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Abstract: In the support of individuals with profound intellectual and multiple disabilities (PIMD), assessing
the level of alertness is a recurring issue for parents and other direct support persons. Although observations
show clear advantages above and beyond other assessment methods, there are problems related to this method as
well. Subjectivity of interpretation and low reliability results have been described as the main problems. In the
present study, our aim was to estimate the reliability of the Alertness Observation List (AOL) while, at the same
time, minimizing the problems entailed in observations. We calculated both the inter-observer agreement and
intra-observer agreement for 39 situations. Since the results exceeded the formulated 80 %-criterion, we
concluded that the AOL was a reliable instrument. However, the large range found in the results was striking.
Moreover, observers with different information about the observed individuals came wp with different reliability
scores. To determine the value of observation of individuals with PIMD, it might well be necessary to judge the

actual usefulness that the instrument has in clinical practice, besides the reliability of the results.

While stimulation to promote communication
and learning is essential for the support of
individuals with profound intellectual and
multiple disabilities (PIMD) (Guess et al.,
1993), direct support persons (DSPs) regu-
larly wonder how to determine the “right mo-
ment” for starting such stimulating activities.
By the same token, it is important for an ac-
tivity to be started at the “right moment” so as
to allow time for the stimuli that are presented
to enter the consciousness of the individual
with PIMD (Nelson, van Dijk, McDonnell, &
Thompson, 2002). The “right moment” has
also been described as “being focused on the
environment” or as “being alert” (Munde,
Vlaskamp, Ruijssenaars, & Nakken, 2009).
The questions that arise, then, refer to a num-
ber of topics: How does an individual show
that he or she is focused on the environment?
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How can individual differences in alertness
signals be interpreted? Can we determine an
optimal moment during the day for stimula-
tion of an individual with PIMD? There is an
additional problem in that research shows
that reduced levels of alertness and quick,
irregular changes in alertness levels over time
are common for individuals in the target
group (Guess, Roberts, & Guy, 1999). These
factors may even aggravate the problem of
determining alertness reliably in individuals
with PIMD.

Despite agreement about the importance of
determining alertness for the support of indi-
viduals in the target group, it is not obvious
how different alertness levels ought to be de-
termined. Since individuals with PIMD do not
express their needs by means of spoken lan-
guage, self-report cannot be used (Vlaskamp,
2005). Similarly, physiological measurements
often show unusual patterns and do not reveal
the necessary information about the complex
behavior of individuals in the target group
(Mudford, Hogg, & Roberts, 1997). In con-
trast, most authors do agree that alertness can
be described in terms of observable behavior.
Consequently, most instruments used to inves-
tigate and determine alertness in individuals

116 / Education and Training in Autism and Developmental Disabilities-March 2011



with PIMD are based on observations (Munde
et al., 2009).

Observations clearly have a number of ad-
vantages above and beyond other assessment
methods for individuals with PIMD. As a con-
sequence of the severity of their disabilities,
individuals with PIMD are not able to use
spoken language, and so they express them-
selves by means of body language. Conse-
quently, individuals in the target group often
cannot fulfill the requirements of standard-
ized assessment instruments in terms of motor
and speech abilities (Vlaskamp, 2005). The
communication of individuals with PIMD
mostly consists of subtle signals that are diffi-
cult to detect for DSPs (Wilder & Granlund,
2003). The same signal may have a different
meaning for different individuals (Vlaskamp).
While physiological measurements can help
to register these subtle signals, the results do
not reveal the necessary information about
the meaning of these signals for individuals in
the target group (Mudford et al., 1997). Look-
ing at the individual’s reactions in different
situations, DSPs can learn to interpret the dif-
ferent kinds of behavior (Grove, Bunning,
Porter, & Olsson, 1999). Only observations
allow DSPs to take the meaning of the individ-
ual’s behavior into account. Detailed registra-
tion of the behavior and, at the same time, of
the influencing factors are especially impor-
tant when observing individuals with PIMD.

However, general problems are related to
observations in individuals with PIMD as well.
Observations often lack an unambiguous de-
scription of their focus. When observations
are based on theoretical concepts, these can-
not be directly linked to visible behavior. Con-
sequently, observers are forced to interpret
the visible behavior, and ascribing meaning
to behavior is, in turn, always interpretation
(Vlaskamp, 2005). Interpretation, then, can
be specified as yet another problem to do with
observations. While it is important for DSPs to
take the meaning of the behavior of their
clients into account, several factors can bias
the interpretation. DSPs interpret the behav-
ior of the individual with PIMD based on their
knowledge of the individual and previous ex-
periences with the individual in similar situa-
tions. Since this knowledge differs for each
DSP, observations of the same situation may
result in different scores (Grove et al., 1999).

Additionally, general expectations of reac-
tions and contextual factors in a specific situ-
ation can also influence the DSP’s judgment
(Hogg, Reeves, Roberts, & Mudford, 2001).
While DSPs’ overall judgments remain similar
in situations with and without contextual in-
formation, DSPs judge the individual’s expres-
sions more positively when they expect the
individual with PIMD to enjoy an activity than
when they do not know about the content of
the activity. Furthermore, and as a conse-
quence of the subjectivity of the interpreta-
tions, observations of individuals with PIMD
regularly result in low reliability. As a result,
researchers find themselves still involved in
discussions about influencing factors and ex-
planations (Vlaskamp).

The general problems that we experience
in observations of individuals with PIMD also
become apparent in the alertness observations
of individuals in the target group. In the liter-
ature, no unambiguous description of alert-
ness has been found (Munde et al., 2009).
Although the authors all agreed that it was
possible to observe alertness in the behavior of
individuals with PIMD, different terms with
different descriptions were found to have
been introduced. Additionally, different scor-
ing categories were used to determine alert-
ness levels. Another point of discussion is scor-
ing frequency. Because of quick and irregular
changes in alertness levels, some authors
plead the case for continuous scoring (Guess
et al., 1999; Mudford et al., 1997). However,
the difference in content information based
on interval scoring is not yet made evident
here, and, above all else, it should be remem-
bered that interval scoring is actually more
useful in clinical practice. To measure and
compare the impact of these differences, re-
searchers found themselves obliged to deter-
mine the reliability of their observations. For
a number of the studies, reliability did not
exceed the formulated criterion (Mudford et
al.; Woodyatt, Marinac, Darnell, Sigafoos, &
Halle, 2004). Although different explanations
for these results have been discussed (Arthur,
2000; Guess, Roberts, Behrens, & Rues, 1998;
Mudford, Hogg, & Roberts, 1999), no solution
for the problem of low reliability in alertness
observations has been offered.

Taking the above-mentioned problems into
account, the Alertness Observation List (AOL)
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has been developed accordingly (Vlaskamp,
Fonteine, & Tadema, 2005). Within the AOL,
a clear description of alertness is employed.
Alertness is described as the “level” of being
open to the environment. DSPs are thus able
to use the AOL to formulate an individual
alertness profile. Alertness is scored on four
different “levels” in order to search for alert-
ness patterns over the period of a day and to
find out about changes in alertness based on
the impact of different stimuli. Thereby, scor-
ing frequency increases for each of the three
subsequent scoring forms of the AOL.

The aim of the present study was to esti-
mate the reliability of the AOL. In a previous
study, the AOL was proved to be reliable in
five cases (Petitiaux, Elsinga, Cuppen-Fon-
teine, & Vlaskamp, 2006). In the present
study, we determined the general reliability of
the instrument for a larger sample. In doing
so, we strived to reach adequate reliability re-
sults while, at the same time, minimizing the
problems with observations mentioned above.

Method

Panrticipants and Setting

A Dutch school for special education volun-
teered to use the instrument. In this school,
four classes were randomly selected. All 23
students of the four classes (12 girls and 11
boys) were included in the study. The chil-
dren’s ages ranged from 6 to 16 years (M =
11, 57, SD = 3, 25). All the children could be
described as individuals with PIMD. In addi-
tion to profound intellectual and profound
motor disabilities (Nakken & Vlaskamp,
2007), individuals in the target group suffer
from additional sensory impairments and a
broad range of health problems (e.g., epi-
lepsy, dysphagia, constipation, gastro-oesoph-
ageal reflux, Arvio & Sillanpad, 2003; Kapell et
al.,, 1998; Van Schrojenstein Lantman-de Valk,
van den Akker, Maaskant, & Haveman, 1997;
Van Splunder, Stilma, Bernsen, & Evenhuis,
2006). For the children involved in the
present study, the diagnoses included a num-
ber of different syndromes such as West’s syn-
drome and Battered Child Syndrome. For
60% of the children, no clear medical diagno-
sis had been formulated. Visual and auditory
impairments were assessed in 57% and 13%

of the children, respectively. Additionally, 22%
of the participants suffered from epilepsy. For
all the children, informed consent to take part
in this study was obtained from their parents
or legal representative.

To take into account the possible impact
the observers’ knowledge might have and, as a
result, to determine reliability as objectively as
possible, the observations were conducted by
three types of observers: teachers, an external
observer who had received additional infor-
mation about the children and an external
observer who did not know the children with
PIMD at all. All the observers were familiar
with the AOL and were aware of the aim of the
research.

Instrument

The Alertness Observation List was used to
determine alertness. In the AOL, four “levels”
of alertness are distinguished: 1) active, fo-
cused on the environment; 2) inactive, with-
drawn; 3) sleeping, drowsy; and 4) agitated,
discontented. Each “level” is assigned a color:
green, orange, red and blue, respectively.
More detailed descriptions of the different
“levels” are given in Table 1. Four different
forms are used to develop a complete alert-
ness profile. The first form was completed
before starting the observations. The overall
state of the individual on the day before the
planned observation and on the day of the
observation itself was determined. If the indi-
vidual had recently been ill or had had an
unusual epileptic seizure the same day, obser-
vations were not conducted. The second form
was used to observe an individual for three
days, scoring alertness every 15 minutes, start-
ing when the individual entered the school
and stopping when he or she left. Before
using the third form, DSPs first chose the
optimal moment in a day for offering an
educational activity to the individual. The
stimulation was then presented for 15 minutes
with the precondition that the score had to
have been green or orange, thus that the in-
dividual had been awake during the preced-
ing 15 minutes. The alertness “level” was
scored every five minutes during the activity
and for 15 minutes following that (Form 3).
The fourth form was similar to the third one,
except that the observer scored every 20 sec-
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TABLE 1

Descriptions of the Different Alertness “levels” According to the AOL (Vlaskamp, Fonteine, & Tadema,

2005)
Alertness “level” Color Description Examples of behavior
Active, focused Green The individual is engaged in sensory Open eyes, focusing with the eyes,
on the activities. That means he or she is turning the head or the eyes in
environment looking, listening, touching or the direction of a stimulus, the
smelling. These activities are body is tensed, the individual is
directed toward the environment. reaching or grasping an object,
As a result, the individual is able to the individual is eating or
be focused on other individuals or drinking.
on materials in the room.
Inactive, Orange The individual may be engaged in Looking at one’s hands,
withdrawn sensory or motor activities. These stereotypical movements,
activities are not directed to the sensing one’s clothes, staring,
environment. Activities can be fiddling with one’s body, the
focused on the individual him/ head down or turned aside,
herself or without any focus. thumb-sucking, groaning softly,
rubbing the eyes, rolling the
head, rocking him/herself.
Sleeping, Red The individual is sleeping. Movements Sleeping, eyelids are shut, eyes are
drowsy and sounds correspond to sleep. opening and closing slowly,
snoring, limbs are limp and
loose.
Agitated, Blue The individual expresses discomfort. Shouting, crying, screaming,
discontented hitting or kicking materials or

persons, banging with the head,
hitting, biting, scratching, or
kicking himself or herself.

onds for a period of five minutes, during
which the child was offered the activity. Fi-
nally, using all the information gathered on
the observation forms, an alertness profile
could be formulated and written down in a
“traffic light.” This overall description of all
the alertness categories of the individual was
complemented with concrete examples of be-
havior for each category (Vlaskamp et al.,
2005).

Procedure

The AOL was completed for all 23 children.
Since the first three forms of the AOL are
conditional relative to Form 4, the fourth
form is the one that is expected to reveal the
most relevant information. Consequently, we
have only included the observations of the
fourth form in the present study. All observa-
tions using this form were videotaped. The

observations were conducted in the classroom
and in a multisensory room. In these two dif-
ferent settings, five and two observations, re-
spectively, were completed for each child. A
number of videotapes were excluded from the
study because of the low quality of the record-
ings. The remaining pool of observations con-
sisted of 120 situations.

To investigate the reliability of the AOL, 39
situations were randomly selected from the
pool of 120 observations. For every situation,
we asked two observers to score alertness for
the individual with PIMD. Using the general
formula for agreement, we estimated the in-
ter-observer agreement. Since we investigated
an individual judgment, a minimum value of
80% was applied in order to interpret the
results (Mudford et al., 1997).

Additionally, the intra-observer agreement
was calculated for another 39 situations. The
situations were again selected at random from
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the pool of 120 observations. Observers were
asked to complete the observation form twice
for the same situation, six weeks apart. The
same formula and the same interpretation cri-
teria as for the inter-observer agreement were
used to estimate and interpret agreement per-
centages.

Results

All 78 situations were scored using the fourth
form of the AOL. Employing the general for-
mula for agreement in order to calculate the
inter-observer reliability for 39 of the situa-
tions, we found r = 81% (Mdn = 81.44; M =
81.46; SD = 13.88). The intra-observer reli-
ability for the other half of the situations was
r= 87% (Mdn = 86.79; M = 85.23; SD =
11.75). Although the median exceeded the
formulated criterion of 80%, individual re-
sults showed large differences. Inter-observer
reliability ranged from 50% to 100% with a
standard deviation of 13.88. These results
were similar to those for the intra-observer
reliability that had a range from 61.11% to
100% and a standard deviation of 11.75. In
addition, those observers who received more
information about the children scored higher
results for the inter-observer reliability,
whereas the scores of the observer who did
not know the children at all were higher for
the intra-observer reliability. An overview of all
the results including the percentages for each
situation and each type of observer is pre-
sented in Tables 2 and 3.

Conclusion and Discussion

The present study does show that the AOL is a
reliable instrument for determining alertness
in individuals with PIMD. However, a number
of details need to be discussed. Although the
overall results of the present study are suffi-
cient, the large range of results for the differ-
ent situations is striking. The differences can
be partially explained by the severity of the
disabilities of the target group. One example
of this is that visual impairments are common
in people with PIMD, and so those in the
target group with visual impairments most
likely will not show their focus on the environ-
ment by directing their eyes or head. It is
therefore difficult to determine their alertness

levels. Another example is that uncontrolled
movements of individuals with spasticity also
aggravate alertness observations. When indi-
viduals are not able to show their focus by
pointing or grasping, DSPs might well inter-
pret the individual’s behavior as being “not
alert.” The frequency of changes in alertness
“levels” is another explanation for the large
individual differences in reliability. When the
individual with PIMD showed a clear focus
during the entire observation, reliability was
always 100%. In contrast, frequent changes in
alertness “levels” were associated with lower
reliability. As Guess et al. (1999) and Mudford
et al. (1997) found in previous studies, the
differentiation between orange and green
alertness “levels” was especially difficult.
Therefore, observations concerning situations
with numerous changes between these two
“levels” can lead to low reliability results.

Individual differences in terms of alertness
expressions may also have an impact on the
reliability of the results. Although observers
are expected to take these differences into
account, idiosyncratic behavior can aggravate
observations of individuals in the target group
(Hogg et al., 2001). Turning away the head
may be an indication of dislike for the stimu-
lus presented, but, by the same token, an in-
dividual with visual impairments may also ex-
press his or her interest in this way, especially
as a reaction to an auditory stimulus. In such
situations, the proxies’ knowledge of the chil-
dren may be seen as an advantage in interpre-
tation of their behavior. However, looking at
the higher intra-observer reliability for the ob-
server who did not know the children at all,
we are obliged to amend this statement. Since
external observers were not influenced by
their knowledge about the child and recent
experiences with the child, their observations
were mainly based on the observable behavior
and their interpretations were actually more
consistent. However, there is no real standard
for judging the correctness of the interpreta-
tions. Consequently, observations by proxies
and external observers might well be used to
greater advantage as complementary sources
of information (Petry & Maes, 2006).

The present study has confirmed that ob-
serving individuals with PIMD reliably is an
enduring challenge for DSPs and researchers.
The subjectivity of the interpretations remains
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a threat to their reliability. Additionally, sev-
eral practical problems aggravate the imple-
mentation of alertness observations for indi-
viduals in the target group. The scoring
systems are experienced as being too complex
for use in clinical practice. The observations
themselves are found to be time-consuming as
well and, therefore, often not practicable in
day-to-day situations (Petry et al., 2006). How-
ever, based on the example of the AOL, we
can conclude that reliable observations are in
fact possible. While alertness observations re-
main an effort, DSPs also confirmed the im-
portance of determining alertness in their cli-
ents. Furthermore, investigating the value of
the results of the “traffic light” for DSPs may
reveal additional information about the use-
fulness of the AOL in clinical practice.
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