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ORIGINAL ARTICLE

Elementary School Teachers’ Knowledge of Tourette
Syndrome, Obsessive-Compulsive Disorder,
& Attention-Deficit/Hyperactivity Disorder:
Effects of Teacher Training

Susan W. White & Denis G. Sukhodolsky &

Adrienne L. Rains & Denise Foster &

Joseph F. McGuire & Lawrence Scahill

# Springer Science+Business Media, LLC 2010

Abstract This study examined elementary school teachers’ knowledge about
Tourette syndrome and the related conditions of Obsessive-compulsive Disorder
(OCD) and Attention Deficit Hyperactivity Disorder (ADHD) before and after a
2-h teacher training workshop. Teachers (n=134) from five schools participated
in the knowledge assessment. Fifty two (52) teachers completed a post-test
6 weeks later. At Time 1, teachers’ knowledge about Tourette syndrome and
related conditions was variable. Knowledge did not appear to be affected by
teachers’ age, gender, years of teaching or prior experience with these disorders.
Teachers who attended the workshop showed an average 5% increase in
knowledge (p<.001). Teachers who scored below the median on pretest showed
a 12% increase on the post-test. That the 2-h workshop showed greatest benefit for
teachers who scored lower on pre-test, suggests that staff training could be guided
by pre-test results.
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Tourette syndrome (TS) is a chronic disorder of childhood onset characterized by
motor and vocal tics lasting more than a year (American Psychiatric Association
2000). For children with only motor or phonic tics (but not both) that persist for
more than a year, the appropriate diagnosis is Chronic Tic Disorder (CTD). The
presence of motor or vocal tics for less than a year warrants a diagnosis of Transient
Tic Disorder. Community-based epidemiological studies indicate that transient tics
are common in school-age children ranging from 12% to 20% (Scahill et al. 2005).
Chronic tic disorder in which motor or vocal tics persist for at least a year affect an
estimated 6 children per 1,000; the prevalence of Tourette syndrome in school-age
children ranges from 1 to 10 per 1,000 (Robertson 2008). A close look at studies
using the most rigorous methods, however, suggests a narrower range from 3 to
8 per 1,000 (Scahill et al. 2005). Tic disorders are more common in boys than in
girls. In community and clinical samples, children with tic disorders also frequently
show disruptive behavior, Attention Deficit Hyperactivity Disorder (ADHD),
Obsessive-compulsive Disorder (OCD),and learning problems (Kadesjo and Gillberg
2000; Kurlan et al. 2002; Scahill et al. 2006; Spencer et al. 2001; Sukhodolsky et al.
2003). The National Child Health Survey of nearly 65,000 families with school-age
children showed that children diagnosed with TS are often impaired (Centers for
Disease Control and Prevention 2009). Consistent with both community and clinical
samples, the survey also showed, that OCD, ADHD or disruptive behavior are
common in children with TS and contribute to overall impairment (Centers for
Disease Control and Prevention 2009; Scahill et al. 2006; Banaschewski et al. 2003;
Sukhodolsky et al. 2003). The relationship of OCD, ADHD and disruptive behavior
to TS is uncertain, though tics may be a marker for neurodevelopmental
vulnerability (Kurlan et al. 2002; Scahill et al. 2005).

In a landmark report, the U.S. Surgeon General declared three major barriers to
the provision of effective mental health services for children: inadequate recognition
of child mental health problems, limited access to appropriate treatment, and poor
dissemination of empirically supported interventions (U. S. Public Health Service
2000). This report issued a call for improved detection of children’s mental health
problems in schools and primary care settings. Elementary school teachers are in an
excellent position to detect tic disorders as well as the commonly associated
problems of OCD and ADHD. Manys, however, report needing more training about
mental health disorders in children (Kos et al. 2004; Gowers et al. 2004). Over the
past decade, a few studies have examined teachers’ knowledge of ADHD (Glass
2001; Sciutto et al. 2000; Snider et al. 2003; Kos et al. 2004; Vereb and DiPerna
2004), but teacher knowledge about TS or OCD has yet to be evaluated (Chowdhury
and Christie 2002). Teacher training programs have been developed for TS, OCD
and ADHD, but few studies have evaluated the effectiveness of these programs
(Barbaresi and Olsen 1998). The aims of this study were to examine elementary
school teachers’ knowledge of Tourette syndrome, OCD and ADHD and evaluate
the effectiveness of a 2-h training workshop designed to increase teacher knowledge
about these disorders.
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Methods

Sample and Setting

One-hundred thirty-seven teachers from five elementary schools in southwestern
Connecticut took a knowledge-based test of TS, OCD, and ADHD. Three tests were
incomplete and excluded from analyses. Characteristics of these 134 teachers are
provided in Table 1. The workshop was part of the annual staff training program.
Participation in the anonymous pre- and post-evaluation was voluntary and teachers
provided written consent prior to participation. The study was approved by the Yale
University Human Investigation Committee. A group of 52 teachers from three of
the schools was available for retesting 6 weeks after receiving the training workshop,
which allowed us to evaluate the impact of the workshop on teachers’ knowledge. A
subgroup of teachers (n=11) from one randomly selected school completed the test
on two occasions 6 weeks apart, before receiving the workshop, thereby providing a
small comparison group.

Training Workshop

The 2-h workshop, which consisted of 60 PowerPoint slides, was developed by a
committee with expertise in TS, OCD and ADHD (authors LS, DS, DF). Each of the
three disorders was discussed according to a similar outline: definition, clinical
picture, natural history, epidemiology, manifestations in the classroom, treatment
strategies and classroom management approaches. Workshop participants were
encouraged to contribute questions and comments during the presentation.

Table 1 Characteristics of workshop participants at Time 1 (N=134)

N (%)

Gender

Female 116 (87)

Male 18 (13)

Degree

Bachelor 27 (20)

Master 79 (59)

Other degreea 20 (15)

Class assignment

Regular education 69 (52)

Special education 26 (19)

Non-academicb 26 (19)

Mean (SD) Range

Age 44 (12.12) 22–68 yrs.

Teaching experience 15 (11.49) 0–43 yrs.

Cumulative percentages in all domains do not sum to 100% due to incomplete data
a ‘Other Degree’ category includes Bachelor’s or Master’s degree plus additional credit hours
b Non-academic’ category includes classes such as physical education, art, and music
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The TS module reviewed the core features including description of simple and
complex motor and phonic tics, the age of tic onset, the fluctuating course of tics
over time, the tendency of tics to occur in bouts, capacity for suppression and
presence of premonitory urges. Examples were used to illustrate the potential
relevance of TS for the classroom: 1) temporary suppression of tics may lead
teachers to the false impression that the child can control the tics; 2) the presence of
premonitory urges, effort to suppress or tics may distract children during academic
tasks; 3) the poor handwriting often observed in children with TS may be due to a
deficit in visual-motor integration. Finally, a brief overview of medications used for
treatment of tics was provided to point out the impact of adverse effects such as
sedation.

The second part of the workshop presented the clinical characteristics, natural
history, and associated impairments of OCD and ADHD. For example, the workshop
reviewed the potential for worries about contamination, fears of harm, need for
symmetry, and washing compulsions to interfere with academic progress. Children
with OCD may have poor organizational skills and a tendency to use the same
problem-solving strategy, despite lack of success. The advances in medication
treatment of childhood OCD, as well as the importance of monitoring side effects (e.g.,
sedation and activation) were presented. The ADHD section highlighted the prevalence
and core features of the disorder, as well as the high rates of learning and behavioral
problems. Teachers were reminded that ADHD occurs in 5% to 10% of school-age
children. Despite the negative impact of ADHD in school, in the family, and in social
relationships, many children with ADHD go undetected and untreated.

The third workshop module considered classroom management strategies for TS,
OCD, and ADHD. Often, tics and compulsions are not disruptive and can be
ignored. However, when they are consistently disruptive, effective classroom
strategies may include preferential seating, extended time or a separate room for
test taking, and voluntary breaks. The potential value of instructing classmates about
tics, compulsive behavior, and distractibility was noted. The workshop also included
information about additional resources, educational films, and advocacy groups.

Measurement of Teacher Knowledge

The 27-item, multiple-choice test designed to evaluate teachers’ knowledge about
TS (11 items), OCD (10 items), and ADHD (6 items) was developed by the panel
that created the workshop materials. All questions on the test were covered during
the workshop. The test’s moderate degree of internal consistency, based on the
Kuder-Richardson 20 formula for non-continuous measures, (KR 20 reliability
alpha = .55) indicating that the items do not measure a single construct, and that
knowledge of a specific domain (e.g., ADHD) does not necessarily predict overall
knowledge. Average item difficulty was .54, with a range of .09 to .90. Examples of
test items are provided in the Appendix.

Six additional questions inquired about the teachers’ prior experience with students
affected by these disorders (e.g., “have you have taught a student with ADHD, TS, or
OCD in you class?”). Teachers also provided demographic information, including the
classroom type (regular, special education, non-academic subject), their highest degree,
and years of teaching experience.
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The test was also used to evaluate the impact of the training workshop. To limit
practice effects, we developed two versions of the test. The versions varied the order
of items and the wording of some items was modified. To evaluate whether the two
versions were equivalent, we administered the original and the alternate version to
subgroups of teacher as a pre-test. There was no difference in mean score across the
two versions of the test given before the training workshop (mean scores for two
tests: 55.67 and 52.99) (t(132)=1.203, p<.23). In addition, there was no significant
difference in the KR20 index across the two versions. Consequently, data from the
two tests were collapsed for all analyses.

Analysis

Analyses were completed with PASW 17.0 (SPSS Inc., Chicago, IL). The first set of
analyses examined the distribution of the teachers’ performance on the test as a whole
and then on each disorder. Next, responses to individual items on the test were examined
to identify questions to which most teachers responded either correctly or incorrectly, to
identify relative strengths in knowledge and commonly held misconceptions. Separate
ANOVAs were conducted to determine if teachers’ educational level or prior experience
predicted test performance. A threshold of 5 years experience was used to classify
teachers as experienced versus less experienced (Glass 2001). The second set of
analyses examined change in test performance after the workshop. Paired t-tests and
effect size estimates were computed to examine change. ANOVAwas used to compare
the 52 teachers with pre- and post-workshop scores to those teachers (n=11) who
repeated the test 6 weeks apart before attending the workshop.

Results

Teachers’ Knowledge

Before training, the percent of correct responses on the test items ranged from 22% to
81%. Total scores and scores for the three disorders separately are provided in Table 2.
Paired t-tests revealed that OCD knowledge was significantly higher than TS knowl-
edge (t135=−2.74, p<.001) and ADHD knowledge (t135=10.30, p<.001). Surprisingly,
TS knowledge was significantly higher than ADHD knowledge (t135=9.11, p<.001).
Thus, although there was a fair degree of variability, teachers performed strongest in
the area of OCD knowledge and poorest in their knowledge of ADHD.

Table 2 Test scores prior to workshop (n=134)

Domain Mean (SD) Minimum Maximum Average # of items correct

Total test score 55% (11.74) 22% 81% 15/27

TS 56% (14.08) 27% 82% 6/11

OCD 61% (18.35) 10% 100% 6/10

ADHD 38% (21.78) 0% 100% 2/6
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Of the 27 test items, there were four items to which 30% or less of the teachers
responded correctly. For example, a majority of teachers incorrectly indicated that
methylphenidate (Ritalin) use exceeds the prevalence of ADHD in school-age
children; that tics are caused by anxiety; and that higher tic severity predicts greater
impairment. Conversely, there were six items to which 80% or more of teachers
responded correctly. For example, most teachers recognized the chronic, yet uneven,
pattern of tics over time and most teachers identified appropriate classroom
modifications for children with tics.

There were no significant differences in test scores according to classroom type
(e.g., regular versus special education), teaching experience (i.e., under 5 years
versus 5 or more years of teaching experience), or educational background (e.g.,
bachelor’s versus master’s degree). Separate ANOVAs indicated that prior
experience with students with TS, OCD or ADHD, classroom type or number of
years teaching did not result in higher test performance in any domain.

Effects of Teacher Training Workshop

At pre-test, the initial pool of potential respondents was 158. Of these, 10 individuals
were not present on the day of the pre-test, 11 individuals were not teachers and 3
tests were incomplete (for a total of 134 teachers at Time 1). Eighty-five teachers
(including the 10 teachers not present for the pre-test) were randomly assigned to
receive the training program immediately and 59 were to receive the workshop after
a 6-week waiting period. Of the 85 teachers who received the training program
immediately, 52 were available to take the post-test 6 weeks after the training
workshop. The mean pretest score for these 52 teachers was not different from
teachers who did not complete the post-test (t(74)=.09, ns). Following the workshop,
the teachers raised their average scores from 15.00±3.54 (56.6%) to 16.19±3.15
(60%), (t=−2.51, p<.015) (see Table 3). The effect size ([post-test mean—pretest
mean]/standard deviation for the whole sample at baseline) was 0.35, suggesting that
the workshop had a small to medium impact on test performance. Of the 59 teachers

Table 3 Average scores (% correct) at pretest and post-test

Test domain Pretest M (SD) Post-test M (SD) Change in knowledge

Intervention group (n=52)

Total score 55 (13.32) 60 (11.67) +5%

TS 56 (14.14) 66 (11.85) +10%

OCD 63 (19.86) 57 (16.22) −6%
ADHD 35 (23.72) 52 (23.74) +17%

Comparison group (n=11)

Total score 59 (13.13) 47 (11.45) −12%
TS 56 (14.55) 54 (15.46) −2%
OCD 72 (18.34) 45 (12.14) −27%
ADHD 33 (24.12) 41 (20.23) +8%

Mean (M) scores represent % scores, and are rounded to the nearest whole value
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on the waiting list, 11 teachers were available to repeat the test 6 weeks later prior to the
workshop. These teachers showed a decline in their test score from 15.91±3.65 (58.6%)
to 12.82±3.09 (47.5%) for Time 1 and Time 2, respectively (t=−3.28, p<.05). Thus,
there was a significant difference on the post-test between the 52 teachers who
participated in the workshop and the 11 teachers who repeated the test without the
benefit of the workshop (F(1,62)=13.25, p<.001)

Although the overall effect size was in the medium range, the training workshop was
most effective in increasing knowledge for teachers with the lowest scores on the pretest.
In contrast to the 5% improvement for the group as a whole group, teachers scoring
below the median at pretest (mean score = 45.63%) raised their scores by nearly 12
percentage points on average (mean post-test score = 57.28%; t27=4.93, p<.001; effect
size = .87). In addition to the large effects of the workshop on teachers with lower pre-
test scores, the mean score on the four items in which fewer than 30% of the sample
initially responded correctly improved significantly (mean change from 18% to 33%
correct; t51=−3.71, p<.001). Finally, based on pre- and post-test scores, there was a
significant increase in teachers’ knowledge of TS and ADHD, t(51)=−5.30, p<.001
and t(51)=-4.57, p<.001, respectively. By contrast, there was a significant decrease in
pre- to post-test scores on the OCD items, t(51)=2.19, p<.03.

Discussion

This study showed wide variability in school teachers’ knowledge of TS, OCD, and
ADHD. Before training, the average score on a knowledge-based test about TS,
OCD, and ADHD was 55%, with scores ranging from 22% to 81%. On average,
teachers were most knowledgeable about OCD, followed by TS and ADHD,
respectively. The mean score of 38% correct on ADHD items in this sample was
lower than results in previous studies (Sciutto et al. 2000; Kos et al. 2004; Vereb and
DiPerna 2004). The scores in our sample may have been affected by the relatively few
questions about ADHD (6 items) and the test included questions on psychopharma-
cological treatment (Ritalin use), which may have been unfamiliar to teachers.

Despite the available evidence that many children with ADHD are not taking
stimulant medication, 52% of the teachers in this study endorsed the view that
methylphenidate (Ritalin) is over-prescribed to treat ADHD (Visser et al. 2007;
Jensen 2000). Teachers also endorsed that anxiety causes tics and that there is a
simple relationship between tic severity and impairment. By contrast, there were
some areas in which the teachers appeared to be well-informed. These areas include
the chronic yet fluctuating nature of tics and the use of certain appropriate classroom
modifications for children with tics (e.g., reducing the amount of work for a child
whose tics impede efficiency). Teacher characteristics such as degree, years of
experience or classroom type did not predict test performance, nor did prior
experience with a child diagnosed with TS, OCD or ADHD. This finding is not
consistent with previous studies reporting that teacher’s experience with ADHD is
related to knowledge (Kos et al. 2004; Sciutto et al. 2000), though similar to findings
from another report (Vereb and DiPerna 2004).

The workshop was somewhat effective in increasing teachers’ knowledge about
TS, OCD, and ADHD as reflected by the 5% improvement on post-test scores. Gains
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in knowledge were largest for TS and ADHD. In addition, teachers who scored
below the median before the workshop raised their overall scores by almost 12% on
average at post-test. Teachers who scored above the median at baseline showed no
change at post-test, suggesting that they were reasonably well-informed prior to the
workshop. Clearly, some teachers can benefit more than others from such training
efforts. Future training efforts might use results of a pretest to identify areas most in
need of improvement. Given the explosion of information about psychiatric
disorders in children and the trend toward inclusion of children with special needs
in mainstream classrooms, improving teachers’ knowledge about psychiatric
disorders is a pressing matter. To our knowledge, this is the first study to examine
the effectiveness of such a training workshop, clearly more study is needed.

Several methodological limitations of the study warrant mention. First, this was a
small sample from five schools in a single school district, which limits the
generalizability of the results. Also, a relatively small number of teachers from the
control school had testing both before and after training, thus limiting the use of
more sophisticated statistical analyses. The mean score on the pretest (55%) suggests
that the material on the test was new to the teachers. Additional field-testing with an
expanded range of questions may have been useful in broadening our understanding
of what teachers know already versus what needs to be taught. Although we
administered the post-test 6 weeks after the workshop, we have no information on
the stability of knowledge gained.

Teachers interact with students on a daily basis and have the potential to compare a
child’s behavior to same age classmates and to each child’s previous functioning.
Consequently, teachers play an essential role in the early detection of mental health
problems (Wolraich et al. 2005). Teachers who are knowledgeable about child mental
health may be more likely to identify children in need of mental health services and
initiate referral. The results of this study show that even a brief training workshop can
improve teachers’ knowledge of child mental health, at least in the short-term.
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Jay Kaiser. We would like to thank the teachers and administrators who participated in and supported this
project.

Appendix

Sample Questions from Teacher Knowledge Test

Mark is clearing his throat repeatedly even though the other children have asked him
to stop. When you ask him to stop he does. However, a few minutes later, he is
clearing his throat again. Which of the following best describes what might be
happening with Mark?

a. Mark is deliberately trying to annoy his classmates.
b. Because he stopped when you asked him to stop, Mark must be able to control

his throat clearing.
c. The throat clearing could be a vocal tic.
d. Mark has a hearing problem and does not understand the directions.
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On his way to math class after recess, Jimmy repeatedly takes off his shoes,
shakes them out and puts them back on. Then he ties and reties the shoes several
times, making him late for class. What is the best explanation for Jimmy’s behavior?

a. This could be part of Obsessive-compulsive Disorder (OCD).
b. He was having a good time playing and doesn’t want to get back to work.
c. This could be part of OCD, but he’s stalling because he hates math.
d. He needs new shoes.

Jessica’s parents inform you that she’s been diagnosed with Tourette Syndrome,
but you haven’t noticed any tics. She is usually cooperative, gets her work done, and
gets along with others, so you think little of it. Recently, she has more trouble in
school and begins to show snorting, grunting, head shaking and body jerks in class.
What explanation best fits with these observations?

a. Tourette Syndrome is a chronic disorder. Tics don’t just come and go—
something else must be going on.

b. Tourette Syndrome is a chronic disorder, but the tics do come and go—so this is
not an unusual story.

c. Something may be going on at home that is upsetting to her and causing her to
fall behind and act out.

d. Jessica is frustrated because she doesn’t understand the work.

Which of these is likely to account for the most impairment in a child with
Tourette Syndrome?

a. The severity of tics—more severe tics means greater impairment.
b. The presence of Attention Deficit Hyperactivity Disorder.
c. Whether the tics are noticeable by others.
d. The presence of a specific learning disorder.

Which of the following is the biggest problem with the use of Ritalin or similar
drugs in children with ADHD.

a. They are over-prescribed.
b. They don’t really help kids with ADHD, they just slow the kids down.
c. The long-term consequences of these drugs.
d. A fair number of kids who could benefit are not getting treatment.

Children with Obsessive Compulsive Disorder:

a. may not show observable symptoms;
b. always have repetitive hand washing.
c. tend to have higher than average intelligence;
d. always do their work meticulously.
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