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Figure 1.

Records identified 
through database 

searching 
(n = 3445) 

Additional records 
identified through 

forward and backward 
citation searching 

(n =  6) 

Records after duplicates 
removed 

(n = 3112  ) 

Records screened 
(n = 3112 )

Records excluded 
(n = 3082) 

Full-text articles 
assessed for eligibility 

(n =  36 ) 

Full-text articles 
excluded, with reasons 

(n = 21) 

No original study 
reported (n = 2) 

No direct measures of 
learning or attention (n 

= 4) 

Intervention not SMA (n 
= 5) 

Adult participants (n = 
6) 

No non-movement 
condition (n = 2) 

Chewing gum not sugar-
free (n = 1) 

Intervention prior to 
not during attention 

test (n = 1) 

Studies included in 
qualitative synthesis 

(n =  15 ) 
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Figure 2.

Note.
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Figure 3.
Figure 4.
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Descriptive Statistics for Self-reported and Teacher-reported Questionnaire Data 

Note.

1.

2. 



Descriptive Statistics for Data from Individual Testing Sessions.  

 

Note.
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Descriptive Statistics for Change Scores of Data from Individual Testing Sessions (Doodling – Non-doodling) 

Note.
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Two-tailed Correlations between Measures from ND (below diagonal) and D (above diagonal) Sessions and Moderators 

 

Note:
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Parameter Information for Final Model Showing Effect of Condition on Sustained 

Attention 
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Parameter Information for Final Model Showing Effect of Condition on Working 

Memory and Moderating Effect of attentional control (ACS-C) 
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Figure 5.
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Parameter Information for Final Model Showing Effect of Condition on Working 

Memory  

Β

 

 

 



Parameter Information for Final Model Showing Effect of Condition on HR(SA) 

β
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Parameter Information for Final Model Showing Effect of Condition on HR(WM) 

Β
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1. Is the hypothesis/aim/objective of the study clearly described? (Yes = 1, No = 0) 

If the main outcomes are first mentioned in the Results section, the 

question should be answered no.

In cohort studies and trials, inclusion and/or exclusion criteria 

should be given. In case-control studies, a case-definition and the 

source for controls should be given.

(Yes = 1, No = 0)

Treatments and placebo (where relevant) that are to be compared 

should be clearly described.

(Yes = 1, No = 0)

A list of principal confounders is provided.

Simple outcome data (including denominators and numerators) should 

be reported for all major findings so that the reader can check the 

major analyses and conclusions. (This question does not cover 

statistical tests which are considered below).

In non-normally distributed data the inter-quartile range of results 

should be reported. In normally distributed data the standard 

error, standard deviation or confidence intervals should be 

reported. If the distribution of the data is not described, it must 

be assumed that the estimates used were appropriate and the 

question should be answered yes.



 

 This should be answered yes where there were no losses to 

follow-up or where losses to follow-up were so small that 

findings would be unaffected by their inclusion. This should be 

answered ‘no’ where a study does not report the number of 

patients lost to follow-up.

 

 

The study must identify the source population for patients and 

describe how the patients were selected. Patients would be 

representative if they comprised the entire source population, an 

unselected sample of consecutive patients, or a random sample. 

Random sampling is only feasible where a list of all members of 

the relevant population exists. Where a study does not report the 

proportion of the source population from which the patients are 

derived, the question should be answered as unable to determine.

12. Were those subjects who were prepared to participate representative 

of the entire population from which they were recruited?  

The proportion of those asked who agreed should be stated. Validation that 

the sample was representative would include demonstrating that the 

distribution of the main confounding factors was the same in the study 

sample and the source population. 
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13. Were the staff, places, and facilities where the patients were treated, 

representative of the treatment the majority of patients receive?  

For the question to be answered yes the study should demonstrate that the 

intervention was representative of that in use in the source population.  The 

question should be answered no if, for example, the intervention was 

undertaken in a specialist centre unrepresentative of the hospitals most of 

the source population would attend. Additional notes: answer yes for 

typical school setting. Answer partially when set in a school with some 

deviations from norm (e.g. testing in empty classroom). Answer no for 

non-school setting.  

 

Internal validity – bias  

14. a) Was an attempt made to blind study subjects to the intervention 

they have received? 

For studies where the patients would have no way of knowing which 

intervention they received, this should be answered yes. 

(

 

14. b)  Was an attempt made to blind study subjects to the study 

hypotheses? 

 

15. a) Was an attempt made to blind those measuring the main outcomes 

of the intervention? 

 

16. If any of the results of the study were based on “data dredging”, was 

this made clear? 

Any analyses that had not been planned at the outset of the study should be 

clearly indicated. If no retrospective unplanned subgroup analyses were 

reported, then answer yes. 

 

17. In trials and cohort studies, do the analyses adjust for different lengths 

of follow-up of patients, or in case-control studies, is the time period 

between the intervention and outcome the same for cases and controls? 

Where follow-up was the same for all study patients the answer should yes. If 

different lengths of follow-up were adjusted for by, for example, survival 

analysis the answer should be yes. Studies where differences in follow-up 

are ignored should be answered no. 

 



18. Were the statistical tests/methods of analysis used to assess the main 

outcomes appropriate? 

The statistical techniques used must be appropriate to the data. For 

example non- parametric methods should be used for small sample sizes. 

Where little statistical analysis has been undertaken but where there is no 

evidence of bias, the question should be answered yes. If the distribution of 

the data (normal or not) is not described it must be assumed that the 

estimates used were appropriate and the question should be answered yes. 

Additional note: visual inspection of graphs is considered appropriate in 

studies using single case experimental designs.  

 

19. Was compliance with the intervention/s reliable? 

Where there was noncompliance with the allocated treatment or where there 

was contamination of one group, the question should be answered no. For 

studies where the effect of any misclassification was likely to bias any 

association to the null, the question should be answered yes. 

 

For studies where the outcome measures are clearly described, the 

question should be answered yes. For studies which refer to other 

work or that demonstrates the outcome measures are accurate, 

the question should be answered as yes. 

 

Internal validity - confounding (selection bias)  

21. Were the patients in different intervention groups (trials and cohort 

studies) or were the cases and controls (case-control studies) recruited 

from the same population? 

For example, patients for all comparison groups should be selected from 

the same hospital. The question should be answered unable to determine 

for cohort and case- control studies where there is no information 

concerning the source of patients included in the study. 

 

22. Were study subjects in different intervention groups (trials and cohort 

studies) or were the cases and controls (case-control studies) recruited 

over the same period of time? 

For a study which does not specify the time period over which patients were 

recruited, the question should be answered as unable to determine. 
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23. a) Were study subjects randomised to intervention groups? 

Studies which state that subjects were randomised should be answered yes 

except where method of randomisation would not ensure random allocation. 

For example alternate allocation would score no because it is predictable. 

Additional note: applicable to studies using between-group designs in which 

each group only participates under one condition (not crossover designs).  

 

24. Was the randomised intervention assignment concealed from both 

patients and health care staff until recruitment was complete and 

irrevocable? 

All non-randomised studies should be answered no. If assignment was 

concealed from patients but not from staff, it should be answered no. 

 

25. Was there adequate adjustment for confounding in the analyses from 

which the main findings were drawn? 

This question should be answered no for trials if: the main conclusions of 

the study were based on analyses of treatment rather than intention to treat; 

the distribution of known confounders in the different treatment groups was 

not described; or the distribution of known confounders differed between the 

treatment groups but was not taken into account in the analyses. In non- 

randomised studies if the effect of the main confounders was not 

investigated or con- founding was demonstrated but no adjustment was 

made in the final analyses the question should be answered as no. 

 

26. Were losses of patients to follow-up taken into account? 

If the numbers of patients lost to follow-up are not reported, the question 

should be answered as unable to determine. If the proportion lost to 

follow-up was too small to affect the main findings, the question should be 

answered yes. 

 

Power  

27. a) Did the study have sufficient power to detect a clinically important 

effect where the probability value for a difference being due to chance is 

less than 5%?   
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Please initial the boxes if you agree with the statements:  
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Please  the boxes if you agree with the statements:  
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Information sheet for young people (Version 2, 22/5/17) 

 

How is doodling linked to children’s attention? 
 

We would like to invite you to take part in a research project.  

 

You should only take part if you want to.  If you do not want to take 

part that is OK and it will not be a problem.  Before you decide whether 

you want to take part, it is important for you to know why the research 

is being done and what it will involve.  I am going to read the following 

information to you, which will explain more about the research.  There 

will be time at the end to ask me if there is anything that is not clear or 

you would like more information.   

 

Who is doing the research? 

My name is Helen and I am a trainee Educational Psychologist 

studying at the University of Southampton.  I am working with two 

supervisors at that university. My university contact details are on a 

letter, which has already been sent to your parents. Your teachers also 

have the contact details. 

 

What is the study about? 

We would like to learn more about the links between doodling and 

children’s attention.  

 

Who is being invited to take part? 

We are asking children in Year 5 to take part.  

 

What will I be asked to do? 

There will be two research sessions, each lasting about half an hour. 

During these sessions, I (Helen) will work with you and ask you to do 

two tasks that measure attention. There will also be some short 

questionnaires to fill in to show your level of tiredness and anxiety. 

During one of the sessions, I will ask you to doodle while doing the 

tasks. During both sessions, you will have a small machine clipped 

around one finger to measure your heart rate.   



 

After both sessions have happened, I will meet with you in a group and 

ask you to fill in three more questionnaires to show what you think 

about your attention, anxiety and sleepiness. This should take less 

than half an hour. We will also ask your teachers to tell us about your 

learning, including your current level in literacy and maths, and how 

many school days you have been at school this year.  

 

What will the information be used for? 

 

Your information will be used to understand more about how doodling 

and children’s attention are linked.  

 

The information you and your teacher gives is confidential (private).  

This means it is between you and us.  We make sure your information 

is kept private by using identification numbers in place of your name.  

 

Are there any risks from taking part? 

We hope that you will not feel any discomfort from taking part; 

however, you may be nervous or excited about doing some new tasks 

in school, having your heart rate measured and working with me. It is 

normal to find the attention tasks difficult and no one other than the 

researchers will know how you do. It is also possible that you might 

feel worried after filling in the questionnaires. If you need any advice or 

feel worried about anything related to this research you can talk to a 

number of different people. This could be someone you know, like your 

parent or guardian.  

 

Or you can speak to your class teacher or the Emotional Literacy 

Support Assistant (ELSA): name and room [if school does not have an 

ELSA, details of equivalent person or nominated member of staff 

here].  

 

You can also get support from outside school by phoning a helpline, 

such as Childline: People on Childline will talk to you about any 

worries you might have and they will keep every conversation you 

have with them confidential (private). You can speak to someone on 

Childline by calling 0800 1111. There are other ways of contacting 

Childline. You can find out more online at http://www.childline.org.uk.  

 

You will not miss any break times and we will work with your teacher to 
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make sure you do not miss any lesson that your teacher thinks is 

important for you to attend. 

 

Are there any benefits from taking part? 

You will receive a £5 book token to thank you for taking part. By taking 

part in this research, there may also be general benefits as you will 

help us learn about how to improve children’s attention in school.  

 

Do you want to know anything else? 

If you have any questions, please ask me or your teacher.  You can 

also contact me at hmj1g14@soton.ac.uk.   

 
 
Thank you for reading this information.  This copy is for you to keep.  



How is doodling linked to children’s attention? 

Please circle your answer to the questions below:  

Have you read (or had read to you) the information 
sheet for Children and Young People? 

Yes No 

Do you understand what this project is about? Yes No 

Have you asked all the questions you want? Yes No 

Have you had your questions answered in a way you 
understand? 

Yes No 

Do you understand it’s OK to stop taking part at any 
time? 

Yes No 

Are you happy to take part? Yes No 

If any answers are ‘no’ or you don’t want to take part, don’t sign your 
name! 

 
If you would like to take part……please write your name and 
today’s date 
 

 
 
 
Your name Date Signature 

 
The researcher who explained this project to you needs to sign too 
 

 
 
 
Researcher Date Signature 
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 (written or verbal) 

How is doodling linked to children’s attention? 

 

 

 

mailto:hmj1g14@soton.ac.uk
mailto:fshs-rso@soton.ac.uk
mailto:fshs-rso@soton.ac.uk


 (written or verbal) 

How is doodling linked to children’s attention? 

 

 

mailto:hmj1g14@soton.ac.uk
mailto:fshs-rso@soton.ac.uk
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Non doodling Skewness Std error Z score Kurtosis Std error Z score 

Significant 
at p<.05 if 

Z> 1.96 

WM -1.184 0.322 -3.68 1.189 0.634 1.88 S 

SA -0.217 0.322 -0.67 -0.955 0.634 -1.51 - 

WM HR 1.096 0.322 3.40 3.805 0.634 6.00 S & K 

SA HR -0.262 0.322 -0.81 -0.046 0.634 -0.07 - 

Mean anxiety 1.01 0.322 3.14 -0.062 0.634 -0.10 S 

Mean fatigue 0.721 0.322 2.24 0.214 0.634 0.34 S 
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Doodling Skewness Std error Z score Kurtosis Std error Z score 

Significant 
at p<.05 if 

Z> 1.96 

WM -0.766 0.322 -2.38 -0.247 0.634 -0.39 S 

SA 0.163 0.322 0.51 -1.214 0.634 -1.91 - 

WM HR 1.77 0.322 5.50 6.371 0.634 10.05 S & K 

SA HR 0.172 0.322 0.53 -0.448 0.634 -0.71 - 

Mean anxiety 1.185 0.322 3.68 0.885 0.634 1.40 S 

Mean fatigue 0.746 0.322 2.32 -0.027 0.634 -0.04 S 

 
Skewness Std error Z score Kurtosis Std error Z score 

Significant 
at p<.05 if 

Z> 1.96 

ASC total -0.212 0.322 -0.66 0.719 0.634 1.13 - 

ASC focusing 0.399 0.322 1.24 0.275 0.634 0.43 - 

ASC shifting -0.303 0.322 -0.94 -0.246 0.634 -0.39 - 

RCMAS-2 total 0.055 0.322 0.17 -0.839 0.634 -1.32 - 

RCMAS-2 physical 0.63 0.322 1.96 -0.565 0.634 -0.89 - 

RCMAS-2 worry -0.007 0.322 -0.02 -0.883 0.634 -1.39 - 

RCMAS-2 social 0.252 0.322 0.78 0.176 0.634 0.28 - 

ESS 0.647 0.322 2.01 -0.103 0.634 -0.16 S 

SDQ inattention-
hyperactivity 0.732 0.322 2.27 -0.561 0.634 -0.88 S 
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Skewness Std error z Kurtosis Std error z 

Significant 
at p<.05 if 
Z> 1.96 

ND WM SQRT 0.505 0.322 1.57 0.115 0.634 0.18 
 D WM SQRT 0.31 0.322 0.96 -0.522 0.634 -0.82 
 ND WM HR LOG 0.149 0.322 0.46 1.735 0.634 2.74 K 

D WM HR LOG 0.967 0.322 3.00 2.753 0.634 4.34 S & K 

ND fatigue SQRT 0.34 0.322 1.06 -0.476 0.634 -0.75 
 D fatigue SQRT 0.401 0.322 1.25 -0.66 0.634 -1.04 
 ND anxiety SQRT -0.049 0.322 -0.15 -0.779 0.634 -1.23 
 D anxiety SQRT -0.061 0.322 -0.19 -0.383 0.634 -0.60 
 ESS SQRT -0.297 0.322 -0.92 -0.11 0.634 -0.17 
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K-S Sig.  Skewness Std error z Kurtosis Std error z 

Significant 
at p<.05 if 
Z> 1.96 

WM change .004 0.45 0.322 1.40 2.68 0.634 4.23 K 

WM HR change .037 -.54 0.322 -1.68 6.05 0.634 9.54 K 

SA change .034 -.21 0.322 -.65 -.50 0.634 -.79 
 SA HR change .200 -.13 0.322 -.40 1.07 0.634 1.69 
 Fatigue change .053 -.02 0.322 -.06 1.40 0.634 2.21 K 

State anxiety 
change .000 .94 0.322 2.92 -.15 0.634 -.24 S 
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