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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is one of 
the most prevalent childhood psychiatric disorders, charac-
terized by age-inappropriate, pervasive, and persistent lev-
els of inattention, hyperactivity, and/or impulsivity 
(American Psychiatric Association, 2013). Symptoms can 
manifest in different ways across settings (McConaughy 
et al., 2010) and are often first recognized in the classroom 
(Abikoff et al., 2002; Junod et al., 2006). Besides special 
demands of the classroom on a child’s ability to focus, sus-
tain attention, and/or to control his or her behavior, deviant 
behaviors are often more rapidly recognized by teachers 
(Lauth et al., 2006). This emphasizes the need for reliable 
and valid measures to assess ADHD in the classroom.

In addition to information from the parents, teachers are 
considered to be important informants for the assessment of 
ADHD symptoms in children (American Academy of 
Pediatrics, 2000; American Psychiatric Association, 2013). 
Different methodologies can be used: rating scales, struc-
tured or nonstructured teacher interviews, and/or structured 
or nonstructured observations. Evidence suggests that up to 

85% the clinicians reported using teacher rating scales to 
assess ADHD symptoms at school (Handler & DuPaul, 
2005). Furthermore, 64% of the clinicians reported using 
teacher interviews (structured and nonstructured), whereas 
only 38% reported to use classroom observations (struc-
tured and nonstructured) (Handler & DuPaul, 2005).

There are several Diagnostic and Statistical Manual of 
Mental Disorders (DSM)-based standardized behavior rat-
ing scales that can be used in the schools, either as a small-
band scale assessing only ADHD or as part of a broadband 
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scale assessing a broader range of child psychiatric condi-
tions including ADHD. Small-band scales usually include 
items displaying DSM symptoms of the disorder scored on 
a Likert-type scale and are highly sensitive and specific in 
distinguishing between children diagnosed with ADHD 
and typically developing community controls (sensitivity 
and specificity > 94%; American Academy of Pediatrics, 
2000). However, rating scales are not recommended as a 
sole diagnostic tool for assessing classroom ADHD 
(American Academy of Pediatrics, 2000; National Institute 
for Health and Care Excellence, 2018; Pliszka, 2007), 
because ratings may be biased by projection bias or halo 
effects (Burns et al., 2003; DuPaul, 2003; Gomez et al., 
2003), and they do not take functional impairment into 
account (National Institute for Health and Care Excellence, 
2018). In addition, teachers are not trained in diagnosing 
psychopathology in children.

Semi-structured clinical interviews are less sensitive to 
bias and accepted as the gold standard assessment method 
for the evaluation of the presence, duration, frequency, 
severity, and onset of ADHD symptoms in the classroom 
(Pelham et al., 2005; Pliszka, 2007; Taylor & Sonuga-
Barke, 2008; Volpe et al., 2005). Semi-structured clinical 
interviews require teachers to describe behaviors in several 
situations, related to ADHD and comorbid conditions. On 
the basis of the derived descriptions, the clinician rates 
symptoms as present or absent, taking functional impair-
ment into account. Although published studies into the reli-
ability of semi-structured clinical teacher interviews are 
lacking, one study showed high test–retest reliability of two 
interviewers contacting teachers within a 2-week timeframe 
(r = .79–.94; Valo & Tannock, 2010). Regarding validity, 
this study showed that children who met criteria for ADHD 
on the Teacher Telephone Interview (TTI; Tannock et al., 
2002) were more likely to score above the clinical range on 
the corresponding Conners’ Teacher Rating Scale—Revised 
(CTRS-R; Conners, 1997) subscales (χ2 = 19.39 for inat-
tention and 62.46 for hyperactivity–impulsivity). A fallback 
of DSM-based semi-structured clinical interviews is that 
they are time-consuming (particularly for teachers) and 
have to be conducted by a (trained) clinician.

Systematic observations are viewed as one of the most 
objective and direct measurements of a child’s behavior 
including ADHD (Volpe et al., 2005). They are frequently 
used to assess ADHD symptoms at school, particularly 
among school psychologists (Handler & DuPaul, 2005; 
Shapiro & Heick, 2004; Wilson & Reschly, 1996). The most 
commonly used observational coding schemes assessing 
ADHD symptoms focus on inattention by measuring off-
task behavior and hyperactivity by measuring motor move-
ment and noisiness. Impulsivity is usually not explicitly 
assessed in these coding schemes, but is taken into account 
when scoring disruptive and oppositional behaviors (see, 
for reviews, Pelham et al., 2005; Volpe et al., 2005). 

However, also direct observations are time-consuming 
(e.g., observers need to be trained, observations have to be 
conducted, and coding behavior is time-consuming). 
Although studies into the validity of coding schemes are 
limited, reliability of most coding schemes appears to be 
acceptable (r = .61–1, φ = .60–1, κ = .39–.99; Minder 
et al., 2017; Pelham et al., 2005).

Little research has been conducted to establish the valid-
ity of teacher rating scales in assessing ADHD symptoms at 
school (Parker & Corkum, 2016). To date, only the validity 
of combined parent and teacher ratings has been studied in 
relation to a full diagnostic assessment including classroom 
observations, review of the child’s school records, semi-
structured interviews with teacher and parent, and a stan-
dardized assessment of the child’s cognitive abilities and 
skills, showing high sensitivity (McGonnell et al., 2009; 
Parker & Corkum, 2016), but moderate specificity (Parker 
& Corkum, 2016). This is in line with findings of a review 
by Snyder et al. (2006) that showed moderate to high over-
all accuracy of parent and teacher rating scales for classify-
ing children with ADHD. So far, validity studies of teacher 
rating scales (e.g., not in combination with parent ratings) 
are lacking, although studies do report positive associations 
between teacher ratings and structured classroom observa-
tions (see, for review, Minder et al., 2017). This review 
showed small to moderate, occasionally strong, convergent 
validity (r = .02–.50) for total ADHD symptoms, although 
they did not look separately at inattention and hyperactiv-
ity–impulsivity. Furthermore, other assessment methods 
(e.g., clinical interviews) were not taken into account.

As there is currently no systematic review of studies 
into associations between teacher rating scales and either 
clinical interview or structured classroom observation 
instruments, this systematic review and meta-analysis was 
aimed at aggregating available studies on the validity of 
teacher ratings of inattention and hyperactivity–impulsiv-
ity symptoms. We expected correlations between teacher 
rating scales and semi-structured clinical teacher inter-
views or structured observations to be stronger for overt 
behavior (hyperactivity and impulsivity) than for covert 
behavior (inattention) (Atkins et al., 1989; Lauth et al., 
2006; Milich & Landau, 1988; Whalen et al., 1978, 1979). 
Furthermore, differences in the demands put on boys and 
girls and differences in the expectations from boys and 
girls, as well as changing demands and expectations across 
development, might influence the perception of behavior 
as reflected in teacher ratings. Teachers are more likely to 
underestimate ADHD symptoms in girls (Meyer et al., 
2020), and identify inattention in girls as attentional or 
emotional difficulties rather than ADHD symptoms 
(Groenewald et al., 2009). Similarly, teachers are more 
likely to interpret behavior of the youngest children in a 
class as reflecting ADHD symptoms rather than young but 
age-appropriate behavior (Halldner et al., 2014; Krabbe 
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et al., 2014). To verify if observed relations are stable 
across sex and age, we studied whether validity differs for 
boys and girls and across ages.

Method

Study Selection and Description

This systematic review and meta-analysis was carried out in 
accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) state-
ment (www.prisma-statement.org). Studies had to meet the 
following criteria to be included: (a) The study was pub-
lished in the English language in an academic peer-reviewed 
journal between 1980 (introduction of ADHD in the DSM 
[3rd ed.; DSM-III; American Psychiatric Association, 
1980]) and January 2020 (final literature search), (b) par-
ticipants in the study attended elementary school (average 
age between 6 and 12 years), and (c) ADHD-related behav-
ior was evaluated using a teacher rating scale aimed to 
assess ADHD symptoms based on the description according 
to DSM-III or more recent editions, and either (1) a semi-
structured clinical teacher interview assessing ADHD 
symptoms, or evaluated using (2) a structured classroom 
observation of ADHD behavior by an independent observer, 
according to Hintze’s (2005) definition of systematic direct 
observation (see below). Both clinical and community sam-
ples were included. With regard to medication use, studies 
were included only if the different methods of assessment 
were administered under the same medication condition. 
Studies were excluded if (a) the study sample mainly con-
sisted of children diagnosed with psychiatric disorders other 
than ADHD, such as oppositional defiant disorder, conduct 
disorder, autism spectrum disorder, anxiety disorder, and tic 
disorder, or of children with neurological dysfunctions, 
such as epilepsy; (b) the study sample consisted of only 
children with intellectual disability (with or without comor-
bid ADHD symptoms); (c) the clinical interview or class-
room observation did not yield a quantitative outcome 
measure (e.g., only descriptions of behavior, without fre-
quency or duration); or (d) the reporting pertained to (sin-
gle) case studies. In the case multiple articles were published 
using the same sample, and if dependent variables did not 
differ between studies, we included the study with the larg-
est sample size, the most comprehensive description of the 
assessment of ADHD symptoms, or the first published 
paper on the sample, respectively. In case insufficient data 
were reported on the association between teacher ratings 
and interviews and/or observation scores, the authors of the 
relevant studies were contacted.

A comprehensive search was performed in the biblio-
graphic databases PubMed, EMBASE, Ebsco/ERIC, and 
Ebsco/PsycINFO, from inception up to January 17, 2020. 
The search was conducted in collaboration with a medical 

librarian. The following terms were used (including syn-
onyms and closely related words) as index terms or free-
text words: “Attention Deficit Disorder with Hyperactivity,” 
“School/Classroom Observation,” and “Teacher Interview.” 
Duplicate articles were excluded. The full search strategies 
for all databases can be found in Supplementary File S1. 
The first author (A.I.S.) and a second independent assessor 
(K.V.) screened all articles for eligibility on title and 
abstract. Thereafter, full-text articles were screened for eli-
gibility. Conflicts were resolved by consensus. Reference 
lists of included articles were searched for additional arti-
cles satisfying the inclusion criteria.

Definitions and Outcome Measures

Characteristics of the sample and information on the rating 
scale, interview, and/or classroom observation method were 
extracted from the included studies. Ideally, for each instru-
ment, scores on the inattention and hyperactivity–impulsiv-
ity subscales as well as total ADHD symptom score were 
extracted.

Teacher ratings of ADHD behavior. Teacher ratings of ADHD 
behavior included rating scales purported to assess the 
symptom domains of ADHD (e.g., symptoms of inattention, 
hyperactivity–impulsivity, and/or total ADHD symptoms). 
If studies reported on two or more rating scales, then we 
included the rating scale that had the highest validity for 
measuring DSM-related symptoms and/or that included 
data for all subscales (i.e., inattention, hyperactivity–impul-
sivity, and total ADHD scale), or assessed the largest sam-
ple, respectively. When higher scores on the rating scale 
indicated fewer problems, the scores on the rating scale 
were reversed by multiplying the score by −1.

Clinical teacher interviews. Teacher interviews included 
semi-structured clinical teacher interviews, assessing 
ADHD symptom domains according to DSM-III or more 
recent releases. All interviews were with the primary teacher 
of the child (e.g., the teacher spending most time with the 
child). ADHD symptoms were rated by a clinician or trained 
interviewer according to a protocol or manual of the clinical 
interview.

Structured classroom observations. We have used Hintze’s 
(2005) definition of systematic direct observation to include 
studies using observational measures, meaning that studies 
were included if (a) ADHD symptom domains (e.g., on-task 
and/or off-task behavior as a measure of inattention, hyper-
activity, and impulsivity) were assessed; (b) to be observed 
(e.g., coded or scored) symptoms were fully operational-
ized; (c) observations were conducted using standardized 
procedures; (d) observations were conducted in the class-
room (not during an individual test session); and (e) the 
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observations were rated by independent observers (e.g., 
observers were unaware of a child’s diagnostic and treat-
ment status) using standardized instructions. Furthermore, 
(f) either ADHD symptoms were rated on a quantitative 
scale in terms of frequency, duration, or percentage of total 
time, or descriptions of behavior were rated on a scale (e.g., 
Likert-type scale). For observation methods that report on 
different behaviors measured on the same scale (e.g., both 
interval coding or continuous coding within the same time 
period) that pertain to a similar symptom domain (e.g., 
repetitive movements, noisiness, and interrupting behavior 
as a measure of hyperactivity–impulsivity), raw scores were 
aggregated to obtain a single score for the corresponding 
ADHD symptom domain, by calculating the sum of fre-
quency or duration of these behaviors (within the same time 
period), following previous studies (Epstein et al., 2005; 
Junod et al., 2006). When inattention was operationalized 
as being on-task rather than off-task behavior, the inatten-
tion subscale was reversed by multiplying the score by −1. 
Scales measuring only disruptive behavior and scales 
assessing both hyperactive and rule-breaking behavior (e.g., 
oppositional or aggressive behavior) were excluded.

Background variables. The background variables sex, age, 
medication use, and comorbid psychiatric diagnosis were 
extracted from the articles or requested from the authors. 
Sex was defined as the percentage of male participants in 
the study sample. Age was the mean age in years. When the 
study sample included children on medication, the percent-
age of children on medication at baseline was extracted. 
Comorbidity was defined as all diagnoses other than 
ADHD, according to the DSM guidelines.

Statistical analyses. Statistical analyses were performed 
using SPSS version 24.0 (IBM Corp., 2016) and Compre-
hensive Meta-Analysis (Borenstein et al., 2005). For all 
included studies, we extracted correlations between rating 
scale scores and interviews or observational measures cal-
culated across the full study sample, number of participants 
(N), the reported measure of association (Pearson’s r or 
Spearman’s rho), and the accompanying significance level 
(p). To maximize homogeneity between study samples, we 
used raw correlations without any covariates (e.g., partial 
correlations). If raw correlations were not available, authors 
were contacted. For studies reporting correlations only for 
subgroups (e.g., ADHD and controls), authors were con-
tacted to provide measures of association pertaining to the 
full study sample to maximize the distribution of scores 
within samples to allow a dimensional rather than a categor-
ical approach.

First, meta-analytic effect sizes were calculated for the 
association between rating scale scores and interview or 
observational measure. A minimum of three studies were 

used to calculate meta-analytic effect sizes (Borenstein 
et al., 2011). Correlations of .10, .30, and .50 were inter-
preted as small, medium, and large effects, respectively 
(Cohen, 1988). Differences between meta-analytic effects 
for symptom domains and assessment methods were tested 
for significance using Fisher’s r-to-z transformations 
(Borenstein et al., 2011). Exploratory meta-regression anal-
yses were used to test whether background variables con-
founded the results. A minimum of 10 studies were used to 
calculate meta-regression effects (Borenstein et al., 2011). 
Sensitivity analyses were used to check whether specific 
instrument characteristics (e.g., type of rating scale, inter-
view or observation method, number of observations) or 
sample (e.g., clinical sample or community sample) affected 
the meta-analytic effects. For example, it was examined 
whether correlations between teacher ratings and observa-
tions differed for observations conducted on single or mul-
tiple schooldays, given that observations conducted on 
multiple days are more representative for the child’s behav-
ior as rated by teachers using a rating scale.

All meta-analytic effect sizes were computed using the 
random-effects model (method of moments estimation), 
because heterogeneity may have been introduced using data 
from different instruments to assess ADHD symptoms 
according to different editions of the DSM. Q and I2 tests 
were used to calculate heterogeneity (Borenstein et al., 
2011). A significant p value of the Q test indicates heteroge-
neity. I2 test values of 25%, 50%, and 75% represent low, 
moderate, and high heterogeneity, respectively (Higgins 
et al., 2003).

Publication bias. The possibility of publication bias was 
assessed for all meta-analytic outcomes based on a mini-
mum of 10 studies (Cochrane Collaboration, 2011). Two 
methods were used: (a) The degree of funnel plot asymme-
try was determined with the method as proposed by Egger 
et al. (1997) (two sided, α = .05), and (b) Rosenthal’s fail-
safe N was calculated to determine the number of studies 
needed to nullify the meta-analytic effect (Rosenthal, 1995).

Study quality. To assess study quality, four items of the Crit-
ical Appraisal Checklist for Diagnostic Test Accuracy Stud-
ies (Joanna Briggs Institute, 2017) were used regarding 
patient selection, parallel assessment of both measures, and 
bias due to missing data. The selected items are presented in 
Supplementary File S4, and each item was independently 
scored “yes,” “no,” or “unclear” by two of the authors 
(A.I.S. and K.V.). Conflicts were resolved by consensus. 
The sum of items scored “yes” was taken as the measure of 
study quality (range 0–4). Correlational analyses were con-
ducted to assess whether study quality was related to effect 
size findings for convergent validity of inattention, hyper-
activity–impulsivity, and total ADHD.
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Results

The initial search yielded 51 studies eligible for inclusion in 
our meta-analysis. Five papers reported data on the same 
sample, and from the remaining 46 articles, 24 did not 
report on all necessary outcome measures of interest for 
which data were either not available from the authors upon 
request (n = 22), or authors could not be reached (n = 2). A 
total of 3,947 children from the 22 remaining studies were 
included in this meta-analysis. Figure 1 presents an over-
view of the inclusion of studies and reasons for exclusion.

Meta-Analytic Associations Between Rating 
Scale and Clinical Interview Scores

A total of 1,744 children from only four different studies 
contributed data to the meta-analysis of the associations 

between rating scale and clinical interview scores. Table 1 
provides an overview of study characteristics. All studies 
included primary school children (5–13 years) at risk for 
ADHD, including both boys and girls (the percentage of 
boys ranged from 69% to 76%). Teacher ratings were col-
lected using two different rating scales (CTRS-R, Conners, 
1997; Strengths and Weaknesses of ADHD-Symptoms and 
Normal-Behaviors [SWAN], Swanson et al., 2012). The 
semi-structured interview measure used in all studies was 
the TTI (Tannock et al., 2002). A summary of the character-
istics of the included instruments is provided in 
Supplementary File S3.

Convergent validity. Meta-analytic results and heterogeneity 
statistics are described in Table 2 and Supplementary File 
S2 (Supplementary Figure S2a). Meta-analytic correlations 
between rating scales and interview measures assessing the 

Figure 1. PRISMA flowchart of the study selection procedure.
Note. PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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same symptom domain of ADHD (n = 4) were all positive 
and strong (r = .548, p < .001 for inattention; r = .641,  
p < .001 for hyperactivity–impulsivity; r = .580, p < .001 
for total ADHD symptoms). The aggregated correlation for 
rating scale and interview scores of hyperactivity–impulsiv-
ity was significantly stronger than that for inattention  
(z = 4.25, p < .001). Effect sizes for hyperactivity–impul-
sivity and total ADHD symptoms showed significant het-
erogeneity (I2 = 87.62 and I2 = 91.14, respectively), 
indicating that there is variability in the magnitude of 
observed correlations. Heterogeneity for inattention was 
low (I2 = 3.90).

Divergent validity. The meta-analytic correlation between 
teacher ratings on the inattention subscales and the hyperac-
tivity–impulsivity of the interview measure was significant 
(r = .175, p = .013), but significantly weaker than the 
aggregated correlation between the inattention scales of the 
two assessment measures (r = .548; z = 12.93, p < .001), 
supporting divergent validity. Heterogeneity was high for 
the meta-analytic correlation between ratings of inattention 
and hyperactivity–impulsivity as measured by interview  
(I2 = 84.34).

The meta-analytic correlation between teacher ratings on 
the hyperactivity–impulsivity subscale and the inattention 
scale of the interview was not significant (r = .200, p = .116) 
and significantly weaker than the aggregated association 
between the hyperactivity–impulsivity subscales of the two 
assessment measures (r = .641; z = 16.42, p < .001), sup-
porting divergent validity. Heterogeneity was high for the 
meta-analytic correlation between hyperactivity–impulsivity 
ratings and by interview-assessed inattention (I2 = 95.41).

Meta-Analytic Associations Between Rating 
Scale and Structured Observation Scores

A total of 2,203 children from 18 different studies were 
included in this meta-analysis. Study characteristics are 

provided in Table 3. All studies included primary school 
children (5–14 years) from either community samples, sam-
ples at risk for ADHD, or samples of children with a clinical 
ADHD diagnosis. Samples included both boys and girls 
(percentage boys ranged from 47% to 100%). Seven differ-
ent ADHD teacher rating scales were used to measure 
ADHD symptoms of children in the classroom, and studies 
used nine different structured classroom observational 
instruments to assess ADHD symptoms in the classroom 
(see Table 3). A summary of the characteristics of the 
included instruments is provided in Supplementary File S3.

Convergent validity. Meta-analytic results and heterogeneity 
statistics are described in Table 4 and Supplementary File 
S2 (Supplementary Figure S2b) and showed that meta-ana-
lytic correlations between subscales of the rating scale and 
observational measures measuring inattention (n = 12), 
hyperactivity–impulsivity (n = 10), or total ADHD symp-
toms (n = 6) were all significant and small to moderate (r 
= .211, p < .001 for inattention; r = .294, p < .001 for 
hyperactivity–impulsivity; r = .261, p < .001 for total 
ADHD symptoms). The aggregated correlation between 
hyperactivity–impulsivity subscales of the two assessment 
measures was significantly stronger than the correlation 
between the inattention subscales of the two measures (z = 
2.59, p = .010). Effect sizes for all subscales showed high 
heterogeneity: I2 = 77.94 for inattention, I2 = 71.54 for 
hyperactivity–impulsivity, and I2 = 78.68 for total ADHD 
symptoms.

Divergent validity. The meta-analytic correlation between 
teacher ratings of inattention and observed hyperactivity–
impulsivity (n = 12) was not significant (trend effect) (r = 
.120, p = .075), and this significantly differed from the con-
vergent validity measure for inattention (r = .211; z = 2.74, 
p = .006), indicating divergent validity for the inattention 
scales of teacher rating scales. For ratings of inattention 
compared with hyperactivity–impulsivity as measured by 
structured observation, heterogeneity was high (I2 = 83.67).

Table 2. Overview of Meta-Analytic Results of Correlations Between ADHD Reports on Teacher Rating Scales and Clinical 
Interview.

Rating scale Clinical interview

Meta-analytic effect size Heterogeneity

N #Studies r 95% CI p Q I2 p

Inattention Inattention 1,740 4 .548 [.506, .588] <.001 3.90 23.12 .272
Hyperactivity–impulsivity 1,740 4 .175 [.038, .305] .013 19.16 84.34 <.001
Total 1,742 4 .426 [.344, .502] <.001 9.21 67.44 .027

Hyperactivity–impulsivity Inattention 1,741 4 .200 [−.050, .426] .116 65.37 95.41 <.001
Hyperactivity–impulsivity 1,741 4 .641 [.540, .723] <.001 24.23 87.62 <.001
Total 1,743 4 .539 [.331, .697] <.001 68.71 95.63 <.001

Total Inattention 1,744 4 .450 [.339, .549] <.001 17.37 82.73 .001
Hyperactivity–impulsivity 1,744 4 .505 [.378, .613] <.001 25.15 88.07 <.001
Total 1,747 4 .580 [.446, .688] <.001 33.87 91.14 <.001

Note. CI = confidence interval.
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Meta-analytic results of the correlation between teacher 
ratings of hyperactivity–impulsivity and observed inatten-
tion (n = 12) showed a significant, small to moderate cor-
relation (r = .252, p < .001). Against expectations, this 
correlation was not significantly weaker than the aggre-
gated association between hyperactivity–impulsivity 
assessed by both measures (convergent validity) (r = .294; 
z = 1.33, p = .184). Heterogeneity was moderate to high  
(I2 = 71.29).

Meta-regression. Testing mean age of the sample at baseline 
and percentage of boys on their effect on our meta-analytic 
results using meta-regression (n ≥ 10 for these factors) did 
not significantly influence our results. Sample sizes were 
too small for meta-regression analyses on medication use 
and comorbidity.

Sensitivity analyses. Sensitivity analyses were conducted to 
investigate whether associations between rating scale scores 
and observational measures were dependent on the type of 
instrument used and the type of sample. The available data 
allowed these sensitivity analyses to be carried out on ( 
n ≥ 3) (a) studies using the Behavioral Observation of Stu-
dents in Schools (BOSS; Shapiro, 2004) as compared with 
the full sample of studies, (b) studies conducting observa-
tions on a single school day (n = 5) versus multiple school-
days (n = 6), as well as (c) studies using samples including 
only children with ADHD symptoms as compared with the 
full sample of studies.

For teacher ratings of inattention and inattention assessed 
with the BOSS, the meta-analytic correlation between sub-
scales of the two instruments was significant (r = .207, 
 p < .001). Meta-analytic correlation for the BOSS did not 
differ significantly from the meta-analytic correlation 
including the full sample of studies (z = −0.09, p = .928). 
Heterogeneity was low (I2 = 30.66). The meta-analytic cor-
relation between the hyperactivity–impulsivity subscale of 

rating scales and (aggregated) subscale of the BOSS assess-
ing hyperactivity and impulsivity (r = .330, p = .001) was 
significant and did not significantly differ from the full 
sample of studies (z = 0.71, p = .478). Heterogeneity was 
moderate to high (I2 = 69.42).

For all outcomes, correlations between rating scale 
scores and observations conducted on a single day were 
lower (r = .100, p = .184 for inattention; r = .296,  
p < .001 for hyperactivity–impulsivity; r = .232, p = .006 
for total ADHD) compared to correlations between rating 
scale scores and observations conducted on multiple days 
(r = .334, p < .001 for inattention; r = .367, p < .001 for 
hyperactivity–impulsivity; r = .385, p < .001 for total 
ADHD), with the difference in correlation being signifi-
cant for inattention (z = −4.92, p < .001).

Sensitivity analyses in ADHD-only samples revealed 
similar results compared with the full sample of studies for 
convergent validity outcomes: r = .165, p = .004 for inat-
tention; r = .320, p < .001 for hyperactivity–impulsivity; 
and r = .232, p = .006 for total ADHD. Heterogeneity 
remained high: I2 = 75.16, 75.57, and 80.04, respectively.

Publication bias. Due to the small number of studies avail-
able, it was possible to perform publication bias analyses 
only for the associations with structured observations. 
There was no evidence for publication bias neither for 
teacher ratings of inattention, nor for the ratings of hyperac-
tivity–impulsivity. More specifically, for inattention, the 
funnel plot was symmetric (Egger’s Ps = .12) and the fail-
safe N value was 166. Regarding hyperactivity–impulsivity, 
the Egger funnel plot asymmetry was not significant  
(Ps = .99) and the fail-safe N value was 307. Funnel plots 
are presented in Supplementary File S5.

Study quality. Results showed that study quality was maxi-
mal for all interview studies (M = 4.00, SD = 0.00) and 
ranged between 1 and 4 for observational studies (M = 2.72, 

Table 4. Overview of Meta-Analytic Results of Correlations Between ADHD Reports on Teacher Rating Scales and Structured 
Classroom Observations.

Rating scale Structured observation

Meta-analytic effect size Heterogeneity

N #Studies r 95% CI p Q I2 p

Inattention Inattention 1,807 12 .211 [.105, .312] <.001 49.87 77.94 <.001
Hyperactivity–impulsivity 1,629 10 .120 [−.012, .248] .075 55.13 83.67 <.001
Total 1,520 8 .164 [.008, .312] .039 57.33 87.79 <.001

Hyperactivity–impulsivity Inattention 1,807 12 .252 [.160, .340] <.001 38.31 71.29 <.001
Hyperactivity–impulsivity 1,629 10 .294 [.198, .384] <.001 31.62 71.54 <.001
Total 1,520 8 .304 [.219, .384] <.001 18.33 61.81 .011

Total Inattention 1,446 14 .305 [.184, .416] <.001 57.47 79.12 <.001
Hyperactivity–impulsivity 1,201 9 .247 [.133, .354] <.001 25.80 69.00 .001
Total 1,095 6 .261 [.121, .391] <.001 23.46 78.68 <.001

Note. CI = confidence interval.
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SD = 1.07). Study quality was not related to effect sizes for 
observational studies (range r = −.051 to .572). Results are 
presented in Supplementary File S4.

Discussion

This systematic review and meta-analysis examined con-
vergent and divergent validity of teacher rating scales to 
assess ADHD symptoms, against two gold standard meth-
ods: semi-structured clinical teacher interviews and struc-
tured classroom observations. Data of 3,947 participants 
derived from 22 peer-reviewed articles were aggregated. 
Studies regarding clinical interviews were limited, but 
results support convergent validity of teacher rating scales 
when validated against semi-structured clinical interview, 
with strong correlations for all (sub)scales: inattention, 
hyperactivity–impulsivity, and total ADHD. Also divergent 
validity was confirmed for rating scale measures validated 
against semi-structured clinical interview: Meta-analytic 
convergent correlations were significantly larger than the 
divergent correlations. Validated against structured obser-
vations, convergent validity of rating scales was further 
confirmed, although correlations with teacher rating scales 
were only small to moderate. Divergent validity was sup-
ported only for the inattention symptom domain. Finally, as 
expected, overall, independent of the type of instrument, 
convergent validity was larger for ratings of hyperactivity–
impulsivity than for ratings of inattention.

Whereas studies discouraged the sole use of rating 
scales because of biases in ratings of teachers (Burns 
et al., 2003; DuPaul, 2003; Gomez et al., 2003), our 
results indicate that teacher ratings of a child’s ADHD 
symptoms may seem largely in line with the clinician’s 
ratings on a semi-structured clinical interview, with a 
large percentage of shared variance (41% for hyperactiv-
ity–impulsivity and 30% for inattention). Although 
teacher rating scales, unlike semi-structured clinical 
interviews, do not take functional impairment and behav-
ior in relation to the context into account, they appear 
valid, and useful, to assess symptoms of ADHD in the 
classroom. Given the high sensitivity and specificity of 
small-band rating scales, such as the CTRS-R (Conners, 
1997) as compared with more broadband screeners such 
as the Teacher’s Report Form (TRF; American Academy 
of Pediatrics, 2000), especially the use of small-band rat-
ing scales is recommended here. Our findings provide 
useful clinical information, as teacher ratings are time 
efficient and involve relatively low teacher burden, and 
are used frequently in clinical practice. However, for the 
diagnostic assessment of ADHD, multiple informants, 
such as parents, and assessment by a clinician are neces-
sary (American Academy of Pediatrics, 2000; American 
Psychiatric Association, 2013; National Institute for 
Health and Care Excellence, 2018; Pliszka, 2007).

Results regarding the validity of rating scales against 
structured observations show that convergent validity is sup-
ported for ratings of hyperactivity–impulsivity (shared vari-
ance 9%) and to a lesser extent for inattention (weak 
convergent validity, shared variance is 4%). Our results cor-
respond to the findings reported by Minder et al. (2017) that 
showed that the convergent validity of teacher ratings com-
pared with structured classroom observations is limited, 
although in that study only total ADHD symptom scales 
were taken into account. This study extends these findings 
by showing lower validity for ratings of inattention com-
pared with ratings of hyperactivity–impulsivity, although 
divergent validity is confirmed for inattention. Low conver-
gent validity for inattention, however, suggests that teachers 
report on different behaviors using rating scales compared 
with a more objective measure of this behavior (i.e., on-task 
behavior) using structured observational measures. This is in 
line with the finding that teachers experience difficulties in 
reporting and observing symptoms of inattention (Poznanski, 
Hart, & Cramer, 2018). Evidence suggests that systematic 
behavioral observations are better in determining low fre-
quent or covert behavior (e.g., attention shifts) than rating 
scales (Fabiano et al., 2004), and therefore classroom obser-
vations may provide unique information over and above rat-
ing scales, specifically regarding moments of inattention. 
However, structured observations usually describe on-task 
behavior as paying visual attention to a task, whereas rating 
scale items also contain DSM-based items such as paying 
close attention to details or making careless mistakes, the 
latter being difficult to code for an independent observer. 
However, divergent validity of rating scales compared with 
classroom observations was only confirmed for inattention 
scales. Inattentive and hyperactive–impulsive behaviors are 
highly related to each other in children with ADHD (for 
teacher ratings: r = .67; Wilcutt et al., 2012). For example, 
the hyperactivity DSM symptom “often unable to play or 
engage in leisure activities quietly” also requires the ability 
to stay focused to this activity. As a result, hyperactive 
behavior as measured by classroom observations is often 
seen as off-task (although there are some observational sys-
tems that take these differences into account by differentiat-
ing between passive and active on-task, Shapiro, 2004), 
which may account for correlations between inattentive and 
hyperactive–impulsive behaviors as assessed with rating 
scales and observations, and difficulties in distinguishing the 
two symptom dimensions. This raises fundamental ques-
tions about whether the symptom dimensions of ADHD can 
be judged fully in isolation. Future studies should examine 
what unique information may be provided by rating scales as 
well as clinical interviews and structured observations. All 
results for validity of teacher rating scales compared with 
structured observations showed significant heterogeneity. 
Sensitivity analysis for validity scores with only BOSS 
observational scores showed similar levels of associations 
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compared with analyses including all studies, with lower 
levels of heterogeneity, suggesting that part of the full-sam-
ple heterogeneity can be explained by variability in the type 
of measures to assess ADHD. Furthermore, sensitivity anal-
yses revealed that when the observational measure consisted 
of multiple days of assessments, scores corresponded more 
closely with teacher ratings. This finding may thus explain 
heterogeneity in our results and confirms the validity of 
teacher ratings, given that these ratings cover multiple days. 
In addition, study quality was not related to the magnitude of 
observed effect sizes. Moreover, the type of sample did not 
affect correlations or heterogeneity in the observed meta-
analytic findings, indicating that observed correlations are 
stable among different samples. Future studies may look at 
other factors such as the type of rating scale and comorbidity 
to address heterogeneity, because our sample size did not 
allow for such further analysis.

Clearly, our finding that associations between rating 
scales and semi-structured clinical interview were stronger 
than those between rating scales and structured observa-
tional measures is evident, given that the teacher is involved 
as informant for both rating scales and clinical interviews. 
Furthermore, the coder of behavior usually involves a 
trained observant that has no relationship with the child and 
is potentially less biased regarding diagnostic status or per-
sonal relations (Burns et al., 2003; DuPaul, 2003; Gomez 
et al., 2003). Finally, the timeframe in which behavior is 
assessed is comparable for rating scales and semi-structured 
clinical interviews, usually being about the last week or last 
month(s) (i.e., ADHD Rating Scale-IV: School Version 
[ADHD-RS-IV], DuPaul, Power, Anastopoulos, & Reid, 
1998a; Disruptive Behavior Disorders Rating Scale 
[DBDRS], Pelham et al., 1992; SWAN, Swanson et al., 
2012; TTI, Tannock et al., 2002), whereas observations 
assess behavior over a shorter period of time (15–60 min) 
(i.e., Classroom Observation Code [COC], Abikoff & 
Gittelman, 1985; Ghent University Classroom Coding 
Inventory [GUCCI], Imeraj et al., 2013). Moreover, accord-
ing to the meta-analysis by Achenbach et al. (1987) into 
cross-informant correlations of measures of behavioral and 
emotional problems in children, correlations between dif-
ferent informants do not exceed a moderate to strong cor-
relation (r = .42 for teacher ratings and structured 
observations of behavioral and emotional problems). 
Clearly, factors such as situational specificity of behavior 
and diversity in informants (Burns et al., 2003; De Los 
Reyes & Kazdin, 2005; Gomez et al., 2003) are associated 
with lower correlations, limiting the maximum expected 
correlation between multiple informants. Our results are 
remarkably strong in this light, especially for the associa-
tion between teacher ratings and clinical interview although 
the clinician’s rating is based on information of the teacher, 
taking context, peers, intellectual abilities of the child, and 
impairment into account.

Despite clear strengths, our study has limitations. First, 
there are (unfortunately) few studies available to address 
the important issue of validity of teacher ratings as a source 
of information on ADHD behavior as compared with semi-
structured clinical interviews (i.e., four studies, all using the 
same semi-structured clinical interview). Despite this small 
number of studies, convergent and divergent validity were 
confirmed, with only high-quality studies, highlighting the 
strength of this result. However, this also indicates a current 
lack of studies addressing such an important topic. Although 
we believe that this meta-analysis provides important infor-
mation regarding the validity of teacher rating scales, 
clearly more studies are needed to demonstrate whether 
teacher rating scales can be seen as “another gold standard” 
assessment method, like teacher interviews (Pelham et al., 
2005; Pliszka, 2007; Taylor & Sonuga-Barke, 2008; Volpe 
et al., 2005). Furthermore, the available studies assessing 
ADHD symptoms by semi-structured clinical interviews all 
included the same interview (TTI; Tannock et al., 2002), in 
referred samples. Results could therefore not be generalized 
to other samples, and the development of another teacher 
interview may be worth considering. Second, a larger num-
ber of included studies would have allowed us to perform 
meta-regression analyses to study the impact of the type of 
sample and of specific instrument characteristics. Although 
meta-regression analyses performed so far showed that nei-
ther age nor sex moderated the effects, these studies could 
not control for the likelihood of aggregation bias for per-
centage of males as a moderator (Higgins & Thompson, 
2002). Individual participant data meta-analysis (IPDMA) 
would be a powerful method to examine the effect of sex on 
the relations between measures more accurately.

To summarize, this systematic review and meta-analysis 
shows the validity and thus utility of teacher rating scales as 
validated against clinical interviews, being an easy-to-
administer (and relatively cheap) method for the assessment 
of ADHD symptoms in the classroom, with stronger asso-
ciations for hyperactivity–impulsivity than for inattention. 
However, the number of studies investigating the validity of 
teacher rating scales against clinical interviews was small 
and more studies into its psychometric properties are clearly 
needed to further confirm validity. Moreover, our findings 
suggest that symptom domains of ADHD may not be judged 
in full isolation and that rating scales (particularly for inat-
tention) measure different aspects of behavior than struc-
tured observations. This suggests that observations could 
add information over and above rating scales, by assessing 
specific or detailed (on-task) behavior of an individual 
child. The stronger correlations for teacher rating scales and 
observations conducted on multiple occasions compared 
with observations on one day only provides evidence for the 
validity of teacher rating scales, given that these ratings 
cover multiple days. Furthermore, future research is needed 
to gain more insight into the predictive validity of rating 
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scales with the aim (a) to identify children at risk for ADHD 
diagnosis or (b) to predict potential escalation of (problem) 
behavior (i.e., by looking at later outcomes such as school 
dropout or referral to mental health services, Wentzel, 
1993). In addition, it is of importance to investigate whether 
(subscales of) rating scales could predict the response to 
different treatment options and whether impairment rating 
scales filled out by teachers are related to actual functional 
impairments (e.g., academic achievement and performance 
as well as social impairment). The finding that rating scales 
can be considered valid as the assessment of ADHD prob-
lem behavior at school is an important clinical message, as 
teacher ratings are frequently used in clinical practice and 
studies into its validity were scarce so far.
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