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Case Study 1: An Evidence-Based Practice Review Report

Are Self-Monitoring Interventions Effective for Developing Students

with ADHD’s Learning Behaviours in Mainstream Educational Settings?

Summary

The aim of this review is to evaluate the effectiveness of self-monitoring (SM)

interventions on the learning behaviour of students with Attention Deficit

Hyperactivity Disorder (ADHD). Students diagnosed with ADHD can have

difficulties with aspects of learning such as staying on-task, not talking out of

turn, and organisation (Pfiffner & DuPaul, 2015). SM interventions provide

students with a platform for becoming self-aware and have been effective for

supporting students with a range of special educational needs (SEN) in

developing their skills for learning (Lin & Wood, 2013).

A search of the literature was conducted and five single-case design studies

met the inclusion criteria. The quality of the studies was assessed using

Gough’s Weight of Evidence (WoE; 2007) framework and the effects were

calculated using ‘the comparison of non-overlap method’ and visual

analyses. The results indicate that SM interventions are highly effective and

the type of intervention used should be considered based on the individual

needs of the students and educational settings. Limitations and

recommendations are presented in the final section of the review.
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Introduction

What is ADHD?

Students are diagnosed with ADHD based on significant difficulties in

attention and/or hyperactivity-impulsivity that impacts on their daily

functioning (Epstein & Loren, 2013). The Diagnostic and Statistical Manual of

Mental Disorders (American Psychiatric Association, 2013) presents three

different presentations of ADHD: predominantly Inattentive, predominantly

Hyperactive-Impulsive, and combined. These are diagnosed based on the

observable symptoms and the diagnosis can change with age due to

reductions in hyperactivity levels (Epstein & Loren, 2013).

The specific cause of ADHD is unknown, but it appears to be influenced by

genetic, neurological and environmental factors (Brock, Jimerson, & Hansen,

2009). There is evidence that children with ADHD may have executive

functioning (EF) difficulties which affects their attention, inhibitory control,

working memory and planning skills (Biederman et al., 2004).

What is Self-Monitoring?

SM is a form of self-management which entails recording and/or assessing

one’s own behaviour (Lin & Wood, 2013). The general stages of

implementing a SM intervention are illustrated in Table 1. The behaviour

change principles underpinning SM interventions stems from behavioural and

cognitive-behavioural psychology (Mahoney, 1970). One of the ‘active

ingredients’ is based on the theory of the ‘reactivity effect’ (Kazdin, 1974) that

the act of being self-aware can result in behaviour change.

Table 1
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Stages of Self-Monitoring (adapted from Reid, 1999)

Stages Procedure

Select Target
Behaviour

The behaviour should be:
o Relevant to student’s needs
o Appropriate to the environment and activity
o Observable by the student
o Operationally defined

Measure Baseline Measure and record baseline data e.g. using
observational methods and/or checklists

Establish Student
Buy-in

Meet with the student to discuss their strengths and
difficulties
Explore the student’s own targets and the
advantages of achieving them
Explain and normalise the self-monitoring
intervention
Offer the student the choice to opt-in

Training Explain the intervention
Model the stages physically and verbally
Model stages physically and student says the steps
aloud
Student models physically and verbally

Practice Student begins to self-monitor in the setting
Adult monitors and prompts if necessary during first
few days

Types of Self-Monitoring Interventions

SM interventions can differ in their materials, methods and focus. The

methods can vary from recording across time or at a particular time point e.g.

monitoring on-task behaviour during a lesson versus monitoring the amount

of independent work completed at the end of the lesson. The former would

entail prompting the student to self-monitor, the mode and frequency of which

can also vary. As such, the materials used depends on the type of prompt

(audible, tactile, or visual) and the recording tool (e.g. paper checklist,

electronic device, laminated token board). The focus of the intervention

should be individualised to the student’s needs, in addition to the need for
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target behaviours that are observable by the student and appropriate for the

context (Reid, 1999).

Rationale

There is an abundance of research highlighting the relationship between

ADHD and poor academic outcomes (Harpin, 2005). Students with ADHD

struggle with staying on-task (Junod, DuPaul, Jitendra, Volpe, & Cleary,

2006), organising their materials and academic work (Robin, 1998), and

controlling impulses to talk ‘out-of-turn’ (Harris, Reid, & Graham, 2004). As a

result, students with ADHD often require support from teaching staff to

manage their behaviour, which can affect the learning of classmates in

addition to the student’s academic self-esteem (Rafferty, 2010). SM

interventions aim to increase prosocial classroom behaviours in a way that

fosters student autonomy and responsibility. The involvement of students in

target setting and intervention is strongly encouraged in the Special

Educational Needs and Disability Code of Practice (SEND CoP; DfE, 2015)

and as such highlights a key role for the Educational Psychologist (EP) to

find out about interventions of this kind. Furthermore, SM could be suggested

by EPs during action planning meetings with schools as an intervention for

supporting students with ADHD experiencing the aforementioned barriers to

their learning. There would be a role for the EP to initially upskill the teaching

staff on the key elements of SM (e.g. brief explanation and modelling) and

the school could then apply it independently with light monitoring support

from the EP in the beginning. This is a prime example of how an EP could

‘share psychology’ with schools to support students’ learning and behaviour.
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Several studies have reported positive effects of SM interventions on

academic outcomes such as reading performance (Joseph & Leigh, 2011),

inappropriate classroom behaviour (Sheffield & Waller, 2010) and on-task

behaviour (Levendoski & Cartledge, 2000). These studies have mainly

focused on participants with a range of SEN and/or have taken place in a

specialist setting. Therefore, the aim of this review is to investigate the

effectiveness of SM intervention for students with a diagnosis of ADHD only

(i.e. no comorbid diagnoses) in a mainstream educational setting.

Review Question

Are SM interventions effective for developing students with ADHD’s learning

behaviours in mainstream educational settings?

Critical Review of the Evidence

Literature Search

A systematic search of the literature was carried out between the 10th of

December 2017 and the 6th of January 2018 using the following databases:

PsychInfo; ERIC (Education Resources Information Centre); and BEI (British

Education Index). These databases were specifically selected due to their

combined relevance to both psychology and education in the United Kingdom

(UK) and abroad. Based on the reviewer’s experience of the intervention,

background reading on the topic and broad searches of the literature, the

following search terms were developed and combined using Boolean

Operators (Table 2):

Table 2

List of Search Terms and Boolean Operators
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Participant Intervention A Intervention
B

“ADHD”
A
N
D

“self-
monitor*” A

N
D

intervention

OR OR OR
“Attention Deficit Hyperactiv*

disorder”
“self-manag*” School

based
intervention

OR OR
“attention-deficit hyperactiv*

disorder”
“self-regulat*”

OR OR
“attention deficit disorder with

hyperactiv*”
“self-assess*”

OR OR
“attention-deficit disorder with

hyperactiv*”
“self-evaluat*”

OR OR
“attention-deficit/hyperactiv*

disorder”
“self-instruct*”

OR
“self-record*”

These terms were searched as both text-word and subject searches in all

databases (see Figure 1) which resulted in the identification of 242 articles.

The titles were screened using the exclusion criteria described in Table 3 and

173 studies were excluded. The same criteria were applied to the 69

remaining abstracts which removed a further 47 articles. After attempting to

source the full-text of the final 22 articles, three were excluded as they were

unavailable in English and one study was not accessible through the UCL

Library1. After full-text screening, there were five studies available for review

1 Note: The library was contacted and was unsuccessful at locating the article in time for this review
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(see Appendix A for exclusion reasons). The full references of the five

studies for review are available in Table 4.

Figure 1. Flow diagram of systematic literature search
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Table 3

Study Type Inclusion criteria Exclusion criteria Rationale

1 Type of study Experimental
Repeated measures

Qualitative studies
Reviews
Informative articles

Needs to be quantitative data to
be able to measure and compare
effects

2 Type of participants Students with a diagnosis
of ADHD

Comorbid diagnoses To be able to look specifically at
the effects on ADHD

3 Type of settings Any mainstream
educational setting

Home setting
Specialist settings

To find out what works in
mainstream educational settings

4 Type of intervention Self-monitoring is the
main intervention

Self-monitoring is not the
main intervention

To examine the effects of a self-
monitoring intervention

5 Types of outcomes Behaviours related to
learning

Behaviours unrelated to
learning

The effects of the intervention in
supporting students with aspects
of their learning in education

6 Language Studies published in
English

Studies published in any
language other than English

No access to translation services

7 Time period Since 2000 Before 2000 Recent evidence will be most
relevant and the ADHD
diagnoses will be in line with
DSM-IV



Doctorate in Educational and Child Psychology Lisa Carmody

9

Inclusion and Exclusion Criteria

8 Type of publication Peer-reviewed Non peer-reviewed
publications

To compare studies of a high
quality
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Table 4

List of Included Studies

Reference

Davies, S., & Witte, R. (2000). Self-management and peer-monitoring
within a group contingency to decrease uncontrolled verbalizations of
children with Attention-Deficit/Hyperactivity Disorder. Psychology in the
Schools, 37(2), 135–147.

Graham-Day, K. J., Gardner III., R., & Hsin, Y.-W. (2010). Increasing On-
Task Behaviors of High School Students with Attention Deficit
Hyperactivity Disorder: Is It Enough? Education and Treatment of
Children, 33(3), 205–221.

Gureasko-Moore, S., DuPaul, G. J., & White, G. P. (2006). The Effects of
Self-Management in General Education Classrooms on the
Organizational Skills of Adolescents With ADHD. Behavior
Modification, 30(2), 159–183.

Gureasko-Moore, S., DuPaul, G., & White, G. P. (2007). Self-Management
of Classroom Preparedness and Homework: Effects on School
Functioning of Adolescent with Attention Deficit Hyperactivity Disorder.
School Psychology Review, 36(4), 647–664.

Morrison, C., McDougall, D., Black, R. S., & King-Sears, M. E. (2014).
Impact of Tactile-Cued Self-Monitoring on Independent Biology Work
for Secondary Students with Attention Deficit Hyperactivity Disorder.
Journal of College Teaching & Learning, 11(4), 181–196.

Weight of Evidence

To evaluate the studies, Gough’s (2007) Weight of Evidence (WoE)

framework was used. This entails the calculation of three WoE’s for each

study: WoE A appraises the methodology; WoE B assesses the relevance of

the design to the review question; and WoE C evaluates the overall

relevance of the study to the review questions. In order to compare studies,

an overall WoE D is calculated by averaging the scores for WoE A-C.

WoE A was calculated using a protocol based on Horner et al.'s (2005)

criteria for single-case studies. Kratochwill et al.’s (2003) guidance was
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referred to for more in-depth descriptions of the criteria e.g. considerations

when evaluating the baseline data (see Appendix E for an example). The

criteria for WoE B and C were developed based on the review question and

are therefore specific to this review. A breakdown of the criteria and

examples can be found in Appendices B-E. The WoE scores are available in

Table 5.

Table 5.

Weight of Evidence (WoE) Ratings

Authors WOE A
Quality of

methodolog
y

WOE B
Relevance of
methodology

WOE C
Relevance to

the review
question

WOE D
Overall Weight

of Evidence

Davies &
Witte
(2000)

High
2.9

Medium
2

High
2.4

High
2.4

Graham-
Day et al.
(2010)

High
2.7

Low
1

Medium
1.6

Medium
1.8

Gureasko-
Moore et
al. (2006)

High
2.9

Medium
2

Medium
2

Medium
2.3

Gureasko-
Moore et
al. (2007)

High
2.9

Medium
2

High
2.4

High
2.4

Morrison
(2014)

High
2.9

Low
1

High
2.8

Medium
2.2

Note. WoE ratings were given the descriptions of High if 2.4 - 3.0; Medium if
1.6- 2.3, and Low if < 1.5.

Participants

There were 14 participants (10 male, 4 female) across the studies, with six

participants from one study (Gureasko-Moore, DuPaul, & White, 2007). The

students’ ages ranged from eight to 16 years old, and they all resided in the
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United States of America (USA). As such, questions arise about the

generalisability of the results from this review to the UK education system. All

participants were diagnosed with ADHD and had no comorbid diagnoses;

seven participants were receiving medication for ADHD symptoms. Although

all of the studies included sufficient descriptions of the participants in relation

to Horner et al.’s (2005) criteria, some included additional information which

was relevant to this review. For example, Gureasko-Moore and colleagues

(2006; 2007) assessed their participants for ADHD to ensure they met the

criteria for diagnosis, which is important when comparing between studies of

a particular group in a review. Similarly, Davies and Witte (2000) included

details of the students’ background which is useful for understanding the type

of person the intervention is effective for.

The studies did not specifically state how the participants were recruited, but

it can be inferred that they adopted convenience sampling methods. For

example, the students were required to have a diagnosis of ADHD and were

selected by a member of teaching staff as having difficulties in a particular

area.

Setting

The settings in each study were described with sufficient detail to facilitate

replication. Some studies included additional details such as the specific

layout of desks (e.g. Davies & Witte, 2000). Although helpful for developing a

reader’s understanding, these studies were not rated any higher in the WoE

A.
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Granted the studies did not take place in the UK, they were all carried out in

mainstream schools, which is of particular relevance to this review. This

factor was considered for each study in the WoE C calculation. One study

received a lower WoE C rating for this category due to the intervention taking

place during a study session specifically for students with SEN. This creates

barriers for ascertaining the feasibility and effectiveness of this intervention in

a mainstream classroom. The remaining studies implemented the

intervention in typical classroom settings and were therefore rated higher.

Design

The five studies applied a single-case design with variation in their methods

(see Table 6). As often is the case with these designs, there was no random

assignment of participants to conditions or control groups. Davies and Witte

(2000) included a matched-controls group made up of peers without ADHD,

although this was for social validity purposes. The aim of this review was to

investigate the effectiveness of SM, and questions of this kind are best

answered with evidence from randomised-controlled studies (Petticrew &

Roberts, 2003). This was considered when evaluating the relevance of the

methodology to this review, and as such none of the studies were assigned

the highest score for WoE B.
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Table 6

Characteristics of the Reviewed Studies

Author Design Participant
s

Setting Type of
intervention

Apparatus Implementer Target
Behaviour

Location

Davies &
Witte
(2000)

ABAB reversal
Matched
controls

4 (2 male, 2
female)
8-10 years
White
3 Medicated
4 Matched
controls

Mainstream
primary
school
classroom

Self-monitoring
Group
contingency

Token
chart &
Checklist

Teacher Inappropriate
verbalisations
in class

Urban school
district,
Southwest
Ohio

Graham-
Day et al
(2010)

Alternating
treatment

3 (2 male, 1
female)
16 years,
10th grade
White
2 medicated

SEN study
hall in a
mainstream
high school

Self-monitoring
&
Self-monitoring
with
reinforcement

Audio-
taped
chimes &
checklist

Researcher On-task
behaviour

“Upper-middle
class
suburban”
Ohio

Gureasko-
Moore et
al (2006)

Multiple
baseline
across
participants

3 (Male)
12 years,
7th grade
3 medicated

Mainstream
secondary
school

Self-monitoring Checklist Teacher &
researcher

Classroom
preparedness

North east
Pennsylvania

Gureasko-
Moore et
al (2007)

Multiple
baseline
across
participants x 2
groups

6 male (3 in
each group)
11-12
years, 6/7th

grade
White
2 medicated

Mainstream
secondary
school

Self-monitoring Checklist Teacher &
researcher

Classroom
preparedness

Southern
Connecticut
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Author Design Participant
s

Setting Type of
intervention

Apparatus Implementer Target
Behaviour

Location

Morrison
et al
(2014)

Multiple
baseline with
changing
conditions
across
participants

2 (1 male, 1
female)
15 years,
9th grade
White
Not
medicated

Mainstream
Biology class
in high school

Self-monitoring Electronic
device for
tactile cue
Checklist

Teacher &
researcher
(co-teacher)

Independent
completed
Biology work

Island of
Oahu,
Hawai’i
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To establish experimental control and minimise the risk of alternative

hypotheses, the studies either compared within or across the participants.

Horner et al. (2005) recommend that a minimum of three demonstrations of

experimental effect are required. For example, the ABAB reversal (Davies &

Witte, 2000) and alternating treatment (Graham-Day et al., 2010) designs

involved the repeated introduction and removal of the intervention which

enabled the reviewer to identify effects across three time points for each

participant.

In contrast, the multiple baseline across participants design in both of

Gureasko-Moore et al.’s (2006; 2007) studies used a staggered baseline

method to measure three instances of experimental effect across

participants. This method involves the introduction of the intervention for

each participant following a demonstration of experimental effect in the

previous participant’s data. As such, these four studies were allocated a high

rating for experimental control for WoE A.

Despite Morrison and colleagues' (2014) initial plan to establish experimental

control across participants, they were unable to do so due to the drop-out of

one participant. Consequentially, their data did not meet the standards for

internal validity and received a lower rating in this section of WoE A.

Similar to the randomisation of participants, a measure of experimental effect

was crucial to the review question, therefore, Morrison et al.’s (2014) study

also received a lower WoE B rating than the others.

In addition, it is important to establish a baseline that is suitable for making

comparisons against (i.e. detecting an effect) in single-case research
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(Kratochwill et al., 2010). The baselines for the studies were evaluated

according to Kratochwill et al.’s (2003) criteria. All studies had at least four

baseline data points; displayed minimal to no variability and overlap; the

levels of target behaviours were significant enough to warrant intervention;

and there was no evidence of trends in the direction of the intervention effect.

The method of measuring and conditions of the baseline phase were

described in detail for each study to a replicable standard. The five studies’

precision in establishing and reporting baselines afforded them a high rating

in this section of the evaluation of methodological quality (WoE A).

Finally, the external validity of the design was assessed based on Horner et

al.’s (2005) criteria for the replication of effects across participants,

environments or measures. All of the studies demonstrated this between

participants and this contributed to their high WoE A rating.

Intervention

The aim of this review is to evaluate the effectiveness of SM interventions for

supporting students with ADHD at school. The types of behaviour that the

intervention targeted (the dependent variable) varied across the studies.

These included inappropriate verbalisations (Davies & Witte, 2000), on-task

behaviour (Graham-Day et al., 2010), classroom preparedness (Gureasko-

Moore, DuPaul, & White, 2006; Gureasko-Moore et al., 2007), and work

output (Morrison et al., 2014). Each study provided clear and objective

operational definitions of the target behaviours and this is reflected in their

high WoE A scores.
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Some studies received a higher WoE C for their methods of determining the

social importance of the target behaviour. For example, one study consulted

the teacher prior to intervention to determine a target behaviour that was

relevant to them and perceived to be impacting on the student’s learning

(Davies & Witte, 2000). This increases the potential value of the intervention

to real-life educators and educational settings by focusing on the barriers

they perceive to be affecting their students’ learning which is one of the aims

of this review.

Similarly, the intervention procedures (the independent variables) were

described with considerable detail in four studies. These details included

when, where and for how long the training and intervention took place; the

materials used and by whom. Graham-Day and colleagues’ (2010) article did

not provide details about the teacher and students’ briefing/training prior to

intervention. This affects the replicability of the study in addition to creating

difficulties for the reviewer to evaluate the time and staffing demands of the

intervention. As a result, this study received a lower rating in the relevant

categories for WoE A and WoE C compared to the other four studies.

The studies implemented a variety of SM interventions including: token chart

and tally sheet (Davies & Witte, 2000); checklist with audio prompting

(Graham-Day et al., 2010); checklist only (Gureasko-Moore et al., 2006;

2007); checklist with tactile prompting (Morrison et al., 2014). When

reviewing the studies, it was important to consider the feasibility of the

intervention materials in a mainstream classroom, and was included as a

factor in the WoE C criteria. The type of implementer, the distractibility of the
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material, and the time required to implement and monitor were taken in to

account. For example, the individual training and monitoring sessions in

Gureasko-Moore et al.’s studies (2006; 2007) took place daily either during

homeroom time or afterschool for 20-30 minutes. To implement their

intervention in a non-research situation would require the availability of an

additional staff member, and would require the students to miss out on

potential social time. These studies were allocated a lower WoE C rating in

contrast to Morrison and colleagues’ (2010) study which involved a one, 30-

minute training session delivered by the teacher and monitored during class

by the teacher using a checklist. One study was also given a low rating for

the intrusiveness of the audio stimulus (chimes) as identified by the students

and teachers (Graham-Day et al., 2010). The presentation of audible chimes

every minute does not seem to be a practical method of prompting in a

mainstream classroom. The vibrating device used to deliver a tactile prompt

in Morrison et al.’s study (2010) seems a more appropriate alternative and

this is reflected in the their contrasting WoE C scores.

Measures

The data on target behaviours were gathered using a range of appropriate

measures for producing quantifiable data (a criteria in Horner at al.’s protocol,

2005). These included: event recording (Davies & Witte, 2000); whole

interval recording (Graham-Day et al., 2010); checklist of completed

behaviours (Gureasko-Moore et al., 2006, 2007); and permanent product

recording (Morrison et al., 2014). Kratochwill and colleagues (2003)

acknowledge these forms of behaviour recording as both reliable and valid in

single-case designs. The target behaviours were measured repeatedly over
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time and the procedures for doing so were described clearly. Inter-observer

agreement was measured and calculated in all studies and ranged between

82% and 100% which falls within Horner et al.’s (2005) criteria of >80%. All

studies received a high rating for measurement of the dependent variable for

WoE A.

Similarly, all studies scored highly for the procedures for systematically

manipulating the independent variable (e.g. changing the conditions or

removal/introduction of the intervention), and the fidelity of the interventions

were explicitly measured.

Despite all studies receiving a high rating for social validity according to the

WoE A criteria, the overt measurement of the social validity was included as

an important factor for the WoE C. The rationale for this was to obtain the

views of the students and teachers about the intervention to inform the

evaluation of the suitability of each intervention to real-life settings. The

analysis revealed that each study sufficiently obtained the views of the

participants and this was reflected in their WoE C scores.

Findings

Despite significant variation in the studies’ reporting of means, standard

deviations and ranges, they all included visual representations of the data in

the form of graphs. Based on the limited information available and to

compare across the studies equally, it was decided to measure the effects of

the interventions using a ‘comparison of non-overlap method’ (Lenz, 2013).

Due to ceiling outliers in three of the participants’ baseline data, Percentage

of Data Exceeding the Median (PEM) was selected for calculating effect
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sizes (Lenz, 2013). As this method risks inflating the effects of an

intervention, the Percentage of Non-Overlapping Data (PND) was also

calculated and is available in Table 7 for the reader’s information. Moreover,

as a result of imprecise graphing of certain data, the PEM for some cases

was calculated using estimations of the median measured using a ruler. It is

important to note that the effect sizes are used for comparison purposes and

should be interpreted with caution. To gain a deeper understanding of the

effects of the intervention, visual analysis was conducted. The findings will

now be discussed in relation to the overall quality rating (WoE D) to provide a

comprehensive evaluation of the intervention.

The PEM was calculated between baseline one and all phases of the

intervention (i.e. training, intervention). However, for the purposes of making

comparisons, the PEM between the baseline and the data after the training

procedure was completed were compared (see Table 7). This is because the

students were not fully trained in the procedures during the training phase of

data collection and therefore it does not reflect the effects of the intervention

at its purest.
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Table 7

Summary of Findings
Author Design Target

behaviour
Student Condition PND PEM WoE D

% Effect Size % Effect Size

Davies &
Witte
(2000)

ABAB Reversal Inappropriate
verbalisations

George 100% High 100% High High
2.4

Tammy 100% High 100% High

Mark 100% High 100% High

Natalie 100% High 100% High

Graham-
Day et al
(2010)

Alternating
treatment

On-task
behaviours

John Self-monitoring 89% Moderate 100% High Medium
1.8

+
Reinforcement

100% High 100% High

Paul Self-monitoring 56% Debatable 89% Moderate

+
Reinforcement

86% Moderate 100% High

Linda Self-monitoring 44% No effect 67% Debatable

+
Reinforcement

100% High 100% High

Gureasko
–Moore

Classroom
preparation

Barry 92% High 100% High Medium
2.3
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Author Design Target
behaviour

Student Condition PND PEM WoE D

% Effect Size % Effect Size

et al.
(2006)

Multiple baseline
with changing

conditions

Seth 100% High 100% High

Kevin 100% High 100% high

Gureasko
–Moore
et al.
(2007)
A

Multiple baseline
across

participants

Classroom
preparation

Trevor 100% High 100% High High
2.4

Liam 94% High 94% High

Dale 0% No effect 100% high

B Multiple baseline
across

participants

Mark 100% High 100% High

Peter 0% No effect 100% High

Parker 78% Moderate 100% High

Morrison
et al.
(2014)

Multiple baseline
with changing

conditions

Independentl
y completed
Biology work

Matt 88% Moderate 100% High Medium
2.2

Casey 0% No effect 100% High

Note. PND = Percentage Nonoverlapping Data; PEM = Percentage Exceeding the Mean; WoE D = Weight of Evidence D.
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The PEM statistic was interpreted using Scruggs and Mastropieri’s

framework (1998), the criteria for which can be found in Table 8. According to

which, the SM interventions were rated highly effective in four studies (all

except Graham-Day et al., 2010). The visual analyses verify these results as

the magnitude of these effects were large (the difference between the

baseline and intervention means) and immediately observable. It can

therefore be concluded that the SM intervention in these studies was

effective for students with ADHD. In addition to the large effect sizes, two

studies received a high quality rating (WoE D; Davies & Witte, 2000;

Gureasko-Moore et al., 2007). Morrison et al. (2014) and Gureasko-Moore et

al. (2006) obtained medium scores because of difficulties with experimental

control and all students were medicated, respectively.

Table 8

Scruggs and Mastropieri’s (1998) Interpretation of Effect Sizes

PEM (%) Interpretation

>90 Very effective

70 - 89 Moderately effective

60 - 69 Debatably effective

<50 Not effective

Note. PEM = Percentage Exceeding the Mean

The research undertaken by Graham-Day et al. (2010) examined the effects

of SM under two conditions: with and without reinforcement. The effect sizes

for the ‘SM only’ conditions were rated highly effective for John, moderately

effective for Paul, and debatably effective for Linda. These effects are

corroborated by the visual analyses. Conversely, the ‘SM with reinforcement’
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condition yielded high effect sizes for all participants which was also

supported by visual trends and levels. Despite the effectiveness of the

reinforcement condition, this study received a medium quality rating (WoE D)

due to practical issues such as the distractibility of the chimes.

Overall, SM interventions appear to be effective for students with ADHD, and

the magnitude of these effects were deemed socially important for all studies

in the WoE A assessment.

Conclusions and Recommendations

This review evaluated the effects and quality of five studies on SM

interventions for students with ADHD. The findings indicate that SM

interventions are effective for increasing appropriate learning behaviours for

students with ADHD. The strengths and limitations of the studies will be

presented which will inform recommendations for EP practice.

Despite being single-case design, the studies demonstrated methodological

rigour through the use of inter-observer agreement, social validity measures,

stable and/or staggered baselines, and comparisons within and/or across

subjects. In addition, the transparency of the reporting for most studies in

terms of the details of the participants, settings and design increases their

replicability. This is an important component of research in education as it

enables practitioners to adopt the intervention with ease thus encouraging

the dissemination of research in to practice.

As touched upon in the introduction, students with ADHD often receive

support from teachers to be redirected to their learning, and this may result in
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them ‘standing out’ in the class. It could be argued that the use of

personalised intervention materials could have the same effect. A strength of

Davies and Witte’s (2000) study was the class-wide use of the SM materials

and the whole-class training sessions. This not only reduces the potential

stigmatisation of the student but is also more feasible in terms of teacher time

(Hughes & Cooper, 2007)

In relation to teacher time, the Gureasko-Moore et al. studies (2006; 2007)

entailed a large amount of out-of-class or afterschool time for both teaching

staff and students. Despite the interventions being highly effective, the

practicality of their intervention procedures is questionable. This is the case

for Graham-Day et al.’s (2010) intervention too due to the use of audible

chimes that the students and teachers found distracting. In contrast, Morrison

and colleagues’ (2014) participants had a discrete electronic device in their

pockets which emitted a gentle vibration to prompt them to self-monitor. The

training and intervention components of this study were also carried out by a

school staff member and thus appear feasible for schools to use.

Although the inclusion criteria aimed to include participants with ADHD and

no comorbid diagnoses, it is important to mention the potential limitations of

the results to other populations. Similarly, it should be noted that some

participants were receiving medication, however the effects were similar to

those who were not medicated. Moreover, all of the studies took place in the

USA which limits the insight in to the effects of this intervention in the UK.

Further research is required in the UK for this to be achieved.
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An important confounding variable with all of the studies is the potential

influence of the additional adult time received by the students in either a

whole-class, group or individual basis (Gross & Wojnilower, 1984). Further,

none of the studies carried out any follow-up data collection to ascertain the

longevity and persistence of the effects. This data also could have provided

insight in to the student and teacher’s adherence to the intervention which is

another important factor to consider in educational interventions.

The findings from this review have implications for EP practice for supporting

the learning of students with ADHD. The SM intervention appears effective

for increasing students’ on-task behaviour, work output, and organisational

skills, and decreasing the frequency of inappropriate verbalisations. The

students’ behaviours after the intervention were similar to their typically-

developing peers, and all of the interventions were approved by teachers and

students. Therefore, SM interventions would be an evidence-based

suggestion that an EP could make for a student with ADHD having particular

difficulties in school. The applicability of the intervention is limited to

observable and/or recordable target behaviours.

Finally, the SM intervention was found to be effective for primary- and

secondary-aged pupils and involves the student in the target setting and

implementation. It is therefore useful for EPs in their work with students from

different age ranges and in their adherence to the core principles of the

SEND CoP (DfE, 2015).
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Appendices

Appendix A

Studies Excluded at Full-Text Screening

Table A1

Criteria for Excluding Studies

Study Exclusion
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Study Exclusion
Criteria

Lienemann, T. O., & Reid, R. (2008). Using Self-Regulated Strategy Development to Improve Expository Writing with
Students with Attention Deficit Hyperactivity Disorder. Exceptional Children, 74(4), 471–486.

4

Moser, L. A., Fishley, K. M., Konrad, M., & Hessler, T. (2012). Effects of the Copy-Cover-Compare Strategy on
Acquisition, Maintenance, and Generalization of Spelling Sight Words for Elementary Students with Attention
Deficit/Hyperactivity Disorder. Child & Family Behavior Therapy, 34(2), 93–110.

4

Munoz, J. A. L., & Garcia, I. M. (2001). Multi-modal intervention in a case of child’s hyperactivity: Content, results and
troubles with treatment. Intervencion Multimodal En Un Caso de Hiperactividad Infantil. Contenido, Resultados Y
Dificultades Del Tratamiento., 12(3), 405–427.

6

Rafferty, L. A., Arroyo, J., Ginnane, S., & Wilczynski, K. (2011). Self-monitoring during spelling practice: Effects on
spelling accuracy and on-task behavior of three students diagnosed with attention deficit hyperactivity disorder.
Behavior Analysis in Practice, 4(1), 37–45.

2

Reid, R., & Lienemann, T. O. (2006). Self-Regulated Strategy Development for Written Expression with Students with
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2
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completion: A functional based intervention for a 4th grade student presenting challenging behavior. Advances in
School Mental Health Promotion, 4(1), 52–60.

2
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Appendix B

Calculating Weight of Evidence (WoE) A

The Horner et al. (2005) protocol was used to evaluate the methodological quality (WoE A) of the studies (see Appendix E for an
example of a completed protocol). Each section of the protocol was assigned a rating according to the criteria in Table B1. The
average of these ratings was calculated to produce the overall quality rating (WoE A) for each study.

Table B1

Criteria for WoE A Ratings using Horner et al.’s (2005) Protocol

Criteria Rating
3 2 1

A Description of
Participants and
Settings

All 3 of the following are met:
Participants are described with sufficient detail to allow others to select
individuals with similar characteristics

The process for selecting participants is described with operational precision.

Critical features of the physical setting are described with sufficient precision to
allow replication.

2 of the
criteria
are met

1 or less
of the
criteria
are met

B Dependent
Variable

All 5 of the following are met:
Dependent variables are described with operational precision.

Each dependent variable is measured with a procedure that generates a
quantifiable index.

Measurement of the dependent variable is valid and described with replicable
precision.

3-4 of the
criteria
are met

1-2 of the
criteria
are met
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Criteria Rating
3 2 1

Dependent variables are measured repeatedly over time.

Data are collected on the reliability or inter-observer agreement associated with
each dependent variable, and IOA levels meet minimal standards.

C Independent
Variable

All 3 of the criteria are met:
Independent variable is described with replicable precision.

Independent variable is systematically manipulated and under the control of the
experimenter.

Overt measurement of the fidelity of implementation for the independent
variable is highly desirable.

2 of the
criteria
are met

1 or less
of the
criteria
are met

D Baseline Both of the criteria are met:
The majority of single-subject research studies will include a baseline phase
that provides repeated measurement of a dependent variable and establishes a
pattern of responding that can be used to predict the pattern of future
performance, if introduction or manipulation of the independent variable did not
occur.

Baseline conditions are described with replicable precision.

1 of the
criteria is
met

None of
the
criteria
are met

E Experimental
Control

3 of the criteria were met:
The design provides at least three demonstrations of experimental effect at
three different points in time.

The design controls for common threats to internal validity (e.g. permits
elimination of rival hypotheses).

2 of the
criteria
are met

1 or less
of the
criteria
are met
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Criteria Rating
3 2 1

The results document a pattern that demonstrates experimental control.
F External Validity The following criterion was met:

Experimental effects are replicated across participants, settings, or materials to
establish external validity.

N/a

The
criterion
was not
met

G Social Validity All 4 of the criteria were met:
The dependent variable is socially important.

The magnitude of change in the dependent variable resulting from the
intervention is socially important.

Implementation of the independent variable is practical and cost effective

Social validity is enhanced by implementation of the independent variable over
extended time periods, by typical intervention agents, in typical physical and
social contexts.

2-3 of the
criteria
are met

0-1 of the
criteria
are met
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Appendix C

Calculating the Weight of Evidence (WoE) B

The criteria and rationale for evaluating the methodological relevance of each
study (WoE B) to the review question is available in Table C1. The WoE B
ratings for each study with related information is presented in Table C2.

Table C1

Rationale for WOE B
High (3) Medium (2) Low (1) Rationale
Randomisation of
Participants

Non-
randomisation of
Participants

Non-
randomisation of
Participants

Most suitable
method for
studies of
effectiveness

Control group Within and
between subject
comparison

Either within or
between subject
comparison

Controls for
threats to
internal
validity

At least 3
demonstrations of
experimental
effect

At least 3
demonstrations of
experimental
effect

Less than 3
demonstrations of
experimental
effect

To identify
causal
relationship
between
variables

Table C2

WOE B Ratings

Study Rating Further Information
Davies & Witte. (2000) 2 Convenience sample

Matched controls
3 demonstrations of experimental effect
within participant

Graham-Day et al.
(2010)

1 Convenience Sample
Within and between subject comparison
3+ examples of experimental effect

Gureasko-Moore et al.
(2006)

2 Convenience Sample
Within (changing conditions) and across
subject comparison (staggered
baselines),Random peer comparison
(social validity)
3 demonstration across participants and 1
within

Gureasko-Moore et al.
(2007)

2 Convenience Sample
Within (changing conditions) and across
subject comparison (staggered
baselines),Random peer comparison
(social validity)
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Study Rating Further Information
3 demonstration across participants and 1
within

Morrison (2014) 1 Convenience Sample
Within (changing conditions) and across
subject comparison (staggered baselines)
2 demonstrations across participants and
1 within
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Appendix D

Calculating WoE C

To evaluate the relevance of the studies’ topics to the review questions, the
criteria in Table D2 were developed. These criteria were applied to each
study and the ratings are available in Table D1. The total average rating was
calculate to produce the overall WoE C rating.

Table D1

WoE C Ratings

Study
Criteria Rating for Each

Category
Average
Rating

Rating
LevelA B C D E

Davies & Witte
(2000) 3 3 2 3 1 12/5 = 2.4 High

Graham-Day et al.
(2010) 2 1 1 2 2 8/5 = 1.6 Medium

Gureasko-Moore et
al. (2006)

3 2 1 3 1 10/5 = 2 Medium

Gureasko-Moore et
al. (2007)

3 2 1 3 2 12/5 = 2.4 High

Morrison (2014) 3 2 3 3 3 14/5 = 2.8 High

Example of WoE C Calculation: Davies & Witte (2000)
A.
-pre-intervention meeting with teacher
-compared frequency with matched controls
-acquired students views of “the game”
B.
- teacher delivered training; teacher and students recorded
-teacher monitored
C
Training session on Friday pm with all students
Booster on Monday am (quick)
Teacher had to monitor use of intervention and act on it e.g. move token
Group meeting for first 5mins of each day - feedback
Shared material between group – could disrupt flow of lesson if teacher has
to move token
D
Implemented in a mainstream classroom
E
All students received medication for their ADHD symptoms: either Ritalin or
time-released stimulant medication.
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Table D2
Criteria and Rationale for Weight of Evidence C

Category Rating Criteria Rationale

A Social Validity of
the target
behaviour

3 Teachers or students were involved in identifying target
behaviour and social validity measures were used

To ensure the target behaviours
were relevant to both the
participants and teacher; and
significant enough to warrant
intervention.

2 Only social validity measures were used

1 No reported methods of measuring social validity

B Implementer 3 Implemented by a teacher To establish how feasible the
intervention is to deliver by
schools independently

2 Implemented by a member of school staff or researcher(s) in
addition to the teacher

1 Implemented by researcher(s) only

C Impact on teaching
and learning time

3 Training is less than 30 minutes on one occasion, minimal
monitoring by teacher (e.g. for first few days and/or a quick daily
checklist), and materials are not distracting to other learners or
teacher

To establish how realistic the
intervention is in a mainstream
school setting in terms of the
time it takes to train students, the
amount of monitoring required by
the teacher and the extent to
which the intervention distracts
other learners.

2 Training is longer than 30 minutes on one occasion, teacher
monitors use in real-time and materials may be visually
distracting to others

1 Training is carried out on more than one occasion, teacher
monitoring occurs outside of class times, and materials are
significantly distracting to others (e.g. audible reminders)

D Generalisable
across learning
environments

3 Carried out in a mainstream classroom To identify an intervention that
can be implemented in a
mainstream educational setting

2 Carried out in a separate area of a mainstream school

1 Not carried out in a mainstream school

E Sample 3 None of the participants were taking medication for ADHD
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2 Some of the participants were taking medication for ADHD To establish the effects of the
intervention for all students with
ADHD, including those who do
not receive medication

1 All of the participants were taking medication for ADHD
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Appendix E

WOE A Completed Horner et al. (2005) Protocols

Study: Davies, S., & Witte, R. (2000). Self-management and peer-monitoring
within a group contingency to decrease uncontrolled verbalizations of
children with Attention-Deficit/Hyperactivity Disorder. Psychology in the
Schools, 37(2), 135–147.

Section A: Description of Participants and Setting

A1. Participants are described with sufficient detail to allow others to
select individuals with similar characteristics; (e.g., age, gender,
disability, diagnosis, race/ethnicity, medication).

☒Yes
Note: Details of family environment, date of diagnoses, type of medication and the time they
take it at. All diagnoses reported to consistent with DSM-IV

☐No

☐N/A

☐Unknown/Unable to Code

A2. The process for selecting participants is described with operational
precision.

☐Yes

☒No
Note: Unsure why that class was selected but I can infer that the students with ADHD were
selected because of their diagnosis. The matched controls were selected by teacher based
on gender, academic ability, and socioeconomic status.

☐N/A

☐Unknown/Unable to Code

A3. Critical features of the physical setting are described with sufficient
precision to allow replication.

☒Yes
Note: Classroom layout & pupil groupings are described

☐No

☐N/A

☐Unknown/Unable to Code

Overall Rating of Evidence: 2/3 = 2

Section B: Dependent Variable

B1. Dependent variables are described with operational precision.

☒Yes
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Note: Clear definition of “inappropriate verbalisations” and when they do and don’t occur.
Teacher was involved in selection to ensure social significance.

☐No

☐N/A

☐Unknown/Unable to Code

B2. Each dependent variable is measured with a procedure that
generates a quantifiable index.

☒Yes
Note: Event recording was used to record frequency with clear guidelines for recording
(informed by Kratochwill et al., 2003, p. 70)

☐No

☐N/A

☐Unknown/Unable to Code

B3. Measurement of the dependent variable is valid and described with
replicable precision.

☒Yes
Note: In addition to the above, the duration of each recording session and period (number of
days and which days of the week) were described. Number of observers and the number of
children each were observing (informed by Kratochwill et al., 2003, p. 70)

☐No

☐N/A

☐Unknown/Unable to Code

B4. Dependent variables are measured repeatedly over time.

☒Yes

☐No

☐N/A

☐Unknown/Unable to Code

B5. Data are collected on the reliability or inter-observer agreement
associated with each dependent variable, and IOA levels meet
minimal standards.

☒Yes
Note: Interrater reliability is calculated using data from every child for all conditions
Reported Baseline 1 and Baseline 2 scores: 87% and 82% respectively

☐No

☐N/A

☐Unknown/Unable to Code

Overall Rating of Evidence: 5/5 = 3

Section C: Independent Variable
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C1. Independent variable is described with replicable precision.

☒Yes
Note:

☐No

☐N/A

☐Unknown/Unable to Code

C2. Independent variable is systematically manipulated and under the
control of the experimenter.

☒Yes

☐No

☐N/A

☐Unknown/Unable to Code

C3. Overt measurement of the fidelity of implementation for the
independent variable is highly desirable.

☒Yes
Note: Effect of training procedure was assessed using a quiz. Implementation of self-
monitoring procedure was randomly observed by primary researcher using a checklist.

☐No

☐N/A

☐Unknown/Unable to Code

Overall Rating of Evidence: 3/3 =3

Section D: Baseline

D1. The majority of single-subject research studies will include a baseline
phase that provides repeated measurement of a dependent variable
and establishes a pattern of responding that can be used to predict
the pattern of future performance, if introduction or manipulation of
the independent variable did not occur.

☒Yes
Note: 4 data points, no overlap, no trends towards intervention (informed by Kratochwill et
al., 2003, p.71). Did not describe if they waited until a pattern of responding was established.
No staggered baselines.

☐No

☐N/A

☐Unknown/Unable to Code

D2. Baseline conditions are described with replicable precision.

☒Yes

☐No
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☐N/A

☐Unknown/Unable to Code

Overall Rating of Evidence: 2/2 = 3

Section E: Experimental Control/Internal Validity

E1. The design provides at least three demonstrations of experimental
effect at three different points in time.

☒Yes
Note: Three time points for each case (ABAB design). Did not use staggered baseline so
cannot compare across subjects

☐No

☐N/A

☐Unknown/Unable to Code

E2. The design controls for common threats to internal validity (e.g.,
permits elimination of rival hypotheses).

☒Yes
Note: Withdrawal design, multiple participants and matched controls.

☐No

☐N/A

☐Unknown/Unable to Code

E3. The results document a pattern that demonstrates experimental
control.

☒Yes
Note: As above

☐No

☐N/A

☐Unknown/Unable to Code

Overall Rating of Evidence: 3/3 = 3

Section F: External Validity

F1. Experimental effects are replicated across participants, settings, or
materials to establish external validity.

☒Yes
Note: Replicated acroos the 4 ADHD participants but reduction in target behaviour observed
in matched-controls too.

☐No

☐N/A

☐Unknown/Unable to Code
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Overall Rating of Evidence: 3

Section G: Social Validity
G1. The dependent variable is socially important.

☒Yes
Note: Inappropriate verbalisations in the classroom identified as a problem by the teacher.
Evidence for the effects they have on learning environment were noted.The teacher
implemented the training and intervention procedure.

☐No

☐N/A

☐Unknown/Unable to Code

G2. The magnitude of change in the dependent variable resulting from the
intervention is socially important.

☒Yes – verbalisations reduced to less than 1 occurrence per session which
is important for classroom

☐No

☐N/A

☐Unknown/Unable to Code

G3. Implementation of the independent variable is practical and cost
effective

☒Yes
Note: Teacher and children met one afternoon for training, then a laminated card and Velcro
dots were used to implement it. Teacher monitored the children’s adherence to the slef-
monitoring. This would take approximately the same amount of time for a teacher to “tell off”
a student for talking out of turn (informed by Kratochwill et al., 2003, p. 82).

☐No

☐N/A

☐Unknown/Unable to Code

G4. Social validity is enhanced by implementation of the independent
variable over extended time periods, by typical intervention agents, in
typical physical and social contexts.

☒Yes
Note: Teacher implemented and monitored the whole intervention in the general classroom
and all children in the class were involved (informed by Kratochwill et al., 2003, p. 82).

☐No

☐N/A

☐Unknown/Unable to Code

Overall Rating of Evidence: 3
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Average WoE A across the 7 judgement areas:

Sum of X / N = 20/7 = 2.9
X = individual quality rating for each judgement area
N = number of judgement areas

Overall Rating of Evidence: 2.9


