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Abstract

Background Effectiveness studies indicate various classroom management strategies
(CMSs) that are helpful for students with attention-deficit/hyperactivity disorder (ADHD),
but little is known about teachers’ experiences with these CMSs in school practice.
Objective This study examined primary and secondary school teachers’ reported fre-
quency of use and the perceived effectiveness of evidence-based CMSs for students with
symptoms of ADHD.

Method Dutch primary (n=89) and secondary (n=>51) school teachers completed a sur-
vey in which they reported how often they use and how effective they experience several
CMSs for students with ADHD symptoms. The frequency of use of CMSs was also rated
for typically developing (TD) students.

Results Teachers reported applying antecedent-based CMSs most often and self-regulation
CMSs least often, which was in accordance with the perceived effectiveness of these types
of CMSs. Primary school teachers applied antecedent-based CMSs more often for students
with ADHD symptoms than for TD students, whereas secondary school teachers did not
adapt their use of CMSs especially for such students. Secondary school teachers with a
more positive attitude towards ADHD reported that they use CMSs more frequently for
students with ADHD symptoms. Other teacher characteristics did not play a significant
role.

Conclusion Teachers’ reported frequency of use and the perceived effectiveness of CMSs
for students with ADHD symptoms do not conform to evidence-based effectiveness.
Regarding the use of CMSs, secondary school teachers generally do not provide additional
support for students with ADHD symptoms. These findings have important implications
for the provision of adequate teacher training.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a neurodevelopmental disorder diag-
nosed in 5-7% of children and adolescents (Polanczyk et al. 2007; Thomas et al. 2015;
Willcutt 2012). Because inclusive education policies require regular schools to include
students with special needs, practically every teacher will teach a student with ADHD.
Individuals with ADHD exhibit symptoms of inattention and/or hyperactivity-impulsiv-
ity (American Psychiatric Association 2013), which often manifest as behavioral and
academic problems in the educational setting (Daley and Birchwood 2010; DuPaul and
Stoner 2014). Because of these difficulties, teaching a student with ADHD is associated
with increased stress among teachers (Greene et al. 2002; Mulholland et al. 2015). To
improve the educational functioning of students with ADHD, teachers may use class-
room management strategies (CMSs) that are scientifically proven to be effective (for
meta-analytic reviews, see DuPaul and Eckert 1997; DuPaul et al. 2012; Gaastra et al.
2016). However, little is known about teachers’ use and the perceived effectiveness of
these evidence-based CMSs in school practice. This study examined Dutch primary
and secondary school teachers’ experiences with CMSs for students with symptoms of
ADHD, and looked at how the reported frequency of use and the perceived effective-
ness of CMSs are in accordance with evidence-based recommendations. The findings
are important for educational policies in the inclusive classroom and may contribute to
the improvement of teacher support and training.

Research has indicated that several CMSs improve the educational functioning of
students with ADHD (DuPaul and Eckert 1997; DuPaul et al. 2012; Gaastra et al. 2016).
Evidence-based CMSs for students with ADHD can be categorized as antecedent-based,
consequence-based, and self-regulation (e.g., DuPaul and Weyandt 2006). Antecedent-
based CMSs (including academic interventions) manipulate events that precede target
behavior, such as the environment, task, or instruction (e.g., seating, tutoring, choice
making, and computer-assisted instruction). Conversely, consequence-based CMSs
involve the manipulation of events that occur after a target behavior, and consist of rein-
forcement and punishment to alter the frequency of target behavior (e.g., praise, repri-
mands, ignoring unwanted behavior, token economy, and response cost). Finally, self-
regulation CMSs are interventions implemented by the student to develop self-control
and problem-solving skills (e.g., self-instruction, self-monitoring, and self-reinforce-
ment). Recent meta-analytic results show that all three types of CMSs, but particularly
consequence-based and self-regulation CMSs, improve the classroom behavior of stu-
dents with ADHD (Gaastra et al. 2016). Antecedent-based CMSs (including academic
interventions) seem to be most suitable for increasing academic performance (DuPaul
et al. 2012).

Few studies have examined teachers’ knowledge or use of evidence-based CMSs for
students with ADHD in school practice (e.g., Arcia et al. 2000; Blotnicky-Gallant et al.
2015; Hart et al. 2017; Martinussen et al. 2011; Mulligan 2001; Murray et al. 2011).
Poznanski et al. (2018) examined pre-service teachers’ knowledge of CMSs and con-
cluded that important knowledge gaps exist with regard to recognizing effective com-
mands, positive reinforcement skills, and the assessment of on-task behavior. In-service
teachers report that they use behavior modifications (i.e., consequence-based CMSs)
and environmental and assignment modifications (i.e., types of antecedent-based CMSs)
more frequently for inattentive students than for behavior-typical students (Murray et al.
2011). This finding is in accordance with other studies showing that teachers indicate
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that they apply a wide range of CMSs to students with ADHD (Arcia et al. 2000; Blot-
nicky-Gallant et al. 2015; Hart et al. 2017; Martinussen et al. 2011; Mulligan 2001).

Nevertheless, DuPaul et al. (2018) found that fewer than two-thirds of students with
ADHD currently receive educational support (i.e., school-based educational support, inter-
vention, or accommodation, such as tutoring, extra help from a teacher, preferential seat-
ing, extra time to complete work, or being enrolled in special education), and only about
one-third of students with ADHD receive classroom management (e.g., reward systems,
behavioral modifications, or a daily report card). Indeed, teachers report that they use the
more work-intensive and individualized CMSs (e.g., response cost, behavior contract, and
daily report card) less often than the CMSs that are less effortful (e.g., preferential seating,
simplifying instruction, and praise) (Arcia et al. 2000; Blotnicky-Gallant et al. 2015; Hart
et al. 2017; Martinussen et al. 2011; Mulligan 2001). Clunies-Ross et al. (2008) observed
that teachers most often apply proactive (i.e., antecedent-based) CMSs to students with
behavioral problems. Almog and Shechtman (2007), by contrast, observed that Israeli
teachers predominantly rely on restrictive and punitive (consequence-based) approaches
for students with behavioral problems. This finding goes against teachers’ general pref-
erence for positive-oriented CMSs (Almog and Shechtman 2007; Lee and Witruk 2016;
Power et al. 1995) and may be related to cultural differences. Furthermore, teachers indi-
cate that they use more frequently those CMSs that they perceive to be more effective (Kaff
et al. 2007; Mulligan 2001). Owens et al. (2018) found that teachers often do not respond
appropriately to challenging behavior. However, a higher percentage of appropriate teacher
response is associated with fewer rule violations.

The literature suggests several teacher characteristics that may affect the use of CMSs.
Martinussen et al. (2011) found a weak positive association between years of teaching
experience and teachers’ reported frequency of use of CMSs for students with behavioral
problems. Furthermore, these authors demonstrated that general education teachers with
moderate to extensive training in managing ADHD indicate that they use CMSs more fre-
quently than those with no or only brief training. Hart et al. (2017), by contrast, found that
teachers’ reported use of CMSs for students with ADHD is not related to teachers’ years
of experience and training in ADHD. There is evidence that teachers with more knowl-
edge of ADHD are more prepared to seek professional services and to perceive treatment,
including changes within the classroom, as beneficial (Ohan et al. 2008). Blotnicky-Gallant
et al. (2015) did not find a significant relationship between teachers’ knowledge of ADHD
and their reported use of CMSs, but did find a weak association between teachers’ beliefs
about ADHD and their reported use of CMSs. Teachers with more positive beliefs about
ADHD indicated that they apply CMSs more often for students with behavioral problems.
Another teacher-related variable that may be important is teacher efficacy. Teacher efficacy
represents “teachers’ belief or conviction that they can influence how well students learn,
even those who may be considered difficult or unmotivated” (Guskey and Passaro 1994, p
628). Almog and Shechtman (2007) showed that higher teacher efficacy is associated with
more frequent use of positive-oriented CMSs. Another study, however, found no relation-
ship between teacher efficacy and the preference for three specific CMSs for ADHD (Cur-
tis et al. 2014).

The educational problems of children with ADHD often continue into adolescence (Bar-
kley 2015; Daley and Birchwood 2010; Loe and Feldman 2007). In comparison to primary
school, secondary school settings are more demanding in terms of independence, self-con-
trol, organization, and time management (DuPaul and Stoner 2014). In addition, students
in secondary school follow classes with different teachers, which impedes the implementa-
tion of CMSs. CMSs that may be particularly useful for secondary school students include
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contingency contracting, self-regulation strategies, computer-assisted instruction, and instruc-
tion in study and organizational skills (DuPaul and Stoner 2014). Unfortunately, only a few
studies have examined the effectiveness of CMSs for adolescents with ADHD (DuPaul et al.
2012; Gaastra et al. 2016). Hart et al. (2017) examined teachers’ reported use of CMSs for
children and adolescents with ADHD. The results revealed a reduction in the use of universal
and targeted CMSs from primary school to middle school. These findings are in accordance
with other studies indicating that primary school teachers are more prepared to apply CMSs
for students with disabilities relative to middle or high school teachers (see review of Scott
et al. 1998).

The Present Study

Considering the behavioral problems of students with ADHD, it is of high importance that
teachers use evidence-based CMSs to improve their classroom behavior. However, to date,
there is only limited insight into teachers’ experiences with evidence-based CMSs for students
with ADHD. Furthermore, the literature is inconsistent with regard to the factors influencing
teachers’ use of CMSs. Insight into these aspects may be especially relevant for educational
policy makers and may contribute to an improvement in teacher support and training.

The present survey study among Dutch general education teachers examines: (a) primary
and secondary school teachers’ reported frequency of use and the perceived effectiveness of
different types of CMSs (i.e., antecedent-based, consequence-based, and self-regulation) for
students with symptoms of ADHD; (b) the association between teachers’ reported frequency
of use and the perceived effectiveness of CMSs; (c) the association between teachers’ reported
frequency of use of CMSs and teacher characteristics (i.e., teaching experience, knowledge of
ADHD, attitude towards ADHD, teacher efficacy, and level of training in managing ADHD);
and (d) teachers’ experience of barriers and their support needs. In contrast to other studies,
the present study compares teachers’ reported use of CMSs for students with ADHD symp-
toms with their reported use of CMSs for typically developing (TD) students. In this way, the
study reveals the extent to which teachers adapt their classroom practices to individual stu-
dents with ADHD symptoms.

We hypothesized that teachers would report using CMSs more frequently for students
with symptoms of ADHD than for TD students, particularly antecedent-based CMSs. Conse-
quence-based and self-regulation CMSs may be regarded as more individualized and effortful,
which teachers may therefore prefer to a lesser extent. We further hypothesized that the extent
to which the frequency of use of CMSs is adapted to students with ADHD would be higher
for primary school teachers than for secondary school teachers. Another hypothesis was that
teachers’ reported frequency of use and the perceived effectiveness of CMSs would be posi-
tively related. Consequently, we assumed that antecedent-based CMSs would be perceived as
most effective. Given the inconsistency in the literature, we had no specific hypotheses about
the role of teacher characteristics. Finally, teachers’ experiences of barriers and their support
needs were qualitatively described.
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Method
Participants

The sample consisted of general education teachers in the Netherlands. In the Netherlands,
children aged between 4 and 12 years are included in primary school and adolescents aged
from 13 to 18 years are educated in secondary school. During the year 2014, schools in
the northern Netherlands received a digital newsletter from an educational support insti-
tution with a call for participation in the current study. Participants were also recruited
through flyers distributed during a conference for teachers, via social media, and via the
researchers’ own social network. Participation was voluntary and yielded no reward. The
study was approved by the Ethical Committee Psychology of the University of Groningen
in the Netherlands.

A total of 140 teachers (84.3% female) between the ages 22 and 63 years (M =43.3,
SD=11.85) participated. All except one were Caucasian. Participants had at least 1 year
of teaching experience (M =16.6 years, SD=10.75). Table 1 shows the participants’
characteristics, separated for primary and secondary school (see “Materials” section for
a description of the included scales). Compared to secondary school teachers, relatively
more primary school teachers were female (p=.007, Fisher’s exact test) and had ever fol-
lowed training in managing ADHD in the past (p=.002, Fisher’s exact test). Furthermore,
primary school teachers had more knowledge about ADHD (#(138)=4.98, p<.001). There
were no significant group differences with regard to age, ethnicity, teaching experience,
attitude towards ADHD, and teacher efficacy.

Materials
Classroom Management Strategies Questionnaire
We developed a questionnaire to assess teachers’ self-reported frequency of use and the per-

ceived effectiveness of CMSs. The questionnaire consisted of 30 items relating to CMSs rec-
ommended to support students with ADHD (see Table 2 for an overview of the items). The

Table 1 Participant characteristics

Characteristic Primary school Secondary school Group differences

teachers (n=_89) teachers (n=>51)

M (SD) M (SD)
Sex (% female) 91.0 72.5 p=.007* (Fisher’s exact test)
Age (years) 43.4 (12.06) 43.2 (11.59) 1(138)=0.12, p=.902
Ethnicity (% Caucasian) 100.0 98.0 p=.364 (Fisher’s exact test)
Teaching experience (years) 17.4 (11.08) 15.0 (10.06) 1(138)=1.30, p=.196
ADHD training (% yes) 50.6 235 p=.002% (Fisher’s exact test)
ADHD knowledge 54.4 (13.52) 42.3 (14.39) #(138)=4.98, p <.001**
ADHD attitude 3.7 (0.33) 3.6 (0.36) #(138)=1.36, p=.177
Teacher efficacy 4.1 (0.41) 4.1(0.43) 1(138)=0.14, p=.886

#p<.01; #p < .001
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items were selected from existing CMSs questionnaires (e.g., Kos 2004; Martinussen et al.
2011; Mulligan 2001; Murray et al. 2011) and were based on a recent meta-analytic review
on the effectiveness of CMSs for students with symptoms of ADHD (Gaastra et al. 2016).
Each CMS can be categorized as antecedent-based (15 items), consequence-based (10 items),
or self-regulation (5 items). Participants read a short description of symptoms that children
with ADHD often exhibit. They were then asked to think of one specific student with such
symptoms that they teach and to provide information regarding sex, grade, whether the stu-
dent had a formal diagnosis of ADHD (yes, no, maybe), and ADHD subtype (inattentive
type, hyperactive-impulsive type, combined type). Subsequently, they were presented with the
CMS items and were asked to rate the frequency of use and effectiveness in reducing prob-
lem behavior for each item. After completion, they were instructed to think of a comparable
student of the same sex in the same classroom without symptoms of ADHD (TD student) and
to rate only the frequency of use of each CMS item again for this particular student.

Responses for the frequency of use of CMSs were rated on a four-point Likert scale
(I =never/rarely, less than once a month; 2 =sometimes, minimally once a month; 3 =reg-
ularly, minimally once a week; 4=very often/always, minimally once a day). Responses
regarding the effectiveness of CMSs were also rated on a four-point Likert scale (I =no
effect, problem behavior remains the same; 2=moderate effect, problem behavior
decreases a bit; 3=good effect, problem behavior decreases significantly; 4=very good
effect, problem behavior is hardly evident anymore). If participants did not use a particu-
lar CMS, they were asked to estimate the effectiveness of this CMS in case they would
use it. Per participant, a mean score was computed for the frequency of use and the per-
ceived effectiveness of all CMSs, as well as each type of CMS (i.e., antecedent-based,
consequence-based, and self-regulation). A higher score indicated more frequent use or
a higher perceived effectiveness of the CMSs. In the present study, the internal consist-
ency of the total frequency of use (ADHD: a=.84; TD: a=.80) and total effectiveness
(=.90) was good. Cronbach’s alpha was acceptable to good for antecedent-based CMSs
(use ADHD: a=.80; use TD: a=.71, effectiveness: a=.87), questionable to acceptable
for consequence-based CMSs (use ADHD: a=.66; use TD: a=.66; effectiveness: a=.71),
and poor to acceptable for self-regulation CMSs (use ADHD: a=.59; TD: a=.69; effec-
tiveness: a=.77).

ADHD Knowledge Questionnaire

Participants’ knowledge about ADHD was measured using a self-report questionnaire
developed by researchers at the Department of Clinical and Developmental Neuropsychol-
ogy of the University of Groningen. The questionnaire consists of 34 statements about
several aspects of ADHD (e.g., symptoms, etiology, and treatment). Examples of items
are ‘Most people with ADHD have an impaired IQ’ and ‘Pharmacological treatment with
stimulants reduces hyperactivity of children with ADHD.’ Participants indicated whether a
statement was true, false, or that they did not know. The level of knowledge about ADHD
was reflected by the percentage of correct responses. The internal consistency of the ques-
tionnaire was acceptable (a=.75).

ADHD Attitudes Questionnaire

To assess participants’ attitudes towards ADHD, we used 25 of the 31 original items from
a self-report questionnaire developed by Kos (2004). These items reflect clearly negative
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or positive attitudes towards ADHD. An example of an item reflecting a positive attitude
is ‘Most students with ADHD don’t really disrupt classes that much.” An example of an
item reflecting a negative attitude is ‘ADHD children cannot change the way they behave.’
Participants rated the extent to which they agreed or disagreed with each statement. In the
present study, responses were given on a five-point Likert scale ranging from 7 =strongly
disagree to 5 =strongly agree. Negatively phrased statements were reverse scored so that a
higher mean score indicated a more positive attitude towards ADHD. The internal consist-
ency of the questionnaire was acceptable (a=.70).

Teacher Efficacy Questionnaire

Teacher efficacy was assessed by the subscale ‘Classroom Management/Discipline’ of the
teacher efficacy questionnaire of Emmer and Hickman (1991). This subscale consists of
14 items reflecting beliefs about the respondent’s own skills and capabilities in classroom
management and discipline. Examples of items are ‘I can keep a few problem students
from ruining an entire class’ and ‘I don’t always know how to keep track of several activi-
ties at once.” Unlike the original questionnaire, we used a five-point Likert scale ranging
from [ =strongly disagree to 5=strongly agree. Negatively phrased items were reverse
scored so that a higher mean score indicated higher teacher efficacy. The internal consist-
ency of the questionnaire was acceptable (a=.77).

Need for Support

In the section about the support needs, participants indicated what hindered them in
using particular CMSs, what support they received from schools to manage students with
ADHD, whether they had a need for information about ADHD, and if so, in what form, and
whether they felt a need for training in managing students with ADHD in the classroom,
and if yes, how much time they were willing to invest in such training.

Procedure

Participants could access the online survey (Qualtrics, Provo, UT) through a hyperlink.
The survey started with an informed consent form and continued with the different sections
of the survey (demographics, ADHD knowledge, teacher efficacy, CMSs, ADHD experi-
ence, ADHD attitude, need for support), followed by a debriefing. Among other descrip-
tive information, participants provided their years of teaching experience. In the subsection
about ADHD experience, participants indicated whether they had ever followed a work-
shop or training in managing behavioral problems in the classroom. The survey completion
time was about half an hour.

Data Analyses

The CMSs questionnaire was developed mainly on the basis of the literature referring
to primary school teachers. To determine whether the CMS items are also applica-
ble to secondary school teachers, we computed for each CMS the percentage of sec-
ondary school teachers that indicated to ‘never/rarely’ use this particular CMS. Every
CMS that was used by less than 15% of secondary school teachers was considered as
a CMS that is ‘not or less applicable’ to secondary school teachers. Subsequently, the
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next analyses on the CMSs questionnaire were performed both including and excluding
these ‘not or less applicable’ CMSs.

The main variables of the study were the (reported) frequency of use and the (per-
ceived) effectiveness of CMSs, indicated by the mean scores on the CMSs question-
naire. To examine teachers’ frequency of use of CMSs for students with symptoms of
ADHD as well as for TD students, we performed a mixed ANOVA for the frequency
of use of CMSs with factors such as strategy type (antecedent-based, consequence-
based, self-regulation), ADHD status (ADHD, typical), and school setting (primary
school, secondary school). The same analysis was performed for the effectiveness of
CMSs, excluding the factor of ADHD status, because the effectiveness was only rated
for students with symptoms of ADHD. For the mixed ANOVAs, we applied a Green-
house—Geisser correction in case the assumption of sphericity was violated. To exam-
ine the association between the frequency of use and the effectiveness of CMSs for
students with symptoms of ADHD, we computed Kendall’s tau between the ratings of
frequency of use and effectiveness for each CMS item.

Primary and secondary school teachers differed significantly regarding variables that are
potentially related to the frequency of use of CMSs. We therefore performed a separate
multiple linear regression analysis for each group to identify relevant teacher character-
istics associated with the frequency of use of CMSs for students with ADHD symptoms.
Because of the explorative nature of the analyses and our interest in the unique contribu-
tion of each factor, we conducted simultaneous (forced entry) regression analyses. Teacher
characteristics that were included as predictors in the analyses were experience (years of
teaching experience), knowledge (% correct answers on ADHD knowledge questionnaire),
attitude (mean score on ADHD attitudes questionnaire), efficacy (mean score on teacher
efficacy questionnaire), and training (1 =ever received training in managing behavioral
problems in the classroom, O =received no such training).

All statistical analyses were performed using the Statistical Package for the Social
Sciences version 24. For the correlation analyses, we adopted a conservative signifi-
cance level (alpha) of .001 to correct for multiple testing. For the other analyses, we
adopted a liberal significance level of .05 and used the effect sizes to interpret the
results. A partial eta squared (for the ANOVAs) of .01, .06, and .14 and a semi-partial
correlation (for the regression analyses) of .10, .30, and .50 were considered small,
medium, and large respectively (Cohen 1988). Teachers’ experiences of barriers and
their support needs were qualitatively described based on participants’ answers in the
subsection on support needs.

Results
Descriptors of Student Characteristics

Teachers completed the CMSs questionnaire for 140 students (84.3% boys) with symp-
toms of ADHD, from kindergarten to twelfth grade (Mdn=grade 5). A small major-
ity (60.7%) of these students had a formal diagnosis of ADHD, 30% had no ADHD
diagnosis, and 9.3% had a possible ADHD diagnosis. Teachers characterized 58.6%
as ADHD combined type, 27.9% as ADHD hyperactive-impulsive type, and 13.6% as
ADHD inattentive type.
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Descriptors of CMS Items

An overview of the mean scores with standard deviations on the individual CMS items is
provided in Table 2. Teachers used strategies 1, 2, and 18 regularly to always (mean score
of three or higher) for both students with symptoms of ADHD and TD students. Addi-
tionally, strategies 4, 7, and 17 were used regularly to always for students with ADHD
symptoms. Teachers used strategies 5, 24, and 28 least often (mean score of less than one
and a half). Other strategies that were used rarely to sometimes (mean score of less than
two) included strategies 12, 14, 21, 22, 25, 26, and 30. The findings for the effectiveness
of CMS items were similar, meaning that CMSs that were used more often were generally
perceived as more effective.

Applicability of CMSs to Secondary School Teachers

See Online Resource 1 for an overview of the percentage of secondary school teachers that
indicated to never or rarely use particular CMSs. Only item 5 (‘adjusted seating’) was used
by less than 15% of secondary school teachers. Separate analyses with and without item 5
did not show any significant differences in results. Therefore, we report only the outcomes
of the analyses including all 30 CMS items.

Frequency of Use of CMSs

Figure 1 shows the mean scores with 95% confidence intervals of the frequency of use
of the three types of CMSs for students with symptoms of ADHD as well as for TD stu-
dents, separated for primary and secondary school teachers. For both students with ADHD
symptoms and TD students, primary as well as secondary school teachers used anteced-
ent-based CMSs more frequently than consequence-based CMSs (all contrasts: p <.001,
.1551];5.50). Self-regulation CMSs were applied less often than both consequence-
based CMSs (all contrasts: p<.001, .0851]}%5.40) and antecedent-based CMSs (all con-
trasts: p<.001, .4551]55.62). Teachers used antecedent-based CMSs significantly more
often for students with ADHD symptoms than for TD students (M ference =014, p <.001,

4 1 mPrimary school, ADHD student
@Primary school, TD student
3] oSecondary school, ADHD student

o Secondary school, TD student

Frequency of use

BB g

Antecedent-based Consequence-based  Self-regulation
Type of CMS

Fig.1 Bar graph (mean scores with 95% confidence intervals) of primary and secondary school teachers’
reported frequency of use of several types of classroom management strategies (CMSs) for students with
symptoms of ADHD as well as for typically developing (TD) students. Frequency of use was rated from
1="never/rarely’ to 4= ‘very often/always’
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np .13, medium effect). However, there were no differences in the frequency of use of
consequence-based CMSs (Mdlfference 0.07, p=.056, np .03) and self-regulation CMSs
(M gifrerence =0.03, p=.353, np— .01) for students with symptoms of ADHD and TD stu-
dents. This was indicated by a significant ADHD status X Strategy type interaction (F(2,
276)=9.19, p<.001, n. =06, small effect).

There was a difference between primary and secondary school teachers’ frequency of use
of CMSs, as indicated by a significant Strategy type X School setting interaction (F(1.67,
230.38)=3.60, p=.037, n§=.03, small effect). Compared to secondary school teachers,
primary school teachers more frequently applied antecedent-based CMSs (M gigrerence = 0-32,
p< .001, np— .18, large effect) and self-regulation CMSs (M gference=0.24, p=.007,
np .05, small effect). Both types of teachers did not differ Wlth regard to the frequency of
use of consequence-based CMSs (M gigerence =0.10, p=.075, n =.02).

A significant ADHD status X School setting interaction (F(l 138)=24.34, p<.001,
n§=.15, large effect) indicated that primary and secondary school teachers differed in
their frequency of use of CMSs for students with symptoms of ADHD and TD students.
Whereas primary school teachers applied CMSs more often for students with symptoms
of ADHD than for TD students (M igerence =018, p<.001, n§=.21, large effect), second-
ary school teachers appeared not to adapt their use of CMSs to students with symptoms of
ADHD (M ifrerence =0.06, p=.103, ng =.02). Further examination of this interaction showed
that primary and secondary school teachers differed significantly in their frequency of use
of CMSs for students with ADHD symptoms (Mdlfference_o 34, p<.001, n =.22, large
effect) but not for TD students (M y;ference =0.10, p=.082, np .02). The three-way interac-
tion of Strategy type X ADHD status X School setting was not significant (F(2, 276)=1.92,
p=.149,n2=01).

Effectiveness of CMSs

Figure 2 shows the mean scores with 95% confidence intervals of the effectiveness
of the three types of CMSs for students with symptoms of ADHD, separated for pri-
mary and secondary school teachers. In line with the frequency of use, primary school
teachers reported a higher effectiveness of antecedent-based CMSs (M girerence = -23,
p .007, n =.05, small effect) and self-regulation CMSs (M ygerence =0.31, p=.009,

p =.05, small effect) as compared to secondary school teachers, whereas the perceived

47 mPrimary school
oSecondary school
(=4
2
3
2 -
B
1

Antecedent-based Consequence-based  Self-requlation
Type of CMS

Fig.2 Bar graph (mean scores with 95% confidence intervals) of primary and secondary school teachers’

perceptions of the effectiveness of several types of classroom management strategies (CMSs) for students
with symptoms of ADHD. Effectiveness was rated from 1= ‘no effect’ to 4= ‘very good effect’
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effectiveness of consequence-based CMSs did not differ significantly between both
types of teachers (M gforence=0.05, p=.485, n§<.01). This was indicated by a sig-
niﬁcant Strategy type X School setting interaction (F(1.85, 255.07)=4.36, p=.016,
n =.03, small effect). Further exammatlon of this interaction showed that both pri-
mary (Mdlﬁereme 0.39, p<.001, np— .31, large effect) and secondary (M igerence =0-47,
p<.001, np— .49, large effect) school teachers experienced antecedent-based CMSs as
more effective than self-regulation CMSs. However, primary school teachers rated con-
sequence- based CMSs as less effective than antecedent-based CMSs (M y;frerence = 0-28,
p<.001, np— 31, large effect) and equally effective as self-regulation CMSs
(M gifrerence =0.11, p=.052, np— .04), whereas secondary school teachers reported con-
sequence- based CMSs as equally effective as antecedent-based CMSs (M igrorence = 0.11,
p=.070, np— .07), but more effective than self-regulation CMSS (M yference =0-36,
p<.001, np— .33, large effect).

The correlations between the frequency of use and effectiveness of CMSs can be
found in Table 2. Kendall’s tau ranged from .16 (p=.043) to .68 (p <.001). Twenty-
six out of 30 CMSs reached significance (p <.001), indicating a positive association
between the frequency of use and the perceived effectiveness of the CMS.

Teacher Characteristics

The results of the regression analyses are shown in Table 3. For primary school teach-
ers, the regression analysis showed that none of the individual teacher factors signifi-
cantly predict the frequency of use of CMSs for students with symptoms of ADHD,
nor could the teacher factors collectively (F(5, 83)=1.68, p=.149, R%*= .09, Raldj =.04).
For secondary school teachers, only attitude showed a significant relationship with the
frequency of use of CMSs (sr=.29, small effect). The regression model for secondary
school teachers including all teacher factors could explain 15% of variation in teachers’
frequency of use of CMSs for students with symptoms of ADHD, which was not signifi-
cant (F(5, 45)=1.57, p=.189, R*=.15, Rddj—.OS).

Table 3 Outcomes of regression analyses of the reported frequency of use of classroom management strate-
gies for students with symptoms of ADHD

Predictor Primary school teachers (n=_89) Secondary school teachers (n=>51)
b (SE) B 183) p sr b (SE) p 145) p sr
Constant 2.20 (0.422) 0.78 (0.582)

Experience 0.00 (0.003) 0.06 047 .637 .04 0.00 (0.005) —0.01 —-0.03 978 -.01
Knowledge 0.22(0.244) 0.10 0.89 .379 .08 0.37(0.330) 0.16 1.12 .269 .16

Attitude -0.01(0.099) -0.01 -0.11 916 —-.03  0.31(0.149) 033 205 .046* .29
Efficacy 0.04 (0.087) 0.06 051 .614 .06 0.03 (0.121) 0.04 028 .785 .02
Training 0.13(0.068) 022 1.88 .064 .20 -0.01(0.122) -0.02 -0.10 .920 -.03

Primary school teachers: R?=.09, R, =.04; Secondary school teachers: R>=.15, R2; = .05

adj adj
*p < .05
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Barriers and Support Needs

Teachers experienced several barriers to using particular CMSs, which were comparable
among primary and secondary school teachers. Almost half (46.4%) of teachers indicated
that the classroom situation and working conditions represent a problem. They mainly
pointed to large class sizes, class composition consisting of multiple students with dis-
abilities, and a lack of time. About one-fifth of teachers (21.4%) reported that they do not
apply all CMSs because they adapt their use to the individual student, selecting only the
CMSs that are sufficiently helpful and disregarding those that are ineffective or unneces-
sary for the student. Another reason (12.1% of teachers) was unfamiliarity or insufficient
knowledge of or experience with particular CMSs. A small proportion (7.9%) of teach-
ers indicated that they use only CMSs that correspond to their personality or conviction.
For example, some teachers believed that exclusively positive-oriented CMSs should be
used. Another opinion (5.7% of teachers) was that students with ADHD should not have
an exceptional position and that particular CMSs would be unfair or would be used at the
cost of other students. Finally, a few (2.9%) teachers mentioned that they stick to their
routine and just forget or do not think about some CMSs.

Most teachers indicated that their school provides support in one or more ways. About
half of primary (59.6%) and secondary (47.1%) school teachers knew about the existence
of individual action plans for students. Furthermore, 22.5% of primary schools and 7.8%
of secondary schools organize collegial meetings (i.e., peer-to-peer learning). More than
half (57.3%) of primary school teachers and a smaller proportion (17.6%) of secondary
school teachers could receive internal support from a coach, care team, or teaching assis-
tant. In addition, 15.7% of primary and 9.8% of secondary school teachers could consult or
rely on external professionals. About one-fifth of primary (20.2%) and secondary (17.6%)
schools provide the opportunity to follow (re)training or a workshop to manage students
with behavioral problems. Finally, a minority of primary (6.7%) and secondary (21.6%)
school teachers experience little or no support from their school.

Teachers were asked about their support needs. On the question of what would help
them to better manage students with ADHD in the classroom, 12.4% of primary and 31.4%
of secondary school teachers responded that they do not know or that they need nothing
more. All other teachers made some recommendations. About a quarter (23.6%) of primary
school teachers indicated that a teaching assistant would help them. Primary (12.4%) and
secondary (29.4%) school teachers furthermore asserted that smaller class sizes with fewer
students with disabilities would be helpful for them. Some primary (7.9%) and secondary
(9.8%) school teachers indicated that they had a need for more time. Finally, a substantial
proportion of primary (29.2%) and secondary (23.5%) school teachers suggested that they
would like to have more knowledge and tools for managing students with ADHD. This
was further specified through the questions regarding teachers’ need for information and
training. A proportion of primary (36%) and secondary (20%) school teachers indicated
that they would appreciate more information about ADHD in the form of literature, videos,
collegial meetings, or a lecture. About half of primary (52%) and secondary (45%) school
teachers mentioned a need for training in managing students with ADHD in the classroom.
The time that teachers were willing to invest in such training was, on average, one half-day
to 1 day a year.
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Discussion

The main aim of this survey study was to examine primary and secondary school teach-
ers’ reported frequency of use and the perceived effectiveness of CMSs for students with
symptoms of ADHD. The results show that teachers report that they apply CMSs more
often for students with ADHD symptoms than for TD students. However, this was only the
case for primary school teachers and only with regard to antecedent-based CMSs. Thus, it
was found that Dutch primary school teachers do provide additional support for students
with ADHD, but only in the form of antecedent-based CMSs. This corroborates findings
that teachers in the US report that they use CMSs, particularly environmental and assign-
ment modifications, more frequently for inattentive students than for behavior-typical stu-
dents (Murray et al. 2011). However, the results are not in line with effectiveness studies
on the different types of CMSs. Effectiveness studies indicate that consequence-based and
self-regulation CMSs result in the largest behavioral improvement in students with ADHD
(Gaastra et al. 2016), while antecedent-based CMSs are most effective for increasing aca-
demic performance (DuPaul et al. 2012), which may be the primary focus of teachers. In
this context, we want to point out that DuPaul et al. (2012) examined the effectiveness
of academic interventions, which is somewhat different from our definition of antecedent-
based CMSs. Other explanations for our findings are discussed below.

The present study demonstrates that primary as well as secondary school teachers report
that they apply antecedent-based CMSs most often for both students with symptoms of
ADHD as well as for TD students. Furthermore, they report using consequence-based
CMSs more frequently than self-regulation CMSs. This is in line with findings that Aus-
tralian teachers apply proactive CMSs more often than reactive CMSs (Clunies-Ross et al.
2008). There may be several explanations for these findings. In the present study, teachers
generally reported that they most often use the CMSs that are easy to implement (e.g.,
preferential seating, simple instructions, and praise), and least often use the CMSs that are
more individualized (e.g., daily report card, individual behavior plan, and teaching self-
monitoring skills) or negative-oriented (e.g., time-out and mild punishment). Thus, teach-
ers seem to avoid more individualized and negative-oriented approaches, such as conse-
quence-based and self-regulation CMSs. These results correspond to previous findings that
teachers predominantly rely on less work-intensive CMSs (Arcia et al. 2000; Blotnicky-
Gallant et al. 2015; Martinussen et al. 2011; Mulligan 2001) and prefer positive-oriented
CMSs (Almog and Shechtman 2007; Lee and Witruk 2016; Power et al. 1995).

The results can be further explained in the context of a three-tiered, data-based, prob-
lem-solving model (DuPaul et al. 2011). In this model, interventions are categorized into
three tiers, with universal interventions for all students (Tier 1), targeted interventions for
at-risk students (Tier 2), and individualized interventions (e.g., response cost, time-out, and
self-management) for students who do not sufficiently benefit from Tier 2 interventions
(Tier 3). It is likely that not all students of the present study had such severe problems
requiring Tier 3 CMSs, which mainly consist of consequence-based and self-regulation
CMSs. Finally, self-regulation CMSs may be less familiar to teachers.

In accordance with teachers’ reported frequency of use, primary as well as secondary
school teachers rated antecedent-based CMSs as most effective and self-regulation CMSs
as least effective in reducing behavioral problems. However, the evidence base for effec-
tiveness is the opposite: consequence-based and self-regulation interventions are most
effective in achieving behavioral improvements (Gaastra et al. 2016). One explanation may
be provided by our finding of a strong association between teachers’ reported frequency of
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use and the perceived effectiveness of CMSs; this has also been found in previous studies
(Kaff et al. 2007; Mulligan 2001). When teachers indicate a strategy as being less effective,
this may be because they either do not or only rarely use this strategy, perhaps because
they do not know about its effectiveness. Some teachers indeed remarked that they reported
a low effectiveness for a strategy because they could not estimate its effectiveness. The
association may also be the other way around. Teachers may more often use those CMSs
that they experience as more effective. This would suggest that teachers deliberately apply
CMSs that they consider effective for students. Given the discrepancy between teachers’
perceptions of effectiveness and the evidence base for effectiveness of CMSs, adequate
teacher training for the management of ADHD is vital (see “Implications” section).

Differences Between Primary and Secondary School Teachers

The present study reveals several differences between primary and secondary school teach-
ers. Whereas primary school teachers indicated that they apply CMSs substantially more
often to students with symptoms of ADHD than to TD students, secondary school teach-
ers reported that they use CMSs equally often for both types of students. Thus, second-
ary school teachers generally do not seem to adapt their CMSs to individual students with
ADHD symptoms. Primary and secondary school teachers further differ in terms of the
types of CMSs they reported using. Primary school teachers seem to apply antecedent-
based CMSs considerably more often and self-regulation CMSs somewhat more often than
secondary school teachers. In line with these differences, primary school teachers rated
antecedent-based and self-regulation CMSs as somewhat more effective as compared to
secondary school teachers. These findings are in accordance with previous research indi-
cating that primary school teachers are somewhat more favorable to making adaptations for
students with disabilities compared to secondary school teachers (Hart et al. 2017; Scott
et al. 1998).

The differences in the reported frequency of use and perceived effectiveness of CMSs
between primary and secondary school teachers may be explained by variables associated
with the teacher, educational setting, and the child. Primary and secondary school teachers
varied on several characteristics. For example, a higher proportion of primary school teach-
ers was female and had followed training in managing behavioral problems. Furthermore,
primary school teachers had more knowledge about ADHD. It is unlikely, however, that
these variables alone explain the differences in teachers’ reported frequency of use and
their perceived effectiveness of CMSs, because the regression analyses provide evidence
that these factors play only a negligible or small role. Other differences between primary
and secondary school teachers concern the educational setting in the Netherlands. Whereas
primary school teachers are generally responsible for one class and therefore have more
intense contact with their students, secondary school teachers have to deal with several
classes. Secondary school teachers may therefore experience that the benefits of imple-
menting CMSs for a particular student do not outweigh the costs.

Another explanation may not come from teacher or educational characteristics but
from student variables, such as age. Teachers report fewer ADHD symptoms and related
impairments in adolescents than in children (DuPaul et al. 2014; Narad et al. 2015).
This may suggest that secondary school teachers have less need to use extra CMSs for
students with ADHD. Furthermore, teachers may adapt their role to the students’ age.
For example, primary school teachers may serve as an instructor, whereas secondary
school teachers may adopt the role of a coach. This could explain why primary school
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teachers apply antecedent-based CMSs notably more often than secondary school teach-
ers, as these CMSs are primarily instructional in nature. However, this does not explain
why primary school teachers also use self-regulation CMSs more often. Self-regulation
CMSs seem to be especially suitable for adolescents, because the student has an active
role in the intervention and the teacher functions more as a coach (Clemons et al. 2015;
DuPaul and Weyandt 2006). Other potential explanations are that some CMSs may not
be appropriate for adolescents or may be difficult to implement consistently in a sec-
ondary school setting, or that secondary school teachers are simply not aware of the
existence of such CMSs. The present study found that only less than 15% of secondary
school teachers use adjusted seating, whereas other CMSs that may be considered as
less general practice for secondary school teachers (e.g., use of daily report cards send
to parents and post classroom rules in view) were applied by a higher percentage of sec-
ondary school teachers. This is a remarkable finding and may need further examination.
Because most effectiveness studies have been conducted among primary school children
with ADHD, future research could focus on the adolescent population as well.

Teacher Characteristics

Examination of the role of teacher characteristics resulted in a significant but only
weak association between secondary school teachers’ attitudes towards ADHD and
their reported frequency of use of CMSs for students with ADHD symptoms. Second-
ary school teachers with a more positive attitude towards ADHD were more likely to
apply CMSs to these students. This association was not found for primary school teach-
ers. Blotnicky-Gallant et al. (2015) found that Canadian primary school teachers with
a more positive attitude towards ADHD reported using behavior management CMSs
(but not instructional CMSs) somewhat more often. Thus, attitude towards ADHD is
likely to be related to the frequency of use of particular CMSs. Another study suggests
that teachers’ beliefs about the etiology of a student’s disability is important (Stanovich
and Jordan 1998). For example, Stanovich and Jordan (1998) found that teachers who
assume that a student’s problems are the result of the interaction between student and
environment (interventionist perspective) show more effective teaching behavior as
compared to teachers who believe that the problems are inherent to the student (pathog-
nomonic perspective).

In the present study, primary and secondary school teachers’ reported frequency of
use of CMSs was not related to teaching experience, knowledge about ADHD, teacher
efficacy, or level of training in managing behavioral problems. Other studies also sug-
gest that these factors play only a negligible or small role (Blotnicky-Gallant et al. 2015;
Curtis et al. 2014; Hart et al. 2017; Martinussen et al. 2011; Murray et al. 2011; Ohan
et al. 2008). Martinussen et al. (2011), however, found a moderate association between
the level of Canadian teachers’ in-service training in ADHD and their reported fre-
quency of use of instructional CMSs, but a weak relationship between training and the
use of behavior management, suggesting that training is related to the frequency of use
of some CMSs but not others. Correlational studies like ours cannot make inferences
about the directional nature of the relationship. However, experimental effectiveness
studies have shown that teacher training can have positive effects on teachers’ practices
for students with ADHD (Froelich et al. 2012; Miranda et al. 2006; Zentall and Javorsky
2007).
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Barriers and Support Needs

The final aim of this study was to gain insight into teachers’ experience of barriers and
their support needs. Almost half of teachers perceived that large class sizes, the class com-
position consisting of multiple students with disabilities, and a lack of time are the main
reasons for not using particular CMSs. Accordingly, teachers indicated that smaller class
sizes with fewer students with disabilities, having a teaching assistant in the classroom, and
more time would help them to deal with students with ADHD in the classroom. These bar-
riers are mainly beyond the influence of the teachers themselves and may be predominantly
a consequence of recent policies to include students with special needs in regular schools.
It is important to highlight that the use of CMSs may also depend on the organization and
financing of the educational system of the country, including government cutbacks. Around
half of the teachers indicated a need for training in the management of ADHD, both in pri-
mary and secondary school. On average, teachers were willing to invest about one half-day
to 1 day per year in such training. A small proportion had a need for information in another
form, such as literature, videos, collegial meetings, or a lecture. Thus, although teachers
expressed a need for professional development, they were unwilling to invest much time in
this. This may be due to the perceived high workload, but future research may be necessary
to (dis)confirm this suggestion. Teachers indicated that they adapt their use of CMSs to
individual students. This is an important finding, because research supports an individual-
based approach to classroom management (see Miller and Lee 2013 for a review of func-
tional behavioral assessment).

Most teachers experience support from their school to some extent. Support is provided
in the form of individual action plans for students, collegial meetings, internal support from
a coach, care team, or teaching assistant, the possibility to approach external professionals,
or the opportunity to work on professional development. Remarkably, about one-fifth of
secondary school teachers indicated that their school provides no support. Considering the
present findings, providing training for secondary school teachers would appear vital.

Limitations and Future Research

The findings must be interpreted within the limitations of this study. First, the sample of
teachers may not be representative of the entire population of general education teachers
in the Netherlands. Only a small proportion of the approached teachers participated in the
study. This may have resulted in a response bias. It is likely that teachers with a higher
interest in ADHD completed the survey. These teachers may already be more prepared to
support students with behavioral problems. The findings may therefore be an overestima-
tion of teachers’ frequency of use of CMSs for students with ADHD symptoms. Another
limitation regarding the generalizability of the results concerns the sample of students.
Teachers reported their frequency of use of CMSs for a specific student with symptoms of
ADHD of their own choice, which was most likely a student with relatively severe prob-
lems. The findings may therefore be less representative for students who display milder
ADHD-related problems. Nevertheless, about one-third of students selected by the teach-
ers had no formal diagnosis of ADHD, suggesting that students with less severe behavio-
ral problems were also included. Furthermore, the results are most representative for boys
with symptoms of ADHD, because the teachers mostly selected male students. A final lim-
itation regarding the sample is its small size, particularly the cell sizes for the analyses of
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teacher factors. Future research in larger samples is therefore necessary to formulate more
firm conclusions about the role of teacher characteristics.

There are some limitations regarding the CMSs questionnaire. To allow for a compari-
son between the types of CMSs, we computed mean scores for the CMSs within each type
of strategy. However, the internal consistency of the self-regulation CMSs was low, reduc-
ing the reliability of the conclusions on the types of CMSs. In addition, conclusions about
the role of teacher characteristics are focused on the total frequency of use of CMSs. It
is possible, however, that teacher characteristics are more related to the use of particular
CMSs. Future research could therefore focus more on associations with individual CMSs.
Furthermore, our study solely relied on teachers’ self-reporting. Although Clunies-Ross
et al. (2008) found a positive association between teachers’ reported frequency of use and
the observed frequency of use of CMSs, our findings may not accurately reflect teachers’
actual daily practices. Future research could, therefore, focus on the validity of the CMS
questionnaire and include both self-reports and classroom observations.

Finally, future research can focus on the bridge between science and practice. In inclu-
sive classrooms, it is necessary that interventions are not only effective but also feasible,
acceptable, and cost-effective (DuPaul and Weyandt 2006). Researchers and educational
professionals may consult together to develop interventions and ways to transfer these
interventions to inclusive classrooms. This is important at both primary and secondary
school level.

Implications

This study has several implications. Teachers indicated that they do not use particular
CMSs because of a lack of time, large class sizes, and class composition that includes mul-
tiple students with behavioral problems. This finding suggests that regular schools may
have insufficient facilities to adapt to recently changed policies to include students with
special needs in regular classes. School boards and educational support professionals may
therefore need to consult together regarding how to provide adequate support to teachers,
both in primary and secondary school. Teacher training may be provided to increase teach-
ers’ knowledge about effective classroom management. For this, current teacher training
could be reevaluated and, if necessary, adapted. Such training should include information
about not only general CMSs but also individualized CMSs. Guidelines for professional
development in education outline that training should be coherent, content-focused, col-
laborative, active and situated in classroom settings, and should include student data (Leko
and Brownell 2009). Teacher training may also focus on attitudes towards ADHD, because
our findings show that secondary school teachers’ attitudes are related to the frequency
with which they use CMSs. It may also be necessary to increase teachers’ motivation to
invest in such training.

Conclusion

The present study indicates that teachers report using a variety of evidence-based CMSs
for students with symptoms of ADHD. However, CMSs that are more individualized,
including consequence-based and self-regulation CMSs, are less frequently used. Accord-
ing to recent meta-analytic results, these CMSs in particular lead to the largest behavioral
improvement (Gaastra et al. 2016), whereas antecedent-based CMSs are more effective in
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increasing academic performance (DuPaul et al. 2012). A striking finding is that secondary
school teachers generally do not adapt their classroom practices to students with ADHD
symptoms, despite the fact that educational problems for children with ADHD often con-
tinue into adolescence (Barkley 2015; Daley and Birchwood 2010; Loe and Feldman
2007). Furthermore, teachers’ reported frequency of use of CMSs for students with ADHD
symptoms is positively related to the perceived effectiveness of CMSs for such students.
However, the perceived effectiveness of CMSs for reducing behavioral problems does not
correspond to the evidence base for effectiveness, suggesting that teachers may be insuf-
ficiently informed about the effectiveness of different CMSs for students with ADHD. It
therefore appears that unfamiliar CMSs are not favored by teachers. School boards and
educational professionals thus have a crucial role to play in adequately training teachers
and removing barriers to the use of evidence-based effective CMSs.
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