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Case Study 1:  An Evidence-Based Practice Review Report 

 

Theme:  School (Setting) based interventions for children with Special 

Educational Needs (SEN) 

 

How Effective is Computer-Based Working Memory Training (CWMT) at 

Reducing Behavioural Symptoms of Attention Deficit Hyperactivity 

Disorder (ADHD) in Children? 

 

1.0. Summary 

Computer-based working memory training (CWMT) has evolved since 

Klingberg et al.’s (2002) landmark feasibility study into its use.  CWMT aims 

to reduce the symptoms of Attention Deficit Hyperactivity Disorder (ADHD) by 

increasing children’s working memory (WM) capacity. 
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Theoretical models of ADHD indicate that CWMT should reduce child 

symptoms of ADHD by increasing WM capacity, resulting in increased 

information processing power and executive function (EF) (Klingberg, 2010; 

Sonuga-Barke et al., 2014).  These are skills which enhance success at 

school in terms of children being able to focus during lessons, sit relatively 

still without fidgeting, achieve academically and conform to expected 

behavioural norms (Gwernan-Jones et al., 2016).  However, these theoretical 

models have been very difficult to evidence empirically. 

Despite this lack of empirical evidence, the market for CWMT has grown 

significantly over a relatively short period of time. Several international 

CWMT companies have emerged targeting children with ADHD, with 

Cogmed (https://www.cogmed.com/) developed by Torkel Klingberg, “the 

most widely used software training program” (Simons et al., 2016, p114). 

This has led to researchers striving to obtain conclusive empirical evidence to 

support claims that CWMT increases WM capacity for children with ADHD.  A 

systematic literature review (SLR) was inconclusive and raised questions 

regarding the impact of inflated ratings due to ineffective blinding of 

participants (Sonuga-
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The aim of this review was to conclusively ascertain the impact of CWMT on 

the behavioural symptoms of children with ADHD, as it is these symptoms 

that are most disruptive to children’s school experience.  A focused approach 

was adopted to source a homogenous group of studies.  Consequently, this 
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percent of adults in the United Kingdom (UK), and is four times more 

prevalent in boys than girls (CAMHS Advisory Group, 2018).   

Children with acute symptoms of ADHD are often prescribed mild 

psychoactive drugs which are effective for most in the short term (Faraone & 

Buitelaar, 2010).  However, their long-term effects are unknown, there is an 

increased likelihood that these children will go on to abuse drugs and alcohol 

(Groenman et. al., 2013), and knowing the right time to stop medicating is 

problematic (van de Loo-Neus et al., 2011).  Furthermore, the life-time 

prognosis for children with ADHD is concerning, as they exhibit higher 

incidences of “psychiatric outcomes including markedly elevated rates of 

antisocial, addictive, mood and anxiety disorders” (Biederman et al., 2006, 

p167). Consequently, there have been attempts to find non-pharmaceutical 
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include inhibitory EF, timing and working memory networks (Sonuga-Barke et 

al., 2014), although it should be noted that EF deficits are not consistently 

represented across ADHD populations (Barkley & Murphy, 2010).   

Motivational networks affected include intrinsic motivation and reward-

punishment networks.  Energetic processes, such as effort and arousal have 

also been implicated (Sonuga-Barke et al., 2014).   

2.2. Working Memory 

2.2.1. Psychological Theory of Working Memory 

According to the Baddeley and Hitch model (1974; as cited in Lieberman, 

2012), WM has three components; the phonological loop (e.g. for processing 

audio for about two seconds of spoken material), the visuo-spatial sketchpad 

(e.g. for processing images) and the central executive, which controls what 

information is processed, and combined, with information retrieved from long-

term memory (LTM).  The central executive coordinates information flow from 

the two lower components (Baddeley et al., 1991). 

Thus, WM can be defined as “a store where we can combine information 

from the phonological loop, the visuo-spatial sketchpad and the long-term 

memory” (Lieberman, 2012, p332), under the control of the central executive.  

Put more simply, WM is the ability to hold and process information in the 

short term before integrating it with and committing it to LTM. 

2.2.2. Working Memory and ADHD 

The information stored in the WM is transient, and so it is sometimes referred 

to as short-term memory (STM).  Vocabulary development (Gathercole et al., 

1999) and early stage word learning (Jackson et al., 2016) were shown to be 
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strongly associated with phonological STM capacity.  This has implications 

for children with ADHD and may explain why they often experience reading 

and academic difficulties. 

Our visual-spatial memory of pictures is much more developed and effective 

than the phonological loop responsible for the memory of words.  This is 

known as the ‘picture superiority effect’ (Defeyter et al., 2009) and may 

explain why children with ADHD have difficulties with mathematics, planning, 

deferred gratification and other abstract activities which involve visualisation. 

Baddeley et al. (1991) provided evidence for the central executive controlling 

the phonological loop and the visuo-spatial sketchpad, with the central 

executive being required to coordinate activity between the two components 

of WM.  Consistent with a central executive or EF deficit is that children with 

ADHD are often impulsive, inattentive and restless. Thus, deficits in all three 

components of WM link individually and collectively to symptoms of ADHD. 

2.3. Computer-Based Working Memory Training (CWMT) Intervention 

2.3.1. Psychological Theory of the Intervention 

CWMT aims to take advantage of brain plasticity and increase WM capacity 

in children with ADHD using adaptive computer programs to either increase 

the efficiency of pre-cortical and parietal domains, or increase their neural 

volume.  The theory is akin to working out in a gym to increase muscle 

strength: neural networks are more likely to develop using adaptive programs 

which respond to user input and maintain neural network operation at full 

capacity, rendering the need for them to either become more efficient or 

increase their volume to meet the demand. 
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According to the Baddeley and Hitch model (1974; as cited in Lieberman, 

2012), with increased WM capacity, children with ADHD should have 

increased EF, phonological and visuospatial capabilities.  This should result 

in better social and emotion regulation and thus relationships with others, 

increased focus in the classroom and overall improvements in behaviour. 

2.3.2. The Basis for Change 

Cogmed is a CWMT program consisting of brain-training computer games 

designed to increase children’s WM capacity.  The embedded activities 

include inhibition, visuospatial and forward and backward recall tasks 

(Klingberg et al., 2005).  It is a five-week program involving five days training 

per week for approximately 40 minutes per day where the trainee completes 

90 trials which focus on various components of working memory (Roche & 

Johnson, 2014).  Children are supervised during training and so an adult, 

usually a parent, is also trained in software use.    Internet access is required 

as training scores are uploaded to a server where the trainee’s progress is 

monitored.  Ideally, monitoring should be conducted by a Cogmed certified 

coach who not only trains the adult and the child, but who communicates with 

the adult at least weekly to ensure compliance and engagement with the 

programme, and addresses any technical issues or queries that may arise 

(Roche & Johnson, 2014).   

The Cogmed programme is adaptive, and so the level of challenge adjusts in 

response to trainee input so that a significant level of challenge is 

maintained.  This is to sustain motivation and optimise WM development.   

There are also reward games built into the programme that can be earned to 
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motivate trainees to complete sessions.  Cogmed is considered suitable for 

children with ADHD because the adaptive nature, game element and 

embedded rewards are designed to engage children and maintain their 

focus, which is usually a challenge for children with ADHD, whilst increasing 

their WM capacity.   

A ‘non-adaptive’ version of the Cogmed software also exists which can be 

used in research as an intervention element placebo.  The non-adaptive 

version contains similar games, but the challenge is maintained at a low 

level, not increasing in response to the user’s improved competence. 

By changing brain physiology, the adaptive version of Cogmed aims to 

develop positive near- and far-transfer effects.  The former describes transfer 

of trained WM capabilities to similar untrained tasks, such as visuospatial 

tasks, and the latter describes transfer of trained WM capabilities to 

dissimilar, untrained tasks, such as the behavioural symptoms of ADHD.  

These would manifest as increased focus in lessons, for example, being able 

to sit still for longer periods of time, reduced restlessness and impulsivity, and 

improved emotion regulation resulting in moim (as)4 (k)4 (s)4 (,)2 ( s7) in l, 
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EBSCO), ProQuest, PubMed, PsychInfo and Web of Science Core Collection 

(WoS).   

Six articles were retained for inclusion in the review from 227 results.  The 

research journey was documented (Figure 1), and the inclusion and 

exclusion criteria summarised (Table 2).  Proquest proved the least 
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Figure 1  
 
PRISMA flowchart to summarise the screening process for articles reviewed 
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Table 2 
 
To show Inclusion and Exclusion criteria for review articles 
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Table 3  

The Six Articles Included in the Review After Full-Text Screening 

Study 
Code 

Reference 

1 Bigorra, A., Garolera, M., Guijarro, S., & Hervas, A. (2016).  
Long-term far-transfer effects of working memory training in 
children with ADHD:  A randomized controlled trial.  European 
Child and Adolescent Psychiatry, 25, 853-867.  
https://doi.org/10.1007/s00787-015-0804-3  
 

2 Chacko, A., Bedard, A. C., Marks, D. J., Feirsen, N., 
Uderman, J. Z., Chimiklis, A., Rajwan, E., Cornwell, M., 
Anderson, L., Zwilling, A., & Ramon, M. (2014).  A randomized 
clinical trial of Cogmed Working Memory Training in school-
age children with ADHD: A replication in a diverse sample 
using a control condition.  Journal of Child Psychology and 
Psychiatry, 55(3), 247-255. https://doi.org/10.1111/jcpp.12146  
 

3 Green, C. T., Long, D. L., Green, D., Losif, A-M, Dixon, J. F., 
Miller, M. R., Fassbender, C. & Schweitzer, J. B. (2012).  Will 
working memory training generalize to improve off-task 
behaviour in children with Attention-Deficit/Hyperactivity 
Disorder?  Neurotherapeutics, 9, 639-648.  
https://doi.org/10.1007/s13311-012-0124-y  
 

4 Hovic, K. T., Saunes, B-K., Aarlien, A. K. & Egeland, J. 
(2013).  RCT of working memory training in ADHD: Long-term 
near-transfer effects.  PLOS One, 8(12), 1-9. 
https://doi.org/10.1007/s13311-012-0124-y  
  

5 Klingberg, T., Fernell, E., Olesen, P. J., Johnson, M, 
Gustafsson, P., Dahlstrom, K., Gillberg, C. G., Forssberg
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The medication status of participants was also heterogenous with three 

studies excluding medicated children (Bigorra et al., 2016; Klingberg et al., 

2005; van Dongen-Boomsma et al., 2014), two studies including medicated 

children (Green et al., 2012; Hovik et al., 2013), and one study not stating the 

medication status of the children (Chako et al., 2014).  Klingberg et al. (2005) 

purposely did not recruit medicated children because they predicted that the 

children’s ADHD symptoms would be more acute than those of unmedicated 

children, and their progress less evident as a result of intervention. 

3.2.3. The Cogmed Intervention 

All studies used the Cogmed CWMT program, with one study using the junior 

version (van Dongen-Boomsma et al., 2014) and one employing Intent to 

Treat (ITT) instead of non-adaptive Cogmed (Hovik et al., 2013).   
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3.3. Weight of Evidence (WoE) 



Doctorate in Educational and Child Psychology Verena West 





Doctorate in Educational and Child Psychology Verena West 

22 
 

medication for ADHD (n=8) than the comparison group (n=2)” (Green et al., 

2012, p643), rendering the groups unbalanced. 

Only one study (Bigorra et al., 2016) included a power calculation, and three 

studies offered insufficient or no rationale for the sample size used (Green et 

al., 2012; Hovik et al., 2013; Klingberg et al., 2005).  Furthermore, Chacko et 

al. (2014, p251) input missing data “with the assumption that the missing 

data are at least missing at random”, which may have altered the outcomes, 

considering the impact of attrition of nine out of 85 children.  This comprised 

11 percent of the sample, and suggested that the study was under-powered. 

3.3.2.2. Participant Recruitment 
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parents and children in the treatment (adaptive) group was proposed to 

inflate parent ratings on questionnaires (Chacko et al., 2014). 

Consequently, Chacko et al. (2014) focused on ensuring that the conditions 

of the non-adaptive group, such as equal time spent on training tasks, 

mirrored those of the adaptive group, and participants were provided with 

extra coaching support and intervention to modify training tasks according to 

their needs.  However, in terms of Methodological Relevance (WoE B; 

Appendix E, Table E), Chacko et al. (2014) and Green et al. (2012) were 

both judged Promising, whilst Klingberg et al. (2005) was judged Weak, 

indicating that the anticipated improvements in Chacko et al.’s (2014) 

methodology did not manifest in terms of their relevance to the review 

question. 

3.3.3. Study Relevance to the Review Question (WoE C) 

The effectiveness of the studies to ascertain if CWMT improves behavioural 

outcomes for children with ADHD was varied (Appendix F, Table G).  Bigorra 

et al. (2016) was the only Strong study in this area, and notably, the only 

study demonstrating an overall significant impact of CWMT on behavioural 

ADHD outcomes (Table 5). Two studies were judged Promising (Chacko et 

al., 2014; van Dongen-Boomsma et al., 2014) and two were judged as Weak; 

Green et al. (2012) and Klingberg et al. (2005).  Hovic et al. (2013) measured 

WM but not far transfer effects such as behavioural outcomes, and so was 

judged as providing No/Limited evidence of study relevance to the review 

question. 
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3.3.3.3. Confirmation of ADHD Status 

Overall, confirmation of ADHD status was Promising, with some variation 

between studies (Table 4). The Strong studies recruited participants from 

establishments where they were already diagnosed with ADHD (Bigorra et 

al., 2016; Hovic et al., 2013), so more was known about the children’s 

condition.  In the only Weak study, participants were recruited from the 

community and non-clinical “consensus diagnosis based on parent and 

teacher ratings” used to assign ADHD status (Chacko et al., 2014, p249).   

3.3.4. Overall Review Judgment (WoE D) 

The review was judged Promising overall (Appendix G), however, no areas 

were judged Strong.  Methodological Quality (WoE A) was Promising, 

highlighting that reviewing RCTs does not guarantee encountering high 

quality studies, although the structure embedded in RCTs and the Cogmed 
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(BRIEF; Gioia et al., 1996), with the caveat that only the significant results 

were reported and so an overall effect size could not be calculated. The two 

Weak studies according to WoE D generated mixed results with large (off-

task behaviour) and small (fidgets) effect sizes rendering the overall result 

inconclusive (Green et al., 2012), and medium (hyperactivity/impulsivity) and 

small (inattention) effect sizes which were considered with caution due to the 

poor methodology employed (Klingberg et al., 2005).  Moreover, the effect 

sizes calculated from the raw data published by Klingberg et al. (2005), using 

the Campbell Calculator (Wilson, 2022), were lower than those published in 

the article, which cited “corrected values” without a clear explanation of their 

rationale for correction (Klingberg et al., 2005, p181). Furthermore, it was 

noted that Klingberg et al. (2005), used one-tailed tests during statistical 

analyses, which reduced the statistical power required for significant 

outcomes, and justified this by stating that the study was based on previous 

research findings (Klingberg et al., 2002).  Thus, the two Weak studies, plus 

a third study which did not measure behavioural outcomes (Hovic et al., 

2013), contributed little to the overall review conclusions. 

The remaining two studies were both judged Promising (WoE D) and both 

reported little or no effect of CWMT on behavioural symptoms of ADHD 

(Chacko et al., 2014; van Dongen-Boomsma et al., 2014).  Interestingly, the 

latter used the BRIEF questionnaire (Gioia et al., 1996), as did Bigorra et al. 

(2016), but reported an effect size for the whole questionnaire rather than just 

significant elements.  This may explain why one result supported CWMT 

(Bigorra et al., 2016) and the other did not (van Dongen-Boomsma et al., 

2014) despite the same questionnaire being used.  Alternatively, the contrast 
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may be due to the participants’ age (5-7 years old verses 7-12 years old), sex 

(more boys than girls verses more girls than boys), or the computer program 

used (Cogmed Junior verses RoboMemo Cogmed), and highlighted 

chal2p (s)4 (es)4 ( R)6 (oboM)7 (em)hTd
6 (am)]Tn2eBd
[(c)4 
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Table 5  

Summary of the review findings 

Study Sample 
Size 

Primary Outcome 
Measure(s) 

Post-Intervention and 
Follow-Up Effect 

Sizes 

Effect Size 
Descriptor 

Does CWMT Improve 
behavioural ADHD 

Symptom’s in 
Children? 

WoE D 

1. Bigorra 
et al. 
(2016) 

66 
(Active 
n=36) 

(Control 
n=30) 

 

2BRIEF-Parent  
 
T2 = 6-month follow up 
 
 
 
 
 
 
2BRIEF-Teacher 
 
T2 = 6-month follow up 

Working Memory 
Subscale 
T2-T1 d= -0.86 
T2-T0 d= -0.61 
Plan/Organise 
T2-T1 d= -0.71 
Metacognition Index 
T2-T1 d= -0.78 
 
Initiate Subscale 
T1-T0 d= -0.55 
T2-T0 d= -0.57 
Working Memory 
T1-T0 d= -0.36 
T2-T0 d= -0.84 
Metacognitive Index 
T1-T0 d= -0.37 
T2-T0 d= -0.81 
Monitor Subscale 
T2-T1 d= -0.72 
T2-T0 d= -0.79 

 
 

Large 
Medium 

 
Medium 

 
Medium 

 
 

Medium 
Medium 

 
Small 
Large 

 
Small 
Large 

 
Medium 
Medium 

 
Small to Large Effect 
though most effects 

were Medium 

 
2.62 

Strong 
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Study Sample 
Size 

Primary Outcome 
Measure(s) 

Post-Intervention and 
Follow-Up Effect 

Sizes 

Effect Size 
Descriptor 

Does CWMT Improve 
behavioural ADHD 

Symptom’s in 
Children? 

WoE D 

Shift Subscale 
T2-T1 d= -0.39 

 
Small 

 
2. Chacko 
et al. 
(2014) 

85 
(Active 
n=44) 

(Control 
n=41) 

 

Parent Parent   

  (2014) 
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Study Sample 
Size 
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4.0. Conclusion and Recommendations 

The findings of the strongest study in the sample indicated that CWMT 

significantly improves elements of EF (Bigorra et al., 2016).  However, there 

were little or no far-effects on wider behavioural symptoms of ADHD in 

children.  This may be because EF is only one of several endophenotypes of 

ADHD (Sonuga-Barke et al., 2014), EF deficits are not consistently 

represented across ADHD populations (Barkley & Murphy, 2010), and 

because ADHD is a heterogenous condition with many manifestations 

(Wahlstedt et al., 2009).  Therefore, a multi-faceted, multi-modal approach 

may be more effective at reducing the behavioural symptoms of ADHD in 

children (Murray et al., 2008). 

Including CMWT in a multi-modal approach raises the ethical issue of cost-

verses-benefit (Guyatt et al., 2000), which would not work in CWMT’s favour, 

as the costs are high.  Furthermore, one of the selling points of CWMT is its 

usability in the home, reducing the need for on-site professional input.  

Chacko et al. (2014
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suggestions for consideration are motivational or energetic endophenotypes 

(Sonuga-Barke, 2014).  These interventions may prove more successful, 

especially if they are used synergistically to reduce the behavioural 

symptoms of children with ADHD. 
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6.0. Appendices 

Appendix A:  Studies Excluded at Full Text Screening with 

Rationale 

Table A  

To Show Studies Excluded at the Full Text Screening Stage of the Literature 

Search 

 
Referenced 
Article 

Exclusion Criteria  
 

Rationale 

 
Bikic et al. (2017) 

 
Feasibility study – 
not a fully-fledged 
RCT. Only include 
RCTs.   

 
Feasibility studies are 
underpowered and explore if a 
full RCT is justified (Abbott, 
2014). 

 
Klingberg et al. 
(2002).   

 
Not using 
commercial 
software. 

 
Difficult to establish the 
reliability of the software.  
Published software can be 
reviewed and the study 
replicated. 
 

Prins et al. (2011).   
 

Not using 
commercial 
software. 

Difficult to establish the 
reliability of the software.  
Published software can be 
reviewed and the study 
replicated. 
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Bikic, A., Christensen, T, O., Leckman, J. F., Bilenberg, N., & Dalsgaard, S. 

(2017).  A double-blind randomized pilot trial comparing 

computerized cognitive exercises to Tetris in adolescents with 

attention-deficit/hyperactivity disorder.  Nordic Journal of 

Psychiatry, 71(6), 455-464. 

https://doi.org/10.1080/08039488.2017.1328070  

Prins, P. J. M., Dovis, S., Ponsioen, A. P., ten Brink, E., & van der Oord, S. 

(2011).  Does computerised working memory training with game 

elements enhance motivation and training efficacy in children with 

ADHD?  Cyberpsychology, Behaviour and Social Networking, 

14(3), 115-122.  https://doi.org/10.1089/cyber.2009.0206  

Woltering, S., Gu, C., Liu, Z-
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Appendix B:  WoE A Adaptations to the Kratochwill (2003) 

Coding Protocol 

Weight of Evidence (WoE) ratings were based on the Harden & Gough 

(2012) framework which provides systematic and objective ways to evaluate 

studies.  WoE A assesses the Methodological Quality of a study.  This was 

achieved using an adapted version of the Procedural Manual of the Task 

Force on Evidence-Based Interventions in School Psychology, American 

Psychology Association (Kratochwill, 2003).  The Kratochwill (2003) protocol 

was chosen to assess WoE A because it was a robust protocol suited to the 

design of RCTs and all of the studies reviewed were RCTs. 

Table B 
 
To Show how the Kratochwill (2003) Coding Protocol was Adapted for the 
Review 
 
Section of Protocol Excluded Rationale for Exclusion 
 
Domain 

 
This was reduced to ‘School- and 
community-based intervention programmes 
for social and behavioural problems’ and the 
other options deleted. This was because the 
intervention was for social and behavioural 
problems and the inclusion criteria stated that 
interventions should be practical enough for 
use at school and home.  Thus, this box 
would be ticked for every study reviewed.  

Part I  
 
General Study Characteristics  
 
A1 to A5 

 
 
 
The study characteristics were described in 
the Mapping the Field table (Table 5), so this 
was considered duplication. 

 
C3 Effect Size 
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Section of Protocol Excluded Rationale for Exclusion 



Doctorate in Educational and Child Psychology Verena West 

47 
 

Section of Protocol Excluded Rationale for Exclusion 
 
H1.4, H2, H3, H4 Follow-up 

 
Excluded as not considered to add to the 
findings. Information in H1.1 to H1.3 was 
considered sufficient to discriminate between 
studies. 

 
I Identifiable intervention 
components 

 
Excluded - not considered relevant as the 
intervention was a very specific computer-
based working memory training programme 
and all studies used the same programme. 

 
J1 Intervention Fidelity  

 
Not considered it would add to differentiating 
between studies as J2 – manualisation – 
gave sufficient information. 

 
J4.1 to J4.4 Implementation 
Context 

 
These aspects were not considered relevant 
to the review and would be difficult to assess. 

 
J4.7 Implementation Context 
Dosage response 

 
Not considered relevant as dosage was not 
part of the study. 

 
J4.9 Intervention style 

 
Not considered to add to the review as the 
same computer programme was used for the 
intervention in all of the studies reviewed. 

 
J4.10 Cost analysis data 

 
Considered beyond the remit of this study. 
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Appendix C:  WoE A Ratings for Methodological Quality 

 

Weight of Evidence A Ratings 

The WoE A judgements for each study reviewed were summarised in Table C.  

The scores represented the following judgements: 

• 3 = Strong Evidence 

• 2 = Promising Evidence 

• 1 = Weak Evidence 

• 0 = No/Limited Evidence. 

 

The scores for each indicator represented the average score of the sub-

sections of each indicator, hence the decimalised scores.  

The following key was used to describe the average scores calculated: 

 

Key: 

Range used to assign descriptors to mean scores: 
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Appendix D:  WoE A Scoring Criteria 
 
The scores in Table C were assigned according to criteria for each indicator.  
The criteria are described in Table D. 
 
Table D  

Summarising the criteria used to assign scores to assess the studies for WoE 

A. 

  Criteria used to assign scores of … 
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Appendix E:  WoE B Ratings for Methodological Relevance 

WoE B focused on: 

1. Data Analysis: Is the sample size adequately powered to justify 

statistical analyses? 

2. External Validity Indicators: Were the strategies employed appropriate 

to recruit participants with ADHD? 

3. Implementation Fidelity:  Was adequate support provided for 

implementers to deliver the intervention effectively? 

 

Key: 

Range used to assign descriptors to mean scores: 

0.00 – 1.09 = No/Limited Evidence 

1.10 – 1.69 = Weak 

1.70 – 2.29 = Promising 

2.30 – 3.0
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Table E 

To show a summary of WoE B scores for Methodological Relevance 

Study Criterion 1: 
Statistical 

Power 

Criterion 2: 
Recruitment 

Strategy 

Criterion 3: 
Support for 

Implementers 

Overall WoE 
B 

Descriptor 

1. Bigorra et al. (2016) 
 

3 3 1 2.33 Strong 

2. Chacko et al. (2014) 
 

1 1 2 1.33 Weak 

3. Green et al. (2012) 
 

0 2 2 1.33 Weak 

4. Hovic et al. (2013) 0 3 3 2.00 Promising 
 

5. Klingberg et al. (2005) 0 2 1 1.00 No/Limited 
Evidence  

 
6. Van Dongen-Boomsma et 
al. (2014) 

2 2 1 1.67 Weak 

      
Mean 1.00 2.16 1.67 1.61 

 
 

Descriptor No/Limited 
Evidence 

Promising Weak Weak  

 
*NB:  A score of zero indicates that one or none of the criteria is met or there is insufficient evidence provided. 
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Table F 

To show WoE B criteria for Methodological Relevance 

 Criteria *Ratings Rationale 

1 Is the sample 
size 
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Appendix F:  WoE C Ratings for Study Relevance to the 

Review Question 

 

WoE C focused on: 

1. Follow-Up: Does the study conclude whether or not CWMT improves 
behavioural symptoms of children with ADHD? 

2. Measurement:  Did the primary outcome measures effectively 
measure children’s behavioural ADHD symptoms? 

3. External Validity Indicators:  Was children’s ADHD status confirmed 
effectively? 

 

Key: 

Range used to assign descriptors to mean scores: 

0.00 – 1.09 = No/Limited Evidence 

1.10 – 1.69 = Weak 

1.70 – 2.29 = Promising 

2.30 – 3.00 = Strong 
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Table G 
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Table H 

To show WoE C criteria for Study Relevance to the Review Question 

 Criteria *Ratings Rationale 

1 Does the 
study 
conclude 
whether or 
not CWMT 
improves the 
behavioural 
symptoms of 
children with 
ADHD? 

 

3. Most primary outcomes, 
including follow-up 
outcomes, align, confirming 
whether or not CWMT 
improves the behavioural 
symptoms of ADHD in 
children.  

2. Most outcome measures 
align, confirming whether or 
not CWMT improves the 
behavioural symptoms of 
ADHD in children, but there 
is no follow-up data. 

1. Outcome measures are 
inconsistent such that 
whether or not CWMT 
improves the behavioural 
symptoms of ADHD in 
children with ADHD is 
inconclusive.  

The main challenge for 
children with ADHD is 
conforming to the 
behavioural expectations 
of others.  Therefore, it is 
important that CWMT 
improves children’s 
behaviour, and that this is 
a key outcome for 
consideration when 
assessing the impact of 
CWMT on the behavioural 
symptoms of children with 
ADHD. 

2 Did the 
primary 
outcome 
measures 
effectively 
measure 
children’s 
behavioural 
ADHD 
symptoms? 

3.  At least two primary 
outcome measures 
measure a behavioural 
symptom of ADHD in 
children, with reliability 
data. 

2. At least two primary 
outcome measures 
measure a behavioural 
symptom of ADHD in 
children. 

1. At least one primary 
outcome measure 
measures a behavioural 
symptom of ADHD in 
children. 

In order to assess if 
CWMT improves the 
behaviour of children with 
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 Criteria *Ratings Rationale 

3 Was 
children’s 
ADHD status 
confirmed 
effectively? 

3. ADHD status confirmed 
by clinical assessment prior 
to screening. 

2. ADHD status confirmed 
by clinical assessment 
during screening. 

1. Non-clinical screening for 
ADHD status. 

The ADHD status of child 
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Appendix H:  WoE A Coding Protocols 

[Adapted from the Procedural Manual of the Task Force on Evidence-Based 
Interventions in School Psychology, American Psychology Association, 
Kratochwill, T.R. (2003)] 
 

 Coding Protocol:  Group-Based Design 
 
Domain:  School- and community-based interventions for social and 
behavioural problems. 
 
Name of Coder: TEP Date: 17/06/2022 
Full Study Reference in APA format:  Bigorra, A., Garolera, M., Guijarro, 
S., & Hervas, A. (2016).  Long-term far-transfer effects of working memory 
training in children with ADHD:  A randomised controlled trial.  European 
Child and Adolescent Psychiatry, 25, 853-867. 
Intervention Name (from description of study): Working memory 
computer training 
Study ID Number (Unique identifier): 01 

 
Type of Publication:  Journal article 

 
Part I 

 
A. General Design Characteristics 

 
A1. Random assignment designs (if random assignment design, select one 
of the following) 
 

 Completely randomized design. 
 Randomized block design (between participants, e.g., matched 

classrooms). 
 Randomized block design (within participants). 
 Randomized hierarchical design (nested treatments).
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 1 – Weak Evidence     0 - No Evidence. 
 
 
B. Data Analysis 
 
B1. Appropriate unit of analysis?    Yes    No 
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 2 Vague or no links established between research methods and sampling, 
but sampling is appropriate to the research methods. 

 1 Links established between research method and sampling, but sampling 
is inappropriate to the research methods. 

 0 No links are established and sampling is inappropriate to research 
methods. 
 
A2.  Operationalisation.  Specifying the link between key abstract constructs 
(variables) 
 

 3 Clear links established between constructs and methods, and all key 
constructs are clearly operationalised. 

 2 Some, but not all, key constructs are clearly operationalised. 
 1 Vague reference to link between constructs and methods. 
 0 No evidence that key constructs are operationalised. 

 
A3.  Integration of data from multiple sources, methods and investigators. 
 

 3 Used multiple sources, methods, and investigations. 
 2 Used two of the following:  multiple sources, multiple methods, multiple 

investigators. 
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B4.  Extent of engagement.  The researchers conduct data collection in a 
manner that guarantees sufficient scope and depth through prolonged 
engagement (data collection over a sufficient time period to ensure accuracy 
of representation) and persistent observation (progressively focused to 
ensure thorough understanding of consistency and variation), respectively. 
 

 3 Provided evidence for high level of engagement to ensure deep and 
accurate representation. 

 2 Provided evidence for some level of engagement to ensure deep and 
accurate representation. 

 





Doctorate in Educational and Child Psychology Verena West 

67 
 

 3 – Strong Evidence     2 – Promising Evidence 
 1 – Weak Evidence     0 - No Evidence. 

 
D. External Validity Indicators 
 
D1. Sampling procedures 

 
D1.1 Sampling procedures described in detail 
 

 Yes    No (incomplete or no evidence) 
 
D1.2. Rationale for sample selection specified 

 
 Yes   No (incomplete or no evidence) 

 
D1.3. Rationale for sample size specified 

 
 Yes   No (incomplete or no evidence) 

 
D1.4. Evidence that sample represents target population 

 
 Yes   No (incomplete or no evidence) 
 
D1.5. Recruitment procedures congruent with target cultural group.  
Researcher used culturally appropriate ways/methods to contact, recruit, 
inform and maintain participation. 

 
 Yes   No (inadequate description or no evidence) 

 
D1.6. Inclusion/exclusion criteria specified  Yes    No 
 
D1.7. Specified criteria related to concern    Yes    No 
 

 
D1. Overall rating on Sampling Procedures 

 
 3 – Strong Evidence     2 – Promising Evidence 
 1 – Weak Evidence
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 3 Complete and detailed description of the context within which the 
intervention occurs. 

 2 Detailed description of some but not all contextual components. 
 1 Provides overview of contextual components but lack details. 
 0 No description of context. 

  
D2 and D3 Rating for Participant Characteristics and Transferability of 
the Intervention 

 
 3 – Strong Evidence     2 – Promising Evidence 
 1 – Weak Evidence     0 - No Evidence. 

 
 
E. Follow-up Assessment 
 
E1. Timing of follow-up assessment   

 
 Yes    No     Unclear 

 
Specify _1-2 weeks post-training and 6 months post-training 

 
E2. Number of participants included in the follow up assessment  
 

 Yes   No    Unclear 
 

Specify __55/66. 
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F1.3   Written material involving an overview of broad principles and 
a description of the intervention phases. 
 
F1.4  Formal or informal training session involving an overview of 
broad principles and a description of the intervention phases. 
 

F2 Adaptation procedures are specified   Yes  No  Unknown 
 
F1. and F2. Rating for Manualisation and Adaptation 

 
 3 – Strong Evidence     2 – Promising Evidence 
 1 – Weak Evidence     0 - No Evidence. 

 
F3 Conditions of intervention 
 

F3.1. Length of intervention 
 
 Unknown/Insufficient information provided 
 
 Information provided (if information provided, specify the following:) 
 

 Weeks _5 
 Months ________ 
 Years _________ 
 Other __________ 

 
F3.2. Intensity/dosage of intervention 

 
 Frequency of intervention session _5 sessions per week (25 total) 
 Length of intervention session _35-45mins/ 90 trials 
 Unknown/insufficient information provided _________ 

 
F3.1 and F3.2. Rating length of intervention and intensity 
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Summary of Evidence 


