p
 = 

0.06. Finally, a mixed ANOVA was employed with Choice 
as the within-subjects variable and trichotomized RTV as 
the between-subjects variable. There was no main effect of 
Choice, F(1,89) = 3.39, p = 0.069, �2

p
 = 0.04. There was no 

main effect of RTV, F(2,89) = 2.82, p = 0.065, �2
p
 = 0.06. 

Again, no interaction5 was found between Choice and RTV, 
F(2,89) = 0.41, p = 0.664, �2

p
 = 0.01.

Discussion

We tested the hypotheses that 1) eight- to- nine year old 
children in mainstream schools would show increased read-
ing comprehension and enjoyment when given a (perceived) 
choice of a story rather than no choice; 2) choice effects 
would be present for all children, irrespective of the severity 
of inattention (Teacher-rated Inattention, Omission errors 
and RTV); and 3) choice effects would be significantly 
stronger for children with severe inattention than those with 
no attentional difficulties. Children participated in a read-
ing intervention with two conditions, a Choice where they 
selected one out of two stories and a No Choice where they 

Table 3   Bivariate correlations 
among variables

N = 92. Reading difference scores and Enjoyment difference scores were measured subtracting raw scores 
in No Choice by raw scores in Choice. Significant correlations are marked in bold
*p < 0.05; **p < 0.01

Variable 1 2 3 4 5 6 7

1. NGRT​
2. MRQ 0.08
3. Reading difference –0.07 0.05
4. Enjoyment difference 0.04 0.01 0.17
5. Teacher-rated Inattention –0.21* –0.10 0.02 –0.06
6. Omissions –0.40** –0.11 –0.05 0.16 0.47**

7. RTV –0.08 –0.27* 0.01 0.12 0.30** 0.45**

5  No significant interactions between Choice and Attention were 
found for Reading comprehension and Enjoyment in further mod-
eration analyses (see Online Resource), confirming the results of the 
whole sample and trichotomization analyses.
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were assigned a story. They completed a virtual reality task 
designed to assess inattention in a classroom setting and 
measures of baseline reading ability and motivation. Teach-
ers rated children’s inattention.

Testing of Hypothesis 1 showed that all children  
achieved greater reading comprehension, when they had 
the option to choose their story compared with no choice. 
These findings replicated Fridkin’s study (2018), which 
also showed that choice improved reading comprehension 
in eight- to- nine year old children, although they did not 
report significant choice effects on reading enjoyment. These 
findings are partially in line with research, which found  
that choice increases affective engagement (e.g. attitudes, 
enjoyment), but not necessarily cognitive engagement (e.g. 
test scores) (Flowerday & Schraw, 2003). Differences in  
the effects of choice on reading comprehension may be 
due to the operationalisation of choice. Similar to Fridkin  
(2018), children chose their story based on generic story-
related reading materials (titles, prologues, reviews),  
which may have increased children’s perceptions of task 
meaningfulness. Children who perceive their reading as  
personally meaningful are more likely to attend to and invest 
themselves in this (Katz & Assor, 2007). By developing new 
stories for this study and offering perceived text choice,  
we controlled for story knowledge and personal (topic)  
interest. Therefore, these findings gain greater value as they 
propose that choice triggers a fleeting cognitive and affective  
response (situational interest) that occurs independent of 
personal reading interests. This offers supportive evidence 
for the value of choice and potentially other triggers for  
situational interest, valuable tools for educators who struggle  
to motivate those children who have not yet developed a 
genuine interest for reading (Hidi & Harackiewicz, 2000). 
It should be noted, however, that although choice may  
serve as a booster of situational interest with cognitive  
and potentially affective benefits, it is important to explore 
longitudinally how situational interest can evolve into more 
genuine forms of interest (individual interest) and result 
subsequently in increased motivation and improved reading.

Choice effects on reading enjoyment were not signifi-
cant, although there was a non-significant trend (p < 1) with 
children achieving greater enjoyment scores in Choice than 
No Choice. In theoretical terms, choice has been viewed as 
a trigger of situational interest, which represents the first 
phase of interest development (Hidi & Renninger, 2006). 
During this phase, children may not be fully aware of their 
situational interest and enjoyment. Thus, they may lack 
the ability to report on these constructs, which provides an 
explanation for our failure to report significant choice effects 
(Renninger & Hidi, 2016). Use of self-reports with children 
may not necessarily be a reliable measure due to the nature 
of situational interest. It is important to acknowledge, how-
ever, the possibility that choice may not increase enjoyment 

similar to reading comprehension. Nonetheless, our findings 
show that choice could motivate cognitive engagement with 
reading, regardless of whether children are engaged on a 
more affective level.

In order to test Hypotheses 2 and 3, we applied the trichot-
omization method after checking for an interaction in the full 
sample that tested for significant correlations between read-
ing difference scores, enjoyment difference scores and atten-
tion variables (Teacher-rated Inattention, Omission errors 
and RTV). Results remained consistent across all the analy-
ses for each of the different measures of inattention. The 
partial confirmation of Hypothesis 2 suggests that choice can 
improve the reading comprehension (not the reading enjoy-
ment) of all children compared with no choice, including 
those children with attentional difficulties, a risk factor for 
reading difficulties (Rabiner et al., 2016). This is consistent 
with the mechanisms proposed by the Four-Phase Model 
of Interest Development (Hidi & Renninger, 2006), specifi-
cally relating to attention. Within this model, choice, among 
other situational factors (e.g. novelty), triggers subconscious 
interest resulting in an effortless allocation of attention and 
leading to increased reading performance. Although choice 
effects ranged from small-to-moderate in this study, this 
is nonetheless notable given the fairly minor nature of the 
situational manipulation. It suggests that manipulating situ-
ational factors could provide a way to support the reading 
of children with different attentive profiles. Whilst there 
are some studies with small sample sizes that demonstrate 
the benefits of motivation during learning for children with 
ADHD (Powell & Nelson, 1997), the effects of motivation 
in children will a less severe profile are less known and not 
always reported clearly in literature (Gaastra et al., 2016). 
Our findings around the positive choice effects on the read-
ing outcomes of children with varying degrees of inattention 
have important practical implications. Inclusive approaches 
that target the whole classroom rather than individual chil-
dren could prove more attractive and easily-applicable for 
general education teachers (Moore et al., 2019), who may 
have limited freedom over classroom instruction and plan-
ning due to high-stakes testing.

For Hypothesis 3, we drew upon theories (e.g. Delay 
aversion, Optimal stimulation) and research in ADHD 
(Luman et al., 2005), which posit that motivation is spe-
cifically implicated in the attention of children with ADHD, 
to further test for such motivational effects on the reading 
of children with relatively severe inattention in mainstream 
schools. We did not confirm Hypothesis 3. Choice did not 
have a greater effect on the reading comprehension and 
enjoyment of severely inattentive children than their peers 
with no attentional difficulties. Our findings failed to extend 
motivational theories in ADHD and offer empirical valida-
tion for the pronounced effects of motivation on severely 
inattentive children with no diagnosis.
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Motivational practices were found particularly effective 
at improving the cognitive performance of children with 
diagnosed inattention and/or hyperactivity/impulsivity, 
compared with children with no such characteristics (Luman 
et al., 2005; Ma et al., 2016). A possible explanation for 
the lack of interaction between choice and attention in our 
study is that there is a fundamental difference in processing 
between children with non-diagnosed attentional difficulties 
and children diagnosed with ADHD. Previous literature in 
ADHD examined the positive effects of extrinsic motiva-
tors (e.g. rewards) rather than intrinsic motivators on behav-
ior (Ma et al., 2016), which adds a further challenge when 
interpreting the non-significant choice effects with non-
diagnosed children. Considering that situational interest, as 
promoted by choice, represents the first phase of personal 
interest development (Hidi & Renninger, 2006), it is likely 
that provision of text choice may not be sufficient to increase 
especially the reading outcomes of severely inattentive chil-
dren. It is necessary to explore more extensively whether 
other intrinsic motivators (e.g. individual interest) could 
have more salient effects on the reading outcomes of inat-
tentive children. It also remains unknown whether extrin-
sic motivators (e.g. reward) could have particular positive 
effects on the learning of children with non-diagnosed severe 
inattention, similar to children diagnosed with ADHD. Also, 
most studies in ADHD reported positive motivational effects 

on behavioral performance as measured via Go/No-Go tasks 
(Marx et al., 2018) and did not examine for such effects on 
school-related subjects including reading. Contrary to these 
behavioral tasks, reading represents a cognitively demand-
ing activity and therefore motivational effects may differ for 
children with severe inattention and/or ADHD. Although the 
stories of our study were tested repeatedly with primary-
aged children, it is probable that shorter passages with a 
limited set of questions are more appropriate when examin-
ing motivational effects considering that non-diagnosed inat-
tentive children could struggle with working memory (Gray 
et al., 2015). Further reading interventions that examine the 
full spectrum of intrinsic and extrinsic motivators with both 
community and clinical samples could shed more light on 
the effects of different motivational forces on the reading 
outcomes of children with various attentive profiles.

Severely inattentive children as assessed by AULA 
were more likely to achieve poorer reading scores on the 
NGRT. Such correlations were not found for  RTV and 
Teacher-rated Inattention. Surprisingly, no association 
was found between baseline reading ability (NGRT) and 
baseline reading motivation (MRQ). Similar findings were 
also reported in Fridkin’s study (2018). These findings 
might be explained by a decline of reading motivation  
and positive reading attitudes particularly in children  
aged 8 to 11 years old, partially due to developmental 

Fig1   (A) Reading comprehen-
sion scores by Teacher-rated 
Inattention and Condition 
(B) Reading comprehension 
scores by Omission errors and 
Condition (C) Reading com-
prehension scores by RTV and 
Condition. Choice effects were 
significant across the sample. 
Error bars represent standard 
errors. * p < 0.05 (two-tailed). 
Asterisks and lines represent 
significance
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changes (Sainsbury & Schagen, 2004). Furthermore, 
although the MRQ is a reliable measure (a = 0.85) that  
has been used widely with children, reflection on past 
reading behavior may be a relatively challenging cognitive  
process particularly for severely inattentive children.  
Findings should also be examined carefully considering 
that the internal consistency of the stories was good and 
not excellent (a = 0.77 for Story A; a = 0.66 for Story B). 
Children achieved higher, but no significantly different  
reading and enjoyment scores for Story A than Story  
B, despite previous amendments to the story questions. 
A cross-over design was selected to control for the  
confounding effects of story type and mitigate this  
problem. Our study included a repeated measures design 
that counterbalanced the story and condition order, a 
multi-method assessment of attention and a diverse sample 
of children with different attentive profiles. Nevertheless,  
findings require further investigation. For example,  
due to our focus on the interaction between choice and 
attention, we did not control for socioeconomic status 
and intelligence, although both these factors could be 
associated with reading comprehension and attentional 
difficulties.

In conclusion, this is the first study to explore  
empirically and report that choice is an important  
motivational practice that increases the reading  
comprehension of children with severe inattention and 
those with no attentional difficulties alike. Choice did not 
significantly increase enjoyment, although there was a 
trend with children achieving greater enjoyment scores  
in Choice than No Choice. Choice did not increase the 
reading comprehension and enjoyment of the severely  
inattentive children independently. These findings do not 
fully support previous studies that found more salient 
effects of motivational practices (e.g. extrinsic motivators)  
for the behavior of children with ADHD. These novel  
findings extend our knowledge about the importance of 
autonomy-supportive practices, such as choice provision, 
for the reading of all children in mainstream classrooms. 
They also provide a starting point to further examine 
choice effects in young readers with varying attentive 
profiles (community, clinical) to establish generalizability,  
with the aim of informing the reading practices of  
educators. Considering teachers’ high workload, stress and 
limited freedom over classroom learning due to the exam-
oriented character of school education (Ofsted, 2019), 
inclusive reading practices that address the educational  
needs of the entire classroom rather than individual  
children could offer effective practical tools to support 
general education teachers.  
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