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Chapter 1 Introduction 
Because of the complexity of their disabilities, children as well as adults 

with a profound intellectual and multiple (motor, sensory) disability 

(PIMD) are offered a only limited range of activities. The activities that 

are offered are mostly passive in nature (Van der Putten & Vlaskamp, 

2011; Vlaskamp, de Geeter, Huijsmans, & Smit, 2003), and are not 

adjusted to the preferences and abilities of an individual (Vlaskamp, 

Hiemstra, & Wiersma, 2007).  

One intervention that offers an activity that is adjusted to the 

preferences and abilities of persons with PIMD is multi-sensory 

storytelling (MSST). This is a storytelling method originating from Great 

Britain, with as purpose to include persons with PIMD into our 

storytelling culture. (Fuller, 1990; Park, 1998). MSST was adopted and 

further developed by PAMIS, a Scottish charity organization (Lambe & 

Hogg, 2011; Young, Fenwick, Lambe, & Hogg, 2011). Storytelling can 

transfer knowledge over generations, but can also serve as a socializing 

matter (Lambe & Hogg, 2011). MSST initially aimed to be a pleasant 

activity for both the listener as for the storyteller, but this storytelling 

method might also answer to educational goals, for example to increase 

engagement or recognition during storytelling (Young et al., 2011) or to 

increase interactions between a person with PIMD and his or her 

communication partner (Lambe & Hogg, 2011). In order to achieve 

those aims, the listener needs to be alert during a storytelling session with 

attention directed towards the story.  
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To increase the listeners’ alertness and attention, MSST books are fully 

adjusted to the preferences and abilities of a person with PIMD. And 

although much of the content of a book depends on the abilities of the 

listener, there are some guidelines that serve as a framework for this 

method. These guidelines have as aim to increase the listeners’ 

opportunity to be alert and attentive.  

The length of the story is predefined within a certain range: a book 

should take about three to six minutes to read. Therefore, an MSST story 

is limited to six to sixteen sentences; spread over six to eight pages. The 

language is adjusted to the listener, so the story has the potential to 

become familiar to the listener within several readings. The cover of the 

book is a box. On this cover a reference stimulus is attached; this 

stimulus is offered to the listener when the story starts, this stimulus 

makes the activity recognizable to the listener. The sentences are short, 

and every one or two sentences is supported by a sensory stimulus. These 

stimuli are presented on neutral backgrounds, to increase contrast 

between the stimulus and its background and therefore increase the 

visibility of the stimulus. The stimuli are actively offered to the listener, 

with the aim of involving them in the storytelling activity. The storyteller 

has a ‘story-script’ on which the text of the story is printed, but also a 

description of the ideal reading context is given, and instructions are 

specified about how to read the MSST book, and how to present the 

stimuli. The final characteristic of MSST is the repetitive character, a 

book is read more than one time, and every time the storyteller reads the 

book the same way (Lambe & Hogg, 2011).  
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There is a rationale behind these guidelines. Because an MSST book is 

adapted to the preferences and abilities of the person with PIMD, it gives 

the listener the opportunity to be fully engaged in the story (Vlaskamp et 

al., 2007). The story is short, which respond to the limited period of 

alertness observed by persons with PIMD (Munde, Vlaskamp, Post, 

Ruijssenaars, & Nakken, submitted), and the exact duration can be 

adjusted to the capabilities of the listener. Stimuli are first presented on 

neutral (e.g. white) backgrounds, these backgrounds intent to facilitate 

the focus on the stimulus by reducing visual distraction (Pasto & Burack, 

1997). Finally, by repeating the multi-sensory story, the listener gets the 

opportunity to discover structure and meaning in the story. When the 

story becomes meaningful and predictable to the listener, the attention is 

expected to increase (Mitchell & Le Pelley, 2010). 

The making of an MSST book begins with the storyteller; he or she 

needs to adjust the book to the preferences and abilities of the listener. In 

order to do so, the storyteller starts gathering information, and makes the 

book based on current knowledge (see figure 1, step 1).  

Subsequently, the book is read and the listener reacts to the story text 

and the stimuli selected by the storyteller (2). Based on the listeners’ 

reactions the storyteller can adjust the story, so it fully fits the listeners’ 

needs (3), which gives the listener the opportunity to optimally engage 

with the story (4). If the story is finished, and read repeatedly, the 

storyteller can observe the (changes in) the listeners’ reaction to the 

stimuli. The listener can discover and learn about the stimuli presented 

in the story (5). After the book is read for a number of times, the 

storyteller can fine-tune the book, or can decide to start over and make 
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another book (6). 

 

Figure 1. The process of making and reading multi-sensory storytelling books 

Thus far, despite the frequent use in practice, it is unknown whether 

MSST is ‘worth’ the storytellers’ investment of making a book 

accustomed to the listeners’ preferences and abilities and reading it 

according to the guidelines. Making and reading an MSST book 

according to the guidelines takes considerable time and effort (Lambe & 

Hogg, 2011). Too, training the storyteller is required prior to the 

implementation of MSST, and of course storytellers also need time to 

actually read the story in an one-to-one situation. Information about the 

efficacy of MSST is thus needed in order to justify the use of MSST into 
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practice. Another reason, even more important, for research lies in the 

effectiveness of the method: does reading an MSST book indeed leads to 

interaction between reader and listener, in engagement in the storytelling 

activity?  

To determine the value of MSST, we first need to know whether this 

method is implemented into practice as intended; when implementing a 

new intervention, there is always a risk that practitioners only use certain 

parts of an intervention because it is more convenient to them. 

Deviations from the predefined guidelines could interfere with the 

efficacy of storytelling. If the guidelines are followed, it is also uncertain 

whether the story does attract the listeners’ attention, or whether the 

listener is alert at all during storytelling. And if the listener is alert and/or 

attentive, it is unknown which factors relate to attention and alertness. In 

addition, it might be that the interaction between reader and listener is 

the determining factor in the success of MSST; it is unclear whether or 

not the reading a regular book will gain equal amounts of attention, and 

be therefore just as appropriate to include persons with PIMD into our 

storytelling culture. 

1.1 Aim of this research 

This research focuses on describing and analysing the process of 

making and reading multi-sensory stories, and will take account of the 

role of both the storyteller as the listener in this process. The aim of this 

study is to assess the efficacy of MSST as a storytelling method and to 

gain better understanding of the process of making and reading an MSST 

book. 
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First, a description of the application of MSST into practice needs to be 

given. Secondly, we examine which elements of MSST are positively 

related to the success of this method. Finally, we look whether using 

multi-sensory stories contributes to the present knowledge on the 

preferences and abilities of persons with PIMD. 

1.2 Outline of the thesis 

This dissertation contains three parts (see figure 2): first we want to 

know what kind of books the storytellers make, what choices are made in 

this process, and in which degree storytellers use the guidelines for 

MSST described above. Second, we want to study how the books are 

read and which factors are related to a potential success of MSST. Third 

and last, we want to know whether storytelling provides the storyteller 

with new knowledge about the preferences and abilities of the listener, 

which might also be applicable outside the storytelling setting.  

Persons with PIMD have a disadvantage when it comes to number 

and quality of interventions designed to fit their needs. The relatively 

small size and the heterogeneous character of the target group, makes 

that it is difficult and unattractive to design interventions for persons 

with PIMD. With as result that interventions are often designed based on 

the intuition of practitioners, therefore ‘practice based’ and not ‘evidence 

based’ (Vlaskamp & Nakken, 2008). This study will contribute to the 

availability of evidence-based interventions for persons with PIMD in 

practice.  
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Figure 2. The outline of this dissertation 
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2.1 Introduction

We tell stories about what happens in everyday life or about events that 

have happened in the past or in our imagination. Stories can enable us to 

construct our role in the world. However, storytelling can also be used to 

socialize children, to teach them what is appropriate or important, or to 

equip and encourage them to become storytellers themselves (Cassell & 

Ryokai, 2001). Storytelling is a unique human experience (Park, 1998), 

and people with profound intellectual and multiple disabilities (PIMD), 

despite their disabilities, should also be enabled ‘to participate in those 

experiences which are uniquely human’ (Ware, 1994). But professional 

practice shows a different picture. Apparently, in persons with PIMD, 

their profound intellectual and motor disabilities, combined with sensory 

disabilities, can constitute a barrier to those who, at least in a 

professional situation, would act as natural storytellers. This is because 

telling a story is a primarily verbal and communicative activity in which 

comprehension of the storyline is an important element. This makes 

storytelling a seemingly illogical activity choice for persons with such 

profound disabilities.  

Yet several authors state that access to literature must not depend on 

the ability to read, to speak or even to understand the spoken words 

(Grove, 1998; Park, 1998), because storytelling is not only about 

comprehension (understanding the content of a story) but also about 

apprehension – the enjoyable experience of having someone sitting next 

to you, perhaps making eye contact, while you listen to the sound of 

their voice (Grove, 1998). Both ideas, that of ‘inclusive literacy’ and the 

notion that ‘apprehension comes before comprehension’ (Grove, 1998), 
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have in recent years led to the exploration of the potential of storytelling 

to enhance the lives of people with PIMD. Storytelling has been 

developed within a framework of sensory-based and socially interactive 

approaches, starting with Fullers ‘bag books’ (Fuller, 1990) and further 

developed by PAMIS – a third sector organization – e.g. Watson and 

colleagues ( Watson, Lambe, & Hogg, 2002) and Grove (Grove, 2005; 

Grove, 2009). These ‘multisensory stories’ are tailor-made, personalized 

stories that stimulate the senses rather than ‘just’ using words. The 

content and form of the story, and the way the story is read, is adapted to 

the abilities, needs and desires of the individual with disabilities. The 

story reflects aspects of the person’s life and personality, and relates to an 

event or situation that is important for him or her. Each page is 

illustrated by an object, and this object is meant to attract the person’s 

attention and invite him or her to explore. For example, telling a story 

about the car that comes to pick up that person for an outing can be 

illustrated by using the sound of a claxon. In this way, the storytelling 

activity can generate pleasure and engagement, as well as an opportunity 

for a qualitative one-to-one interaction between the person with PIMD 

and his or her direct support professional (DSP). 

For the development of an multi-sensory storytelling (MSST) book, 

PAMIS has formulated specific guidelines (see Table 1).  

An MSST book, like a regular book, has a title, a beginning and a 

clear end. The story is personalized to facilitate the recognition of the 

story by the person with PIMD. Furthermore, the book consists of only a 

few pages (a maximum of eight) and every page includes one or two 
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Table 1 

PAMIS guidelines used to assess the MSST books 

 
Constructing a multisensory 
storytelling book 

Reading a multisensory storytelling 
book 

Book in 
general 

- a title is present 

- the story has a clear end 

- DSP takes time to read the book 
(4-6 minutes) 

Sentences 

- sentences are written on a story 
script 

- max. of two sentences per page 

- sentences are directly related to 
the stimuli 

- no additional text is used in 
addition to the original story script 

Pages 

- one white board per one or two 
sentences 

- white boards are present 

- max. of eight pages 

- white boards are used 

Stimuli 

- stimuli are attached to the white 
boards 

- max. of one stimulus per page, 
which may address multiple senses 

- stimuli are actively offered to the 
person 

 

sentences because of the short attention span of the person with PIMD. 

Each page is supported by a stimulus that draws attention and facilitates 

the exploration of the person. The stimuli are offered on neutral 

backgrounds (blank pages) to increase contrast and therefore visibility, 

the neutral background also helps the person with PIMD focus faster, 

which results in a reduced reaction time. After showing a stimulus on a 

neutral backgrounds, the stimulus is offered to the listener in an active 

way to maximally engage the person with PIMD (Lambe & Hogg, 

2011).  



Chapter 2 

21 

 

With regard to the application of the MSST book, it should be read in 

the same way each time in terms of word use and setting. By repeating 

the story, the listener may learn to recognize the story by association 

(Rock, 1957) and enables the person with PIMD to get to know their 

personal story and the stimuli used in that story. This sense of having 

control over the environment, the feeling of ‘knowing that something is 

coming’, and the opportunity to anticipate is expected to positively 

influence the person’s sense of involvement and wellbeing (Lambe & 

Hogg, 2011; Petry, Maes, & Vlaskamp, 2005).  

But just following these guidelines does not make a good MSST 

book, which is formed around the characteristics, personality, 

experiences, preferences and abilities of a person with PIMD. In other 

words, in MSST, the content, form and presentation of the story need to 

be adapted to the person with PIMD to facilitate the ‘apprehension’ of 

the story (Fuller, 1990; Grove, 1998). Therefore, knowledge about the 

abilities and sensory as well as contextual preferences of a person with 

PIMD is essential (Vlaskamp et al., 2007). Once a topic is decided upon 

and the story itself is written, suitable stimuli have to be selected. For 

example, when making a book about dinnertime, it is important to know 

whether the person with PIMD associates a spoon with eating before you 

select this stimulus. It is also important to know how the stimuli should 

be presented. Should the spoon be presented to the individual’s left or 

right? Can the individual actually see the spoon or does he or she need to 

touch it? Also, information must be collected about the reading context, 

for example, can the story be read in a living room where there is 

ambient sound present?  
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MSST is used frequently in the United Kingdom and was recently 

introduced in the Netherlands and Belgium (Flanders) where it is 

implemented in a growing number of facilities for persons with 

intellectual disabilities. However, despite the frequent use of MSST, little 

research is being conducted into the structure, content and effectiveness 

of the intervention (Lambe & Hogg, 2011). This is only one example of 

practitioners using a method for which researchers have shown limited 

interest in providing an empirical basis. To provide such a basis, the 

implementation of the method needs to be followed by research 

(Vlaskamp & Nakken, 2008). A first step in this process is to analyse to 

what extent the stories developed by DSPs follow the PAMIS guidelines. 

Furthermore, the topics that are addressed by the DSP to clarify the 

content of the stories and which stimuli are used should also be known. 

Finally, it is important to know how specific information regarding the 

person with PIMD and his or her age affects the application of the story 

by the DSP. 

So, in this study three topics will be addressed: 1. the development of 

the MSST book in terms of applying the PAMIS guidelines, 2. the 

content of the developed stories and stimuli used, and 3. the application 

of the MSST book and how the age of the person with PIMD and 

information about the person with PIMD from the DSP affects the 

choice and content of the stories. Therefore, the following questions have 

been formulated:  

(1) Are MSST books constructed and read in accordance with the 

PAMIS guidelines? 

(2) What is the content of the stories and which stimuli are used? 
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(3)  Is there a difference between children and adults in content and 

type of stimuli used in the story? 

(4) Is the DSP’s knowledge about the functional and sensory abilities 

and the sensory preferences of the person with PIMD related to 

the choice of stimuli? 

 

2.2 Materials and Methods  

2.2.1 Participants 

Forty-eight DSPs applied voluntarily to implement MSST within 

their care facility and to monitor this implementation by research. 

Twelve responded to an appeal placed on a website; the remainder (n = 

36) were recruited internally by healthcare psychologists who were 

notified of the planned research project. The study took place in 25 

residential facilities in the Netherlands and Belgium spread across 29 

different group homes and activity centres (18 in the Netherlands, 11 in 

Belgium). The maximum number of participating DSPs per location was 

three. The DSPs ranged in age from 20 to 61 years (mean age: 38.4). 

Their working experience with persons with PIMD ranged from 2 

months to 31 years (mean: 10.6, SD 7.8). Each DSP formed a pair with a 

person with PIMD. A necessary precondition for the pairing was that the 

DSP had to be acquainted with the person with PIMD. The working 

experience of the DSPs with these particular persons ranged from 2 

months to 15 years (mean: 3.6 years, S.D 3.3 years). All selected persons 

had PIMD, as defined by Nakken and Vlaskamp (2007), meaning that 

they were diagnosed with a developmental age of less than 24 months 
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and with profound or severe motor disabilities, as well as a high 

prevalence of sensory impairments and general health problems. Of the 

selected persons with PIMD, 23 were female and 26 male. The group 

comprised 26 children (<18 years; mean age 10.3 years, range: 4-15, SD: 

3.9) and 23 adults (≥18 years, mean age: 38.5, range: 19-70, SD: 13.9). 

Each of the 48 DSPs developed an MSST book for that particular 

participant. One DSP made a story for two different persons. We can 

differentiate two groups within the development of the MSST. The first 

group, consisting of 28 DSPs and 29 persons with PIMD, used an 

instrument (the ‘Inventory for tuning activities and situations to the 

abilities and preferences of persons with profound intellectual and 

multiple disabilities’, IPP) before constructing the book. The IPP 

(Tadema, Hiemstra, Wiersma, & Vlaskamp, 2005) can provide 

additional information for the development of an MSST book. The 

second group (consisting of 20 DSPs) did not use the IPP.  

2.2.2 Instruments  

Information concerning the demographic characteristics of the DSPs 

(age, gender and working experience) was collected by means of a short 

questionnaire.  

Information on DSP knowledge about the sensory and contextual 

preferences of the persons with PIMD was determined using the IPP 

(Tadema et al., 2005). This questionnaire takes the form of a flow chart 

and is divided into nine categories. Five of these relate to an individual’s 

functional abilities (visual, auditory, tactile, olfactory and motor skills), 

while the other four relate to their sensory and contextual preferences 

(preferred sensory channel, preferred ‘where’, ‘when’ and ‘how’ of 
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activities offered). In total, the nine categories of the IPP consists of 35 

questions. Each question covers an aspect relating to a specific category. 

For example, the following questions are asked in the ‘auditory’ 

category: ‘Should pitch be taken into account?’, ‘Should volume be taken 

into account?’ and ‘Should the number of stimuli be taken into account?’ 

Each question can be answered by ‘yes’ or ‘no’. A third option is to leave 

the question unanswered. This indicates that there is no knowledge 

available on this particular subject, which means that the DSPs are 

indecisive about the abilities and preferences of the person with PIMD 

(Van der Putten, Vlaskamp, & Schuivens, 2010; Vlaskamp et al., 2007). 

The aim of the IPP is to organize the present knowledge about the 

preferences and abilities of the person with PIMD in a convenient way 

that enables the DSP to use this knowledge while creating an activity 

(Vlaskamp et al., 2007). 

2.2.3 Procedure 

To develop the MSST intervention, all DSPs from the first group 

filled in the IPP for each of the participants (one DSP filled it in for two 

participants). The second group of DSPs (n = 20) did not use the IPP but 

used existing knowledge about the person with PIMD, recorded in 

personal planning files. Next, all DSPs (from both groups) underwent a 

workshop training which consists of theoretical information about the 

underlying assumptions and guidelines of MSST. Then the DSPs had to 

construct an MSST book: write the text and ‘fill the box’ (i.e. collect the 

right stimuli, pin them on white boards, etc.). 

Once the MSST book was made, the DSP read it twice a week with 

the person with PIMD for a period of ten weeks (the first group) and five 
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weeks (the second group). This difference in the duration of the study is 

based on practical reasons. The first, fifth and tenth reading sessions for 

both groups and the twentieth reading session (the first group only) were 

recorded on video.  

2.3 Results 

2.3.1  Are MSST books constructed and read in accordance with 

the PAMIS guidelines? 

First, we checked that the MSST books had been constructed in 

accordance with the PAMIS guidelines (PAMIS, 2010) formulated in 

table 1. All 49 MSST books were used in the analysis. An analysis was 

carried out for each individual guideline to assess whether or not the 

MSST book met this particular guideline (yes or no). To analyse the 

reliability of this procedure, 43% (n = 21) of the books were randomly 

selected and assessed by two independent researchers. Inter-rater 

reliability was good (90% agreement).  

Table 2 shows that the majority (84%, n = 41) of the MSST books 

satisfied all the PAMIS guidelines.  

There were eight exceptions. Three books (6.4%) had too many 

sentences and five books (10.6%) used two or more different stimuli per 

page (e.g. singing a song and giving a hug).   
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Table 2 

PAMIS guidelines for constructing a multisensory storytelling book 
 

Constructing a multisensory 
storytelling book 

Number of 
books 

Percentage of 
books 

(n=49) 

Book in 
general 

a title is present 

the story has a clear end 

49 

49 

100 

100 

Sentences sentences are written on a story 
script 

max. of two sentences per page 

sentences are directly related to the 
stimuli 

49 

47 

49 

100 

96 

100 

Pages one white board per one or two 
sentences 

white boards are present 

max. of eight pages 

47 

49 

48 

96 

100 

100 

Stimuli stimuli are attached to the white 
boards 

max. of one stimulus per page, 
which may address multiple senses 

49 

43 

100 

88 

Total Number of books conforming to all 
guidelines 

41 84 

 

To find out if the books were read according to the PAMIS 

guidelines, the recordings of 157 reading sessions from both groups were 

used. A total of 11 sessions (7%) were missing because the person with 

PIMD was ill or the pairs had withdrawn for other reasons. Each first, 

fifth, tenth and – for the first group – twentieth reading session was 

filmed to monitor whether the books were read according to the 

guidelines. More specifically, an analysis was made of the story’s 
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duration (in seconds), the number of stimuli offered on the neutral 

backgrounds, the number of stimuli the person with PIMD had physical 

access to and whether or not the DSP added verbal text to the original 

story (see Table 1). To establish changes in duration throughout the 

reading sessions, the first session for each pair was used as a baseline. 

The discrepancies in seconds between the first and, respectively, the fifth, 

tenth and twentieth reading sessions were calculated. Differences 

between the first, fifth, tenth and twentieth reading sessions in terms of 

duration, the active presentation of stimuli and the use of white boards 

were analysed with a paired sample t-test. Where there is a likelihood of 

a type one error, a repeated measure analysis is usually used. However, 

because of the 11 missing sessions and the differences in research design 

between the two groups (three versus four recordings), we opted for a 

paired t-test as a repeated measure analysis would omit a substantial 

number of cases.  

Results show that the mean duration of the reading sessions was six 

and a half minutes (SD = 4 min. and 12 sec.), with a range between 83 

and 1421 seconds. In total, 40 reading sessions (25.5%) met the four-to-

six-minute guideline according to PAMIS. The other sessions were 

shorter (n = 74; 47.1%) or longer (n = 43, 27.4%). On average, the first 

session was the shortest. The fifth reading session was the longest, lasting 

on average fourteen seconds longer than the first. Both the tenth and the 

twentieth sessions took seven seconds less than the fifth. These 

differences between the four sessions are not statistically significant (see 

Table 3).  
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Table 3 

Differences in time spent reading, the use of white boards and the active presentation of stimuli 
between the first, fifth, tenth and twentieth reading sessions using a paired sample t-test 
   Session number 

   Fifth Tenth Twentieth 

   t df t df t df 

Session num
ber 

First Time spent reading -.59 40 -.35 41 -.52 21 

 White boards -.79 40 .33 41 -.12 21 

 Active presentation .49 40 .40 41 .89 21 

Fifth Time spent reading - - -.05 37 -1.57 17 

 White boards - - 1.55 37 1.53 17 

 Active presentation - - -.22 37 .70 17 

Tenth Time spent reading - - - - -.07 18 

 White boards - - - - -.83 18 

 Active presentation - - - - .48 18 

*  p < .05 

**  p < .01 

The PAMIS guidelines recommend the use of neutral backgrounds. 

We counted the number of neutral backgrounds used in all of the 157 

recordings. In 51 of them (32.5%), neutral backgrounds were used at all. 

In 31 reading sessions five or more stimuli were presented on a white 

board; in 80 recordings two or fewer neutral backgrounds were used. 

There were no significant differences between the four time 

measurements in the use of neutral backgrounds (see Table 3).  

Regarding the way stimuli were offered, results show that not all the 

stimuli in the MSST books were presented in a way that allowed the 

person with PIMD to actively engage with them. On average 4.2 stimuli 
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per reading session (SD = 2.11) were presented actively, with a 

minimum of zero stimuli per session and a maximum of nine. In forty 

(25%) reading sessions, zero to two stimuli were offered actively, 

meaning the person could touch or manipulate the objects. In almost a 

third (n = 46, 29.3%) of the sessions, five or more stimuli were offered 

actively. There were no significant differences between the four time 

measurements and the number of stimuli presented actively (see Table 

3). 

Furthermore, we analysed to what extent text was added 

spontaneously to the original text of the story. Results show that in 

73.2% of the recorded reading sessions, text was spontaneously added. 

This ranged from comments on the behaviour of the person with PIMD 

(‘You are doing well, do you like it?’, ‘Oops, you’re sneezing! Are you all 

right?’) to a supplement to the story (the original text ‘We are going to 

put on the doll’s clothes’ was supplemented by ‘Yes we are! First the 

shoes, then the shirt, then the trousers, that’s really good... you see? Now 

the doll is fully clothed!’). Of the 47 DSPs, 11 (23.4%) never used the 

original text of the story and only three (6.4%) always adhered to the 

story.  

When all the criteria for reading the MSST books are taken into 

account, only five (3.2%) of the 157 reading sessions involved the use of 

all predetermined criteria (the active presentation of stimuli and the use 

of neutral backgrounds and additional text). If we also look at the 

duration of the story (between four and six minutes), only two (1.3%) 

reading sessions met all the guidelines. 
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2.3.2  What is the content of the stories and which stimuli are 

used? 

For the analysis of the content, 46 MSST books were used, three books 

were omitted because they did not meet the PAMIS guidelines in terms 

of the number of sentences. Table 4 shows an overview of the content of 

the books with six categories identified. Activities and excursions differ 

in that the former take place within the facility and the latter take place 

outside. Activities and excursions are divided into imaginary (fantasy) 

events and daily life events (such as having a bath or going for a walk). 

The ‘party’ category (e.g. birthday party) is a separate category because 

of its non-functional nature – in contrast to daily life events – but parties 

cannot be characterized as imaginary activities or excursions. Books 

about ‘preparation’ may include, for example, stories about going home 

in the weekend. More than half of the books (52.2%) were about ‘real 

life’ excursions such as taking a walk or going to see the horses, followed 

by 17% about ‘preparation’. Fantasy topics were less represented (n = 4; 

8.4%).  

With regard to the senses the stimuli appealed to, stories that failed to 

comply with the PAMIS guidelines on the maximum number of 

sentences and stimuli were omitted (n = 8). A total of 41 books were 

used in this analysis. To analyse the stimuli used, books (n = 41) were 

categorized on the basis of the description of how the stimulus was 

presented (e.g. ‘let her put her hands in the bowl to feel the water’) and of 

the senses they appealed to. Six senses – auditory, visual, tactile, 

olfactory, taste and balance/propriocepsis (e.g. the physical sensation of 

moving the wheelchair in a circle) – were identified in total. In each 
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Table 4 

Book content according to the age group of the person with PIMD, whether or not the IPP was 
filled in and regardless of DSP indecisiveness 

 

Content 
(n=46) 

 Age 

If IPP is filled in 

Books 
(n) 

Mean  
indecisive 
questions 

SD 
 

First 
group 

Second 
group 

child adult 

 N % N % N % N % N % 

Preparation 8 17.4 3 10.3 5 29.4 5 19.2 4 17.4 3 9.7 5.03 

Excursion 
(daily life) 24 52.2 15 51.7 9 52.9 13 50.0 12 52.2 15 8.0 6.70 

Excursion 
(fantasy) 2 4.3 2 6.9 0 0 1 3.8 1 4.2 2 7.0 1.41 

Activity (daily 
life) 7 15.2 5 17.2 2 11.8 5 19.2 2 8.3 5 9.6 4.61 

Activity 
(fantasy) 2 4.3 2 6.9 0 0 1 3.8 1 4.2 2 1.0 0 

Party 3 6.5 2 6.9 1 5.9 1 3.8 3 13.0 2 15.0 7.07 

Total 46 100 29 100 17 100 26 100 23 100 29 8.4 6.07 

 

story, the number of stimuli that appeared per sense was calculated. 

Combinations of senses were also included; these were counted 

separately (for the different categories, see Table 3). The most frequently 

used stimuli were auditory (listening to a song) and tactile (feeling a 

specific structure or touching water) (see Table 5). Tactile stimuli were 

used the most. On average, these stimuli appeared 2.5 times per book. In 

each book, an average of 1.5 stimuli targeted multiple senses, with an 
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auditory/tactile combination the most popular (squeezing a horn and 

listening to the sound).  

Table 5 

Senses activated by the stimuli, according to presence of indecisiveness and age group 

 Total   Age group  

 (n=41) 
First  

group 
Second 
group 

t-
value 

child adult 
t-

value 

 mean SD mean SD mean SD 
(df = 
47) 

mean SD mean SD 
(df = 
47) 

Auditory 1.7 1.07 1.8 1.12 1.7 0.99 -0.62 1.9 1.58 1.8 1.03 0.15 

Visual 0.8 0.87 0.8 0.97 0.8 0.62 0.28 0.7 1.05 0.9 0.85 -0.80 

Tactile 2.5 1.31 2.3 1.37 2.8 1.14 -0.01 2.3 1.49 2.4 1.12 -0.44 

Olfactory  0.2 0.38 0.2 0.38 0.2 0.39 0.70 0.2 0.37 0.1 0.34 0.23 

Taste 0.02 0.16 0.03 0.19 0 0 0.83 0 0 0.04 0.21 -1.07 

Balance and/or 
propriocepsis 0.1 0.26 0.1 0.31 0 0 1.49 0.04 0.2 0.1 0.29 -0.70 

Auditory & visual 0.3 0.63 0.2 0.49 0.4 0.9 -1.29 0.5 0.81 0.1 0.29 2.31* 

Auditory & tactile 0.5 1.03 0.6 1.06 0.5 1.0 -0.16 0.6 1.24 0.5 0.73 0.32 

Visual & tactile 0.4 0.71 0.5 0.69 0.3 0.78 0.40 0.6 0.76 0.3 0.64 1.36 

Olfactory & tactile 0.2 0.51 0.2 0.47 0.3 0.62 -0.19 0.1 0.33 0.3 0.62 -1.05 

Visual, tactile & 
olfactory 0.1 0.22 0.1 0.26 0 0 1.19 0.04 0.20 0.04 0.21 -0.09 

*  p < .05 

**  p < .01 
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2.3.3  Is there a difference between children and adults in 

content and type of stimuli used in the story? 

For the analysis between children and adults with respect to content of 

the story and use of stimuli, all MSST books (n = 49) were used. The 

distribution of observations between age-group and content was analysed 

by means of a chi-square test, which looked if the distribution of adults 

and children across the different content types deviated from the 

expected count. The differences in age group regarding the stimuli used 

was analysed by categorizing the stimuli in terms of the senses to which 

they appealed and counting per story how many stimuli of the specific 

sense were used. After this, the number of stimuli in the different 

categories (e.g. auditory and visual/tactile) were set across from the two 

age groups to compare differences in stimuli used. An independent 

sample t-test was used to see if there was a significant difference between 

the two age groups. 

Compared to adults, children were read more books focusing on an 

‘activity in daily life’ (see Table 4), although this difference in the 

distribution of the groups is not statistically significant (χ2 = 2.26, df = 5, 

NS). 

If we compare the stimuli used within the different age groups, we 

observe one statistically significant difference in the distribution of the 

groups: the combination of auditory and visual stimuli is used more 

often for children than for adults (t = 2.31, df = 47, p < .05) (see Table 5). 
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2.3.4  Is the DSP’s knowledge about the functional and sensory 

abilities and the sensory preferences of the person with 

PIMD related to the choice of stimuli? 

As stated before, in group one the IPP was used in constructing an 

MSST book. We analysed whether the use of the IPP influenced the 

content and choice of stimuli. The content was analysed by means of a 

chi-square test, which looked at the distribution of the first and second 

groups across the different content types. The relationship between the 

stimuli and the use of the IPP was analysed by categorizing the stimuli in 

terms of the senses they appealed to and comparing the mean number of 

stimuli in the different categories (e.g. auditory, visual/tactile) across the 

first and second groups with an independent sample t-test. Then we 

further specified the results of the IPP and the influence this had on the 

construction of an MSST book by analysing the amount of information 

available about each person and the amount of information missing for 

the DSP (e.g. if the DSP does not know whether an object is best 

presented to the left or right of the person’s visual field, the DSP cannot 

answer the question in the IPP). We looked at the number of questions 

in the IPP with no answers. Using an independent sample t-test, we 

looked for differences between the age groups and the number of 

unanswered questions in the IPP. A one-way ANOVA was used to 

calculate the mean number of unanswered IPP questions across different 

types of content. A Pearson’s correlation coefficient was used to analyse 

the relationship between the number of unanswered questions about 

sensory abilities and preferences, and the number of stimuli for each 

sense.  
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There is no significant difference in distribution of the groups 

between ‘filling in the IPP’ (yes or no) and book content (χ2 = .48, df =5, 

NS) (see Table 4), nor a relationship or difference between the two DSP 

groups and stimulus use (see Table 5). 

The DSPs were able to answer the majority of the IPP questions 

(76%). In total, 24% of the questions (mean 8.4 questions per person, SD 

= 6.1, range = 0-20), were not answered which means that the DSP did 

not have this knowledge. The total number of unanswered questions was 

significantly higher for adults than for children (t = -2.69, df = 27, p < 

.05, R2 = .29) (see Table 6).  

Table 6 

Items answered indecisively, according to age group 

(n=29) Number 
of items 

Total 
mean / 

SD 

Child 
mean / 

SD 

Adult 
mean / 

SD 

t-value 
df = 27 

Visual 6 1.4 / 1.45 1.3 / 1.62 1.5 / 1.29 -0.43 

Auditory 4 0.7 / 1.03 0.3 / 0.62 1.1 / 1.23 -2.26* 

Tactile 4 1.1 / 1.18 1.0 / 1.25 1.2 / 1.12 -0.48 

Olfactory 4 2.4 / 1.78 1.6 / 1.7 3.3 / 1.49 -2.85** 

Stimuli preferences 4 1.1 / 1.07 0.5 / 0.83 1.6 / 1.01 -3.24** 

Contextual 
preferences 13 1.7 / 1.79 1.0 / 1.31 2.4 / 1.90 -2.30* 

Total 35 8.4 / 6.07 5.7 / 5.17 11.2 / 5.81 -2.69* 

*  p < .05 

**  p < .01 

In table 6 is the average number of unanswered questions for adults 

and children is worked out. In addition, whether or not a significant 
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difference exists between the two age groups is indicated. Only the 

number of unanswered questions in the visual (t = -.43, df = 27, NS) and 

tactile (t = -.48, df = 27, NS) domains does not differ significantly 

between these age groups. 

Further detailed analyses (see Table 4) show that DSPs who were 

more indecisive about the person with PIMD were more inclined to 

write a book about a party than about imaginary activities (respectively 

15 and 1 unanswered questions). However, the difference between the 

number of unanswered questions per content category is not significant 

(F = 1.44, df = 5, NS). 

When combining indecisiveness about the preferences and abilities 

for all senses (visual, auditory, tactile and olfactory), we see a statistically 

significant positive relationship between indecisiveness and the use of 

visual (r =.44, p < .05) and olfactory (r =.41, p < .05) stimuli. Visual 

stimuli are mainly applied if the DSP cannot answer the questions about 

the person’s visual (r = .46, p < .05) or auditory (r=.49, p < .01) abilities 

and preferences. If there are more unanswered questions regarding the 

tactile preferences and possibilities, a DSP is likely to include more 

stimuli targeting smell (r =.51, p < .01). 

2.4 Conclusion and discussion 

The focus of this study was threefold. First, we analysed the extent to 

which MSST books are constructed and used according to PAMIS 

guidelines. Second, we analysed the content, including the stimuli used 

and how this relates to the age of the person with PIMD and the DSPs 
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knowledge regarding the functional and sensory abilities and the sensory 

preferences of the person with PIMD. 

Results show that the majority (84%) of the MSST books were 

developed in line with the MSST guidelines described by PAMIS 

(Lambe & Hogg, 2011). Deviations from the guidelines included the use 

of too many sentences and too many stimuli per page.  

When the books were read or applied in practice, many DSP did not 

follow all the PAMIS guidelines. During most reading sessions (47%= 

74) the book was read too fast, the prescribed use of white boards was 

frequently not adhered to, and the stimuli (38%) could not be explored 

actively. Moreover, in the majority (73.2%) of sessions, text was added 

spontaneously to the original text.  

As for content, the vast majority of the books (67.4%) were about a 

‘real life’ activity or excursion (e.g. an outing). Fewer than 10% of the 

books were about an imaginary activity or excursion (e.g. building a 

home) and 20% were about preparation (e.g. for medical treatment). 

There is no significant difference in story content between children and 

adults. 

DSPs mainly used tactile and auditory stimuli in addition to the 

vocal text. In six (12.8%) books, more than one stimulus per page was 

used and nearly 20% of stimuli targeted more than one sense, such as 

touching an object and listening to a sound. Other combinations 

included feeling perfume sprayed on the skin and smelling the fragrance, 

or looking at and touching a balloon. When the application was related 

to the age of the person with PIMD, results show that the choice of 
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stimuli differs significantly per age group, with children being offered 

more stimuli targeting a combination of visual and auditory senses than 

adults.  

With regard to the relationship to the use of the IPP (knowledge 

about the ability and preferences of the person with PIMD), DSPs chose 

more visual and olfactory stimuli when they still had questions about 

these topics (were indecisive about the sensory preferences and abilities 

of the person with PIMD). Visual stimuli were selected more often when 

there was less information about auditory and visual preferences and 

abilities. Olfactory stimuli were more frequent when there was more 

indecisiveness about the person’s tactile sense, nor is there a relationship 

between the content of the MSST books and whether or not the IPP was 

filled in.  

Before we interpret these results, some methodological reflections 

would be helpful. In this study, we made a distinction between two 

groups of DSPs who attended two different workshops. In addition to 

whether or not the IPP was used, there were further slight differences 

between the two workshops. The first group of DSPs, which included 

using the IPP, received less feedback from the researchers while writing 

the story and the PAMIS guidelines were made more explicit during the 

workshop. This may explain why the second group used additional 

words more often (they used additional text in 93% of the reading 

sessions) than their counterparts in group one. This may also have 

influenced the duration of the reading session. In addition, the 

workshops were given in different countries and by different instructors. 

These factors could interfere with the effects found and influence the 
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generalization of the effects. The duration of the research also differed 

per country (ten versus five weeks). Because of the nature of this research 

(a monitored intervention) and the choice of statistical analyses, there is 

no reason to assume that this particular difference has influenced the 

results. 

Results show that most DSPs (84%) were capable of making a book 

according to the guidelines after one short workshop, but they 

experienced greater difficulty following the guidelines when reading the 

book. On the other hand, the results show that most DSPs read the 

books too quickly and frequently added words or sentences to the story.  

It is clear from the results that the content of the books in our sample 

mostly relates to the person’s real life. There seems to be a strong focus 

on ‘comprehension’ by persons with PIMD. The lack of difference in 

content between children and adults is remarkable. This suggests that the 

content of MSST books is less age-appropriate, and thus in line with 

other data showing that offering ‘age-appropriate’ activities to persons 

with PIMD is a challenge (Forster, 2010; Matson, Bamburg, & Smalls, 

2004; Vlaskamp et al., 2007). We expected to see a variety of stimulated 

senses in MSST books, but 70% of the stimuli targeted the auditory 

and/or tactile senses. In particular, the decision to support the MSST 

book with a relatively high number of auditory stimuli seems less 

obvious, since hearing is already an important element of MSST because 

of the vocal text an MSST book contains. One might therefore expect 

DSPs to use few auditory stimuli in their books. 

The use of an instrument (the IPP) facilitates DSP awareness of the 

need to know about the person’s abilities and preferences. Results show a 
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significant relationship between the use of visual and olfactory stimuli 

and the lack of this prior knowledge about sensory preferences and 

abilities. In this sense, the use of a visual stimulus can be seen as a ‘safe 

choice’. Surprisingly, they are also used more often when there is less 

information in the IPP concerning the visual sense. An olfactory 

stimulus seems more like an alternative choice for a tactile stimulus. 

Indecisiveness about one sense influences the frequency with which 

other senses are stimulated. We recommend using an instrument which 

identifies the preferences and abilities of persons with PIMD, especially 

when much is unknown about the sensory abilities and preferences. It 

may be helpful to use the IPP, collecting additional information if 

necessary, before constructing an MSST book. 

MSST is a rather new but increasingly popular activity for persons 

with PIMD. It is not easy to implement a new method (like MSST), and 

our results show that even controlled implementation by researchers does 

not prevent serious departures from the guidelines. Even with the 

development of sound guidelines to optimize engagement of the person 

with PIMD, it is likely that time pressure when implementing a new 

method will mean that some parts of the method will be set aside, 

adapted or even eliminated (Vlaskamp & Van der Putten, 2009). When 

implementing a new intervention, commitment to a long-term process is 

needed. Even a period of 20 reading sessions is scarcely enough time to 

predict the further use of the method. In particular when deviations from 

guidelines are already present at the outset, one may wonder how this 

will affect the effectiveness of the method. Apparently a one-day training 

period is enough to create MSST books according to the guidelines, but 

not sufficient to guard the guidelines in the long term. Knowledge 
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acquired during the workshop may fade in time; therefore, there is a 

need for alternative instruction and the frequent monitoring of the 

reading of the MSST book. Consequently, future studies should focus on 

the impact of these departures from the rules on the effectiveness for a 

particular person with PIMD and should take account of long-term use 

of the method. 
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3.1 Introduction  

Almost everyone, regardless of whether or not they have disabilities, 

enjoys listening to a good story. Parents, grandparents and teachers read 

to children in order to increase their understanding of spoken text and/or 

to extend their vocabulary (Dickinson & Smith, 1994). Despite positive 

examples of literacy education ( Lacey, Layton, Miller, Goldbart, & 

Lawson, 2007), storytelling to persons with profound and multiple 

intellectual disabilities (PIMD) is not common practise (Lyons & 

Mundy-Taylor, 2012; Ten Brug, Van der Putten, Penne, Maes, & 

Vlaskamp, 2012). This might be because storytelling is seen as an activity 

that takes an understanding of spoken words and sentences as 

prerequisite, therefore potential storytellers might not see the added value 

of telling a story to a person with PIMD (Ten Brug et al., 2012). The 

profound intellectual disability (IQ below 20 points) of people with 

PIMD results in a limited use, interpretation and understanding of 

spoken words. This makes it unclear whether they understand the text 

and fully grasp the meaning of the story, or can deduce the meaning 

from the context or sensory cues. It might also be that a listener lacks all 

verbal understanding (McConkey, Morris, & Purcell, 1999; Nakken & 

Vlaskamp, 2007). In addition to their intellectual status, people with 

PIMD have significant physical and sensory impairments that impede 

their day-to-day competence (Evenhuis et al., 2001; Nakken & Vlaskamp, 

2007). Due to these complex problems, the use of regular storytelling, 

where the focus is on comprehension (analysis and linguistic 

understanding), is restricted (Ten Brug et al., 2012). For this category of 

people, storytelling is not only about the content of the story or 

understanding the words, but also about listening to sounds and feeling 
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the words and atmosphere of the story. This can provoke a shiver, a 

release of tension or a feeling of happiness (Grove, 1998) (apprehension). 

For both apprehending as for comprehending the story, attention from 

the listener is essential (Munde, Vlaskamp, Ruijssenaars, & Nakken, 

2009). 

In order to include persons with PIMD in our storytelling culture, 

multiple methods of sensory storytelling were initiated by e.g. Grove and 

Park (1996), Heathcote (1991) and Jennings (1974). The first person to 

develop a multisensory approach to book reading for people with PIMD 

was Fuller (1990). She designed multi-sensory storytelling (MSST) as a 

method adjusted to the abilities and preferences of a person with PIMD. 

This storytelling method stimulates the preferred senses of the person 

with PIMD, in order to increases the salience of the activity (Mitchell & 

Le Pelley, 2010) and therefore makes stories accessible for the listener. 

These multi-sensory stories consist of six to sixteen sentences in total. 

For the listener, 6-8 pages are used, each page being supported by 

generally one sensory stimuli presented on a neutral background that is 

related to the sentences. Two stimuli may be used on one page, but only 

if it is appropriate (Lambe & Hogg, 2011). PAMIS, a voluntary third 

sector organisation from Dundee, Scotland have subsequently developed 

the method (Lambe & Hogg, 2011; Young et al., 2011) and established 

specific guidelines to facilitate listener attentiveness and ensure listener 

apprehension of the story. These guidelines state that  

(a) the story should be short, and little text should be used; 

(b) the text should furthermore be supported by multiple sensory 

stimuli; 
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(c) the stimuli should be shown against a neutral background to 

attract the listeners’ attention; 

(d) Stimuli must be presented in an active way to give the person 

with PIMD the chance to explore and manipulate the stimulus;  

(e) repetition, with the precondition that the storyteller keeps him or 

herself to the storyline.  

The attentiveness of the listener can be increased if the stimuli are 

offered in an active way (Green, Gardner, Canipe, & Reid, 1994). In 

addition, the duration of the story can also affect the listeners’ 

attentiveness; the storyteller needs to keep in mind that it can take time 

for the attention of people with PIMD to be drawn to a stimulus. If they 

are not given this time, they fail to pay attention to a stimulus because it 

is removed too soon (Vlaskamp et al., 2007). Furthermore, repetition 

helps to familiarize the listener with the story and thus enables the 

listener to recognize and anticipate the story or part of it (Young et al., 

2011). When a story is becoming familiar, events might get ‘meaning’ for 

the receiver, events with ‘meaning’ gain more attentiveness compared to 

seemingly random happenings (Pearce & Mackintosh, 2010). To 

conclude, the neutral background increases contrast and therefore the 

visibility of the stimulus, making it easier for the listener to focus on it 

and consequently reducing reaction time (Ten Brug et al., 2012). 

To date it is unclear whether the above guidelines for MSST do 

increase the attention of a person with PIMD to the book and/or the 

storyteller during a reading session. The use of neutral backgrounds and 

active offering of stimuli is specifically aimed at increasing the attention 

towards the stimuli. Repetition and the duration of the story are expected 
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to increase the attention towards MSST as a whole. We do know that the 

guidelines are often followed inconsistently (Ten Brug et al., 2012), but 

we do not have information about the consequences of this. It is 

therefore important to explore whether these guidelines do increase the 

attentiveness of people with PIMD, which would thus support their 

successful implementation.  

In order to understand to what extent the MSST guidelines positively 

influence the listeners’ attention during an MSST reading session, we 

formulated the following research questions: 

(1) Does the amount of attention to MSST change when the story is 

repeated multiple times, and does the effect of repetition differ 

according to whether the storyteller uses the original text? 

(2) Is there a relationship between the way stimuli are offered (actively 

/passively, with/without neutral backgrounds) and the attention 

paid towards the stimuli and/or the storyteller. 

(3) Is there a relationship between the duration (in minutes) of the 

reading session and the attention paid to MSST?  

3.2 Methods  

3.2.1 Participants 

In total, 45 storytellers volunteered to implement MSST within their 

care facilities. The storytellers came from both Belgium (Flanders, n = 

18) and the Netherlands (n = 27) and worked at 29 different activity 

centres and/or group homes. Two of the storytellers were male and the 

average age of the storytellers was 36 years (SD: 10.2). Most of the 



One more time 

48 

 

storytellers worked as direct support professionals (53%) or speech 

therapists (20%), but teachers (6%), assistant support personnel (2%) and 

interns (6%) also participated in this research. Their experience with 

people with PIMD in general varied from two months to 31 years (mean: 

9.6, SD: 8.1), and most had a vocational (44%) or higher vocational 

(40%) qualification. Two storytellers (5%) had an academic degree, and 

the details of five storytellers (11.1%) are missing. 

All of the storytellers selected a person with PIMD that they knew 

well to create an MSST book for. As criteria for inclusion, the 

description of Nakken and Vlaskamp (2007) was used, meaning that all 

participants were diagnosed with a developmental age below 2 years, 

and had severe or profound motor disabilities. Twenty-three male 

(51.11%) and twenty-two female (48.89%) participants with PIMD were 

included in this study, thirty (66.67%) of the participants were < 18 years 

of age.  

The average period the storyteller knew the person with PIMD was 

3.6 years (SD: 4.2, range two months to 20 years). The gender of the 

person with PIMD was equally distributed (51% female).  

3.2.2 Procedure 

The storytellers became familiar with MSST by participating in a 

six-hour workshop. During this workshop, theoretical information was 

given about MSST followed by a presentation on how to develop an 

MSST book. During this presentation the usefulness and rationale 

behind the guidelines (as mentioned in the introduction) was explained 

(Ten Brug et al., 2012). The storytellers then spent the rest of the 
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workshop writing their MSST books. The books were fully adjusted to 

the abilities of each individual person. As people with PIMD have high 

frequencies of sensory impairments, special attention was paid to the 

nature and type of the individuals’ sensory impairments. Too, contextual 

preferences may influence the listeners’ attentiveness, e.g. a quiet, 

secluded environment. To establish sensory and contextual abilities and 

preferences, a questionnaire was used (Inventory for tuning activities and 

situations to the abilities and preferences of children with profound 

intellectual and multiple disabilities (IPP)) (Tadema et al., 2005). To 

make sure the books were adjusted according to preferences and abilities 

of the person with PIMD, the text of the MSST books and the stimuli 

choices were perfected in collaboration between the storyteller and the 

researcher. The storytellers finished making their books after the 

workshop, but received the book covers, neutral backgrounds and some 

Velcro and elastic during the workshop. In our study all backgrounds 

were white, exceptions were possible when the storytellers selected white 

stimuli, but this was not the case. During the workshop, the storytellers 

were informed about the guidelines and their importance, but they were 

not corrected if they were deviating from these guidelines during 

storytelling. 

3.2.3 Materials 

The MSST stories made by the storytellers were mostly (57.8%) 

about excursions the person with PIMD would make in his/her daily life 

(e.g. horseback riding or going for a walk). Eight stories (17.8%) focussed 

on a forthcoming event or activity (e.g. going to weekend-care, or getting 

a baby sister). Other stories were about (fantasy) activities (e.g. being a 



One more time 

50 

 

professional soccer player, or going to the disco). On average the 

storytellers used 14.04 sentences (range: 6-29, SD: 5.89) and 6.75 stimuli 

(range: 5-8, SD: 0.77) were used. Most stimuli were tactile (35.56%), 

auditory (26.96%) or visual (11.8%). Combinations of sensory stimuli 

occurred in 22.07%. 

3.2.4 Data and Instruments 

Information concerning the demographic characteristics of the 

storytellers (e.g. age, gender and work experience) was collected with a 

short questionnaire, including the characteristics of the people with 

PIMD according to the internationally accepted description (Nakken & 

Vlaskamp, 2007), to ensure that all fell within the definition of the target 

group. As an aid by observing the listeners’ behaviour, the storytellers 

gave the researcher specific details on the behaviour the listener showed 

when they are engaged with an object and/or a person. After these 

preparations, the storytellers were told to read the MSST book ten times 

to the person with PIMD. The first, fifth and tenth reading sessions were 

recorded on video. For this purpose one video recorder (JVC Everio 

camcorder) was used, the camera was positioned so that the whole 

storytelling situation was in focus. In total, 126 recordings were made, 

with nine recordings missing due to illness of the person with PIMD, 

holidays and one dropout from the research project. Eleven recordings 

could not be used because they were not clear enough for behavioural 

observations. The recordings were used to measure the amount of 

listener attention during the reading sessions.  

 

Independent variables. 
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During the three recordings, verbal text used by the storytellers was 

scored on whether the storytellers deviated from the original story 

(yes/no). The guidelines regarding the repetition of the story were used 

to divide the storytellers into two groups. The first group (n =17) 

concerned the storytellers who kept to the storyline, and did not deviate, 

improvise or expand the story. These storytellers did encourage or 

prompt the individual to interact with the stimuli (eg. "do you like that, 

huh?" "Exciting!") or used minor textual deviations (e.g. “err…” or 

“ohh!!” ). The other group (n=28) consisted of the storytellers who 

deviated from the original text, for example by making adjustments in 

the text of the story when reading (e.g. instead of “we are driving with 

the car to the supermarket”, the storyteller changed the text to “where 

are we going David? Do you know where we are going? We are going to 

the supermarket! With the nice blue car, it’s a station, you like driving 

huh?”).  

Each stimulus presented was scored on two variables: (1) whether a 

stimulus was active or passive, and (2) whether or not a neutral 

background was used. Firstly, stimuli were categorized as being “active” 

or “passive”. When the listener was given the time and (the physical) 

opportunity to explore the stimulus him/herself ( e.g. showing a mirror, 

putting is within arms-length in front of the listeners), the stimulus was 

offered “actively”, if not it was scored ‘passively’( e.g. perfume is sprayed 

on the listeners’ neck, and immediately the perfume bottle is put away) 

The number of stimuli presented on a neutral background was counted. 
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By dividing the number of neutral backgrounds and actively offered 

stimuli, by the total number of stimuli used in the MSST book, 

percentages were calculated.  

The duration of the reading session was measured in seconds, and 

the average duration of the three recorded reading sessions was used in 

this research. 

Dependent variables. 

The degree of attention to the book or the storyteller was measured 

with an interval observation method (momentary time sampling). This 

involved stopping the recording every two seconds, and then observing 

the behaviour the listener showed at only that particular moment. While 

observing, the specific details about the listeners’ behaviour provided by 

the storytellers, were used. So, every two seconds the attention of the 

listener was scored, and placed into one of the following three categories: 

(a) attention to the storyteller, for example looking, bending towards or 

pointing at the storyteller; (b) attention to the book/stimuli, for example 

looking, reaching or pointing at the book’s box before a stimulus is 

presented or looking at or manipulating a stimulus; (c) other, for 

example attention is on something else in the room (e.g. the camera or 

another person), or the listener is paying no attention at all, and is for 

example showing withdrawn behaviour, or is dozing off. Options A and 

B were added together to calculate the total attention towards MSST as a 

whole. 

The reading sessions differed in duration and consequently also in 

the number of observations. For each recording the number of 

observations in each category of attention was therefore divided by the 
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total number of observations in order to determine the proportion of 

attention each category received during a particular reading session. 

3.2.5 Analysis  

Inter observer reliability. 

Twenty-three recordings (20% of the total number) were selected and 

scored on attentiveness by two researchers. The second observer 

randomly chose eight dyads which were used in order to calculate the 

interrater-reliability. Interrater-reliability was calculated using a 

Pearson’s correlation coefficient. For three pairs of variables the 

interrater-reliability was given: (1) for the percentage of attention towards 

the book/stimuli, (2) the percentage of attentiveness towards the 

storyteller, and (3) the total attentiveness directed at MSST. After 

calculating the Pearson’s correlation coefficient, we will examine 

whether there are notable differences in the amount of attention in the 

observations of both researchers.  

The correlation between the observations of the two observers on the 

total amount of attentiveness towards MSST was r =.76. The correlation 

was slightly lower between the variables measuring the attentiveness 

directed at the book/stimuli (r = .72) and attentiveness directed at the 

storyteller (r = .73). When looking at the discrepancy in scores between 

the two observers, it is striking that the inter observer reliability of two 

dyads is far apart. From each dyad, three recordings are included in the 

calculation of the inter-rater reliability. When these six recordings are 

omitted, the correlation raises for the total attentiveness (r = .86), the 

attentiveness towards the book/stimuli (r = .76) and the attentiveness 

towards the storyteller (r = .79). 
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On average, the listeners were attentive to the storyteller or stimuli 

for 69% per cent of the reading session. The level of attentiveness varied 

per person (range: 25% - 100%, SD = 16%). Attention to MSST can be 

divided into attention to the storyteller and attention to the stimuli. 

Overall, more attention was paid to the stimuli (49%, SD = 18%) than to 

the storyteller (20%, SD = 18%). 

Repetition. 

A repeated measures analysis was performed to see if the amount of 

attention paid to MSST changes if a story is repeated multiple times. As 

it is not possible to deal with missing data in a repeated measures 

analysis, the 20 missing recordings were replaced with a missing data 

analysis in the form of linear interpolation. 

 The percentage of attention to MSST as a whole (attention to the 

book and the storyteller) was used as a dependent variable, taking into 

account linear and quadratic effects. In addition to looking at a solely 

linear relationship, a quadratic relation was explored. This would make 

it possible to find not just an increase in attention but also an initial 

increase followed by a decrease or vice versa.  

Use of the original text. 

The second part of the first question dealt with the distinction 

between the storytellers who did and the storytellers who did not use the 

original text, and what effect using the original text had on listener 

attention when the story was repeated. To answer this question, the 

grouping variable was added to the repeated measure analysis as a 

between-subject-factor. The percentage of attention to MSST as a whole 

was used as the dependent variable and again linear and quadratic effects 
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were taken into account. The group using the original text, and the group 

of storytellers who deviated from the original text were compared with 

each other. Also, the results of this analysis were compared with the 

results of the first research question in order to determine whether using 

the original text led to a different pattern of attention. 

Active offering of stimuli and white backgrounds. 

In order to answer the second question – regarding the presence of a 

linear relationship between attention to MSST and the percentage of 

white backgrounds and stimuli offered actively – the recordings of the 

reading sessions were used as individual observations (n = 115, instead 

of n = 45). We used six Pearson’s correlation coefficients to calculate the 

correlation between the proportion of attention paid to the storyteller, the 

book and MSST as a whole, the percentage of stimuli offered actively, 

and the percentage of white backgrounds used. 

Duration. 

The third and final research question was about the relationship 

between the duration of a reading session and the level of listener 

attention. For this analysis, the average percentage of attention, and the 

average reading session length was calculated for each listener. The 

listeners (n = 45) were divided into three groups according to reading 

session duration: short (0th to the 33rd percentile), medium (34th to the 66th 

percentile) and long (67th to the 100th percentile). Descriptive statistics 

were reported for each group, time was reported in minutes and seconds. 

The difference in attention between the three groups was calculated 

using analysis of variance (ANOVA), with attention to MSST as a whole 

as the dependent variable. A post-hoc least significant difference analysis 
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was executed to determine between which of the three groups a 

difference in attention could be found. We used an alpha level of .05 for 

all statistical tests. 

3.3 Results 

3.3.1 Repetition 

In table 1 the amount of the listeners’ attention towards the 

storyteller, the book/stimuli and to MSST as a whole are presented. The 

percentage of the reading session during which the listeners were paying 

attention to MSST (both storyteller and stimuli) increased from the first 

to the fifth reading sessions but decreased from the fifth to the tenth 

sessions (see Table 1).  

The average attention paid to the MSST book was lowest during the 

first reading session, with an average of 65% and a 95 confidence interval 

between 60% and 70% (SD = 16.4). At the fifth reading session, the 95 

confidence interval had a lower bound of 68% and an upper bound of 

76%, and the average percentage of attentiveness to the 45 storytellers 

had risen to 72%, with a smaller standard deviation (SD = 14.6). The 

standard deviation (16.6) rose again from the fifth to the tenth sessions, 

and the average attention (71%) decreased. The 95 confidence interval of 

the tenth reading session ranged from 66% to 76%. 
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Table 1 

Descriptive statistics on attention to the storyteller, the book/stimuli and to MSST as a whole 
during the three recorded reading sessions. 
   Percentage attention 

Reading 
session 

 
N Minimum Maximum Mean (SD) 

1st  MSST as a whole 45 .25 .96 .65 (.163) 

 Storyteller 45 .00 .5 .19 (.136) 

 Book/stimuli 45 .09 .80 .46 (.198) 

5th  MSST as a whole 45 .41 1.00 .72 (.146) 

 Storyteller 45 .01 .43 .20 (.102) 

 Book/stimuli 45 .41 1.00 .72 (.146) 

10th  MSST as a whole 45 .31 .96 .71 (.166) 

 Storyteller 45 .00 .53 .21 (.124) 

 Book/stimuli 45 .31 .96 .71 (.166) 

 

The amount of attention paid to MSST consists of attention to the 

storyteller and to the book/the stimuli. The percentage of attention paid 

to the storyteller increased in the sample over the course of the reading 

sessions (from 19% to 20% to 21%), whereas the average attention to the 

book first rose (from 46% to 52%) and then decreased (to 50%) by the 

tenth reading session (see Figure 1).  

The three measurements of attention to MSST were included as a 

factor in the repeated measures model. The results indicate a significant 

and positive linear relationship (F(1)=10.33, p < .01) and proof of a 

quadratic relationship (F(1)=4.46, p < .05). 
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The linear relationship between repeating the MSST book and 

attention to MSST has a partial ETA2 of .19, and the quadratic 

relationship has a partial ETA2 of .09. This means the variation in 

attention can be explained by repetition. 

3.3.2 Using the original text 

The three measurements of attention to MSST were included as a 

factor in the repeated measures model, and whether the storyteller used 

the original text was added as a between subject factor. Figure 1 shows 

the amount of attention of the storytellers deviating from the original text, 

and of the storytellers using the original text. The same pattern of 

attention was found for both groups of storytellers during the three 

measurements.  

 

Figure 1. Difference in attention over the reading sessions, comparing storytellers who use 
the original text with those who do not. 

55%

60%

65%

70%

75%

first second third

at
te

nt
io

n 

reading session 

deviating from the
original text

using the original text



Chapter 3 

59 

 

The seventeen storytellers using the original text started with an average 

of 62% attention (SD=18.2), and the listener attention rose by 9% to an 

average of 71% (SD=15). The group of storytellers who never used the 

original text started with a higher level of attention (67%, SD = 15.2) but 

the attention increase was smaller for this group compared with the other 

one (6%). The attention of the listeners in both groups decreased slightly 

(respectively 0.5% and 1%) from the fifth to the tenth reading sessions.  

There is no interaction effect of the use of the original text for the 

linear (F(1)=.55, p > .05) and the quadratic (F(1)=.07, p > .05) 

relationship. 

3.3.3 Offering stimuli 

To determine whether using white backgrounds and actively offering 

stimuli was related to the level of listener attention, the correlations were 

calculated between attention to MSST and the percentage of white 

backgrounds used and the percentage of stimuli offered actively. For this 

analysis 115 recordings of reading sessions from 45 different dyads were 

used. The percentage of attention to MSST in the sample correlated 

positively with the percentage of white backgrounds used (r = .14, p = 

.14) and significantly and positive with the percentage of stimuli offered 

actively (r = .25, p < .01). Of the total variance in attention to MSST, 

6.3% can be explained by the percentage of stimuli offered actively (see 

Table 2).  
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Table 2 

Correlations between the amount of listener attention and the way in which stimuli are 
presented by the storyteller. 

  Storyteller Book/stimuli MSST as a whole 

% white 
backgrounds 
used 

r -.070 .173 .140 

p .458 .066 .138 

% stimuli 
offered actively 

r -.290 .415 .245 

p .002 <.001 .009 

 

If attention to MSST is divided into attention to the storyteller and 

attention to the book/stimuli, white backgrounds have no significant 

relationship with attention to the storyteller (r = -.07, p = .46) or to the 

book/stimuli (r = .17, p = .07). However, the percentage of actively 

offered stimuli correlated positively and significantly with the attention 

paid to the book (r = .42, p < .001, R2 = 17%). In addition, a smaller, but 

significant negative correlation was found between actively offering the 

stimuli and attention to the storyteller (r = -.29, p < .01, R2 = 8.5%).  

3.3.4 Duration of the reading session 

The last research question concerned the relationship between the 

duration of the readings session and the amount of listener attention. 

Two participants were excluded here because their reading sessions were 

more than three standard deviations above the mean and therefore not 

comparable with those of the other participants. The average reading 

time of the remaining 43 participants ranged from 1 min 38 s to 9 min 37 

s (mean = 4 min 40 s, SD= 2 min 9 s). The 43 participants were divided 
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into three groups according to ‘duration of the session’: group I (n = 14) 

consisted of the listeners with short reading sessions (duration up to 3 

min 5 s, range = 1 min 38 s - 3 min 5 s, mean = 2 min 27 s, SD = 29 s), 

group II (n = 15) the listeners with average-length reading sessions 

(duration of session 3 min 6 s- 5 min 25 s, range = 3 min 15 s – 5 min 26 

s, mean = 4 min 23 s, SD = 45 s) and group III (n = 14) the listeners with 

relatively long sessions (over 5 min 26 s, range = 5 min 32 s – 9 min 37 s, 

mean = 6 min 13 s, SD = 1 min 17 s). The lowest percentage of attention 

was found in group I (with the shortest reading sessions (mean = 63%, 

SD = 14.4%)) and the highest attention scores (mean = 75%, SD = 

12.8%) were found in group III (with the relatively long stories). The 

average group had a mean score of 73%, with a standard deviation of 

15.1%. 

Analysis of variance does not furnish enough proof to claim with 

95% certainty that there is indeed a difference in attention to MSST 

between these three groups (F(2,40)=2.89 p = .067). The significance on 

an α =.10 level did merit performing a LSD post-hoc analysis in which a 

significant difference (p < .05) was found between the short and long 

sessions. The 95 confidence interval of the difference between these two 

groups has a minimum of 1.3% and a maximum of 21.9%. No difference 

was found between short and average-length stories (p = .07) or between 

long and average-length stories (p = .64). 

Because the results of the analysis of variance showed indications of 

an linear relation between the average duration and the listeners’ 

attentiveness, we plotted the average duration against the listeners 

attention to see if this supports the presumption of a linear relationship 
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between the two variables (see figure 2). No significant relation was 

found between the average time, and the average listeners’ attentiveness 

(F(1)=3.84, p < .057).  

3.4 Conclusion 

In this research we looked at various guidelines for MSST and at 

whether adherence to them is related to increased listener attention to the 

MSST book and/or storyteller. The results show that the listener focused 

mainly on the book and that the storyteller received relatively little 

 

Figure 2. The amount of attention to MSST as a whole, plotted against the average duration 
of the reading sessions, with line of the best fit. 
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attention. The amount of attention paid to MSST was lowest during the 

first reading session, increased by the fifth session but then decreased by 

the tenth reading session. Whether or not the storyteller used the original 

text did not influence this pattern. The use of white backgrounds did not 

correlate with listener attention but the active offering of stimuli did: we 

found a small but significant correlation between the active offering of 

stimuli and listener attention to MSST. Specifically, the more stimuli 

offered actively, the more attention was paid to the book and the less 

attention paid to the storyteller. We also found a significant difference 

between stories with a long and short duration in terms of average 

attention, with the long stories attracting more listener attention. 

3.5 Discussion 

This study has some methodological shortcomings. As this research 

has no true experimental design, no causal relationship between the 

elements of MSST (repetition, duration of the story, white backgrounds 

and active offering of stimuli) and listener attentiveness can be 

established. A final limitation concerns the characteristics of the people 

with PIMD, because there is a high prevalence of multiple sensory 

disabilities in this population group (Evenhuis et al., 2001). These 

sensory disabilities were not included as an intervening variable in this 

study, although a sensory impairment limits the possibilities for the 

storyteller but also the ability of the person with PIMD to show attentive 

reactions. However, because the MSST books were adjusted to the 

sensory preferences and abilities, known sensory impairments were 

accounted for. Difficulty in interpreting the behaviour of persons with 

PIMD makes reaching a high interrater-realibility often problematic, or 
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even unrealistic (Mudford, Hogg & Roberts, 1997; Vlaskamp & Cuppen-

Fonteine, 2007). Nevertheless, Pearson’s correlations are ranging 

from .72 to .76, which can be described as sufficient. This result 

improves when two persons are removed from the calculation. For one 

person there was a large discrepancy (25.64%) in the average 

attentiveness observed between the two raters. For another person, the 

observations of the two raters correlated negative (r = -.52). Without the 

recordings of these two persons in the analysis, the inter-rater reliability 

increases to 'good'; ranging from .76 to .86. Finally, not all aspects of 

MSST were analysed in this study; linguistic aspects like the structure of 

the story, the use of a climax in the story, or the language used in the 

stories could also contribute to the attentiveness of the listener. In 

addition, we have chosen to study a specific type of multi-sensory stories, 

in which stories are custom made and individually read. There are a 

variety of multi-sensory telling approaches with different aims. Examples 

are the sensitive stories to make people with PIMD familiar with difficult 

subjects (Young et al., 2011), sensory fairy tales aimed to introduce 

persons with PIMD in our storytelling culture (Fornefeld, 2013), or 

sensory stories told in groups aimed at improving communication and 

finding common interests (Lyons & Mundy-Taylor, 2012). The type of 

MSST used in this study should be kept in mind when interpreting the 

results.  

Regardless of the limitations mentioned above, this research shows 

that storytellers are able to hold the listeners’ attention for the greater 

part of the reading session. The listener pays attention the first time the 

MSST book is read, and this is mainly to the book. As the stimuli in the 

book were handpicked for each listener, we therefore expect the stimuli 
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to have a high salience and that listeners will react strongly with an 

oriented response (Mitchell & Le Pelley, 2010).  

With MSST, the listeners’ attention increases if he or she hears a 

story multiple times. The stimuli offered will probably become more 

relevant for the listener due to their predictive value and are therefore 

worthy to be aware of (Mitchell & Le Pelley, 2010). The decrease in 

attention between the fifth and the tenth reading sessions could be 

because the MSST book becomes too predictable (Mitchell & Le Pelley, 

2010; Stafford, 2005) and the listeners’ attention is consequently lost. 

Since the same stimuli were used over the whole period, it could be that 

the stimuli lost their appeal for the listener. Young et al. (2011) shows 

that the development of engagement varies between different listeners; 

there might also be a difference in the development of attention. More 

detailed analyses could provide information about the listeners’ 

attentiveness during and over the storytelling sessions. 

Whether the storyteller uses the original text has no influence on the 

pattern in listener attention, in either a positive (being more attentive 

because the text is predictive) or a negative sense (being more attentive 

because a change in text makes it more exciting). If we look at the 

presentation of the stimuli, the lack of a linear relationship between the 

use of white backgrounds and listener attention is noticeable. The white 

backgrounds were expected to increase the response and therefore 

optimize listener attentiveness during storytelling (Pasto & Burack, 1997). 

It is possible that an increase in the speed at which the listener focusses 

his/her attention, is not automatically an increase total amount of 

attention. Further detailed analysis focusing on the response to the 
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stimuli is necessary to provide more information about the effect of the 

use of the white backgrounds.  

Whereas the use of white backgrounds is not related to the amount of 

attention, the correlation between the active offering of stimuli and 

attention to the stimuli is considered moderate (Cohen, 1988); the way 

stimuli are presented has a substantial relationship with the amount of 

attention paid to them. This attention is only partly at the expense of 

attention to the storyteller. Because offering stimuli actively results in 

more attention for the stimulus, but also in continued attention towards 

the storyteller, we can wonder if storytelling might culminate in playing. 

This seems to go together with the fact that the majority of the 

storytellers deviates from the storyline.  

The final research question concerned the relationship between the 

duration of the story and the amount of listener attention. The results 

show that the shortest stories (with an average length of fewer than three 

minutes) received the least amount of listener attention. This can be 

explained because people with PIMD need ample time to react to a 

stimulus (Vlaskamp et al., 2007), so a certain amount of time to react to 

a stimulus has to be taken into account when reading a story. Although 

this was highlighted during the workshop in which storytellers 

participated, a third of the stories took less than three minutes to read. 

This might be caused by insufficient training, or could be because the 

storytellers are accustomed to read regular stories, and read the MSST 

books in a comparable pace. It is possible that during the stories with a 

short duration the listeners did not receive enough time to become 

attentive, which would thus explain the lower level of attention. Another 
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explanation for more attention during longer stories could be that more 

stimuli are offered actively during the stories with a long duration. 

However, due to the small number of participants, it was decided to not 

add this extra variable in the statistical model. Furthermore, analysis 

regarding a difference in active offered stimuli between the three groups 

defined by the duration of the story (using an ANOVA), did not show a 

significant difference (F(2,42)=2.86, p > .05). Within this research, there 

were two stories with a long duration, especially when compared with 

the other recordings. These stories were omitted because it is a 

characteristic of MSST to be a relatively short activity that can be carried 

out in between other activities. 

The importance of regular evaluations of interventions is broadly 

accepted, especially when dealing with a target group with pervasive 

support needs (Poppes, Van der Putten, & Vlaskamp, 2011; Vlaskamp & 

Nakken, 2008). We would underline this importance when it comes to 

MSST because, for example, there is no guarantee that a stimulus that 

‘worked’ two months ago is still effective. Besides possible changes in 

stimuli preferences, many other factors also influence the effectiveness of 

MSST. One such factor is that regardless of how guidelines are presented 

it is often difficult to follow them in practice (Ten Brug et al., 2012). An 

explanation for these deviations from the guidelines might be that the 

storytellers wrote the story themselves, and felt free to adjust ‘their’ story 

over time, also if another way of instructing the storytellers contributes to 

a better use of the guidelines. We do also know direct support persons 

(DSP) are only moderately sensitive towards the listener during 

storytelling (Penne et al., 2012), and DSP may therefore miss subtle 

signals indicating, for example, that a person is not done manipulating a 
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stimulus. Therefore, every now and then it is necessary to critically 

evaluate the content of the story, the stimuli used and the way the story 

is read. In particular, if listener attention drops one should evaluate the 

situation by posing questions like: are the stimuli still adequate or could 

we think of better ones? Is the reading time sufficient for the listener to 

engage in the story? Is the sentence length and language used appropriate 

or does this cause the listener to lose focus? And does the listener have 

the time and opportunity to manipulate the stimuli?  

Telling a multi-sensory story is indeed a suitable activity for people 

with PIMD. MSST thus includes people with PIMD in our storytelling 

culture, which is not only an enjoyable and stimulating experience; it is 

also an unique human experience (Ware 1994). The persons involved in 

this study all have ample attention towards their personal story; they 

enjoy their story and the accompanying stimuli. But their attention also 

provides opportunities for development; listeners can get acquainted with 

new stimuli, and they can become familiar with the course of their story. 

And, if a listener knows his/her story, it becomes possible to recognize 

or anticipate parts of it. The influence of the guidelines on attention also 

became clearer. Repeating the same story, however, is not enough to 

keep or increase the attention span of the listener. This study has shown 

that the storyteller also needs to be attentive when reading the story, e.g. 

adhering to the guidelines and being aware of changes in the listeners’ 

attention. This means giving the listener space to actively investigate the 

stimuli, even when you are telling the same story one more time. 
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4.1 Introduction 

Multi-sensory storytelling (MSST) is a storytelling activity developed 

especially for people with profound intellectual and multiple disabilities 

(PIMD). The verbal content of these books is supported by stimuli for 

several senses. The content and form are fully adjusted to the preferences 

and abilities of a specific individual (Lambe & Hogg, 2011). Reading 

MSST books can have any of several aims, depending on the situation 

and the abilities of the listener. The aims of this intervention vary from 

including the listener in the culture of literacy and encouraging 

enjoyment of the storytelling activity (Fornefeld, 2013; Penne et al., 

2012) to stimulating recognition and possible anticipation in the story 

(Ten Brug, Van der Putten, Penne, Maes, & Vlaskamp, accepted) and 

using the story to prepare for real-life events (Young et al., 2011). 

To evaluate these aims, attention (Ten Brug et al., accepted) and 

engagement (Penne et al., 2012; Young et al., 2011) have been studied as 

outcome measures. Attention and engagement can be observed in 

behaviours that are related to the environment: attention is related to 

behaviour observed in interaction with a person or an object, and 

engagement is related to reactions to the environment. Researchers have 

proposed that there are optimal levels of both attention and engagement 

for learning and development (Munde et al., 2009). One related concept 

is alertness, which has been described as an inner state of mind, as well 

as in terms of behaviour related to the environment, thus overlapping 

with both attention and engagement. Alertness is broadly recognized as 

an important precondition for learning and development (Guess, 

Roberts, & Guy, 1999). Alertness during storytelling sessions is thus 
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important for the listener. The aims of MSST can be achieved only when 

the listener is alert. 

Alertness can be divided into different levels, such that it can also 

describe behaviour that is sub-optimal for learning and development 

(Munde et al., 2009). Three general alertness levels have been 

distinguished (Green et al., 1994; Guess et al., 1999; Mudford, Hogg, & 

Roberts, 1997; Munde, Vlaskamp, Ruijssenaars, & Nakken, 2011). The 

first involves being alert and focused on the environment, with a 

distinction between active alertness (e.g., touching or moving along with 

music) and passive alertness (e.g., listening or sniffing). The second level 

refers to withdrawn behaviour, in which listeners are not engaged with 

objects or individuals in their environments, although they might be 

focused on themselves. The third level of alertness is designated as 

“asleep or drowsy.” The three levels described here do not cover agitated 

and/or discontented behaviour, which is commonly distinguished as an 

additional or fourth level (Guess et al., 1999). 

Repetition of a story and the active involvement of the listener are 

characteristics of MSST. The alertness of listeners can be enhanced by 

several factors, including the way in which stimuli are presented (Ten 

Brug et al., accepted; Young et al., 2011). Stimuli should therefore be 

presented in ways that allow manipulation by the listener. In addition to 

the manner in which stimuli are presented, another important factor 

involves the amount of time that the listener receives to react to the 

stimulus. Given the brief duration and rapid shifting of the alert 

moments of people with PIMD, it is important to avoid removing stimuli 

before the listener has had sufficient time to explore them (Guess & 
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Others, 1995; Mudford et al., 1997). Repeating the story multiple times 

in the same way provides listeners with more opportunities to recognize 

their personal books (Young et al., 2011) and perhaps to anticipate the 

stimuli that are presented.  

Although information is available about the overall level of 

engagement and attention during storytelling, as well as about its general 

relationship with repetition and the presentation of stimuli when a story 

is repeated, the literature contains no information on the course of 

listener alertness during storytelling. We do not know if alertness 

increases during or after the presentation of stimuli, nor do we know 

whether it matters if a stimulus is presented actively or passively, or 

whether a story is read for the first or tenth time. Ten Brug and 

colleagues (accepted) report a positive relationship between the overall 

level of attentiveness and the number of actively presented stimuli, but 

researchers have yet to examine the amount of time that the storytellers 

allow their listeners or whether this is related to the alertness of the 

listener. This type of knowledge is important, as we know that listener 

alertness can vary over time (V. Munde et al., 2012) and that storytellers 

should be aware of the relationship between the way they present stimuli 

and the alertness of their listeners. If the manner of storytelling affects 

listener alertness, storytellers can adjust their storytelling habits in order 

to increase the alertness of their listeners. When listeners are alert, they 

have the opportunity to enjoy, become familiar with, and possibly learn 

to recognize their own personal stories. 

This study focuses on the alertness of listeners during the 

presentation of stimuli while reading MSST books. To this end, we 
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analyzed the relationship between the active or passive presentation of 

stimuli by the direct support person (DSP) and the alertness of the person 

with PIMD. By comparing four storytelling sessions over time, we 

examined whether the relationship between the manner of presenting 

stimuli and the level of alertness changed when the story was repeated. 

We formulated the following research questions: 

(1) What is the course of alertness during MSST sessions? 

(2) To what extent is the course of alertness related to the 

presentation of stimuli? 

(3) To what extent does this relationship vary across consecutive 

sessions? 

4.2 Method 

4.2.1 Participants 

The participants in this study consisted of 27 dyads of a DSP and a 

person with PIMD. The DSP were recruited from 14 different 

organizations at 18 different locations in the Netherlands. The average 

age of the DSP (all of whom were women) was 38.4 years old (SD = 

12.3). They had an average 11.7 years of experience working with people 

with PIMD (SD = 8.8). The majority (n = 13, 48.5%) had completed 

secondary vocational education, while the remaining nine (33.3%) held 

Bachelor’s degrees. The educational level of five DSP (18.5%) was 

unknown. The DSP worked at least two days per week at the location 

where the study took place. Each DSP selected a person with PIMD to 

join the storytelling project.  
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The persons with PIMD were chosen by the DSP and were selected 

based on the characteristics of persons with PIMD, the definition of 

persons with PIMD as described by Nakken and Vlaskamp (2007) was 

used. This description was as follows: persons with PIMD are diagnosed 

with a developmental age under 24 months and had profound or severe 

motor disabilities. These people need support in all aspects of daily life, 

they are often bound to their wheelchair and have problems with both 

gross as fine motor skills. Their communication is mostly nonverbal and 

they have little use of symbolic communication (Nakken & Vlaskamp, 

2007; Zijlstra & Vlaskamp, 2005). Also, there is a high prevalence of 

sensory impairments (25 - 85%, Evenhuis et al., 2001; van Gelderen in 

Zijlstra & Vlaskamp, 2005) (Evenhuis et al., 2001; Zijlstra & Vlaskamp, 

2005) and general health problems like reflux and epilepsy (50% - 70%, 

Hogg, 1992; Böhmer et al. 1999) (Böhmer et al., 1999; J. Hogg, 1992). 

The group of people with PIMD consisted of 12 children and 15 adults, 

with a sex distribution of 13 male and 14 female. 

4.2.2 Instruments 

The listeners’ level of alertness during storytelling sessions was 

observed, using the coding schedule from the Alertness Observation List 

(Vlaskamp, Fonteine, & Tadema, 2005). This list distinguishes four 

levels or types of alertness:  

(1) Actively and passively alert and focused on the environment: The 

listener is engaged in an activity and focused on the environment. 

A distinction is made between active alertness (e.g., touching or 

moving along with music) and passive alertness (e.g., listening or 

sniffing). 
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(2) Withdrawn behaviour: The listener is not engaged with objects or 

individuals in his/her environment, but might be focused on 

him/herself, or might not have any focus at all. Stereotypical 

behaviour can also be placed within this category. 

(3) Asleep or drowsy: The listener is sleeping, and moves accordingly 

or does not move. 

(4) Agitated and/or discontented behaviour: The listener expresses 

feelings of discomfort (e.g., crying, shouting, screaming, self-

injurious and destructive behaviour). 

In order to gain a better view of how listeners demonstrate alertness, 

the DSP were asked to make individual profiles for each person with 

PIMD, describing the listeners’ behaviour when engaged in an activity. 

In a previous study, the inter-observer and intra-observer reliability of the 

AOL was measured by comparing the observations of teachers with 

those of two external observers, one of whom was unfamiliar with the 

person with PIMD. The AOL was found to be reliable for determining 

alertness, with an average inter-observer reliability agreement of 81.46% 

and with inter-observer reliability agreement of 85.23% (Munde et al., 

2011).. 

4.2.3 Intervention 

An MSST book is a short story supported by multiple sensory stimuli 

(Fuller, 1990; Lambe & Hogg, 2011; Ten Brug et al., 2012). The subject, 

text, and stimuli are fully attuned to the person’s preferences and 

abilities, but also general guidelines exist in order to optimize listeners’ 

alertness. MSST stories consist of 6 to 16 (short) sentences; these 
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sentences are supported by 6 to 8 stimuli. Each stimulus is linked to one 

or two sentences. 

A book has a starting instruction. This instruction contains 

information about the ideal storytelling setting (e.g. the level of 

environmental noise, size of the room), about the best way of storytelling 

(e.g. tone of voice, distance to the listener) and on listeners 

characteristics (e.g. their ideal posture and the time they need to focus). 

The starting instruction is used by the storyteller. The stimuli used in the 

story are attached with elastic or Velcro to large neutral boards, which 

are used to make the stimuli more visible. After an initial presentation, 

the stimuli can be removed from these boards, and the listener should get 

the opportunity to manipulate the stimuli by him/herself. MSST books 

should be read multiple times in exactly the same way (Ten Brug et al., 

accepted). 

The storytellers filled in a questionnaire (Inventory for tuning 

activities and situations to the abilities and preferences of children with 

profound intellectual and multiple disabilities (IPP)) (Tadema et al., 

2005) concerning the preferences and abilities of the persons with PIMD 

during activities, and used this questionnaire in order to select the stimuli 

and write the starting instruction. 

4.2.4 Procedure 

The DSP included in this study either volunteered to participate (n = 

11) or were approached by their supervisors and asked to participate (n = 

16). Before the study, each DSP participated in a six-hour workshop, 

during which the theoretical background of MSST was described and the 
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MSST guidelines were introduced (along with the rationale behind 

them). After this theoretical introduction, the MSST books were written 

by the DSP and largely assembled at the workshop. All MSST books 

were reviewed by the researchers and corrected if necessary. Final 

modifications (e.g., minor changes in the text or replacing one stimulus) 

were made by the DSP at home. 

The DSP identified a good period to start reading the MSST book, 

taking into account the personal schedule of the person with PIMD. 

4.2.5 Analysis: coding schedule  

The book was read twice a week for a period of 10 weeks, which 

amounts to 20 reading sessions. A researcher recorded the 1st, 5th, 10th, 

and 20th reading sessions. The number of recordings per session differed, 

partly because some recording sessions were cancelled due to holidays (n 

= 3), because the person with PIMD did not enjoy storytelling (one 

person, two recordings) or because of illness (n = 4) or death (n = 1) of 

the person with PIMD. In addition, we were not able to use some of the 

recordings (n = 9) because they could not be loaded into the video-

annotation program ANVIL (Kipp, 2000). The number of recordings 

included for each storytelling session is specified in Table 1.  

First, the duration of each session was determined. The session 

started when the first word of the story was spoken or a maximum of 10 

seconds before the first stimulus was presented. The session stopped 10 

seconds after the last words of the story were spoken or 10 seconds after 

the last stimulus was put away.  
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Table 1 
Number of recordings included and excluded per session. 
  Session 
  1 5 10 20 
Included  
 

 
21 24 23 22 

Excluded Unable to load into the video-annotation 
program 

6 1 2 - 

 Holidays - - - 3 
 Sickness or death - 3 1 1 
 Appeared to dislike story - - 1 1 

 

All available videos were scored continuously according to three 

variables: 

(1) Alertness: Alertness was scored in segments. A segment starts 

when the type of alert behaviour occurs and ends when another 

state of alertness begins. Segments were not allowed to overlap. 

During each segment, the listeners’ state of alertness (active alert, 

passive alert, withdrawn, asleep, or agitated) was scored.  

(2) Presentation of the stimulus: Stimuli were also scored using 

segments, starting from the moment a stimulus was introduced 

and ending when it was put away. When a stimulus was used by 

the DSP and/or the listener, it was scored as “presented.” It was 

then scored according to whether it was presented (1) actively or 

(2) passively. A stimulus is presented “actively” if the listener has 

the opportunity to manipulate the stimulus, with or without help 

of the storyteller. Stimuli presented in a partially active manner 

(e.g., the DSP starts a song by pushing a button, after which the 

listener is given the opportunity to push the same button) were 

also scored as active. A stimulus is presented in a “passive” 

manner if the listener has no input about what happens with it. 



Chapter 4 

79 

 

We calculated the rate of inter-observer reliability for the observation of 

alertness and the presentation of stimuli. In all, 16 (18%) recordings of 

different storytelling dyads were observed by two researchers and scored 

on the two variables. For listener alertness, the percentage of time in the 

alert state (as agreed by the two researchers) was calculated (Mudford et 

al., 1997); the researchers agreed in 59.0% of the cases. Variations for 

individual observations ranged from 18.5% to 84.5%, with the lowest 

value being an outlier. The elimination of this outlier increases the 

average inter-observer reliability rate to 61.7%. 

Two percentages were calculated for the rate of inter-observer 

reliability regarding the presentation of stimuli. First, the segmentation 

agreement (the percentage of agreement between both observers about 

whether a stimulus was presented) was calculated. Segmentation 

agreement for the presentation of stimuli was 85.9% (range: 72.59%–

97.08%). Second, the overall coding agreement was calculated, taking 

into account agreement on segments and considering the categories 

(active presentation versus passive presentation). The average overall 

coding agreement for the presentation of stimuli was 77.4% (range: 

59.59% – 96.33%). 

4.2.6 Analysis: data analysis 

For each measurement, the relative frequency and average duration 

of the different stages of alertness were determined. The average duration 

of the presentation of stimuli was calculated. In order to provide a 

complete view of the storytelling sessions, the average duration of the 

time in which no stimulus was presented was also calculated, and the 

level of alertness during those moments was scored. 
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Time-sequential analysis was used to reveal information about the 

sequences of events during an MSST reading session. As the 

independent variable, the presentation of the stimulus was divided into 

two categories: (1) passive stimulus or (2) active stimulus. The target 

(i.e., dependent variable) was the alertness of the listener. 

Three time windows of equal length were defined with regard to the 

presentation of the stimuli. The time windows were adjusted to the 

average length of the presentation of stimuli and the average gap 

between two stimuli. For each time window, the observed proportion 

was calculated for the three levels of alertness. The first window includes 

the first 10 seconds of the stimulus presentation. The second time 

window covers the last 10 seconds of the presentation of the stimulus, 

and the third and last window consists of the 10 seconds directly 

following the presentation of the stimulus. Because no “asleep” 

behaviour was observed and “agitated” behaviour was very rare (40 of 

the 20028 observed seconds), these alertness levels were excluded from 

the time-sequential analysis. 

Yule’s Q was calculated in order to clarify the difference between the 

expected and the observed alertness. Values can vary from -1 to 1, with 

negative values implying a lower observed count relative to the expected 

count and positive values indicating that the observed count is higher 

than expected. Values that are closer to the extremes of 1 or -1 indicate 

greater differences between the observed and expected count, thus 

indicating a clearer relationship (in this case, between the alertness of the 

listener and the two independent variables). When there is no significant 

difference between the observed and expected count, the Yule’s Q value 
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is 0 (Bakeman & Gottman, 1997). All Yule’s Q values are reported, but 

only those that are more extreme than -.20 and .20 are discussed in the 

results section. Values between -.20 and .20 are close to zero, thus 

representing only minor deviations from the expected values. 

In order to determine whether the relationship between the 

presentation of stimuli and the course of alertness differs when books are 

read more frequently, we compared the results of the four measurements. 

We summarized the analyses described above for the four sessions, and 

compared them to each other, in addition to describing changes in 

outcomes between the four consecutive sessions. 

 

4.3 Results 

4.3.1 Course of alertness 

In the 21 video recordings of the first session, alertness was measured 

during 4886 seconds (81.4 minutes). In all, 314 moments of alertness can 

be distinguished. The total duration of reading sessions was shortest for 

the 20th session (4022 seconds [67.0 minutes]) and longest for the 10th 

session (5669 seconds [94.5 minutes]). Passive alertness was most 

common in terms of both duration (44% –53% of the total duration) and 

number of moments (43%–45% of the total number of periods) (see 

Table 2).  

We were unable to score alertness in 4% to 7% of the duration of the 

recordings, due to the poor quality of the recordings (e.g., backlight) or 

because the listener turned away, making it impossible to observe 
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Table 2 
Description of the alertness people during the four sessions 
 Session 1 (n = 21) 
 A P W S D U T 
Frequency 66 137 98 - 1 13 315 
% 21 43 31 - 0 4  
Duration (in sec.) 1241 2329 1096 - 15 205 4886 
% 25 48 22 - 0 4  
Average duration (in sec.) 18.8 17.0 11.2 - 15.0 15.8 15.5 
 Session 5 (n = 23) 
 A P W S D U T 
Frequency 81 166 118 - - 16 381 
% 21 44 31 - - 3  
Duration (in sec.) 1441 2387 1498 - - 125 5451 
% 26 44 27 - - 2  
Average duration (in sec.) 17.8 14.4 12.7 - - 7.8 14.3 
 Session 10 (n = 23) 
 A P W S D U T 
Frequency 77 162 119 - 1 10 369 
% 21 44 32 - 0 3  
Duration (in sec.) 1090 2892 1451 - 23 213 5669 
% 19 51 26 - 0 4  
Average duration (in sec.) 14.2 17.9 12/2 - 23.0 21.3 15.4 
 Session 20 (n = 20) 
 A P W S D U T 
77 152 92 - 1 18 340  
23 45 27 - 0 5   
883 2142 709 - 2 286 4022  
22 53 18 - 0 7   
11.5 14.1 7.7 - 2 15.9 11.8  
A = active alert  D = agitated and/or discontented 
P= passive alert  U = unknown 
W = withdrawn behaviour T = total 
S = asleep or drowsy    

 

alertness. In all four sessions, the frequency of withdrawn behaviour 

exceeded that of active alertness (27%–32% of the total moments, as 

compared to 21%–23% for active alertness). The relative duration of 

active alertness was higher during the 1st and 20th sessions, however, in 

which the average duration of periods of active alertness exceeded that of 

periods of withdrawn behaviour. “Agitated” behaviour occurred only 
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once during the 1st, 10th and 20th sessions (2–23 seconds), and “asleep” 

behaviour did not occur during any of the sessions. 

4.3.2 Presentation of stimuli 

Table 3 provides a description of the presentation of the stimuli 

during the sessions. The average number of stimuli presented during the 

storytelling sessions ranged from 6.4 to 7.1. Most of the stimuli (50%–

64%) were offered passively (see Table 3). The average duration of 

offering a stimulus passively was lowest during the 20th session (17.44 

seconds) and highest during the 10th session (20.72). The active 

presentation of stimuli took longer (26.44–32.40 seconds). The average 

duration of periods in which no stimuli were presented ranged from 6.7 

seconds (during the 20th session) to 9.8 seconds (during the 1st and 10th 

sessions). 

Table 3 

Description of the presentation of stimuli during multi-sensory storytelling 
Session Stimuli presented 

Freq. (%) 
Duration  
(seconds) 

1 Active 58 (43) 32.40 
 Passive 76 (57) 20.32 
 total 134 25.54 
5 Active 82 (50) 31.08 
 Passive 81 (50) 18.54 
 total 163 22.14 
10 Active 61 (41) 26.44 
 Passive 89 (59) 20.72 
 total 150 23.05 
20 Active 49 (36) 29.49 
 Passive 89 (64) 17.44 
 total 138 21.72 

 

For all four storytelling sessions, more alertness was observed during 

the active presentation of stimuli than was observed during the passive 
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presentation of stimuli (54%, 46%, 44%, 45% versus 5%, 9%, 9%, 7%, 

respectively). Withdrawn behaviour was more prevalent when stimuli 

were offered passively (23%–35%) as compared to when they were 

offered actively (16%–7%). When no stimulus was offered, active 

alertness was observed for 9%–12% of the time, with passive alertness 

observed for 47%–59% of the time and withdrawn behaviour for 24%–

40% of the time (see Figure 1). 
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Figure 1. Alertness during the presentation of stimuli in the 1st, 5th, 10th, and 20th storytelling 
sessions 

Figure 2 shows the development of alertness after the stimuli were 

presented actively. On average, during the first time window (i.e., the 

first 10 seconds of the presentation of a stimulus) of the first storytelling 

session, the listener exhibited active alertness for 46 % of the time. 

During the two subsequent time windows, the percentage of active 

alertness increased by 2%, thereafter decreasing to 26% during the final 

window (10 seconds after the stimulus was presented). During the 

consecutive storytelling sessions (5, 10, and 20), passive alertness was 

more prevalent during the first time window, but active alertness 
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increased by 1%, 10%, and 7% from the first to the second window, such 

that active alertness was more prevalent in the second window of the 10th 

and 20th sessions. 

 

Figure 2. Average proportion of alertness during the six sequential time windows after the 
active presentation of a stimulus. Outcomes for the four consecutive sessions.  

During all four measurements, withdrawn behaviour increased from 

the first to the last time window, accounting for at least 4% of the time 

(during the 20th storytelling session) to as much as 20% (during the 10th 

session) (see Figure 2). The Yule’s Q values for the presentation of 

stimuli are displayed in Table 4, with values more extreme than -.20 and 

.20 printed in bold.  

During the first two time windows of actively presented stimuli, 

active alertness occurred more often than expected (Yule’s Q: .49 and 

.51). Withdrawn behaviour occurred less often during the first two time 
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Table 4 

Yule’s Q values for the three time windows around the presentation of stimuli. 
   Time windows 
Session    Start End After 
1 Active active alert .49 .51 .03 
  passive alert -.31 -.45 .01 
  withdrawn -.19 -.09 -.02 
 Passive active alert -.72 -.66 -.89 
  passive alert .14 .43 .35 
  withdrawn .20 -.15 .15 
5 Active active alert .31 .32 -.41 
  passive alert -.05 -.05 .15 
  withdrawn -.26 -.31 .17 
 Passive active alert -.80 -.45 -.58 
  passive alert .29 .15 .06 
  withdrawn .15 .20 .33 
10 Active active alert .53 .65 -.03 
  passive alert -.09 -.33 -.06 
  withdrawn -.56 -.48 .10 
 Passive active alert -.62 -.19 .26 
  passive alert .31 .26 -.14 
  withdrawn .01 -.20 -.06 
20 Active active alert .53 .62 -.32 
  passive alert -.20 -.41 .44 
  withdrawn -.65 -.41 -.41 
 Passive active alert -.76 -.46 -.32 
  passive alert .37 .17 -.01 
  withdrawn .17 .18 .29 
Values more extreme than -.20 or .20 are printed in bold.  

windows of the 5th, 10th, and 20th storytelling sessions (see Table 4). After 

the passive presentation of a stimulus, passive alertness was observed in 

all three time windows of all four measurements (see Figure 3). Active 

alertness was least prevalent in each time window, except for the third 

window of the 10th session, varying between 2% and 29%. Withdrawn 

behaviour was observed for between 23% and 33% of the time during 

the first time window in all four measurements, with the highest amount 

of withdrawn behaviour (41%) observed during the third window of the 

5th session. 
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Figure 3. Average proportion of alertness during the six sequential time windows after the 
passive presentation of a stimulus. Outcomes of the four sessions. 

 

During the 1st, 5th, and 20th sessions, active alertness occurred less 

often than expected in all three time windows (see Table 4). When 

withdrawn behaviour and passive alertness deviated from the expected 

level, they occurred more often. 

4.4 Conclusions  

This study focuses on the course of alertness during storytelling, and 

specifically analyzing the relationship between the manner in which 

stimuli are presented and alertness, in addition to examining whether 

this relation changes when a story is read repeatedly over time. The 

listeners were usually passively alert during the four measurements. 

Moments during which the listeners exhibited withdrawn behaviour 
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were shorter, as compared to passive or active alert moments. Active 

alertness seems to be related to the manner in which stimuli were 

presented. Active alertness was observed more during the active 

presentation of a stimulus (with averages per measurement varying 

between 44% and 54%) than was observed compared to when stimuli 

were presented in a passive way, or when no stimuli were presented at all 

(averages between 5% and 12%). Moreover, the active presentation of 

stimuli was associated with larger contrasts between time windows with 

regard to alertness levels. Changes between time windows were more 

gradual when stimuli were presented passively.  

The time-window sequential analysis revealed several patterns in the 

course of alertness. For stimuli presented in an active way, more 

alertness was observed in the last 10 seconds of the presentation, as 

compared to the first 10 seconds. Active alertness was less common 

during the 10 seconds after a stimulus was presented. When stimuli were 

presented in a passive manner, passive alertness was the most commonly 

observed behaviour in all time windows, varying between 72% and 34%. 

Active alertness varied between 2% and 29%, increasing between the first 

and third time windows in all but the first storytelling session. 

4.5 Discussion 

In this study, inter-observer reliability for alertness observations 

ranged from 18.5% to 84.5%. The variation in reliability was 

nevertheless consistent with other studies in which the behaviour of 

people with PIMD has been observed (Mudford et al., 1997; Vlaskamp 

& Cuppen-Fonteine, 2007). In order to increase reliability when 

observing the listeners’ alertness, the researchers used the profiles that 
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had been prepared by the storytellers. For some participants, inter-

observer reliability was low (< 55%). Close examination of these videos 

reveals that the recording of one person was difficult to score due to 

backlight. In three other videos, the profound motor disabilities and 

severe spasms of the individuals with PIMD made it extremely difficult 

to observe their behaviour (inter-observer reliability 38.2%, 43.16%, and 

51.4%). Another person (46.6% agreement) frequently looked upwards 

and stretched his arms. The first observer interpreted this behaviour as 

“withdrawn behaviour,” while the second observer marked the same 

behaviour as “actively alert.” Other studies have also reported difficulties 

in obtaining high inter-observer reliability when measuring behaviour 

states (Mudford, Hogg, & Roberts, 1999), as well as problems related to 

observing the alertness of individuals with PIMD, due to uncontrolled 

movements (Munde et al., 2011). One suggestion for future studies might 

be to allow the storytellers to report their own interpretations of the 

behaviour of listeners.  

Another point arises with regard to group composition. More 

specifically, each measurement involved different groups. Although 27 

dyads participated in this study, complete data (i.e., all four 

measurements) are available and useable for only nine dyads. For three 

dyads, two recordings could be used, while three recordings were 

available for the other dyads. Missing data constitute a typical pitfall for 

practice-oriented research. There were various reasons for the loss of 

data (e.g., illness on the part of the listener, or the inability to load a 

specific video format into the annotation program), and they do not seem 

to be related to the content of this study. A final limitation concerns the 

characteristics of the people with PIMD. Persons with PIMD often have 
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(multiple) sensory impairments (Evenhuis et al., 2001) and health related 

problems like epilepsy for which medication is prescribed (J. Hogg, 1992; 

Zijlstra & Vlaskamp, 2005). Sensory impairments and health problems 

were not included as an intervening variables in this study. Sensory 

impairments limit the possibilities for the storyteller but also the ability of 

the person with PIMD to show attentive reactions. Medication used to 

treat health problems can have a negative impact on the alertness of a 

person with PIMD (Zijlstra & Vlaskamp, 2005). However, because the 

individualized character of MSST books, the books were fitted to the 

listeners’ abilities and known sensory impairments and health problems 

were accounted for. Further research could focus on the relation between 

client characteristics the effectiveness of MSST. 

Consistent with previous studies on the attention of listeners (Ten 

Brug et al., accepted), we observed a high percentage of listener alertness 

during the MSST sessions. Alertness was not constant within storytelling 

sessions, however, and the changes appeared to be related to the way in 

which the stimuli were presented. In our observations, active alertness, 

passive alertness, and withdrawn behaviour appeared to alternate. This 

result corresponds to the “waves” reported by Munde and colleagues 

(2012), who argue that people with PIMD need such waves in order to 

process information, and that the waves vary according to different types 

of stimuli. 

The results of this study provide useful suggestions for how 

storytellers might be able to increase the alertness of their listeners. First, 

several striking features about the structure of the story emerged in this 

study. For example, the results indicated that the periods in which 
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stimuli were offered passively were relatively short (averaging between 

17.4 and 20.7 seconds). It could be that the presentations were too brief, 

giving the people with PIMD no time to react to the stimuli (Guess et al., 

1999; Mudford et al., 1997; Munde, Vlaskamp, Maes, & Ruijssenaars, 

2012). The variation in alertness levels during the time windows raises 

questions as well. The listeners exhibited the most alert behaviour during 

the last 10 seconds of the active presentation of stimuli. It would be 

interesting to investigate what would happen if the stimuli were to be 

presented for a longer period.  

Another question concerns the gap between stimuli. In our study, the 

average gap varied from 6.7 to 9.8 seconds. It could be that the listeners 

did not have enough time to process the prior stimulus and focus on the 

new one. For example, in one study, Munde and colleagues (2012) 

report that when stimuli were presented for longer periods, listeners 

became actively alert during the first 10 seconds, shifting to withdrawn 

behaviour after 20 seconds, and returning to an actively alert stage at 60 

seconds. Storytellers could apply this knowledge to MSST and increase 

the length of their presentations of stimuli. They should also be aware of 

their storytelling speed, possibly adjusting it to their listeners’ ability to 

react to stimuli. 

Rather than being a passive experience, MSST is intended to be an 

activity in which a listener can participate actively. Previous studies have 

shown that the inclusion of more active stimuli in an MSST book 

increased the overall attention of listeners to the activity (Ten Brug et al., 

accepted). In the current study, which focuses on the distribution of 

alertness during the passive and active presentation of stimuli, active 
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alertness was most commonly observed when stimuli were presented in 

an active way (e.g, when the listeners had the opportunity to manipulate 

the stimuli themselves). Nevertheless, most stimuli were offered 

passively, although many could be adjusted to make them actively 

accessible to the listener. For example, an auditory stimulus could be 

presented using a large red button that the listener could push (with help 

of the storyteller) to activate it.  

In this study, the storytellers’ behaviour changed as the book was 

read more often. During the first storytelling session, the presentation of 

a stimulus lasted an average of 25.5 seconds, as compared to 21.7 

seconds during the last session. These changes are likely to have affected 

the alertness of the listeners. Although listeners exhibit more active 

alertness during the presentation of active stimuli, this alertness generally 

disappears as soon as the stimulus is removed.  

The results of our study suggest that storytellers should be aware of 

the relationship between their storytelling behaviour and the alertness of 

their listeners. By looking at their own behaviour closely over time, they 

could learn to adapt their storytelling to the needs of their listeners at 

different points in the story, thus having a positive effect on the alertness 

of their listeners.
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5.1 Introduction 

People grow up with stories and storytelling. Stories can contribute in 

many ways to learning and development (Collins, 1999; Grove & Park, 

1997; Isbell, Sobol, Lindauer, & Lowrance, 2004; Park, 2001; Park, 

1998). For instance, stories are creations of a culture, and often contain 

values a culture wants to pass on to next generations. Stories can be 

stimulating for language and communication. They stimulate mental 

mapping, imagination and empathy by presenting other worlds. As Ware 

(Ware, 1994) states, we should enable persons with PIMD to participate 

in those experiences which are uniquely human, including storytelling. 

With the concept of ‘inclusive literacy’, Lacey (Lacey, 2006) also stresses 

that literature can be useful even for people who cannot read, write, or 

even talk and understand verbal language. Apprehension precedes 

comprehension (Grove, 1998); through the recital and performance of 

stories one can experience the meaning of it without a literal 

understanding. Stories can be told to persons with PIMD, but should be 

adapted to their possibilities. When adapting stories for people with 

PIMD, we might elicit affect and engagement. This creates a context in 

which early communication skills (e.g. anticipation, turn taking, joint 

attention) can be stimulated (Grove, 1998; Grove & Park, 1996). Making 

use of objects illustrating the story, also creates the opportunity for 

people with PIMD to learn to understand objects of reference in a non-

functional and non-utilitarian way (Park, 1997; Park, 2001). 

Multi-sensory storytelling (MSST) fits within this framework. It 

originated from Park’s (Park, 1998) multisensory interactive drama 

games and Chris Fuller’s Bag Books (Fuller, 1999). It was further 
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developed, amongst others by Grove (Grove, 2005; Grove, 2009) and by 

PAMIS (PAMIS, 2007), a third sector organisation based at the 

University of Dundee, Scotland. ‘Multi-sensory’ refers to the emphasis 

on sensory experiences of what is being told. To develop a storytelling 

activity that is tailored to the capacities and interests of a person with 

PIMD, PAMIS (PAMIS, 2007) formulated some guidelines. The MSST-

developer should make a personalized story. It should reflect aspects of 

the individual’s personality and his life, relate to something important for 

him, or tell about things he has experienced. This could make the story 

more recognizable for the person with PIMD and gain the best response 

from him (PAMIS, 2002). The story should be kept short, including 

maximum 15 sentences, because of a shorter attention span of people 

with PIMD. Language should be adapted as far as possible to the 

person’s age and cognitive abilities. Telling the story regularly, in the 

same form and the same wording, might contribute to the recognisability 

for the person and stimulate the apprehension. Each paragraph in the 

story should be explained by an object of reference. The objects should 

draw the person’s attention, invite him to exploration and support 

meaning making. They should be adapted to his possibilities and age, as 

well as to his interests.  

Up to now, there is very limited research evaluating the process and 

effects of storytelling activities for persons with PIMD. PAMIS (PAMIS, 

2002) and Young et al. (Young et al., 2011) have demonstrated that 

people with PIMD show more frequent and varied reactions in later 

storytelling sessions, compared to the initial reading sessions. This might 

point to an increase in enjoyment, recognition and engagement in the 

story. There are also indications (Young et al., 2011) that MSST may 
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assist people with PIMD to understand and cope with a range of 

situations and experiences, even sensitive topics.  

This study forms part of a wider project in which several aspects of 

MSST are described and evaluated. A first, descriptive study about the 

implementation of MSST (Ten Brug et al., 2012) showed that most 

support workers (84%) are capable of making a story according to the 

PAMIS-guidelines. Nevertheless, the stories are not always age-

appropriate and there is a lack of variety of stimulated senses, certainly 

when there is undecisiveness about the person’s sensory preferences and 

abilities. In this study we focussed on staff during MSST activities and 

more specifically on staff interactive style. The specific role of staff 

during the interactions in MSST has not been studied yet. A good 

description of staff’s interactive behaviour is important, since it might 

influence the engagement and well-being of clients during the activity. 

Some earlier studies, for instance of Fava and Strauss (Fava & Strauss, 

2010), Lancioni, Cuvo and O’Reilly (Lancioni, Cuvo, & O'Reilly, 2002) 

and Vlaskamp et al. (Vlaskamp et al., 2003), have demonstrated that 

sensory stimulation sessions in which preferred objects are used and staff 

pay extensively attention to the interaction with the person with PIMD, 

lead to the same or even better results (e.g. alertness, active behaviours 

towards stimuli) than comparable activities in specifically designed and 

expensive multi-sensory rooms where there is less focus on social 

interaction. A lot of observation studies about staff interactions with 

persons with PIMD start from micro-level coding (Clegg, Standen, & 

Cromby, 1991b; Healy & Walsh, 2007; Hostyn & Maes, 2009; Realon, 

Bligen, La Force, Helsel, & Goldman, 2002). This means that the staff’s 

interactive behaviour has been defined in very small behavioural 
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categories, such as looking at the person, giving comments etc. In this 

study we chose a more global coding of interactive style, where a global 

score is assigned based on the observation of the total interaction time 

(Mesman, 2010). This makes it possible to draw conclusions about 

interactive style as a result of underlying processes over the whole 

interaction (Linell, 1998). 

The main aim of this study was to describe staff interactive style 

during MSST, making use of a global coding method. Firstly, we will 

focus on the nature of staff interactive style. Since MSST is embedded in 

a 1-to-1-interaction, stimulates active engagement of the person and is 

adapted to the person’s interests and capabilities we expect staff 

interactive style during MSST to be highly positive, expressive and 

affective. Secondly, it is expected that the staff interactive style will 

change in time. It can be assumed that staff will pay more attention to 

the interaction once they know the story better themselves and notice the 

increased response of clients during the activity. Finally, we wanted to 

explore the relationship of specific client and staff characteristics to the 

staff interactive style. Knowledge about the relation between client 

(cognitive abilities, visual abilities, motor abilities, communicative and 

interactive behaviours…) and staff characteristics (communicative and 

interactive strategies, perception and role, knowledge about the person 

with PIMD and the target group in general, education and training…) 

and interaction quality in general is still limited and inconclusive 

(Hostyn & Maes, 2009).  
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5.2 Methods 

5.2.1 Participants 

Participants were people with PIMD, having a profound intellectual 

disability and a severe motor disability (Nakken & Vlaskamp, 2007), and 

professional caregivers. In Flanders a centre of expertise was set up for 

parents and professionals working with persons with PIMD. Staff 

members from 30 services and schools are associated with a professional 

expert group of this centre. They were all invited to participate in this 

research. They selected 20 dyads of a person with PIMD and a 

professional caregiver. The study was performed in accordance with the 

guidelines of the ethical committee of the author’s university. For all 

participating clients with PIMD, the parents gave their written consent. 

The participating clients with PIMD included 16 people in 10 

services and 4 people in 2 schools. Both sexes were equally represented 

and the clients’ mean chronological age was 20 (range = 4-43, SD = 

13.45). For some participants, developmental age was not known to the 

researchers, but all had a profound intellectual disability. Most of them 

had motor problems as well: 75% wasn’t mobile or had to make use of a 

suitable aid to be mobile. Many additional impairments were present: 

57.9% had visual and/or hearing problems (N = 19), 31.6% had autism 

spectrum disorder (N = 18), 15% was tube-fed and 25% consumed liquid 

foods (N = 19), 70% had epilepsy (N = 20), one of the clients had a 

chronic disease (N = 17).  

Professional caregivers were the story readers. Different caregivers 

were used for 18 participants with PIMD, with 2 participants interacting 
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with the same caregiver. The majority of caregivers were female (17 

female, 2 male) and had a mean age of 33 (range = 23-47). The caregiver 

group consisted of direct support workers (n = 8), speech therapists (n = 

6), teachers (n = 2) and music therapists (n = 2). There was a wide range 

in how much experience the caregivers had with people with PIMD as 

well as with the specific client in the MSST activity: 1 to 26 years of 

experience with the target group (M = 8.03, SD = 6.79) (N = 18), 3 

months to 20 years of experience with the specific client with PIMD (M 

= 3.71, SD = 4.81) (N = 19). 

5.2.2 Measures 

Checklist of Child Characteristics 

Information about client characteristics was gathered with the 

Checklist of Child Characteristics (CCC). This was filled in by the 

professional caregiver. The CCC (Tadema & Vlaskamp, 2004) is a Dutch 

questionnaire which provides information on the strengths and 

weaknesses of clients with a developmental perspective up to 24 months 

and additional disabilities, and the corresponding essential and preferred 

level of support required for increasing participation. Although the 

instrument was developed for children, the CCC can also be used with 

adults according to the authors. The instrument contains 4 parts: general 

information, functions, activities and participation, with a total of 118 

items. In the categories of functions and participation one has to fill in 

whether the client shows the particular behaviour ‘always’, ‘sometimes’ 

or ‘never’. In the category of activities the question is asked whether the 

client can carry out the activity ‘independently’, ‘with support’ or ‘not at 

all, even if complete support is given’. The type of support the client 
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needs is also charted in the category of activities: physical, verbal, from a 

suitable aid or a combination of these. The instrument contains 11 

factors. The sum of scores on the items per factor leads to a total score 

for a factor. These raw total scores are converted to quartile scores, based 

on the raw scores of a large group of children with PIMD. The quartile 

scores are divided into the categories ‘weak’, ‘moderate’, ‘fairly strong’ 

and ‘strong’ and show whether the factor is a relative strength or 

weakness for the client. The psychometric qualities of this instrument are 

good (Tadema, Vlaskamp, & Ruijssenaars, 2005).  

Maternal Behaviour Rating Scale 

For the coding of staff’s interactive style, the Maternal Behaviour 

Rating Scale (MBRS) (Mahoney, 1992) was used. The MBRS is a global 

rating scale consisting of 12 items. These items refer to maternal 

behaviours in parent-infant interaction, that have been reported in the 

child development literature as having significant impact on the 

development of young children (Mahoney, Powell, & Finger, 1986). No 

restrictions are made on the kind of interactions assessed. The instrument 

has been used in diverse samples of children and especially in groups of 

children with developmental disabilities. It has been used in interaction 

with parents, teachers or professional caregivers; during free play 

interactions but also in problem-solving task situations (Hostyn, Petry, 

Lambrechts, & Maes, 2011; Kim & Mahoney, 2004; Mahoney et al., 

1986; Mahoney & Powell, 1988; Mahoney, Robinson, & Powell, 1992; 

Mahoney & Wheeden, 1999; Mahoney & Perales, 2003; Mahoney & 

Perales, 2005). Psychometric research (Hostyn et al., 2011) has also 

shown the applicability and usefulness of the MBRS to evaluate 

interactions between children and adults with PIMD and their direct 
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support staff on the basis of sufficient training and knowledge of the 

interaction with persons with PIMD. 

By scoring videotaped interactions on a 5-point Likert-scale for the 

12 items, four interactive style factors are described (Boyce et al., 1996). 

The first factor, responsive/child oriented, comprises sensitivity to child's 

interest, responsivity and effectiveness (reciprocity). The factor 

affect/animation consists of acceptance, enjoyment, expressiveness, 

inventiveness and warmth. The factor achievement orientation contains the 

scales achievement and (verbal) praise and a fourth factor, directive, 

includes the scales directiveness and pace. A description of the 12 

interactive style dimensions of the original MBRS can be found in table 

1. In this research, not all interactive style factors and dimensions from 

the MBRS were coded. For the factor affect/animation the scale 

inventiveness was not scored. This scale was not meaningful in this 

research because the caregivers had to follow a strict scenario in the 

MSST-activity and were not expected to be inventive. The factors 

achievement orientation and directive and their corresponding scales were 

also not used. The factor achievement orientation, which is concerned with 

the amount of stimulation by the parent overtly oriented toward 

promoting the child’s developmental progress and congruent (verbal) 

praise (Mahoney, 1992), was also not described. This kind of stimulation 

was not an explicitly stated goal of the MSST-activity. Because the 

MSST-activity was inherently directive since the caregiver had to follow 

the text and actions of the storytelling script, the factor directive was also 

excluded.  
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Table 1 

Description of the original 12 Mahoney Behaviour Rating Scale dimensions (Mahoney, 1992) 
FACTOR A – RESPONSIVE/ 
CHILD ORIENTED 

 

1 - Sensitivity to child's interest This item examines the extent to which the parent seems 
aware of and understands the child's activity or play 
interests. This item is assessed by the parent's engaging in 
the child's choice of activity, parent's verbal comments in 
reference to child's interest and parent's visual monitoring 
of child's behaviour or activity. Parents may be sensitive 
but not responsive - such as in situations where they 
describe the child's interests but do not follow or support 
them. 

2 - Responsivity This item rates the appropriateness of the parent's 
responses to the child's behaviours such as facial 
expression, vocalizations, gestures, signs of discomfort, 
body language, demands, intentions. 

3 - Effectiveness (reciprocity) This item refers to the parent's ability to engage the child 
in the play interaction. It determines the extent to which 
the parent is able to gain the child's attention, 
cooperation and participation in a reciprocal exchange 
characterized by balanced turntaking in play or 
conversation. 

FACTOR B – AFFECT/ 
ANIMATION   

 

1 - Acceptance  This item assesses the extent to which the parent 
approves of the child and the child's behaviour. 
Acceptance is measured by the intensity of positive affect 
expressed toward the child and the frequency of approval 
expressed either verbally or nonverbally. 

2 - Enjoyment This item assesses the parent's enjoyment of interacting 
with the child. Enjoyment is experienced and expressed in 
response to the child himself -- his spontaneous 
expressions or reactions, or his behaviour when 
interacting with his parent. There is enjoyment in child's 
being himself rather than the activity the child is pursuing. 

3 - Expressiveness  This item measures the tendency of the caregiver to 
express and react emotionally toward the child. It assesses 
the voice quality to express a range of emotions toward 
the child. Both intensity, animation and frequency are 
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considered in these ratings. 

4 – Inventiveness  This item assesses the range of stimulation parents 
provide their child; the number of different approaches 
and types of interactions and the ability to find different 
things to interest the child, different ways of using toys, 
combining the toys and inventing games with or without 
toys. Inventiveness is both directed toward and effective 
in maintaining the child's involvement in the situation. 
Inventiveness does not refer merely to a number of 
different, random behaviours, but rather to a variety of 
behaviours which are grouped together and directed 
towards the child. 

5 - Warmth  This item rates the demonstration of warmth to a child 
which is positive attitude revealed to the child through 
pats, lap-holding, caresses, kisses, hugs, tone of voice, 
and verbal endearments. Both the overt behaviour of the 
parent and the quality of fondness conveyed are included 
in this rating. It examines positive affective expression; 
the frequency and quality of expression of positive 
feelings by the parent and the parent's show of affection. 

FACTOR C - ACHIEVEMENT 
ORIENTATION 

 

1. - Achievement This item is concerned with the parent's encouragement 
of sensorimotor and cognitive achievement.  

2. - Praise (verbal)  This scale assesses how much verbal praise is given to the 
child.  

FACTOR D - DIRECTIVE   

1. - Directiveness  This item measures the frequency and intensity in which 
the parent requests, commands, hints or attempts in 
other manners to direct the child's immediate behaviour. 

2. - Pace This item examines the parent's rate of behaviour.  
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5.2.3 Procedure 

Training for caregivers  

The researchers informed the caregivers about the background and 

principles of MSST as well as the research design in a half-day during 

workshop. 

Development of the stories 

At the end of this workshop and the weeks after the workshop, the 

caregivers developed a story for their client. The researchers gave 

feedback during this development process. Every multi-sensory story was 

tried out in a pilot session with the client and the caregiver, in the 

presence of a researcher. Based on this experience, the story was refined 

and finalized. 

Implementation of the MSST-activity 

The caregivers were asked to tell the story to their client during 10 

weeks, once a week. This took place on a fixed moment and at a fixed, 

quiet room in the service or school. The duration of the session depended 

on the story as well as the time the caregiver took or needed to tell the 

story. The video-recorded sessions took 2:02 minutes to 23:41 minutes 

(M = 7:56 min, SD = 5:34 min) (N = 59). 

Observational procedures 

The first, fifth and tenth storytelling sessions were videotaped by the 

researchers. For one client, a first session could not be videotaped 

because the client wouldn’t cooperate at that time. 

Observer training and data coding procedures 
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Three people received an eight-hour training in using the MBRS. This 

was organized by another researcher (Hostyn, cf. Hostyn et al. 2011) 

who was already trained in using the instrument. The training first 

consisted of getting to know the MRBS: reading the accompanying 

manual, understanding the background of the instrument, the underlying 

concepts and the operationalization in factors and scales. The trainer 

also informed the raters about how the MBRS should be used in studying 

interactions with people with PIMD, based on previous research (Hostyn 

et al., 2011). Different videotapes from other research projects were 

viewed and adopted codes were discussed. Afterwards, the three raters 

and the trainer independently scored eight videotapes. The codes were 

compared and discussed until substantial interobserver agreement (k > 

.61) (Landis & Koch, 1977) was reached. 

From the 59 videotapes, 2 could not be rated because the images 

were too dark. Each videotape was rated independently by two raters. 

They scored the selected items of the MBRS (7 items) on the 5-point 

Likert scale.  

The total percentage of full agreement was 57.9%, within one scale 

point it was 95.7%. Per item, the percentage of full agreement ranged 

from 49.1% to 71.9% and the percentage of agreement within one scale 

point ranged from 84.2% to 100%. When raters had given a different 

score to an item, they recoded the item afterwards together to attain 

mutually agreed-upon ratings. 
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5.3 Results 

First, an overview is given of the staff interactive style as described by the 

7 items retained from the MBRS. Next, we will report on the change of 

interactive style in time and the effect of the registrated client and staff 

characteristics on the staff interactive style.  

5.3.1 Description of staff interactive style 

Mean global MBRS-ratings (table 2) were all above the midpoint of 

the 5-point scale. This means that on average, the caregivers were at least 

‘moderately sensitive’, ‘consistently responsive’, ‘moderately effective’, 

‘acceptant’, ‘pervasively enjoying’, ‘moderately overtly expressive’ and 

‘warm’ during the MSST-activity (qualitative labels corresponding to the 

mean scores, according to the manual). Expressiveness had the highest 

mean global rating (M = 3.44, SD = 0.76). It was followed by 

effectiveness (M = 3.40, SD = .65), sensitivity (M = 3.37, SD = 0.94), 

responsivity (M = 3.23, SD = 0.95), pleasure (M = 3.21, SD = 0.67), 

acceptance (M = 2.89, SD = 0.56), and lastly, warmth (M = 2.53, SD = 

0.83) (N = 57). Acceptance and warmth scored relatively lower than the 

other items. These results were confirmed for the mean scores separately 

for the first, fifth and tenth storytelling session. 

5.3.2 Change of interactive style in time 

Repeated measures MANOVA showed no significant main effect of 

time (session) on the scores for the different staff interactive style 

dimensions: Wilks’ λ = 0.30, F(14,4) = 0.66, p = 0.75.  
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Table 2 

Staff interactive style in the first, fifth and tenth session (N = 19) 
 session 1 session 5 session 10 

 M SD M SD M SD 

sensitivity 3.37 0.83 3.37 1.07 3.37 0.96 

responsivity 3.21 0.98 3.21 0.92 3.26 0.99 

effectiveness 3.42 0.69 3.42 0.61 3.37 0.68 

acceptance 2.95 0.62 2.89 0.46 2.84 0.60 

pleasure 3.21 0.63 3.26 0.65 3.16 0.77 

expressiveness 3.47 0.70 3.42 0.77 3.42 0.84 

warmth 2.68 0.82 2.47 0.77 2.42 0.90 

5.3.3 Factors contributing to staff interactive style 

Effect of client characteristics on staff interactive style 

In table 3, the labeled quartile scores on each factor of the Checklist 

of Child Characteristics are reported, to show the strengths and 

weaknesses of the participants on different domains. A lot of the 

participants had problems on several of these domains. For every factor 

more than 50% of the clients only scored ‘weak’ or ‘moderate’, except for 

‘Control of basic communication skills’, ‘Taking part in group activities 

where the pupil is oriented on others (and assumes an active attitude)’ 

and ‘Personal orientation on another; seeking contact and reacting to 

contact ‘, for which clients scored better.  
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Table 3  

Checklist of Child Characteristics: labeled quartile scores per factor (%) 
 Labeled quartile scores 

Factor descriptions per category weak 
Mode-

rate 
fairly 

strong 
strong 

Functions     

F1 Active orientation on the surroundings, possibility 
of recognizing events, images and 
noises from the surroundings and of reacting to these 
(N = 20) 

20.00 35.00 25.00 20.00 

F2 Muscle control over functions that are of 
importance for eating, drinking and care 
moments (N = 20) 

30.00 40.00 25.00 5.00 

F3 Being able to express feelings of displeasure and 
tensions (N = 20) 5.00 50.00 30.00 15.00 

F4 Being open to physical contact (N = 20) 40.00 20.00 25.00 15.00 

Activities     

F5 Being able to carry out task-oriented activities and 
actions and to understand and communicate concrete 
messages (N = 20) 

55.00 30.00 15.00 0.00 

F6 Control of basic motor skills that can increase the 
independence of the child (N = 20) 50.00 25.00 25.00 0.00 

F7 Control of basic communication skills (N = 20) 25.00 15.00 40.00 20.00 

Participation     

F8 Taking part in group activities when a carer takes 
the initiative (N = 18) 38.89 33.33 11.11 16.67 

F9 Taking part in group activities whereby the child is 
oriented on others (and assumes an active attitude) (N 
= 18) 

5.56 22.22 33.33 38.89 

F10 Personal orientation on another; seeking contact 
and reacting to contact (N = 20) 35.00 5.00 20.00 40.00 

F11 Residual category, no further description (N = 18) 33.33 33.33 11.11 22.22 
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It was analysed whether there was an effect of client characteristics on 

the different interactive style dimension scores. Only sex, chronological 

age, developmental age, having visual and/or hearing problems, autism 

spectrum disorder, epilepsy and the scores on the 11 factors of the CCC 

were retained because the other variables did not have enough variation. 

The results of these analyses are shown in table 4. Repeated measures 

one-way MANOVA and MANCOVA with each of the client 

characteristics as independent variable and the scores for the 7 staff 

interactive style dimensions as dependent variables, showed no 

significant effect for all the above mentioned client characteristics.  

Table 4 

Effect of client characteristics on staff interactive style: Repeated measures one-way 
MAN(C)OVA 

 F (df) p 

sex 1.66 (7,10) .22 

chronological age of the client 0.99 (7,10) .49 

developmental age 0.23 (7,10) .97 

visual and/or hearing problems 1.73 (7, 9) .22 

epilepsy 2.35 (7, 10) .11 

autism spectrum disorder 1.04 (7, 9) .47 

active orientation on the surroundings, possibility of recognizing 
events, images and noises from the surroundings and of reacting to 
these 

2.05 (21, 
24) 

.05 

muscle control over functions that are of importance for eating, 
drinking and care moments 

1.71 (14, 
18) 

.14 
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being able to express feelings of displeasure and tensions 1.01 (21, 
24) 

.49 

being open to physical contact 1.10 (21, 
24) 

.41 

being able to carry out task-oriented activities and actions and to 
understand and communicate concrete messages 

0.85 (14, 
18) 

.62 

control of basic motor skills that increase the independence of the pupil 0.94 (14, 
18) 

.54 

control of basic communication skills 0.82 (21, 
24) 

.68 

taking part in group activities when a teacher takes the initiative 0.83 (21, 
18) 

.66 

taking part in group activities where the pupil is oriented on others (and 
assumes an active attitude) 

1.85 (21, 
18) 

.10 

personal orientation on another; seeking contact and reacting to 
contact 

0.87 (21, 
24) 

.63 

the residual category 1.10 (21, 
28) 

.42 

active orientation on the surroundings, possibility of recognizing 
events, images and noises from the surroundings and of reacting to 
these 

2.05 (21, 
24) 

.05 

 

Effect of staff characteristics on staff interactive style 

Possible effects of staff characteristics were also analysed. A possible 

effect of the job, age, experience with people with PIMD and experience 

with the specific client of the staff member was investigated. Sex was not 

taken into account, because all but one were women. Repeated measures 

one-way MANOVA showed no significant main effect of the specific job 

of the caregiver on the 7 staff interactive style dimensions (F(21,18) = 

0.55, p = .91). Repeated measures one-way MANCOVA showed no 

significant main effect of the experience with people with PIMD (F(7,8) 
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= 2.08, p = .16), the experience with the specific client (F(7,9) = 2.28, p = 

.12) nor the age of the caregiver (F(7,8) = 0.37, p = .90). 

5.4 Discussion 

The main objective of this study was to describe staff interactive style 

during MSST, and to explore if staff interactive style changes in time and 

is associated with child and staff characteristics. To describe staff 

interactive style we made use of the Maternal Behaviour Rating Scale. 

Moderate scores on the different dimensions of staff interactive style 

were found. This could be considered as a good result. Nevertheless, 

since persons with PIMD are very dependent on the quality of staff 

interactions, staff might be expected to have the highest ratings on the 

different interactive style dimensions. For example: staff show on 

average moderate sensitivity. This means, according to the MBRS-

manual, that they are only sensitive for explicit child behaviour and 

signals (MBRS: ‘moderately’ sensitive), but not for more subtle and hard-

to-detect communications from the client (MBRS: ‘highly’ sensitive). 

Persons with PIMD usually communicate in a pre- or protosymbolic 

way, using subtle facial or bodily expressions and vocalisations that are 

difficult to interpret. Comparable observational studies about staff 

interactive style are scarce. The study of Clegg, Standen and Cromby 

(Clegg, Standen, & Cromby, 1991a; Clegg, Standen, & Cromby, 1991b) 

showed good sensitive responsiveness of staff towards clients with 

PIMD, but Healy’s and Noonan Walshs study (Healy & Walsh, 2007) 

showed more negative results on the same variable. Besides, moderate 

scores on the interactive style dimensions are remarkable because the 

storytelling activity is meant to be individualized and tailored to the 
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clients’ interests and capacities, creating a pleasant situation which is an 

optimal starting point for high-quality interaction (Daelman, Nafstad, & 

Rodbroe, 1993; Daelman, 2006). Similar conclusions might be drawn for 

other multisensory activities with people with PIMD, like for example 

Snoezelen. Maes and Petry (Maes & Petry, 2006) showed that not all 

staff members were responsive during Snoezelen, while this is also seen 

as an activity which might optimize the relationship and interaction 

between staff and client (Hogg, Cavet, Lambe, & Smeddle, 2001). 

Therefore, staff training, building on existing staff knowledge and skills 

(Forster & Iacono, 2008), might be considered to improve high-quality 

interactions with people with PIMD, even in activities with maximal 

opportunities for good interaction. 

The higher rating for expressiveness might indicate a possible effect 

of the context and the activity on the quality of interactive style. The 

MSST-activity creates a highly structured but non-task situation, in 

which stimuli of preference are used and which has the specific features 

of a storytelling situation. One might expect that telling a story lends 

itself easily to use an expressive body language, voice quality and facial 

expression; to be expressive. Research (Mahoney & Wheeden, 1999) 

shows indeed that in general, the specific context can have an influence 

on the interactive style caregivers adopt. For example, teachers appear to 

be more directive and less responsive in situations where they need to 

instruct preschool-aged children with disabilities. The lower rating for 

acceptance and warmth, on the other hand, is consistent with general 

research evidence that the emotional component in interactions with 

persons with complex needs needs more attention from staff (De Waele 

& Van Hove, 2005; Seys, Duker, Salemink, & Franken-Wijnhoven, 
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1998). On the other hand, the social context and expectations should 

also be taken into account in judging the dimension of warmth. In 

Flanders, it is accepted to physically show warmth to a client but with 

clear limitations because of abuse incidents the last decades. In other 

regions staff are even much more prohibited from displaying some of the 

behaviours listed in the ‘warmth’ dimension of the MBRS. 

While the research of PAMIS (PAMIS, 2002) has shown that there is 

a change in time in the way the client responds to the story told, no 

change in staff interactive style was found. The quality of staff’s 

interactive style doesn’t seem to regress due to, for example, the 

repetitive nature of the activity during 10 weeks. On the other hand, 

getting to know the story better themselves and getting insight in how the 

client reacts and can be stimulated during the storytelling, could have 

improved the quality of staff interactive style. This isn’t the case either. 

As staff are only moderately sensitive, they might simply not have 

perceived signs of increased client response. Staff were instructed to 

follow rather strictly the text and actions of the storytelling script, which 

might also have lead to a rigidity in staff interactive style. Another 

possible explanation of the lack of change in time, is that interactive style 

may be considered to be a personal trait, which will not change easily 

over time. 

There were already indications of good psychometric qualities of the 

MBRS (Hostyn et al., 2011). This study shows this tool can be used to 

make meaningful conclusions about staff interactive style during 

activities with people with PIMD. Nevertheless, the 5-point scale might 

not be sufficiently sensitive for detecting subtle differences and changes 
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in staff interactive style. Code 1 and 5 reflect extreme negative and 

extreme positive ratings, which often leads to the scoring of 2 to 4. In-

depth qualitative descriptions and comparisons should complement these 

ratings to get a fuller picture. 

Because of some methodological limitations one has to be careful in 

drawing definite conclusions from this research. First of all, staff knew 

they were being filmed, which might have influenced their interactive 

style. Besides, the small sample size does not allow to generalize our 

conclusions. Our adaptation of the MBRS (the removal of some items) 

might have affected the psychometric quality of the scale. The lack of 

differentiation in codings of the MBRS probably prohibited to find any 

effect of client or staff characteristics on staff interactive style.  

Directions for future research can be listed. This study focussed on 

staff interactive style as such, but research could also relate this to clients’ 

interactive behaviour and interactive style since both are assumed to be 

intertwined (Clegg, Standen, & Cromby, 1991b; Hostyn & Maes, 2009; 

Wilder & Granlund, 2003). Future research could also investigate 

whether there is an effect of staff interactive style on client behaviour 

such as well-being and engagement during activities (Maes & Petry, 

2006). Also more long-term effects of interactive style of for example 

parents of people with PIMD on the child’s functioning could be studied, 

in line with the studies with children with disabilities in general 

(Mahoney et al., 1992). Finally, comparing staff interactive style in 

different activities with people with PIMD would be interesting, as well 

as studying the influence of other potentially influencing context factors 
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(e.g. physical properties, organisational setting, organisational culture) 

(Hostyn & Maes, 2009).  

This exploratory study shows how a global coding instrument like 

the MBRS can be used to describe staff interactive style in activities with 

people with PIMD. Using it in combination with a qualitative 

description of the video observations, can create an excellent framework 

for staff and parents to reflect on their interaction with persons with 

PIMD during activities. It can be the starting point for investigating the 

impact of this staff interactive style on client behaviour. With regard to 

MSST in specific, the moderate scores on the MBRS show we cannot 

automatically assume high-quality staff interactive style in activities 

which offer maximal opportunity for good interaction. It urges us to 

think about what is expected from staff during this activity and whether 

training might be useful to improve their interactive style.  

 



 

 

 

  



 

 

 

Chapter 6 Learn and apply. 

Using multi-sensory storytelling to gather knowledge 

about preferences and abilities of children with profound 

intellectual and multiple disabilities – three case studies. 
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6.1 Introduction 

People with profound intellectual and multiple disabilities (PIMD) are 

characterised by their pervasive needs for support. They have a 

developmental age below 24 months, combined with a severe or 

profound motor disability and in addition, sensory disabilities and 

general health problems (Nakken & Vlaskamp, 2007). They form a very 

heterogeneous group with major differences in their intellectual, motor, 

and sensory abilities, as well as their preferences (Nakken & Vlaskamp, 

2007). Given the heterogeneity of this target group and the severity of 

their disabilities, professionals like teachers and therapists must possess 

detailed and extensive knowledge about the preferences and abilities of 

each person with PIMD in order to offer appropriate activities 

(Vlaskamp & Cuppen-Fonteine, 2007; Vlaskamp et al., 2007). Earlier 

research shows direct support professionals and teachers involved in the 

support of these children (either in centres for special education or day 

care centres) display an on-going need to increase their knowledge about 

individual abilities and preferences in order to attune support to the 

needs and wishes of the person with PIMD ( Van der Putten, Vlaskamp, 

& Poppes, 2009; Vlaskamp & Van der Putten, 2009). They want to know 

about sensory problems or abilities and their consequences for the 

support they offer. For example, which colours can the person 

differentiate between? Does it make a difference whether lights in the 

room are on or off? When presenting an activity, knowledge about the 

context is also important, such as the influence of ambient noise. The 

motor abilities of a person with PIMD also have consequences. If we 

present an object, is he/she able to reach it, grab it, maybe even hold and 
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manipulate it? Does its size matter? Without this knowledge about 

preferences and abilities, the full potential of a person with PIMD could 

go unexploited (Vlaskamp, 2003); direct support persons and teachers 

therefore attach great importance to knowledge resulting in activities that 

enable full engagement with the environment (Vlaskamp et al., 2007). 

However, reliable and valid instruments for assessing these abilities 

and preferences in children with PIMD are lacking (Vlaskamp, 2005). As 

a result, structured methods are often used, for example, presenting 

stimuli in a systematic way and then observing behaviour (Cannella, 

O’Reilly, & Lancioni, 2005; Van der Putten, Vlaskamp, & Schuivens, 

2011). In such a procedure, professional staff has to rely greatly on 

observation. The disadvantage of this as a source of information is that 

observations are only snapshots, and the question arises whether full 

capabilities are being shown at a particular moment. In addition, because 

of the limitations in the ability to communicate, reliable interpretation is 

difficult. Communicative signs are often described as unintentional, 

ambiguous, and/or inconsistent; therefore interpretation depends 

strongly on the communication partner (Grove, Bunning, Porter, & 

Olsson, 1999). In addition to problems with gathering information and 

interpreting it, abilities and preferences do not remain static; not only 

may they change over time but even between situations and 

environments. Something once enjoyable might be considered annoying 

at a later time (Kennedy & Haring, 1993; Watson, Umansky, Marcy, & 

Repacholi, 1996). New abilities can also be acquired (Van der Putten, 

Vlaskamp, & Nakken, 2005), while existing abilities may disappear over 

time (Evenhuis et al., 2001; Robertson et al., 2000). 
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As previously described, it is important for teachers to understand the 

needs of their pupils. This requires an optimally knowledge about 

contextual, motor, and sensory preferences/abilities. One can imagine 

that, in addition to existing methods, teachers would be well served if 

they could gather knowledge in a more casual way, for instance, during 

offering all kinds of activities. Such activities would have to be fully 

adapted to current knowledge of individuals to be certain they show their 

full potential (Vlaskamp et al., 2007). Also, there should be repetition so 

that there is no question of a snapshot. Multi-sensory storytelling 

(MSST) is an activity that would seem eminently suitable because of the 

one-on-one situation, its repetitive character, and the use of 

individualized sensory stimuli. These multi-sensory stories are 

personalized, and are shaped according to predefined guidelines by the 

developers of MSST (Fuller, 1990; Lambe & Hogg, 2011; Ten Brug et 

al., 2012); a story generally consists of six to sixteen sentences, spread 

over 6-8 pages, each page being supported by sensory stimuli. An MSST 

book has a customized starting instruction, so the storyteller knows 

exactly how the story must be told and how the stimuli should be offered 

to the listener. Therefore, MSST allows the teacher (as storyteller) to 

systematically assess reactions in terms of preferences and abilities. 

MSST also allows patterns in the reaction to be distinguished. In 

addition, it allows the teacher to notice recurring, subtle communicative 

behaviours, which otherwise might be overlooked (Iacono, Carter, & 

Hook, 1998).  

Theoretically, MSST appears to be an ideal activity as an 

“assessment procedure” for acquiring more knowledge about preferences 

and abilities. However, no research has yet been conducted into this 
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subject. Is any new knowledge is indeed gained from reading stories? 

And, if so, what types of knowledge do teachers gather (contextual, 

motor, and sensory abilities, preferences). Furthermore, we question to 

what extent teachers use and apply the knowledge gathered while 

working with MSST in practice.  

6.2 Method and materials 

6.2.1 Participants and setting  

The study took place in a Centre for Special Education (CSE). These 

centres provide all kinds of educational and support services for students 

with disabilities up to 18 years of age. At CSE’s, planned and purposeful 

attention is paid to the development of the students. Interdisciplinary 

cooperation between teachers and therapists (such as physical therapists, 

occupational therapists, or speech therapists) and close cooperation with 

the medical profession is a characteristic of the CSE. At the participating 

CSE, there are eight classes for children with intellectual disabilities, 

including two classes especially for children with PIMD. Each class 

consists of seven children aged between 9 and 17. The teachers 

participating in this study were selected based on the following criteria: 

- A degree in upper vocational education and training in a relevant 

discipline. 

- Sufficient time to participate in the study. 

- Works at least three days a week (or six half-day shifts). 

Teachers who met these criteria, volunteered to participate after 

being informed by their supervisor. Three teachers participated in this 



Learn and apply 

 

124 

 

study. Based on the following criteria the children with PIMD were 

selected by the teachers:  

(a) The child has PIMD according to the description of Nakken and 

Vlaskamp (2007), meaning a profound intellectual disability (IQ 

below 25, or a developmental age below two years) and a 

profound or severe motor disability. 

(b) The child visits the centre at least three days a week (or six half-

day shifts).  

(c) The teacher expected the child to enjoy the storytelling activity. 

(d) Written informed consent obtained by the parents for their child 

to participate in MSST as well as in the current study.  

Due to the nature of this research, it was important that the child and 

the teacher knew each other straight off. For practical purposes, the child 

and the teacher needed to be together in the same group on a regular 

basis. Therefore, the following last two inclusion criteria were: 

(a) The child and teacher have known each other for at least a year. 

(b) The child and the teacher are in the same group at least two days 

a week (or four half-day shifts). 

Finally, three dyads consisting of a teacher and a child with PIMD 

participated. The children’s and teachers’ characteristics are presented in 

Table 1. To ensure the anonymity of the teachers and the children, 

fictional names are used. 
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Table 1 
Characteristics of the participating dyads 

 

 

 

  Amber 
(teacher) and 
Aden 

Brit (teacher) 
and Bob 

Carol (teacher) 
and Catrin 

Teacher Age (years) 26  26  49  

 
Gender Female Female Female 

 Working experience 
with persons with 
PIMD (in years) 

6  3  8  

 Working with the 
particular child (in 
years) 

2  1  3  

 

Child 

 

Age (in years) 

 

13  

 

9 

 

17  

 Gender Male Male Female 

 Developmental age 1 6.5 month 2-3 months 6.5 month 

 

Health problems 

Epilepsy, 
problems 
drinking. 

 

 

Epilepsy, 
constipation, 
hypertonia in 
whole body. 
Uses drip-feed 
combined with 
blended food 
administered 
orally. 

Epilepsy (grand 
mal), 
regurgitating. 

 Additional motor 
disabilities 

 
No trunk 
balance. 
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1 Developmental age is measured by the Bayley scales of infant development (second Dutch 
edition) (Van der Meulen, Ruiter, Spelberg, & Smrkovsky, 2002) . 

6.2.2 Intervention 

In MSST, a short story is read out supported by multiple sensory 

stimuli (Fuller, 1990; Lambe & Hogg, 2011; Ten Brug et al., 2012). 

According to the general guidelines of MSST, stories consist of 6 to 16 

(short) sentences, supported by 6 to 8 stimuli. Each one or two sentences 

are linked to one stimulus. The stimuli can target different senses; the 

 

Sensory impairments 

Cerebral visual 
impairment 
(CVI).  

Possible 
auditory 
disability. 

 

Cerebral visual 
impairment 
(CVI), loss in the 
left and upper 
range of vision. 

Hypersensitive 
for loud sounds. 

 

 

Medication Anti-epileptics 

Anti-epileptics 
and medicines 
against 
constipation.  

Anti-epileptics 

 

Communication 

Verbal and 
tactile 
communication. 
He grumbles 
when 
discomforted. 
When he is 
happy, he 
shows it with 
sounds and 
frequent body 
movements. 

Reacts to verbal 
communication 
with facial 
expressions, 
body language, 
sounds, and 
smiles (pleasure 
or tension). 

Makes no 
contact with her 
environment, 
has plain facial 
expressions.  

Cries when 
discomforted, 
makes high “ee-
ee” sounds when 
happy.  
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selection depends on the assumed preferences and abilities. The subject, 

text, and stimuli should thus be fully attuned to the child’s preferences 

and abilities. Moreover, every story has a personalized “starting 

instruction” intended for the storyteller. In it, detailed information is 

given about how to read the book to the child concerned (e.g., read it in a 

quiet room, switch on the lights, speak clearly and slowly, etc.). The 

stimuli used are presented on large neutral (e.g white) boards, which 

provide a contrast to make them more visible. MSST books should be 

read multiple times in exactly the same way; this repetition enables 

listeners to get used to their personal stories (Ten Brug et al., accepted) .  

6.2.3 Data and instruments 

Inventory for attuning activities and situations to the abilities and 

Preferences of persons with Profound intellectual and multiple 

disabilities (IPP). The knowledge teachers do dispose of the sensory, 

motor, and contextual preferences and abilities was measured with the 

(adapted) version of the “Inventory for attuning activities and situations 

to the abilities and preferences of persons with profound intellectual and 

multiple disabilities” (IPP) (Tadema et al., 2005). This is an instrument 

that asks for the immediate available knowledge of the teacher: the 

knowledge they use on a day to day basis, the knowledge that is in their 

hands and minds. The IPP inventories what teachers actually know 

and/or find they need to know, about the sensory, motor, and contextual 

abilities and/or preferences. It consists of 40 items divided into ten 

domains, five domains (22 items) of which are related to sensory 

preferences and abilities (the domains: visual, auditory, tactile and 

olfactory abilities, sensory preferences). Two domains, with a total of 
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seven items, are related to motor skills (gross and fine motor skills). The 

remaining three domains (11 items) concern contextual preferences and 

abilities (where, how, and when) (Vlaskamp et al., 2007). 

For the purpose of this study, some small adjustments were made to 

the IPP. The differences between the IPP and the adjusted version (IPP-

A) are: (1) the IPP-A just focusses on current knowledge, omitting the 

section about what teachers feel they need to know; (2) IPP-A only 

inventories knowledge relevant for MSST, omitting 13 items (items 

related to preferable group size for an activity and children’s need for 

variations in activities (Tadema et al., 2005; Ten Brug, Van der Putten, & 

Vlaskamp, 2010).  

Finally, the IPP-A consists of 27 items divided into three categories 

and eight domains (see Table 2). Of these, 12 items are related to 

contextual preferences and abilities, another 12 to sensory and motor 

preferences and abilities, and 3 items to motor ones. Contextual domains 

are the storyteller, the client, the setting, and the way stimuli are 

presented. Sensory domains are vision, hearing, touch, and smell. Motor 

abilities and preferences are involved if the listener is able to grab, grasp, 

or hold an object, and under what conditions (see Table 2).  

All IPP-A items have the same format, meaning that they are 

formulated as questions: “Should you, during storytelling, take …… into 

account?” Answers can be multiple choice (with possible answers adapted 

to the item), but the teacher can also provide more details. An example 

of an item in “the storyteller” domain is: “Should you, during storytelling, 

take the volume of your voice into account?” Possible answers are (a) 

preferably speak loudly; (b) preferably speak softly; (c) preferably speak 
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Table 2 

Domains and items of the IPP-A 
Category  Domain Items 

Contextual preferences and 
abilities 

 

The storyteller Voice pitch, speech volume, field 
of view, distance of stimuli. 

The client Suitable time, posture, focus 
time, holding focus. 

The setting  Suitable space, place in space, 
background noise, lighting. 

Motor preferences and 
abilities 

Motor skills Can the listener grab, grasp or 
hold an object, and under what 
conditions? 

Sensory preferences and 
abilities 

Vision Importance of colour and size, 
preference for visual stimuli. 

Hearing Volume and preferences for 
hearing stimuli. 

Touch Aversions, hyposensitivity, 
hypersensitivity, preferences for 
tactile stimuli. 

Smell Recognition, aversions, 
hypersensitivity, preferences for 
olfactory stimuli. 

 

normally; and (d) don’t know/unknown. If it is clear that an item has 

been taken into account, it can be considered “answered” and scored as 

“positive.” If it is unknown whether an item (e.g., pitch of voice) has to 

be reckoned with while reading a story, this item is considered 

“unanswered” and is scored as “negative.” Teachers’ knowledge about 

preferences and abilities is reflected in the number of positively scored 

items. 

Manual for making and reading an MSST book.  
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The teachers used the manual, based on the guidelines by PAMIS 

(Lambe & Hogg, 2011) to put together their MSST book. It provides a 

structure for making an MSST book, and starts with the choice of a title 

and subject. Guidelines and their rationale are also discussed in it.  

Expectations and experiences.  

Before reading, and after the 10th and 20th reading sessions, teachers 

were asked about their experiences while reading, and their expectations 

for future sessions. The expectations and experiences were explored with 

regard to: (1) the rationale behind the text and stimuli chosen, and any 

changes made; (2) the listeners’ reaction to the story and individual 

stimuli; and (3) the knowledge of the preferences and abilities that the 

teacher gains during reading. Teachers were finally asked whether they 

wanted to make changes in their MSST book based on their reading 

experiences.  

6.2.4 Design 

The IPP-A was filled in before the storytelling started (T1), and then 

after 10 (T2) and 20 (T3) reading sessions (see Table 3).  

During these three measurements, the teachers were also asked about 

their experiences and expectations. At T1 and T2, the teachers were 

asked to formulate expectations. At T2 and T3, the teachers were asked 

for their experiences and whether they wanted to make changes in the 

story or in the stimuli in the book.  
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Table 3 

Design 
Week  0 1-4 5 6-9 10 

Reading-session (intervention)  1-9 10 11-19 20 

Measurement T1  T2  T3 

Information collected:      

* Knowledge about the preferences and abilities of 
the child X  X  X 

* Applying knowledge    X  X 

* Expectations about listeners’ preferences and 
abilities X  X   

* Experiences with the listeners’ preferences and 
abilities   X  X 

T1 = first measurement before storytelling 
T2, T3 = second and third measurements during storytelling 
 

6.2.5 Procedure 

In the Netherlands, especially in the case of a non-invasive study like 

this, ethical approval is obtained from the facility where the study takes 

place. An independent ethics committee is consulted when a study has 

high personal impact for the participants, like for instance the 

administration of drugs or other invasive actions. . Before the study 

started, a research proposal was presented for approval to the CSE, and 

the CSE informed parents and legal guardians who gave their informed 

consent. After selection of the participants, a two hour workshop was 

given to the three teachers on using MSST. During this workshop, the 

teachers were informed about the theory behind MSST, and were 

introduced into the practical conditions a multi-sensory story had to 

meet. The teachers were told how to make and read a story, and 
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examples of MSST books were presented. The IPP-A was filled in by the 

teachers before the workshop, and was used by the teachers to fully 

adjust their book to the children’s preferences and abilities. When they 

had any questions about the instrument, they could contact the research 

assistant who was regularly present at the day-care centre. Materials 

needed to complete the book (such as the A3 sized white backgrounds) 

were provided by the researcher.  

6.2.6 Analysis  

In this study, data were processed in a descriptive manner and the 

results displayed per child- teacher dyad.  

Per measurement, the number and percentages of positively scored 

items of the IPP-A per domain were counted for each dyad. Information 

about the changes in knowledge came from the number of answers 

changed between two measurements. This was done for all items and 

also for the eight domains; the three measurements were analysed 

separately.  

Subsequently, the knowledge of the teachers was analysed by using 

the data of the IPP-A. The IPP-A was described per item over the three 

measurements. This description started with the knowledge about the 

contextual, motor, and sensory abilities and preferences that the three 

teachers had prior to reading the MSST book (T1). A description was 

also given of the books written. Thereafter, the successive moments of 

measurement were compared, and the new facts gathered from T1 to T2 

and from T2 to T3 discussed. To analyse the nature of the changes in 
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knowledge, the changes in items between two measurements were 

categorized in the following five categories: 

(1) Stays known: Knowledge about this item was present during the 

earlier and later measurements; there are no changes in 

knowledge. 

(2) Becomes known: This item was answered in the later 

measurement, but was unknown in the earlier measurement. 

(3) Knowledge adjusted: This item was answered in both the earlier 

as well as the later measurements, but the answers on this item 

differed between the two measurements. 

(4) Becomes unknown: This item was answered in the earlier 

measurement but marked as unknown in the later measurement. 

(5) Stays unknown: This item was marked as unknown during both 

the earlier as well as the later measurements. 

Using this system, changes between T1 and T2, T2 and T3, and T1 

and T3 were classified per storytelling dyad and presented in figures. The 

changes were shown for the total 27 items of the IPP-A, but also 

separately for the contextual and sensory domain items. Finally, the 

adjustments the teacher made in the book at T2 and T3 were analysed 

per dyad. After describing these adjustments, the desired changes in the 

book in response to the teacher’s new knowledge were described, and 

placed alongside the changes actually made by the teacher. Similarly, the 

convergence and divergence between the additional information 

provided by the teachers and the information from the IPP-A were 

described. 
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6.3 Results 

6.3.1 Dyad A: Aden and Amber 

Before the first reading session (week 0/T1) 

At T1, 18 of the 21 items (77.8%) were answered as positive and 

marked as “known.” The other 22.2% were scored as negative 

(unknown). Almost all items about the contextual preferences and 

abilities were scored as positive (11 out of 12: 91.6%), while all three 

items about motor abilities and preferences were answered. As for 

sensory preferences and abilities, seven out of twelve items were 

answered, leaving 41.7% of the items unanswered; these were mainly 

related to knowledge concerning Aden’s abilities or preferences 

concerning smell. Table 4 provides a summary of the unanswered items 

and changes in knowledge at T1, T2, and T3. A description of the 

answers to items at T1 is given below.  

Distinguishing between the three categories, almost all contextual 

preferences and abilities items (n=11, 91.7%) were answered, and all 

motor abilities items were filled in. Over half (n = 7, 58.3%) of the 

sensory domain items were answered.  

At T1, Amber indicated that Aden preferred a voice with a normal 

pitch and volume. Stimuli were preferably presented at close range 

(under 40 cm) and in the middle of his visual field; Aden can only grab 

and hold small stimuli. Aden being more alert in the morning, the 

storytelling sessions ideally took place early in the morning. He needed 

5-10 seconds to direct his attention, and was able to focus it for about 10. 

He preferred to sit in his wheelchair in a small room with little ambient 
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Table 4  

Number of answered items of the IPP-A, and changes in knowledge for Aden and Amber  
 T1 T2 T3 

Domain 
N (%) 

Answered 
items 

N (%) 
Items 

changed T1 
to T2 

N (%) 
Answered 

items 

N (%) 
Items 

changed T1 
to T2 

N (%) 
Answered 

items 

Contextual 11 (91.7) 6 (50.0) 12 (100.0) 2 (16.7) 12 (100.0) 

- Storyteller 4 (100.0) 1 (25.0) 4 (100.0) 1 (25.0) 4 (100.0) 

- Client 4 (100.0) 2 (50.0) 4 (100.0) 1 (25.0) 4 (100.0) 

- Setting 3 (75.0) 3 (75.0) 4 (100.0) - 4 (100.0) 

Motor 3 (100.0) - 3 (100.0) 3 (100.0) 3 (100.0) 

Sensory 7 (58.3) 9 (75.0) 8 (66.7) 10 (83.3) 8 (66.7) 

- Visual 1 (50.0) 1 (50.0) 2 (100.0) 1 (50.0) 2 (100.0) 

- Auditory 2 (100.0) - 2 (100.0) 1 (50.0) 2 (100.0) 

- Tactile 4 (100.0) 4 (100.0) - 4 (100.0) 4 (100.0) 

- Olfactory - 4 (100.0) 4 (100.0) 4 (100.0) - 

Total 21 (77.8) 15 (55.6) 23 (85.2) 15 (55.6) 23 (85.2) 

IPP = the Inventory for tuning activities and situations to the abilities and Preferences of 
persons with Profound intellectual and multiple disabilities 
T1 = first measurement before storytelling 
T2, T3 = second and third measurements during storytelling 

noise and regular lighting (fluorescent lamps and daylight, like in his 

group). An ideal room for storytelling would be a small hallway. 

Concerning his sensory preferences and abilities, he prefers auditory and 

tactile stimulation, especially liking loud and high-pitched noises, and 

physical contact. Aden has no tactile aversions, and is not hypersensitive 

or hyposensitive to tactile stimulation.  
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Aden’s book was called “A day together with Aden,” and consisted of 

eight stimuli and eighteen sentences. Amber wanted to make a book that 

was close to Aden’s own experiences. The reference stimulus was a 

stuffed-toy butterfly, chosen because the name of Aden’s group home 

was Butterfly. Aden’s story starts with a honking toy bus; then the 

doorbell (triangle) rings and Aden is at the door. It is raining outside (the 

sound of rain from a rainmaker), so Aden is asked to come inside 

quickly. The day starts with a cookie, illustrated by the sound of a 

crackling packet of cookies, and Aden is complimented for his nice 

perfume (he gets to smell the scent of male perfume). Then the daily 

schedule is discussed, with listening to music suggested first (using a CD 

disk as stimulus). But then the story says “I know what we are going to 

do... We are going to make music!” Here Amber chose a small 

tambourine as stimulus. Then at the end of the story, the day ends (an 

egg timer goes off), and Aden returns home. Amber used eight stimuli 

and eighteen sentences, necessary for a well-rounded story. Most of the 

stimuli were chosen by Amber because she knew Aden would respond 

well. The honking toy bus and the egg timer were chosen because Amber 

wanted to know Aden’s reaction to low and high-pitched sounds. The 

perfume and tambourine were chosen because these were not often used 

in other activities. 

Amber expected Aden to react neutrally to the reference stimulus. 

She thought Aden would laugh and react with a lot of body movement, 

especially to the honking bus, but also to the rainmaker and tambourine, 

and laugh but respond calmly and alertly to the triangle, the packet of 

cookies, and egg timer. The packet of cookies perhaps would prove as 

interesting as the other stimuli. Amber found it difficult to predict Aden’s 
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reaction to the perfume. She thought Aden would laugh and follow the 

movements of the CD disk with his eyes. 

Amber expected to learn about Aden’s reaction to low-pitched noises 

and olfactory stimuli; she also wanted to know whether olfactory stimuli 

would prove interesting. Amber also expected to gain more information 

about the timing and the types of reactions, and whether Aden would be 

able to cope with stimuli that addressed multiple senses (e.g., the 

rainmaker is an auditory stimulus, but also a tactile one).  

Week 5/session 10 (T2) 

After ten reading sessions, Amber still found it difficult to assess 

Aden’s reaction to the perfume; she did not know whether he was 

responding to the smell or something else. Aden reacted as Amber 

expected to the rainmaker, tambourine, cookies, and egg timer. At times 

the honking bus scared him slightly, but he also would laugh at it. Amber 

expected Aden to react calmly to the triangle, but instead he made body 

movements. The reaction to the CD disk was less pronounced than 

Amber expected. 

During T2, 23 out of the 27 items (85.2%) of the IPP-A were answered, 

all items regarding motor and contextual preferences and abilities. 

Amber answered eight out of the twelve (66.7%) items about sensory 

preferences and abilities. Changes were made in 15 out of the 27 items 

(55.6%) from T1 to T2. Six items of the contextual preferences and 

abilities were changed, and nine items concerning the sensory 

preferences and abilities (see Table 4). Categorizing the changes in items 

between T1 and T2, by far the most items (n = 12) remain “known” 

between measurements (see Figure 1(a)).  
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Figure 1(a) to (c).Changes in knowledge between T1 and T2, and T2 and T3 for Aden and 
Amber1 
 

                                                      

1 Total being the sum of contextual, sensory and motor preferences and 
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Many items (n = 5) in the sensory category became known from T1 to 

T2; there were also four items unanswered during T2 which were known 

at T1 (see Figure 1(b)). The contextual preferences and abilities were 

mostly adjusted (n = 5) or remained known (n = 6) (see Figure 1(c)). 

Five items were adjusted from T1 to T2. A preference for a normal 

voice at T1 changed to preferring a high voice. Reaction time rose from 

5-10 seconds to 10-30 seconds. In addition, the amount of time Aden 

could focus his attention rose from under 10 seconds to 30-60 seconds. A 

little environmental noise changed to complete silence. At T1, Amber 

indicated the lights should be on, at T3 Amber that they should be bright. 

Three items concerning tactile preferences and abilities were marked as 

unknown during T2, while at T1 Amber indicated Aden preferred 

physical contact and that the three other items were “not important.” 

With the items relating to the olfactory sense, a reversal occurred; these 

items were marked as unknown during T1 but as not important during 

T2. At T2, Amber knew Aden preferred sitting next to the window and 

that he could distinguish colour; these two items were unknown during 

T1.  

For the next ten reading sessions, Amber expected some of Aden’s 

reactions to the stimuli to change. She thought Aden would stop being 

scared of the honking toy bus and that Aden would show that he 

recognized the tick-tack sound of the egg timer. Amber hoped that Aden 

would show a clearer reaction to the perfume so that she would be able 

to evaluate what he thought of it. Amber herself stated that she learned 

that low-pitched stimuli could also grab Aden’s attention. At the end of 

the first five weeks, Amber decided to stop using the white backgrounds 
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for the stimuli, because they distracted Aden and they were not user-

friendly. Other adjustments in the subject, sentences and stimuli were not 

made because the story works fine according to Amber.  

Week 10/session 20 (T3) 

After ten weeks of storytelling Aden’s reaction to the toy bus with its 

honking, the cookies, the CD, and the tambourine were as Amber had 

expected. Aden started making sounds along with the triangle and 

started holding the rainmaker instead of just listening to it. When 

spraying on the perfume, Aden laughed and shook his head; while 

sniffing the perfume, he would sometimes laugh but other times showed 

no reaction. Aden showed no clear recognition of the egg timer, but he 

looked as if he were concentrating, and he laughed when it went off. 

At T3, 23 items (85.5%) were again answered, again including all 

items about contextual and motor preferences and abilities. For a second 

time, fifteen (55.6%) items were changed, consisting of 10 items (83.3%) 

in the sensory category, three items (100%) in the motor category, and 

two items (16.7%) concerning contextual preferences and abilities (see 

Table 4). Most items remained known from T2 to T3 (n =12), or 

knowledge was adjusted during the two measurements (n = 7). Four 

items were unknown and became known in T3; four other items were 

known and became unknown (see Figure 1(a)). The types of changes 

between T2 and T3 in the sensory category varied. Changes concerning 

the motor and contextual abilities, and preferences, all involved 

adjustments to existing knowledge. 

Between T2 and T3, changes again occurred in all olfactory items 

(they all became unknown) and all tactile items (all became known). 
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Eight items were adjusted; the reaction time went from 10-30 seconds to 

5-10 seconds, and Amber indicated during at T2 that Aden preferred a 

high-pitched voice. At T3, however, Amber stated a normal voice was 

perfect. Amber specified that Aden used both his left and right hand for 

reaching, grabbing, and holding. Aden could also use large objects (T3), 

not just small ones (T2). As for his vision, Amber indicated that Aden 

could distinguish size as well as colour (T3), not just colour (T2). During 

T2, Amber mentioned that Aden had a preference for high-pitched 

sounds and, during T3, she specifically mentioned a high whistle tone.  

After the last storytelling session, Amber indicated she now knew that 

Aden seemed to have a preference for olfactory stimuli because of his 

positive reaction to the perfume. She did not make any changes to the 

MSST book. 

6.3.2 Dyad B: Bob and Brit 

Before the first reading session (week 0/T1) 

The first time (T1) Brit filled in the items about Bob’s preferences and 

abilities, 18 items (66.6%) were answered (known). The remaining 9 

(33.3%) items went unanswered and therefore were considered unknown 

(see Table 5).  

At T1, it became clear from the IPP-A that the story should be told 

with a high-pitched voice and at a normal volume and stimuli presented 

at close visual range. Bob preferred to sit in his wheelchair during 

storytelling. Focusing takes him 0-5 seconds, and once focused he can 

sustain this for up to 10. He prefers a small room (e.g., the group space), 

sitting by a wall with light from his right. He prefers a quieter 
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environment, and ideally not seated near other children or a door. Bob 

cannot grab or grasp, but can hold small objects. With regard to his 

sensory preferences and abilities, information is available about vision, 

hearing, and touch. Because Bob is visually impaired, he is mainly 

presented large objects, contrasting colours, and bright lights. 

Concerning auditory stimulation, Bob likes soft, high-pitched sounds or 

music; loud noises can startle him. Finally, he has a preference for 

smooth, solid, and liquid tactile stimuli. 

Table 5 

Number of answered items in the IPP-A, and changes in knowledge for Bob and Brit 
Domain T1 T2 T3 

 
N (%) 

Answered 
items 

N (%) 
Items 

changed T1 
to T2 

N (%) 
Answered 

items 

N (%) 
Items 

changed T1 
to T2 

N (%) 
Answered 

items 

Contextual 11 (91.7) 4 (25.0) 12 (100.0) 2 (16.7) 11 (91.6) 

- Storyteller 4 (100.0) - 4 (100.0) 2 (50.0) 3 (75.0) 

- Client 3 (75.0) 2 (50.0) 4 (100.0) - 4 (100.0) 

- Setting 4 (100.0) 2 (50.0) 4 (100.0) - 4 (100.0) 

Motor 3 (100.0) - 3 (100.0) - 3 (100.0) 

Sensory 4 (33.3) 4 (33.3) 3 (25.0) 2 (16.7) 3 (25.0) 

- Visual 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0) - 

- Auditory 2 (100.0) 1 (50.0) 1 (50.0) - 1 (50.0) 

- Tactile 1 (25.0) 2 (50.0) 1 (25.0) 1 (25.0) 2 (50.0) 

- Olfactory - - - - - 

Total 18 (66.7) 8 (29.6) 18 (66.7) 3 (11.1) 17 (63.0) 

IPP = the Inventory for tuning activities and situations to the abilities and Preferences of 
persons with Profound intellectual and multiple disabilities 
T1 = first measurement before storytelling 
T2, T3 = second and third measurements during storytelling 
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Brit chose ‘taking a stroll’ as subject for Bob’s book; the story takes place 

on a windy day in fall. Before going outside, Bob puts on his scarf. 

During his walk, he meets a pig, feels tree leaves, and feels the sun on his 

face. It is nice and warm when Bob returns home. The six stimuli chosen 

by Brit are (in order of appearance): a scarf, a paper fan, a toy pig with 

sound, leaves, a bright white light, and a lavender-scented cherry pit bag. 

Brit chose this subject because it let her use stimuli focused on hearing 

and feeling. In selecting the stimuli, Brit varied the type of stimuli into 

account, using tactile, auditory, visual, and olfactory stimuli. She 

expected were Bob to react with some tension – but smiling – to the first 

three tactile stimuli (scarf, paper fan, leaves). She suspected that the pig 

might sometimes be a little too exciting or even scary and that Bob 

would track the white lights. The lavender-scented bag was a bit of a 

guess; Brit did not have any information about Bob’s reaction to smell. 

She suspected he would not respond to the scent, but smile while 

touching the bag. Brit expected to learn more about how Bob wanted his 

story to be told (e.g., use of voice), to gain more knowledge about his 

response to stimuli, and insight into his sensory preferences. She was 

specifically interested in whether she might later describe Bob as “more 

capable than she previously thought.”  

Week 5/session 10 (T2) 

At T2, according to Brit, Bob anticipated the toy pig. Before the pig 

sound was presented, Bob would sit up, laugh, and turn his head towards 

the pig. He showed the least engagement with the cherry-pit bag, 

enjoying touching it, but uninterested in the scent. Bob acted a bit tense 

towards the scarf, paper fan, leaves, and light. But he seemed interested 

in everything and relaxed at times after a stimulus was presented.  
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Again, 18 items (66.7%) of the IPP-A were answered, including all 

items concerning contextual and motor preferences and abilities. In the 

sensory domain, three items (25%) were answered. Most changes (n = 4) 

from T1 to T2 involved adjustments in existing knowledge. Between the 

two measurements, most answers remained unchanged (n = 19) (see 

Figure 2(a) to (c)). 
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Figure 2(a) to (c). Changes in knowledge between T1 and T2, and T2 and T3 for Bob and Brit 
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seconds (T1), according to Brit, in T2 Bob needed 5-10 seconds to focus. 

As to the ideal amount of ambient sound, she now indicated that a 

completely silent environment was ideal. Lights needed to be dimmed 

(T2) instead of coming from the right (T1). Although Brit initially 

indicated that Bob preferred large objects in contrasting colours and with 

lights, after ten reading sessions, she filled in that Bob had no visual 

preferences. 

Brit also confirmed that she had learned new things about Bob’s 

preferences, for example, that he did not like too much light and that 

sounds were at times a little too exciting, but she thought he could get 

used to them. When Bob was interested in a stimulus, Brit noticed that 

he turned his head towards it. Brit decided to make no changes in the 

MSST book as a result of her new knowledge. The subject of the story 

did not change because otherwise Bob would not have the change to get 

to know his story, the number of sentences, and the stimuli were not 

changed by Brit because they are good as they are. She expected no big 

changes in Bob’s reaction to the stimuli in the next five weeks, only less 

excitement with the scarf, paper fan, and light. 

Week 10/session 20 (T3) 

After the 20th reading session, Bob’s favourite stimuli were the light 

and the pig. Bob was still a bit jumpy towards the leaves, turning his 

head away. Bob also was slightly defensive towards the scarf. He turned 

his head towards the light, pig, and fan, and occasionally towards the 

scarf and cherry-pit bag. Bob still anticipated the toy pig.  

At T3, 17 items were answered by Brit, answering one item less 

about contextual preferences and abilities compared to T2 (see Table 5). 
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Between T2 and T3, four questions (14.8%) were answered differently, 

varying per category. Concerning sensory preferences and abilities, most 

items (n = 8) remained unanswered (see Figure 2(b)). All items were 

again answered for the motor abilities, almost all (n = 10) for contextual 

preferences and abilities (see Figure 2(c)). Looking at the difference 

between all 27 items, a very erratic pattern again emerged (see Figure 

2(a)). 

During T1 and T2, Brit indicated that a normal speech volume was 

most suitable; during T3, Brit specified a soft to normal voice. Brit 

indicated in T2 that stimuli should be presented in Bob’s right field of 

vision; in T3, Brit marked the field of vision item as unknown. The 

visual preferential stimulus changed from “no visual preferential 

stimulus” (T2) to “unknown” (T3). With respect to tactile stimuli, Brit 

added that Bob had an aversion to solid and raw materials.  

Brit decided not to make any changes in the MSST book, the stimuli 

and sentences are good the way they are, changing the subject of the 

story would be confusing for Bob. Besides the fact that Brit did not feel 

that she had learned any new things about Bob, another reason not to 

make any changes was that she expected these would be confusing for 

Bob. 

6.3.3 Dyad C: Catrin and Carol 

Before the first reading session (week 0/T1) 

Carol was able to answer 19 items (70.4%) about Catrin’s preferences 

and abilities at T1. Nine items involved contextual preferences and 
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abilities (75%), and three motor abilities (100%); Carol answered seven 

items about sensory preferences and abilities (58.3%) (see Table 6). 

Table 6 

Number of answered items of the IPP-A, and changes in knowledge for Carol and Catrin 
Domain T1 T2 T3 

 
N (%) 

Answered 
items 

N (%) 
Items 

changed T1 
to T2 

N (%) 
Answered 

items 

N (%) 
Items 

changed T1 
to T2 

N (%) 
Answered 

items 

Contextual 9 (75.0) 5 (41.7) 10 (83.3) 4 (33.3) 12 (100.0) 

- Storyteller 2 (50.0) 1 (25.0) 3 (75.0) 1 (25.0) 4 (100.0) 

- Client 4 (100.0) 1 (25.0) 4 (100.0) 1 (25.0) 4 (100.0) 

- Setting 3 (75.0) 3 (75.0) 3 (75.0) 2 (50.0) 4 (100.0) 

Motor 3 (100.0) 3 (100.0) 3 (100.0) 1 (33.3) 3 (100.0) 

Sensory 7 (58.3) 6 (50.0) 2 (16.7) 5 (41.7) 5 (41.7) 

- Visual 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0) 

- Auditory 1 (50.0) - 1 (50.0) 2 (100.0) 2 (100.0) 

- Tactile 2 (50.0) 2 (50.0) - 2 (50.0) 2 (50.0) 

- Olfactory 3 (75.0) 3 (75.0) - - - 

Total 19 (70.4) 14 (51.9) 15 (55.6) 9 (33.3) 20 (74.1) 

IPP = the Inventory for tuning activities and situations to the abilities and Preferences of 
persons with Profound intellectual and multiple disabilities 
T1 = first measurement before storytelling 
T2, T3 = second and third measurements during storytelling 
 

It was important for Catrin to be offered stimuli in the middle of her 

visual field that remained over 40 cm away. She needed a maximum of 5 

seconds to focus her attention, and she could be attentive for a period of 
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10-30 seconds. The best time to read the story to Catrin was in the 

morning; she preferred sitting in a chair or wheelchair somewhere quiet. 

Because she preferred brightly lit rooms, ideally she sat near the window. 

If objects were offered at close range, Catrin could hold, grab, and grasp 

them. Carol indicated that Catrin preferred visual and auditory stimuli, 

specifically soothing music. Catrin did not like the feeling of reclining 

and preferred solid, tactile materials. Regarding olfactory stimuli, Catrin 

had no specific aversions, hyper or hyposensitive. 

Carol made a book for Catrin about a magic mirror. The reference 

stimulus was a stuffed-toy butterfly, symbolizing the “magical world” 

behind the mirror. The story started with Catrin looking in the mirror 

(stimulus), ending up in a flowery garden (smell of flowers). She sees a 

cottage and knocks on the door (sound of knocking on the table top). 

Catrin sees sunlight shining through the cottage windows (small lights), 

and bright colours and glitter all around her (shimmering bright-coloured 

fabrics), and… she sees a magic mirror hanging in the cottage. When she 

looks into it, she ends up back in her own room.  

While making up the story, Carol first thought about which stimuli 

she could use and created the story around them, making a book with six 

stimuli and twelve sentences. The mirror was chosen because Carol 

wanted to encourage Catrin to focus; the flowery scents, knocking 

sound, and shimmering bright-coloured fabrics were selected because 

Carol wanted to know how Catrin would react to them. Carol expected 

to learn about the type of stimuli catching Catrin’s attention while 

reading the MSST book; Carol also supposed that she would learn more 

about whether Catrin’s preferred sense was visual or auditory. 
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Carol expected Catrin to focus on the mirror, and briefly respond to the 

knocking sound and lights. Carol predicted Catrin would not respond to 

the shimmering fabrics and had no idea how she would respond to the 

flowery scent.  

Week 5/session 10 (T2) 

After five weeks, Catrin would focus on the mirror, but not for long. 

Catrin would briefly smell the flowers, and after a quick look reacted 

somewhat uneasily to the knocking. She paid little attention to the lights, 

while the shimmering fabrics were more popular; Catrin focused on 

them making soft, agitated sounds.  

At T2, Carol could answer 15 items (55.6%). Ten were items about 

Catrin’s contextual preferences and abilities; all the motor abilities items 

were answered, and two (16.7%) about Catrin’s sensory preferences and 

abilities. Between T1 and T2, fourteen items changed: five from 

contextual preferences and abilities, all the motor category items, and six 

about sensory abilities and preferences (see Table 6). 

From T1 to T2, most items remained known (n = 10); six items 

answered during T1, went unanswered at T2; three items were adjusted 

(see Figure 3(a)).  

The types of changes in items and the three categories differed. All 

items regarding motor abilities and preferences were adjusted; most of 

the items in the sensory category remained or changed to unknown (n = 

10). Most contextual items remained answered (known) (n = 6) (see 

Figure 3(b) and (c)). 
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Figure 3 (a) to (c). Changes in knowledge between T1 and T2, T2 and T3, and T1 and T3 for 
Carol and Catrin 
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The first change concerned Carol’s volume; unknown at first, while at T2 

Carol said it should be normal. At T2, Catrin could be attentive for 

under 10 seconds (instead of 10-30 seconds). Regarding the ideal setting, 

Carol changed her answer on some items; the ideal room size was 

marked as unknown (instead of big). Catrin should sit at the window 

(T2) instead of near the wall (T1). The ideal lighting was marked 

unknown (T2) instead of bright (1). Concerning Catrin’s motor abilities, 

two things were specified at T2: Catrin could only grab, grasp, and hold 

big objects (instead of small and big objects), and Catrin grasped and 

held objects with her right hand (T2) instead of with both (T1). 

Regarding the senses, Catrin preferred glittering colours at T2, instead of 

visual stimuli in general at T1. In addition, aversions and preferences for 

tactile stimuli were filled in at T1 but marked as unknown at T2. The 

items regarding aversion, and olfactory hyper and hyposensitivity were 

marked as “known but not important” at T1, but marked as unknown at 

T2. 

Carol indicated she now knew that Catrin was easily distracted by 

environmental noise. Carol also noticed that Catrin really seemed to 

react to the flowery scent; therefore, olfactory stimuli seemed to interest 

Catrin. Carol expected no change in reaction to lighting for the next ten 

reading sessions, but did expect Catrin to respond differently to the other 

stimuli. Carol thought Catrin could focus a little longer on the mirror 

and the flowery scent. She believed the uneasy reaction to the knocking 

sound would dissipate, and that Catrin might engage more actively with 

the shimmering fabric and the mirror (e.g., holding or grabbing them 

instead of just looking).  
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Carol decided to make a change in the text of her MSST book. Initially 

Carol used very short sentences, which made it awkward to read. To 

make it more fluent, Carol decided to lengthen some. The number of 

sentences, however, was not adjusted. Carol gave no specific reason for 

the fact that there were no further adaptions in the story. 

Week 10/session 20 (T3) 

Catrin’s reaction to the mirror and the knocking sound did not 

change during the last ten storytelling sessions. Catrin did respond more 

nervously to the lights but paid more attention to the flowery scent and 

shimmering fabric.  

At T3, Carol answered twenty items. These included all items about 

Catrin’s contextual and motor preferences and abilities, along with five 

(41.7%) in the sensory category. When comparing the IPP-A between T2 

and T3, 10 items were filled in differently. These items were mostly (n = 

5) items involving sensory preferences and abilities; one was in the motor 

category, and four involved contextual preferences and abilities.  

From the T2 to T3, there was no clear pattern in the differences 

between the items; nine items remained known, seven items unknown, 

six were adjusted, and five went from unknown to known (see Figure 

3(a)). One item was adjusted in the motor category, and two regarding 

contextual preferences and abilities; the other items remained answered 

(see Figure 3(c)). Concerning sensory preferences and abilities, there was 

a bit more change: four items became unknown, four known, two were 

adjusted, and two remained known (see Figure 3(b)). 
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The ideal pitch was unknown at T2, and was changed to a normal pitch 

at T3. At T2, Carol indicated that Catrin needed 0-5 seconds to focus her 

attention; at T3, Carol stated this was 10-30. Information about the lights 

was at first not available, at T3 it was known it should come from above, 

not from the side. There was also a change in knowledge regarding 

motor abilities: Catrin now also hold small objects (T3), not just big ones 

(T2). Catrin’s visual preferences changed from preferring glittering 

colours to bright ones. Catrin preferred soft noises (previously unknown), 

and a preference for calm music (T2) changed to one for auditory stimuli 

in general (T3). Hypersensitivity and preferences for tactile stimuli were 

unknown at T2; at T3, Carol indicated that Catrin was hypersensitive 

when you touched her face, and preferred smooth stimuli. 

After the twenty reading sessions, Carol indicated that she had 

learned a few things about Catrin; olfactory stimuli now seemed to be a 

definite interest, presenting opportunities for new activities. Carol also 

learned that Catrin needed ample time to react and benefitted from a 

quiet environment. While reading, Carol also discovered that Catrin 

reacted uneasily to loud noises.  

Looking at these three cases, some final remarks can be made. Most 

knowledge about the contextual preferences was gained from T1 to T2, 

while most information about sensory preferences and abilities was 

collected during the subsequent reading sessions (see Table 7 for a 

summary of the three cases).  
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Table 7 

Number of answered items of the IPP-A, and changes in knowledge for all three dyads 
 T1 T2 T3 

 
N (%) 

Answered 
items 

N (%) 
Items 

changed T1 
to T2 

N (%) 
Answered 

items 

N (%) 
Items 

changed T2 
to T3 

N (%) 
Answered 

items 

Contextual 31 (86.1) 15 (41.6) 34 (94.4) 8 (22.2) 35 (97.2) 

- Storyteller 10 (83.3) 2 (16.7) 11 (91.6) 4 (33.3) 11 (91.6) 

- Client 11 (91.6) 5 (41.6) 12 (100.0) 2 (16.7) 12 (100.0) 

- Setting 10 (83.3) 8 (66.7) 11 (91.6) 2 (16.7) 12 (100.0) 

Motor 9 (100.0) 3 (33.3) 9 (100.0) 4 (44.4) 9 (100.0) 

Sensory 18 (50.0) 19 (52.8) 13 (36.1) 27 (75.0) 16 (44.4) 

- Visual 3 (50.0) 3 (50.0) 4 (66.7) 3 (50.0) 3 (50.0) 

- Auditory 4 (66.7) 1 (16.7) 4 (66.7) 3 (50.0) 5 (83.3) 

- Tactile 7 (58.3) 8 (66.7) 1 (8.3) 7 (58.3) 8 (66.7) 

- Olfactory 3 (25.0) 7 (58.3) - 4 (33.3) - 

Total 58 (71.6) 37 (45.7) 56 (69.1) 27 (33.3) 60 (74.1) 

IPP = the Inventory for tuning activities and situations to the abilities and Preferences of 
persons with Profound intellectual and multiple disabilities 
T1 = first measurement before storytelling 
T2, T3 = second and third measurements during storytelling 

 

For motor abilities, all items were scored as positive at T1, but 

remained positive at both T2 and T3. All three teachers were able to 

answer more items about contextual preferences at T3, as compared 

toT1. In contrast to contextual preferences, no additional items 
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concerning sensory abilities and preferences were answered as positive at 

T3.  

6.4 Conclusion 

The aim of this study was to describe the knowledge teachers have 

available about the contextual, motor, and sensory abilities and 

preferences of a child with PIMD, and to specifically focus on changes 

when applying this knowledge during storytelling with MSST. In all 

three cases, changes in the teachers’ knowledge were observed; most 

changes in knowledge were seen between the first two measurements. 

However, teachers seem insufficiently aware of their new knowledge and 

do not apply it in practice. Changes in knowledge were predominantly 

related to contextual preferences. There was no increase in the number of 

positively answered items in the sensory or motor domains. However, in 

these domains teachers answered multiple items differently. 

Furthermore, teachers confirmed that they had learned new things about 

the children but that this new knowledge rarely led to adapting the 

MSST book.  

At T1, the teachers expected to gain new knowledge during 

storytelling. The expected new knowledge mainly involved new insights 

into sensory preferences. Brit wondered if she might be underestimating 

Bob’s capabilities in general, she thought Bob’s full capabilities might 

emerge during storytelling. At T2 and T3, all three mainly reported new 

knowledge about the responses to stimuli used in the book and had thus 

gathered new knowledge about the sensory preferences. Only Carol 

stated that she had also gathered new knowledge about Catrin’s 

contextual preferences and abilities.  
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Finally, the changes made by the teachers in the MSST book were 

described. No changes were made in the starting instructions of the 

MSST books. Brit and Amber both decided after five weeks to stop using 

the white backgrounds. Carol adjusted the text of the MSST book by 

making the sentences a little longer. All three teachers indicated that they 

removed the white background in order to make storytelling easier. 

6.5 Discussion 

Despite these positive results, these must nevertheless be treated with 

caution. When interpreting the results, one should take into account that 

the three teachers volunteered to participate in this study; therefore, they 

might be more motivated to learn more about the children’s preferences 

and abilities. Furthermore, because no recordings were made of all 

storytelling sessions, we could not analyse to what extent the teachers 

did change the way of storytelling. We do know, however, that gained 

knowledge was not processed in the MSST text, starting instructions, or 

in the choice of stimuli. Another concern arises from the continuous 

switching by Amber and Carol between the answer options, known, but 

not important and unknown. This suggests that it is difficult for a teacher to 

distinguish between these two options. This could be overcome by giving 

clear and specific instructions regarding this point. Moreover, when 

choosing the answer, known, but not important, teachers can be asked to 

clarify what is already known and why they believe it is not important. 

When using the IPP-A in future research, we have to take this into 

account. Also, the IPP has its focus on the currently available knowledge 

of teachers; knowledge that they use on a day-to-day basis. This type of 

knowledge will overlap with information in the personal files, but these 
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files will probably consist of additional knowledge on the client, the 

knowledge measured in the IPP-A was not compared to the available 

knowledge in client files. After all if additional information is indeed 

available, it is not known or used by the teachers in their daily routine. 

Finally, due to the study design, the results cannot be generalized. 

However, this design allows for detailed information, and has great 

clinical value. Nevertheless, quantitative research on a larger scale would 

be of added value. 

Reviewing the knowledge gained, there seems to be a trend 

applicable to all three dyads. Knowledge which is relevant to the 

storytelling itself, but also to other settings, mostly involves contextual 

and motor preferences and abilities. Most new information about the 

context was gained during the first ten reading sessions. At T3, there is a 

rather complete picture of the preferred context of activities for all three 

children. Regarding motor abilities and preferences, knowledge was 

gained during the full period of storytelling. New facts concern 

refinements or additions to the initial knowledge. Knowledge about 

motor abilities might provide these children with more opportunity to 

relate to their environment (Van der Putten et al., 2011). For example, it 

is easier to engage with an object when size and presentation are 

suitable. More knowledge might also aid children’s communication; 

when interest is indicated by reaching, teachers need to be aware 

whether or not a child has a dominant hand. With respect to motor and 

contextual abilities/preferences, teachers might use a multi-sensory story 

in order to increase their knowledge in an enjoyable way. Sensory 

abilities and preferences seem to be a different story. Although some new 

knowledge was gained by all three teachers, many items regarding the 
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senses remained unanswered. Answers at times also changed from 

known, but not important to unknown. Although such a change may not 

have direct implications for practice, the importance of, for example, 

knowledge about the functioning of tactile and olfactory senses is often 

ignored (Vlaskamp et al., 2007) or underestimated (Hewett, 2007; 

Vlaskamp et al., 2007). Therefore, it is questionable whether the answer, 

this is not important, is always justified.  

It is surprising that the gained knowledge reported by teachers does 

not completely correspond to the results of the IPP-A. The teachers 

emphasize new facts about the sensory abilities and preferences, which is 

what they expected to learn. However, these changes are not reflected in 

the IPP-A. It is possible that realization of lack of knowledge about 

sensory preferences and abilities at T1 resulted in a focus on these senses 

during subsequent measurements. One thing that was remarkable was 

that all teachers used one or more stimuli to explore the children’s 

responses. We did not explicitly encourage them to choose these “new” 

stimuli. Once again, this could be due to gaps in knowledge becoming 

apparent at the first measurement, which made them realize that they 

needed to know more about sensory preferences and abilities. In all three 

dyads, knowledge by the teachers about the children’s’ preferences and 

abilities regarding touch, but also regarding the olfactory sense, seems to 

be lacking. This gap in knowledge is a cause for concern; two of the three 

children have visual as well as auditory impairments. For them, at least, 

touch and smell are vital senses in, for example, the representation of the 

meaning of an object. Additionally, tactile problems such as hyper- or 

hyposensitivity can be related to the prevalence of behavioural problems 
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such as stereotypical movements or self- injurious behaviour (Poppes, 

Van der Putten, & Vlaskamp, 2010). 

This study shows that teachers tend to leave the MSST book 

unchanged or make adjustments that are not in accordance with their 

newly gained knowledge. This is a concern because gathering and even 

more important applying this new knowledge is of great value for the 

child with PIMD. Participating in personally adjusted activities provides 

better opportunities to be actively involved in those activities and to learn 

about their environment (Munde et al., 2009). Besides, new knowledge 

can also be valuable in the daily living situation of the child. For example 

information about the ideal size and colour of a drinking cup, and the 

amount of support a child needs while drinking can be implemented in 

practice immediately. Because this study shows gathered knowledge is 

not applied into practise, we recommend the use of an instrument like 

the IPP-A in the classroom routine as an aid to make knowledge about 

children’s preferences and possibilities more visible and therefore easier 

to apply. Earlier research showed that persons with PIMD could benefit 

from reading an MSST book (Ten Brug et al., 2012; Young et al., 2011). 

This study, with its focus on the teacher, suggests that dyads will profit 

from reading an MSST book. Despite possible differences in the 

competence of the teachers, in all three cases similar patterns are found. 

The three teachers in this study increased their knowledge, or realized 

what they did not know, which is also of great value. 
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7.1 Introduction 

Persons with profound intellectual and multiple disabilities (PIMD) have 

profound intellectual disabilities in combination with severe or profound 

motor and/or sensory disabilities (Nakken & Vlaskamp, 2007). Due to 

these disabilities, storytelling is often considered an unsuitable activity 

for this target group (Lyons & Mundy-Taylor, 2012). MSST was the 

brainchild of Park and Fuller (Fuller, 1990; Park, 1998), who considered 

it their mission to include persons with PIMD in our storytelling culture, 

and it was further developed by the Scottish volunteer organization 

PAMIS (Lambe & Hogg, 2011). Multi-sensory stories are individualized 

stories in which sensory stimuli support the verbal text. The sentences 

should be as short as possible and the stimuli provided should target 

different senses. The stimuli are selected according to the content of the 

sentence and the assumed preferences and abilities of the individual with 

PIMD. The use of individually adapted stimuli in MSST books is a 

crucial aspect of adjusting the book to the listeners’ needs: whereas 

regular books activate the auditory and possibly the visual sense, MSST 

books use stimuli that can activate all the senses. This makes stories 

accessible to people who cannot be captivated by the voice of the 

storyteller and pictures alone. The aim of an MSST book is not 

necessarily for the person with PIMD to fully comprehend the story but 

rather to apprehend its atmosphere (Grove, 1998).  

MSST was implemented in England, Scotland and the Netherlands 

without scientific evidence to back it up. However, the body of research 

into the use of MSST has grown in the last few years (Grove & Park, 

1996; Penne et al., 2012; Preece & Zhao, 2014; Ten Brug et al., accepted; 
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Ten Brug, Van der Putten, & Vlaskamp, 2013; Ten Brug et al., 2012; 

Young et al., 2011). This research has shown promising results, and the 

listeners have been found to be engaged (Young et al., 2011), attentive 

(Ten Brug et al., accepted) and alert (Ten Brug, Munde, Van der Putten, 

& Vlaskamp, submitted) during MSST sessions. Research has also 

shown that the found effects on described variables, do relate to the 

different components of the storytelling; such as the repetition of the 

story (Ten Brug et al., accepted; Ten Brug et al., submitted; Young et al., 

2011) and the way stimuli are presented by the storyteller (in an active 

either passive way) (Ten Brug et al., accepted; Ten Brug et al., 

submitted). 

If persons with PIMD are to apprehend the story, they need to pay 

attention. However, it is not only the amount of attention that is 

important: since an MSST story is read repeatedly, the change in 

attention over the course of the repeated storytelling sessions, and 

differences here between the regular books and MSST books, is also 

relevant. A person might be attentive the first time the story is read, but 

become less and less attentive as the story is read more often.  

A higher amount of attention is assumed when the storyteller, story 

or stimuli have an high salience; stimuli with ah high salience stand out 

from their environment (Mitchell & Le Pelley, 2010). The degree to 

which the story captures the listeners’ attention might play a part in the 

level of attention over the course of the repeated storytelling sessions; an 

attentive listener might learn to recognize parts of the story and so 

ascribe meaning to the story. This might lead to a further increase in 

attention. However, once the stimulus has been fully explored and the 
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story becomes too predictable, the listeners’ attention to the stimuli 

might decrease (Mackintosh, 1975; Pearce & Hall, 1980; Pearce & 

Mackintosh, 2010). As the amount of attention paid to the book might 

affect the listeners’ level of attention over the course of the storytelling 

sessions, there could be differences between the MSST and the regular 

books in relation to the listeners’ attention over the course of the sessions. 

A listeners’ level of attention to the story and/or storyteller might 

also relate to the individual character of MSST, which provides ample 

opportunity for one-on-one interaction between the storyteller and the 

listener. This might even be the decisive factor in the amount of listener 

attention both in the individual sessions and over the course of these 

sessions. If this is true, existing regular books could be used for listeners 

with PIMD instead of custom MSST books that are adjusted to the 

abilities and preferences of an individual, which is a time-consuming 

process. In order to understand the benefits of MSST books when 

compared with regular ones that are not adjusted to the listeners’ 

preferences and abilities and do not contain multi-sensory stimuli, we 

compared listener attentiveness during these two storytelling conditions. 

We assumed that the individualized and multi-sensory character of 

MSST would cause a higher level of listener attentiveness towards the 

MSST books than to regular books. Furthermore, we hypothesized that 

the attention over the course of the storytelling sessions would differ 

between these two storytelling conditions. 
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7.2 Material and methods 

7.2.1 Participants 

Seventy-six storytellers volunteered to participate in this research. 

They came from Belgium (Flanders, n = 18) and the Netherlands (n = 58) 

and worked in 30 different settings and locations: activity centres, 

schools and residential facilities. The age of the storytellers varied 

between 20 and 65 (mean: 36.9, SD: 10.71). Most worked as direct 

support professionals (61.8%) or speech therapists (14.5%), but others 

were teachers (3.9%), assistant support staff (2.6%) or interns (5.3%). 

Information about the position of nine participants was missing. Most of 

the storytellers had a vocational (39.5%) or higher vocational (39.5%) 

qualification. Two (2.6%) had an academic degree and one had only 

completed secondary education (1.3%). The remaining storytellers did 

not provide details on their education. 

All storytellers selected a person with PIMD whom they knew well 

and to whom they would read a book. Nakken and Vlaskamp’s (2007) 

description was used as the criteria for inclusion, meaning that all 

participants were diagnosed with a developmental age below 2 years, 

and had severe or profound motor disabilities. Forty-five (59.2%) were 

above 18 years of age. The average length of time the storyteller had 

known the person with PIMD was 4.2 years (SD: 5.01). 

The storytellers were divided into two groups based on order of 

registration: the first storytellers to sign up for the research were assigned 

to the MSST group. Once this group had reached 50, it was considered 

full; for a variety of reasons, such as lack of time and lack of informed 
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consent from parents, five of these storytellers ended up not participating. 

The remaining storytellers were assigned to the regular storytelling group. 

The two groups were compared on the storyteller’s experience (with 

both the listener and persons with PIMD in general), position and level 

of education as well as on the age group of the person with PIMD. There 

was no significant difference in the distribution of the listeners’ age group 

between the storytelling conditions (Chi (1) = 2.07, p = .15). In an 

independent sample t-test, no significant difference was found between 

experience working with the listener (t(63) = .967, p > .05) nor with 

persons with PIMD in general (t(65) = .695, p > .05). A Fisher’s exact 

test was used to compare the two groups of storytellers on their position 

and educational level; no statistically significant difference was found in 

educational level (p = .47), but there was a significant difference between 

the groups in the storytellers’ position (p = .043). The group that read the 

regular books contained more direct support persons than the group that 

read the MSST books (83.3% compared to 59.5%), whereas the MSST 

group comprised more speech therapist, teachers and assistants. 
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Table 1 

Comparison of the MSST and the regular storytelling condition in terms of listener and 
storyteller characteristics 

 

 

Storyteller 
Listener 
(N = 76) 

 N 

A
ge

 (N
 =

 7
6)

 

Ex
pe

rie
nc

e 
w

ith
 p

er
so

ns
 w

ith
 P

IM
D

 (y
ea

rs
) (

N
 =

 6
7)

 

Ex
pe

rie
nc

e 
w

ith
 th

e 
lis

te
ne

r (
ye

ar
s)

 (N
 =

 6
5)

 
Education (%) 

(N = 63) 
Vocation (%) 

(N = 67) 

Fe
m

al
e 

(n
; %

) 

Ch
ild

 (n
; %

) 

  

V
oc

at
io

na
l 

H
ig

he
r v

oc
at

io
na

l 

U
ni

ve
rs

ity
 

O
th

er
 

D
ire

ct
 s

up
po

rt
 p

er
so

n 

Sp
ee

ch
 th

er
ap

is
t 

Te
ac

he
r 

In
te

rn
 

A
ss

is
ta

nt
 

MSST 4
5 

35.8 9.2 3.6 
45.
8 

50.
0 

- 4.2 
56.
4 

25.
6 

7.7 7.7 2.6 
23; 

51.1 

30; 
66.

7 

Regul
ar 
books 

31 
38.
9 

12.
8 

5.0 48.7 
46.
2 

5.1 - 
89.

3 
3.6 - 3.6 3.6 

7; 
26.
9 

15; 
48.
4 

Total 7
6 

36.
9 

10.7 4.2 39.5 39.5 2.6 1.3 
61.
8 

14.5 3.9 5.3 2.6 
30; 
42.

3 

45; 
59.
2 

Grey areas differ significantly between the MSST and the regular storytelling condition (p > .05) 

7.2.2 Intervention 

MSST involves a short story that is read aloud and supported by 

multiple sensory stimuli (Fuller, 1990; Lambe & Hogg, 2011; Ten Brug 

et al., 2012). The subject and text of the story together with the stimuli 

should be fully attuned to the preferences and abilities of the person with 

PIMD. According to the general guidelines for MSST, the stories should 
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consist of six to sixteen short sentences, which are supported by six to 

eight stimuli. Every one or two sentences are linked to one stimulus.  

Each book contains instructions for the storyteller explaining the 

ideal setting (e.g. environmental noise, size of the room) and the best 

way to tell the story (e.g. tone of voice, distance to the listener), also 

providing information about the listener (e.g. ideal posture and the time 

they need to focus). Velcro or elastic bands are used to attach the stimuli 

to large neutral boards, which make the stimuli more visible. After this 

initial presentation, the stimuli are removed from these boards, and the 

listener is given the opportunity to manipulate them. MSST books 

should be read multiple times in exactly the same way (Ten Brug et al., 

accepted). 

To determine which stimuli can be used in which way, the 

storytellers used a checklist , containing questions on functional abilities 

(visual, auditory, tactual, olfactory and motor abilities), and the person’s 

preferred sensory channel, and the preferred where, when and how of 

stimuli presented.  

The storytellers who read the ‘regular’ book needed to select a book 

that was new to the person with PIMD. It also needed to suit the 

preferences and abilities of this person: an example would be a new book 

from a series of familiar books such as the Miffy series. The storytellers 

who read the regular books did not fill in a structured questionnaire and 

did not receive personalized instructions before telling the story. All 

storytellers were asked to choose the setting and time for the storytelling 

that they believed best for the person with PIMD.  
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7.2.3 Procedure 

As already indicated, the storytellers were divided into two groups 

based on order of registration. The first group read an MSST book and 

the second group a regular book. 

The first group of storytellers (n = 45) were familiarized with MSST 

in a six-hour workshop. The workshop included theoretical information 

about MSST and a presentation on how to develop an MSST book, 

explaining the rationale behind the guidelines (as mentioned in the 

introduction) (Ten Brug et al., 2012). The storytellers then spent the rest 

of the workshop writing their MSST books, in which they fully adapted 

the books to the abilities of each individual. As people with PIMD have 

high frequencies of sensory impairments, they also paid special attention 

to these. Furthermore, as contextual preferences such as a quiet, secluded 

environment may influence listener attentiveness, they also took these 

into account. They used a structured questionnaire to establish sensory 

and contextual abilities and preferences, and to ensure the books were 

adjusted to preferences and abilities of the person with PIMD. The 

researcher helped the storytellers perfect the text and stimuli. The 

storytellers finished their books after the workshop, but were given the 

book covers, neutral backgrounds, Velcro and elastic during the 

workshop. In our study, all backgrounds were white; although, had a 

storyteller selected white stimuli, an exception would have been possible. 

Although the storytellers were informed of the guidelines and their 

importance, they were not corrected if they deviated from these in their 

stories. 
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The second group of storytellers was asked to select a regular book 

for the person with PIMD. This needed to be a book that could be 

bought in a shop or borrowed from the library rather than a self-penned 

one. The storytellers were asked to select books they thought the listeners 

would enjoy, but not books the listeners were familiar with and would 

recognize, as this would influence their attentiveness. The MSST books 

were also new to the listeners in the MSST group. The storytellers were 

told that the story should preferably take between 2 and 15 minutes, 

which was comparable to the duration of an MSST book, but that it 

could be shorter or longer. The storytellers were free to select any kind of 

story: a chapter of a book, a whole book, one or multiple short stories or 

a picture book. They could also adjust the reading conditions (e.g. time 

and place) to the preferences and abilities of the listener. 

7.2.4 Data and Instruments 

Information on the demographic characteristics of the storytellers 

(e.g. age, gender and work experience) were collected using a short 

questionnaire, as was information on the characteristics of the people 

with PIMD, according to the internationally accepted description 

(Nakken & Vlaskamp, 2007). This was to ensure that all fell within the 

definition of the target group. As an aid to observing the listeners’ 

behaviour, the storytellers were asked to give the researcher specific 

details on the behaviour the listener exhibited when engaged with an 

object and/or a person. The storytellers reported on the behaviours the 

listeners would normally show when engaged into the story (e.g. ‘leans 

forwards’, ‘makes eye contact’, ‘reach to the stimulus’). These details on 
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individual behaviour of the person with PIMD was provided by the 

storyteller to the researcher. After these preparations, the storytellers 

from both groups were told to read the MSST or the regular book ten 

times during a 5 week period to the person with PIMD. The first, fifth 

and tenth reading sessions were recorded on video. In total, 216 

recordings were made, with 12 recordings missing due to illness of the 

person with PIMD, holidays and one dropout from the research project. 

The duration in seconds of the stories was measured.  

The degree of attention paid to the book and/or the stimuli or to the 

storyteller was measured with an interval observation method 

(momentary time sampling). This involved stopping the recording every 

two seconds and observing the listeners’ behaviour at that particular 

moment. The details provided by the storytellers on the listeners’ 

behaviour were used in these observations. The listeners’ attention was 

scored every two seconds and assigned to one of the following three 

categories: (a) attention paid to the storyteller, for example looking, 

bending towards or pointing at the storyteller; (b) attention paid to the 

book and/or stimuli, for example looking, reaching or pointing at the 

book’s box before a stimulus is presented, or looking at or manipulating 

a stimulus; (c) other, for example attention is on something else in the 

room (e.g. the camera or another person) or the listener is paying no 

attention at all and is exhibiting withdrawn behaviour or dozing off. An 

earlier study calculated the inter-observer reliability for attentiveness 

during storytelling sessions and found it to be satisfactory (Ten Brug et 

al., accepted). 
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7.2.5 Analysis 

The average duration in seconds was calculated for each storytelling 

dyad by adding up the duration of the storytelling sessions and dividing 

this by the number of storytelling sessions. An independent sample t-test 

was used to compare the average duration of the MSST stories to the 

average duration of the regular stories. 

The total attention paid to the storytelling as a whole was calculated 

by adding up the amount of attention paid to the storyteller and to the 

book and/or stimuli. As the reading sessions differed in duration and 

consequently in number of observations, the number of observations in 

each category of attention for each recording was therefore divided by 

the total number of observations in order to determine the proportion of 

attention paid to a category during a particular reading session. 

Descriptive statistics were used to report attentiveness to the book 

and/or stimuli, to the storyteller and to the storytelling as a whole.  

Repeated measures were performed to analyse whether the amount 

of attention paid to the storyteller and book/stimuli was related to the 

storytelling condition (MSST or regular storytelling), repetition or 

interaction between these factors. As it is not possible to deal with 

missing data in a repeated measures analysis, we chose to perform a 

missing data analysis. Little’s MCAR test was not significant (chi2(12) = 

10.33, p = .57), meaning that the missing data was probably completely 

random. A missing data analysis in the form of multiple interpolation 

replaced the missing recordings. Five imputations were generated for the 

six variables describing listener attention (for each measurement 
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attention to the book/stimuli and attention to the storyteller). The 

minimum and maximum values found in the dataset were maintained, 

and the condition (MSST or general reading) was included as a 

predictive variable.  

The storytelling condition was included as a between-subject factor 

in the repeated measure analysis. The three measurements (the first, fifth 

and tenth storytelling sessions) were included as the factor. The 

percentage of attention paid to the book and/or the stimuli was used as 

the dependent variable in the first repeated-measure analysis, and 

attention paid to the storyteller in the second analysis. The overall 

difference between the two storytelling conditions (MSST and regular 

storytelling) with respect to attention paid to the book and/or the stimuli 

and storyteller was then analysed, and the effect of time was calculated 

to explore whether repetition related to overall attention in the two 

storytelling conditions. This was followed by an analysis of whether the 

storytelling condition influenced the effect of repetition.  

The percentage of attention paid to storytelling as a whole (attention 

to the book and/or stimuli and to the storyteller) was used as a 

dependent variable, taking into account linear and quadratic effects. In 

addition to looking at a solely linear relationship, we also explored a 

quadratic relationship. This would make it possible to find not just an 

increase in attention but also an initial increase followed by a decrease or 

vice versa.  
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7.3 Results 

The average duration of a storytelling session was 304.42 seconds 

(SD = 193.32). The average MSST story was longer (mean = 321.05, SD 

= 228.66) than an average regular story (mean = 280.28, SD = 125.40), 

but this difference was not statistically significant (t(74) = 1.755, p 

= .189). Two dyads in the MSST condition read relatively long stories: 

these had an average duration of 1163 and 1226 seconds, while the third 

longest duration was 599 seconds. If these two dyads were excluded, the 

average duration of the MSST stories was 280.43 seconds (SD = 129.27). 

These two dyads were thus omitted from the analysis.  

Table 1 shows the attentiveness towards the storyteller and the book 

and/or stimulus in the two groups: MSST books and regular books. The 

average amount of attention directed at the MSST as a whole was 

64.42%, 72.92% and 71.60% for the first, fifth and tenth reading sessions 

respectively. For regular storytelling, the percentages of attention 

directed at the activity were 42.94%, 41.79% and 43.78% (see Table 2). 

The three measurements of attention paid to the storytelling were 

included as a factor in the repeated-measures model, and whether an 

MSST or regular book was used was added as a between-subject factor. 

Figure 1 is a graph showing the amount of attention paid to the MSST 

and regular storytelling. 

The amount of attention paid to the book/stimuli was measured and 

a repeated-measure analysis performed. A significant main effect was 

found for the attention paid to the book/stimuli on the MSST and the 
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regular stories. This showed that the listeners paid more attention to the 

book/stimuli when being read MSST books than when being read 

Table 2 

Attentiveness to the storyteller, the book/stimuli and the storytelling as a whole for the 
storytellers using MSST and the storytellers reading regular books 
 

  

Attentiveness 

   

MSST 
(n = 43) 

regular storytelling 
(n = 31) 

   

Mean 
(%) 

SD 
(%) 

Range 
(%) 

Mean 
(%) 

SD 
(%) 

Range 
(%) 

sessions 

First  

Storyteller 19.26 13.54 0–50 19.19 12.95 1–54 

Book/stimuli 45.19 19.42 9–80 23.77 21.87 0–97 

Whole 
activity 

64.42 16.51 25–96 42.94 24.54 3–97 

Fifth  

Storyteller 20.41 10.42 1–43 19.75 14.59 1–51 

Book/stimuli 52.52 18.53 17–83 22.03 21.40 0–86 

Whole 
activity 

72.92 14.51 41–100 41.79 26.35 3–88 

Tenth  

Storyteller 22.12 12.22 2–53 19.81 14.69 0–65 

Book/stimuli 49.46 17.22 15–82 23.95 23.62 0–93 

Whole 
activity 

71.60 16.88 31–96 43.78 26.73 4–97 
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Figure 1. Attentiveness to the book and/or stimuli and the storyteller during the three 
reading sessions of regular and multi-sensory storytelling 

regular books (F1;72 = 33.628, p < .001). There was no evidence for either 

group that the attention paid to the book/stimuli changed as the book 

was read more often (F2;144 = 2.151, p = 0.12). There was, however, a 

significant interaction effect: as the books were read more often, the 

attention paid differed between regular books and MSST books (F2;144 = 

5.093, p < .01). The changes in attention between the first two recordings 

and between the last two recordings differed for the two reading 

conditions (F1;72 = 10.617, p < .01). The attention aimed at a regular 

book over the three storytelling sessions seemed to be constant, with a 

small relapse during the fifth reading session. The attention aimed at the 

stimuli of MSST books first raised and then decreased slightly (see figure 

First session Fifth session Tenth session
MSST: Book/stimuli 45,19 52,52 49,46
Regular: Book/stimuli 23,77 22,03 23,95
MSST: storyteller 19,42 20,41 22,12
Regular: storyteller 19,19 19,75 19,81
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1). There was no evidence of the attention being linear over the course of 

the sessions (F1;72 = 1.671, p = .20).  

The second repeated-measure analysis was performed with attention 

paid to the storyteller as the dependent variable. No difference was found 

in attention paid to the storyteller between regular books and MSST 

books (F1;72 = 0.159, p = 0.691), nor was there proof of an effect of time, 

meaning that the attention paid to the storyteller did not change 

significantly over the reading sessions (F2;144 = 0.681, p = 0.508). Finally, 

no interaction effect was found, meaning that the attention paid to the 

storyteller over the course of the sessions did not differ between the two 

reading conditions (F2;144 = 0.303, p = 0.739).  

7.4 Conclusions 

The aim of this study was to compare the amount of attention 

persons with PIMD paid to the book, the stimuli and the storyteller 

when being read MSST or regular books. The attention of the listener 

was divided into attention paid to the storyteller and attention paid to the 

book and/or stimuli. Those who were read MSST stories did pay 

significantly more attention to the book and/or stimuli (between 45.19% 

and 52.52%) than those who were read regular stories (between 23.62% 

and 21.40%). There was only a small difference in the attention paid to 

the storyteller, but this was not significant. When the story was repeated, 

a difference was found between the regular and MSST conditions in the 

attention paid to the book and/or stimuli over the course of the sessions: 

the change in attention between the first and fifth, and fifth and tenth 

reading sessions differed between the MSST condition and the regular 
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books; the attention during regular books remained constant over the 

reading sessions, while the attention aimed at the MSST books and/or 

stimuli peaked during the fifth session. 

7.5 Discussion 

This study has some limitations. We chose a control group design. A 

downside of this design might be that there are differences between the 

persons in the MSST condition and the persons in the regular condition 

because of the diversity in the target group people with PIMD (Nakken 

& Vlaskamp, 2007). In order to obviate this problem, we could have 

chosen another design and instructed one group of dyads to read a 

regular book first and then an MSST book. However, we deliberately 

chose not to use this design because the listeners and storytellers would 

then become accustomed to reading together, and the first sessions could 

thus affect the listeners’ attentiveness in later sessions.  

Another concern is the reliability of the behavioural observations. 

Persons with PIMD have minimal communication skills and their 

behaviour is often idiosyncratic, which makes it difficult to interpret 

(Grove et al., 1999; Hostyn & Maes, 2009; Petry & Maes, 2006). In 

addition, the use of video observations, which meant that only visible 

behaviour could be taken into account, affected the interpretation of 

behaviour. For example, if the listener was alert, but staring at the door 

and apparently not attentive, this behaviour was coded as ‘not being 

attentive’. It is possible, however, that the listener was focusing on the 

storyteller’s voice and the attentiveness was thus underestimated. 

However, an earlier study found the observations of attention to be 
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moderately reliable (Ten Brug et al., accepted), and the underestimation 

of attentive behaviour applies to both the MSST and the regular reading 

condition and therefore does not affect the comparison of the conditions.  

If the listener was attentive to the book, it was not taken into account 

whether this was negative (for example trying to close the book) or 

positive (looking carefully at a stimulus or a picture) attention. In 

another study, discontented behaviour was only observed a few times 

during MSST sessions (Ten Brug et al., submitted), but it is unknown 

how often discontented behaviour occurs in regular reading sessions. It 

would be interesting to include data on listener alertness and wellbeing in 

future research. Penne et al. (2012) suggested that the relationship 

between the storyteller’s interactive style and the wellbeing and 

involvement of the listener should be explored. This could be 

supplemented by other data, for example on the role of repetition in the 

level of wellbeing and involvement. We could also examine the 

difference in level of wellbeing and involvement between MSST and 

regular books.  

A final concern relates to the difference in preparation of the MSST 

and the regular group. In the regular storytelling condition, the 

storytellers did not use a structured questionnaire the to formulate 

instructions on the ideal storytelling circumstances. The reason for this 

was to prevent the regular condition from becoming too complex and 

time-consuming. This difference may have caused less favourable 

reading circumstances for the regular books than for the MSST books, 

which could have led to less attention being paid to the regular books. 
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However, the storytellers in the regular condition did determine the 

reading conditions, albeit without the use of a structured questionnaire 

the. In an earlier study, we found that knowledge of the ideal reading 

circumstances tended to change over the reading sessions (Ten Brug et 

al., 2013). The instructions compiled before the MSST books were read 

may also have required improvement, and the MSST condition may 

therefore not have differed greatly from the regular condition. 

Despite these methodological issues, the results of this study 

supplement our current knowledge of the effectiveness of MSST as an 

intervention for persons with PIMD. The difference in listener attention 

paid to the book and/or stimuli between the two reading conditions 

could be expected because the stimuli in MSST stories are selected to fit 

the preferences and abilities of the person with PIMD. It is reasonable to 

expect that stimuli selected with care for a person with PIMD are highly 

salient for that particular person (Vlaskamp et al., 2007) and will capture 

more attention than a regular book. It is assumed that learning will be 

quicker with more salient stimuli (Kamin & Schaub, 1963; Mackintosh, 

1975) and that MSST will therefore give the listener more opportunity to 

learn about the book and hence apprehend the story.  

As relevant stimuli tend to receive more attention in repetition 

(Mackintosh, 1975), the listeners’ attention might increase as he or she 

becomes familiar with the book. This is true for both MSST and regular 

books. However, MSST books receive more overall attention and are 

therefore assumed to have a higher ‘associability’ compared to regular 

stories, meaning that they can easily be learned about (Mitchell, Le 
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Pelley, 2010). The listeners are expected to become more easily familiar 

with the storyand the stimuli will more quickly become relevant to them. 

The observed increase in attention between the first and fifth reading 

sessions of the MSST books, which was not observed with the regular 

stories, can be explained by this effect of repetition.  

Later on, the listener may become habituated to the book and the 

book become predictable, which could cause a decrease in attention 

(Pearce & Mackintosh, 2010). This corresponds with the decrease found 

between the fifth and tenth sessions of the MSST condition, whereas a 

slight increase in attention was found between these two measurements 

in the regular reading conditions. As there was no significant difference 

in attention paid to the storyteller, we might assume that the higher 

degree of attention paid to the stimuli of the MSST book did not divert 

the listeners’ attention from the storyteller.  

Storytelling is an important part of human culture, from which 

persons with PIMD tend to be excluded. Compared with regular books, 

MSST books increase the listeners’ attentiveness to the book and/or 

stimuli. Further research must focus on which aspect or aspects of MSST 

are the decisive factor in the effectiveness of MSST: the use of sensory 

stimuli, the custom made character, the adapted reading condition, or a 

combination of aspects. For now, we can conclude that if a story is 

adapted to the preferences and abilities of a person with PIMD and 

includes sensory stimuli handpicked for this listener, they will have more 

opportunity to apprehend the story and thus be included in our 

storytelling culture
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Chapter 8 General discussion 
Despite the fact that MSST is increasingly introduced in practice, 

research into the effect of this intervention was scarce until now. The 

general aim of this study was to analyse the effectiveness of the use of 

MSST in practice in persons with PIMD. 

8.1 Major findings 

To present the major findings of this research, the classification used 

in the introduction will be followed in the next paragraphs. 

8.1.1 Making an MSST book 

Making an MSST book starts with defining the subject of the story. 

Results of the study described in chapter 2 showed that despite the fact 

that the stories can deal with a wide range of topics, the majority of the 

storytellers choose to write a book about events in the listeners’ daily life. 

Most of these books are about excursions or other special events that do 

not happen on a daily basis. Results also show that the storyteller uses 

mainly auditory and tactile stimuli instead of the whole range of possible 

stimuli available. In addition, a combination of senses is often addressed 

by one stimulus (chapter 2). The way in which stimuli are selected by the 

storyteller seem to vary. Some storytellers start by selecting the stimuli 

and write the story around those stimuli. Others work the other way 

around: by making an MSST book, they first write a ‘well rounded story’ 

and then select suitable stimuli. Also, the rationale behind the stimuli 

selection appeared to be diverse; stimuli were chosen because the 
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storyteller expects the listener likes them, but also because the storyteller 

is uncertain about the listeners’ preferences and likes to extend his 

knowledge on preferences of stimuli of which the reaction of the listener 

is unknown. Finally, storytellers expect that reading an MSST book 

repeatedly, gives them more information about the listeners’ sensory 

preferences and abilities. (chapter 6).  

When MSST books are made, the majority of the storytellers (84%) 

use the predefined guidelines (Lambe & Hogg, 2011). The storytellers 

who are not following these guidelines tend to use too much sentences or 

stimuli (chapter 2) which might lead to an increase in the time needed to 

tell the story. However, relatively long stories did not gain lesser 

attention than stories with a shorter duration (chapter 3). 

8.1.2 Reading an MSST book 

Although the guidelines are almost always used when making MSST 

books, the study reported in chapter 2 showed that the guidelines for 

reading MSST books were used less frequently. In only 1.3% of the 

observed reading sessions, all guidelines for reading were followed. The 

least used guideline was the use of the neutral backgrounds; in 81.3% of 

all reading sessions these backgrounds were not used (chapter 2). The 

storytellers participating in the case study (chapter 6) argued that they 

found the neutral backgrounds to be distracting, and difficult to handle. 

The purpose of the neutral backgrounds however was to make it easier 

for the listener to focus on the stimuli, since the contrast between the 

background and the stimulus makes a stimulus more visible, which 

would lead to an increase in the listeners’ attention towards the stimuli. 
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However, no relation was found between the use of neutral backgrounds 

and the listeners’ attention (chapter 3).  

Other guidelines that were frequently ignored were: (1) improvising 

with the text (not used in 73.3% of the recorded reading sessions); (2) a 

duration between four and six minutes (not used in 74.5%) and; (3) the 

active presentation of stimuli (70.7%) (chapter 2). Results showed that 

both, the duration of the story as well as the number of stimuli presented 

actively are related to the listeners’ attention: in stories with a relatively 

short duration the attention of the person with PIMD towards the MSST 

activity was less compared to stories that took a relatively long time to 

read. Attention during average length stories was not different to short or 

long stories (chapter 3). The duration of the story depended on both the 

number of sentences used in the story, but the average time the 

presentation of a stimulus took also differed. In addition, the average 

presentation of a passive stimulus took approximately 10 seconds less 

compared to the presentation of an active stimulus by the storytellers 

(chapter 4).  

In general, when stimuli were offered in an active way instead of in a 

passive one, the listener paid more attention to the book and/or the 

stimuli, and less attention to the storyteller. However, there was also a 

positive correlation between the number of stimuli presented actively and 

the total attention directed to the whole reading activity (book and 

storyteller together) (chapter 3). When stimuli were presented in an active 

way, more active alertness was observed during the presentation of these 

stimuli, compared to attention observed when stimuli were presented 
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passively or no stimuli were presented at all. The active alertness slightly 

increased when stimuli were presented in an active way, and dropped 

when the stimuli were removed. Passive alertness then increased. For 

stimuli presented in a passive way, another pattern was observed; after 

the presentation of a passive stimulus, passive alertness decreases, and 

continues to decrease after the stimulus is removed. After the stimulus is 

removed, a slight increase of active alertness and withdrawn behaviour 

was observed (chapter 4). 

Passive alertness was mostly observed during the presentation of 

passive stimuli. During an MSST activity in general, passive alertness 

was the most observed alertness state. (chapter 4). Repetition of reading 

the book resulted in a significant increase in attention from the first to the 

fifth reading session, followed by a slight decrease from the fifth to the 

tenth session (chapter 3). Too, the course of attention over the repeated 

reading sessions differed between MSST books and regular stories. For 

regular stories, the fifth session gained the lowest amount of attention 

(chapter 7).  

Whether or not the storyteller used the original text did not seem to 

influence the course of attention over the measurements; the same course 

(an increase followed by a slight decrease in attention) was found for 

both the storytellers that improvised in text as for the storytellers that 

kept to the original text. Despite the equal course, storytellers that 

deviated from the original text gained more of the listeners’ attention 

during all reading sessions(chapter 3). 
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Our research showed the added value of MSST compared to reading a 

regular book. Although attention towards the storyteller was comparable 

between regular and MSST books, the attentiveness aimed at the book 

and/or the stimuli was more than twice as much when MSST books 

were read. It is legitimate to state that persons with PIMD are more 

attentive during an MSST session and are specifically more attentive 

towards the book and stimuli used. Being alert during storytelling and 

attentive towards the book, gives the listener the opportunity to learn 

about their story (Guess et al., 1999), repeating the story helps the 

listener to become familiar with their story (Rock, 1957; Young et al., 

2011). And when the listener becomes more familiar with the story, in 

turn more attentiveness is expected (Mackintosh, 1975) which was also 

shown in our study. 

8.1.3 Evaluating an MSST book 

After storytelling, storytellers were asked if they gained new insight 

into the contextual, sensory and motor preferences and abilities of the 

person they were reading the story to. Results showed indeed an increase 

in this knowledge by the storytellers. However, storytellers made 

minimal adjustments in their MSST books in response to their newly 

gained knowledge. Too, the increase in knowledge showed different 

patterns for different types of knowledge. For example, new information 

regarding the contextual preferences was mainly gained during the first 

five weeks of storytelling, but knowledge about the motor abilities was 

continuously extended during the whole 10 week reading period (chapter 

6).  
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8.2 General conclusion 

MSST seem to be both a pleasant as an effective activity for persons 

with PIMD. For storytellers, MSST gives the opportunity to learn about 

the listener in a pleasant and casual way. The storyteller barely needs 

time to prepare the activity (apart, from the process of making the book), 

and the story can be read in around five minutes. As there is ample 

‘empty and/or waiting time’ in daily support (Van der Putten & 

Vlaskamp, 2011), MSST can serve as an ideal activity to reduce some of 

this time. Due to the personalized instructions, the story can be told 

without extensive preparation. Too, it can be used in order to increase 

our understanding of the person with PIMD since reading a story will 

help the storyteller becoming more familiar with the listener. Apart from 

this aspect, MSST might also serve as an activity that combines 

assessment of abilities and preferences with a pleasant interaction. For 

listeners, MSST gives the opportunity to learn about the book, and 

interact with the storyteller, while having a good time. 

When analysing the effective elements of MSST, we can divide these 

into effects for the listener and effects for the storyteller. For the listener, 

the executed studies showed that different elements play a major role: the 

use of stimuli adjusted to the listeners’ preferences and abilities, and the 

active presentation of sensory stimuli. For MSST books, the repetition of 

the book also relates to an increase in attention. This effect was not 

found for regular books. For storytellers, we see MSST books could help 

them gain knowledge on the listeners’ contextual, motor and sensory 

preferences and abilities. This new knowledge can be applied in many 

other day-to-day support situations 
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8.3 Methodological reflection  

This study took place in daily practice; persons with PIMD were told 

MSST stories in their usual daily environment. We chose this approach 

in order to get a representative view of what storytelling would look like 

in day-to-day practice. This approach, however, has some negative side 

effects, as the reading circumstances were not always optimal: e.g. books 

were read in a noisy classroom because the storyteller could not leave the 

classroom to find a quiet place. Although these conditions were not 

always optimal, they were found to be adequate by the storytellers. 

However, we did not differentiate between ‘the best possible’ and 

‘optimal’ reading environments which could have biased our results, as 

an optimal the reading condition is expected to offer the listener more 

opportunity to be alert and attentive than a ‘best possible one’ (Vlaskamp 

et al., 2007).  

Conducting research in daily practice, especially when it concerns 

persons with PIMD, knows a number of specific problems. This is a 

target group with a high co-morbidity, and a vulnerable health, thus 

leading to frequent periods of illness or periods of frail health conditions 

(Nakken & Vlaskamp, 2007). This can cause problems in scheduling 

appointments over a 10 week period. On a regular basis, appointments 

were rearranged for example when the person with PIMD was ill (and 

would not benefit from storytelling) or when the storyteller was not 

available due to illness or by holidays. However, in some cases, there 

was no opportunity to reschedule an appointment. These missing data 

were replaced using a missing data analysis in the form of lineair 

interpollation. There were no reasons to assume that the missing 
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storytelling sessions were related to the characteristics of the listener or 

characteristics of the storyteller. It is for that reason assumed that 

dropout within the different studies occurred randomly, and did not 

interfere with the results found in those studies. 

Another concern is the reliability of the behavioural observations. 

Persons with PIMD have minimal communication skills and their 

behaviour is often idiosyncratic, which makes it difficult to interpret it in 

a reliable way (Grove et al., 1999; Hostyn & Maes, 2009; Petry & Maes, 

2006). We have, however, taken different steps in order to forestall the 

problems with the observation of behaviour. Firstly, the expertise of the 

storytellers was used to interpret the behaviour of the listener leading to 

an individual communication profile for all participants with PIMD. 

Also, behaviour observed in the described studies was scored by two 

independent researchers using these profiles. The inter-observers 

reliability was calculated and found to be sufficient to good. 

8.4 Theoretical reflections 

The theoretical framework underpinning MSST has been found to be 

applicable for preparing the listener for events that might be difficult to 

comprehend or experience by some researchers in the last couple of years 

(Young et al, 2011). These are called sensitive stories, and deal with 

topics like the birth of a sibling or undergoing a medical procedure. 

Young et al. (2011) have reported on the effectiveness of such sensitive 

stories. They showed (Young et al., 2011) that parents observed changes 

in their child’s behaviour during the events the sensitive stories book 

prepared them for.  
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Both the study of Young et al. (2011) as the studies discussed in this 

dissertation focused on the visible reaction of listeners to their personal 

story with the use of video observations. Unknown is if the listener 

actually understands the content of this story, and if that is comparable 

with what typical developing children with a comparable developmental 

age will absorb. Especially if the content of the stories is important, as it 

is in sensitive stories, looking beyond behaviour is essential. Recent 

research (Jacola et al., 2013) in storytelling to persons with Down’s 

syndrome, showed differences in neural activation during language 

processing between individuals with down, and typical individuals with 

the same chronological or developmental age. Since the intellectual 

disability of persons with PIMD is far more severe than those of persons 

with Down’s’ syndrome, such a comparison is not possible as deviant 

neural activity can be expected for persons with PIMD. However, 

techniques like fMRI scanning could be used to gain a better 

understanding of brain activity when the listener processes the story. 

Next to using MSST books for preparing persons with PIMD for 

complex or sensitive events, MSST books can be used to increase the 

storyteller’s knowledge about the person with PIMD. Chapter 6 shows 

that all participating storytellers gain knowledge about contextual, motor 

and sensory preferences and abilities of the listener with PIMD. Using 

MSST to assess a person’s abilities and preferences in this seems 

promising: new and widely applicable knowledge is gained while 

carrying out a pleasant activity. Too, this provides the opportunity to 

fine-tune activities and interactions to the needs of persons with PIMD. 



General discussion 

 

192 

 

Well-adjusted activities will give the listener more opportunities to react 

(Vlaskamp et al., 2007).  

Repetition is mentioned in the guidelines of MSST as being 

important for persons with PIMD. An increase in response from the 

listener over the repeated storytelling sessions is also observed by Young 

et al. (2011), which is in line with our findings which show more 

attentiveness during the 5th and 10th reading session compared to the 1st . 

However, the storyteller’s interactive style does not change over the 

repeated MSST sessions.  

8.5 Future research 

Our research has shown the effectiveness of MSST for both listeners 

as well as storytellers. Future research might focus on the content of the 

MSST stories in relation to its effectiveness. In line with the sensitive 

stories, MSST books could be made to prepare persons with PIMD for 

(special) life events. Instead of observing the storytelling session, the 

focus of research can be on observing the event itself and the behaviour 

of the person with PIMD during this event. When this event (e.g. going 

home for the weekend, but also events that occur rather infrequent, like 

visiting the dentist) is observed both before and after an MSST book is 

(repeatedly) read, information could be gathered about the degree to 

which persons with PIMD can indeed understand the content of the 

story and consequently be prepared for such events.  

The case study we performed in our research also gives input for 

future research, the first and obvious one being to perform such studies 
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on a larger scale, ideally also with the addition of a control group not 

reading MSST books. In this case study, a discrepancy was found 

between the new knowledge as measured by a structured questionnaire, 

and new knowledge storytellers reported themselves. Carrying out this 

study on a larger scale could give an indication of the origin of this 

discrepancy. It could be for example that storytellers not consciously 

register changes in their knowledge about the listener and therefore do 

not report these changes when asked. Too, an obvious conclusion from 

our sixth chapter was, that newly gained knowledge was poorly 

implemented in practice by storytellers. Exploratory research with the 

aim of supporting direct support persons to apply their knowledge into 

practice could be very valuable.  

8.6 Recommendations for practice  

Based on the results of the studies described in this dissertation, it 

seems to be worthwhile to implement MSST in daily practice for persons 

with PIMD. Based on this study some clear recommendation could be 

formulated for storytellers wanting to make and read MSST books. The 

most important one being presenting the stimuli in an active way, so that 

the listener can discover the stimuli on his/her own. In addition, it is also 

important to repeat reading the book within a limited period of time, in 

order to increase the listeners’ attention. But most importantly, making 

and reading an MSST book comes down to interplay between the 

storyteller and the listener. In this interplay, knowledge about 

preferences and abilities of the listeners can be used to gain 

understanding about - and increase the responsiveness of the listener. 
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The lifespan of an MSST book depends on this interplay. For a large 

part, the success of an MSST book will depend on the storyteller: his/her 

selection of a topic and of stimuli, the way the book is read, the active 

presentation of stimuli and the time that is given to the listeners to 

explore the stimulus, etc. It is important that the storyteller is constantly 

aware of his/her share in the success of storytelling.  

Thus far, only a very limited number of interventions aimed at 

persons with PIMD have a solid scientific basis. Most interventions are 

underpinned by so-called ‘practice based evidence’ (Vlaskamp & 

Nakken, 2008) or no evidence at all. By conducting our research, we 

have been able to add MSST to those few interventions that have proven 

their effectiveness in persons with PIMD in daily practice.
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Nederlandse samenvatting 
Om personen met zeer ernstige verstandelijke en meervoudige 

beperkingen (ZEVMB) toegang te geven tot verhalen, is in Engeland 

multi-sensory storytelling (MSST) ontwikkeld. Binnen MSST ligt het 

accent niet zozeer op het letterlijk begrijpen van de inhoud van het 

verhaal maar meer op het ‘ervaren’ van het verhaal. Om dit te bereiken 

bevatten MSST boeken zintuiglijke stimuli die de gesproken tekst 

ondersteunen. De boeken worden op maat gemaakt voor één persoon 

met ZEVMB; zowel de vorm als de inhoud wordt afgestemd op de 

mogelijkheden en voorkeuren van het individu. MSST heeft in eerste 

instantie het doel om een plezierige activiteit te zijn voor zowel luisteraar 

als voorlezer. Maar het voorlezen kan ook meer educatieve doelen 

dienen, bijvoorbeeld om de betrokkenheid van de luisteraar tijdens het 

voorlezen te vergroten, om herkenning van het boek te bereiken, om de 

voorlezer informatie te geven over hoe en op welke manier de luisteraar 

op welke stimuli reageert, of om de interactie tussen voorlezer en 

luisteraar tijdens het voorlezen te bevorderen. Een alerte luisteraar met 

aandacht voor de voorleesactiviteit is essentieel voor zowel het beleven 

van plezier, als voor het behalen van de hierboven beschreven educatieve 

doelen. 

Door de ontwikkelaars van MSST zijn diverse richtlijnen opgesteld 

voor het maken en voorlezen van een MSST boek om daardoor de 

luisteraar maximaal de mogelijkheid te geven om alert en aandachtig te 
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zijn tijdens het voorlezen. Een MSST boek bestaat uit zes tot zestien 

zinnen, en zes tot acht stimuli. Het verhaal duurt relatief kort (vier tot zes 

minuten) en elke één of twee zinnen worden ondersteund door één 

stimulus die hieraan inhoudelijk gerelateerd is. Stimuli worden 

aangeboden op een neutrale achtergrond (op A3 formaat), zodat ze door 

het contrast met deze achtergrond goed zichtbaar zijn voor de persoon 

met ZEVMB. De stimuli worden op een dusdanige manier gepresenteerd 

aan de luisteraar dat deze de stimulus actief kan manipuleren en 

exploreren. Indien nodig wordt hiervoor de stimulus van de achtergrond 

afgehaald en bijvoorbeeld in de handen gegeven van de luisteraar. Bij het 

MSST boek is een verhaalscript aanwezig waarop de tekst van het boek, 

de manier waarop de stimuli moeten worden aangeboden en de ideale 

voorleescontext beschreven staat. Er wordt tijdens het voorlezen niet 

afgeweken van het verhaalscript; het MSST boek wordt herhaaldelijk op 

dezelfde manier voorgelezen.  

Tot op heden is er zeer weinig onderzoek uitgevoerd naar zowel de 

inhoud van MSST- boeken bij personen met ZEVMB als naar de mate 

waarin deze voldoen aan beschreven richtlijnen. Ook onderzoek naar de 

effecten van MSST op de aandacht van luisteraar ontbreekt tot op heden. 

Deze kennis kan een bijdrage leveren aan de kennis over personen met 

ZEVMB met betrekking tot het richten van aandacht en aard en mate 

van betrokkenheid op de omgeving. Daarnaast is onderzoek van belang 

omdat er tot nu toe slechts een gering aantal wetenschappelijk 

onderbouwde interventies beschikbaar is voor beschreven doelgroep.  
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Hoofdstuk 1 bevat achtergrondinformatie over de voorleesmethode 

MSST en het doel van het onderzoek. Het doel van het onderzoek 

beschreven binnen deze dissertatie is het beoordelen van de effectiviteit 

van MSST, en het krijgen van een beter begrip van het proces van het 

maken en voorlezen van een MSST- boek. Ook wordt binnen hoofdstuk 

1 een overzicht gegeven van de opbouw van deze dissertatie. 

In hoofdstuk 2 wordt de inhoud van 49 MSST boeken geanalyseerd. 

Daarnaast is onderzocht in hoeverre de boeken gemaakt en voorgelezen 

worden volgens de richtlijnen die zijn opgesteld door de ontwikkelaars 

van MSST. Resultaten laten zien dat het onderwerp van de meeste 

boeken betrekking heeft op het dagelijks leven van de luisteraar; de 

boeken gingen inhoudelijk vooral over uitjes zoals kijken bij het paard op 

de boerderij. Ondanks dat binnen MSST verschillende stimuli kunnen 

worden gebruikt, werden tijdens het voorlezen vooral auditieve en 

tactiele stimuli ingezet, ook werd met één stimulus vaak meerdere 

zintuigen aangesproken. Wanneer MSST- boeken werden gemaakt, 

paste de meerderheid van de voorlezers de opgestelde richtlijnen toe. 

Tijdens het voorlezen werd er vaak afgeweken van één of meerdere 

richtlijnen; slechts in twee procent van de voorleessessies werden alle 

richtlijnen gevolgd. 

In de studie die wordt beschreven in hoofdstuk 3 is bij 45 personen 

met ZEVMB onderzocht in hoeverre het gebruik van de richtlijnen voor 

het voorlezen van het boek, samenhangt met de aandacht van de 

luisteraar tijdens het voorlezen. Uit de resultaten blijkt dat naarmate het 

boek vaker werd voorgelezen, de aandacht van de luisteraar toeneemt, 
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om daarna weer licht te dalen. Er werd meer aandacht van de luisteraar 

tijdens het voorlezen geobserveerd wanneer stimuli meer actief werden 

aangeboden door de voorlezer. Er kon geen samenhang worden 

aangetoond tussen het gebruik van neutrale achtergronden of het gebruik 

van de originele tekst en de aandacht die de luisteraar heeft voor de 

activiteit. 

Hoofdstuk 4 keek wederom naar het presenteren van stimuli; bij 27 

personen met ZEVMB is nagegaan of de actieve presentatie van stimuli 

gerelateerd is aan het verloop van de alertheid van de luisteraar tijdens 

het voorlezen. Hiervoor is een tijdraam sequentiële analyse uitgevoerd. 

Tijdens het voorlezen werd vooral passieve alertheid geobserveerd, 

actieve alertheid en teruggetrokken gedrag kwamen minder vaak voor. 

Wanneer stimuli op een actieve manier gepresenteerd werden, werd er 

meer actieve alertheid geobserveerd bij de luisteraar. De actieve alertheid 

steeg na het aanbieden van een actieve stimulus, en daalde wanneer de 

stimulus werd weggenomen. Op dat moment nam ook de passieve 

alertheid toe.  

In hoofdstuk 5 werd gevonden dat de voorlezers die deelnamen aan 

dit onderzoek ‘middelmatig’ scoorden op de zeven dimensies van 

interactieve stijl; ‘gevoeligheid’, ‘responsief gedrag’, ‘effectief gedrag’, 

‘acceptatie’, ‘plezier’, ‘expressiviteit’ en ‘warmte’. Deze studie toonde 

aan dat gemiddeld de laagst geobserveerde score werd gezien voor 

‘warmte’, en de hoogste score voor ‘expressiviteit’ van de voorlezers 

tijdens MSST. De interactieve stijl van de voorlezers veranderde niet 

naarmate het boek vaker werd voorgelezen en bleek ook niet gerelateerd 
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te zijn aan de kenmerken van de voorlezers noch aan de kenmerken van 

de luisteraar met ZEVMB. 

In hoofdstuk 6 zijn drie dyaden van voorlezer en luisteraar gevolgd 

tijdens het maken en voorlezen van een MSST- boek. Met behulp van 

een gestructureerde vragenlijst is de kennis die de voorlezers over de 

contextuele-, motorische en zintuiglijke- voorkeuren en mogelijkheden 

van de luisteraar met ZEVMB hadden, geïnventariseerd voorafgaand aan 

het voorlezen, en vervolgens na tien en na twintig voorleessessies. 

Daarnaast is de voorlezers gevraagd wat hun verwachtingen en 

ervaringen waren met het voorlezen. Uit de resultaten op de vragenlijst 

bleek dat er door alle drie de voorlezers nieuwe kennis was verzameld 

over de voorkeuren en mogelijkheden van de persoon met ZEVMB. Ook 

gaven de voorlezers desgevraagd aan dat ze nieuwe kennis hadden 

verzameld. Deze door de voorlezers gerapporteerde kennis bleek te 

verschillen van die verzameld met de vragenlijst. Uit de vragenlijst bleek 

dat na tien voorleessessies vooral kennis over de voorleescontext was 

verzameld, en dat kennis over de motorische mogelijkheden verzameld 

werd gedurende de volledige duur van het voorlezen. Voorlezers gaven 

zelf aan vooral kennis over de zintuiglijke voorkeuren en mogelijkheden 

te hebben verzameld. Uit de vragenlijst bleek echter dat er op dit gebied 

nog steeds veel kennis mist. Voorlezers maakte minimale aanpassingen 

in het MSST boek naar aanleiding van de nieuwe kennis. 

In hoofdstuk 7 zijn de effecten op aandacht van het voorlezen van 

MSST- boeken vergeleken met reguliere voorleesboeken. Hiervoor is bij 

45 personen met ZEVMB een MSST boek voorgelezen en bij 31 
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personen met ZEVMB reguliere boeken. Resultaten tonen aan dat de 

luisteraars tijdens het voorlezen van MSST- boeken meer dan twee keer 

zoveel aandacht hebben voor het boek en/of de stimuli, in vergelijking 

met de personen waarbij reguliere boeken werden voorgelezen. De 

aandacht van de luisteraar voor de voorlezer is vergelijkbaar tijdens de 

twee verschillende voorleescondities (MSST t.o.v. regulier). Het verloop 

van de aandacht tussen beide condities varieerde; tijdens het voorlezen 

van MSST- boeken werd de meeste aandacht geobserveerd tijdens de 

vijfde voorleessessie, terwijl bij reguliere voorleesboeken er tijdens de 

vijfde voorleessessie juist een lichte daling in aandacht werd 

geobserveerd.  

In hoofdstuk 8 worden tenslotte de belangrijkste bevindingen van de 

uitgevoerde studies beschreven. Op basis van de resultaten kan 

geconcludeerd worden dat MSST, naast een plezierige ook een effectieve 

activiteit is voor personen met ZEVMB. Terwijl de luisteraar aandacht 

heeft voor het boek en de voorlezer, heeft de voorlezer de mogelijkheid 

om de luisteraar beter te leren kennen. Het herhalen van het boek en de 

actieve presentatie van stimuli blijken gerelateerd te zijn aan de aandacht 

van de luisteraar tijdens het voorlezen van MSST- boeken. 

In dit onderzoek is het gedrag ten aanzien van ‘aandacht’ van de 

persoon met ZEVMB tijdens het voorlezen geobserveerd. Het onderzoek 

richtte zich niet op de vraag in hoeverre de luisteraar werkelijk de inhoud 

van het verhaal begrijpt. Inmiddels zijn er – op MSST gebaseerde – 

‘sensitive stories’ ontwikkeld (Young, Fenwick, Lambe & Hogg, 2011) 

die juist gericht zijn op onderwerpen die de luisteraar voorbereiden op 
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bijzondere gebeurtenissen, zoals een bezoek aan de tandarts. Naast 

vervolgonderzoek naar de effectiviteit van dergelijke ‘sensitive stories’ 

kan ook het zesde hoofdstuk van het huidige proefschrift een aanzet 

geven tot vervolgonderzoek: deze case study laat veelbelovende 

resultaten zien ten aanzien van het opdoen van nieuwe kennis over een 

persoon met ZEVMB. Vervolgstudies waarbinnen grotere groepen 

personen met ZEVMB betrokken worden zijn echter nodig om de 

resultaten te kunnen generaliseren naar de gehele populatie. 

Het huidige onderzoek naar MSST biedt diverse handvatten voor de 

praktijk; om de alertheid en de aandacht van de luisteraar te bevorderen, 

kan de voorlezer de aangeboden stimuli het best aanbieden op een wijze 

waarop de persoon met ZEVMB deze actief kan manipuleren of 

exploreren, én het boek herhaald en op eenzelfde wijze voorlezen. De 

voorlezer dient zelf ook alert te zijn, om (veranderingen in) het gedrag 

van de luisteraar te observeren, en hierop in te spelen. MSST is zo één 

van de weinig wetenschappelijk onderzochte en effectief gebleken 

interventies, die speciaal ontwikkeld zijn voor personen met ZEVMB. 
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Summary 
In order to include persons with profound intellectual and multiple 

disabilities (PIMD) into our storytelling culture, multi-sensory 

storytelling (MSST) was developed in the UK. Within MSST, the 

emphasis is not so much on comprehending the content of the story, but 

more on apprehending. To achieve this, MSST books contain sensory 

stimuli that support the verbal text. The books are tailored to an 

individual with PIMD; and both the form as well as the content are 

adjusted to the abilities and preferences of this individual. MSST’s main 

purpose is to be an enjoyable activity for both listener as a storyteller. But 

the reading can also serve more educational goals, for example to 

increase the involvement of the listener during storytelling, to achieve 

recognition of the book, to provide information about how and in what 

way the listener responds to the stimuli, or to promote the interaction 

between storyteller and listener during the storytelling session. An alert 

listener with attention to the reading activity is essential for enjoying the 

story, but also essential for achieving the educational goals described 

above. 

Several guidelines for making and reading an MSST book have been 

drawn up by the developers of MSST.. These guidelines are meant to 

enhance the listeners ability to be alert and attentive during storytelling. 

An MSST book consists of six to sixteen sentences, and six to eight 

stimuli. The story is relatively short (four to six minutes) and every one 
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or two sentences are supported by a stimulus that is related to the 

sentences. Stimuli are presented on a neutral background (A3 size), so 

they are easily visible for the person with PIMD because of the contrast 

with the background. The stimuli are presented in such a way that the 

listener can manipulate the stimulus and actively explore it. If necessary, 

the stimulus can be taken from the background, and, for example, can be 

placed in the hands of the listener. A story script is present on which the 

text of the book, the way the stimuli should be offered and the ideal 

context for reading is described. The MSST book is read repeatedly in 

the same way: storytellers are advised not to deviate from the text on the 

story script. 

To date, there has been very little research conducted on both the 

content of MSST books for persons with PIMD, as on the extent in 

which readers meet the guidelines described above. Also, research into 

the effects of MSST on the listeners’ attention and alertness is lacking. 

These data will contribute to the knowledge on persons with PIMD with 

respect to the focus of attention and the nature and degree of engagement 

with their surroundings. In addition, research is important because there 

is as yet only a small number of evidence-based interventions available 

for the described target group. 

Chapter 1 provides background information on the reading method 

MSST and purpose of this study. The purpose of the study described in 

this thesis is to assess the effectiveness of MSST, and getting a better 

understanding of the process of making and reading an MSST book. 
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Also, in Chapter 1 an overview is given of the structure of this 

dissertation. 

Chapter 2 analyzes the content of 49 MSST books. In addition, the 

extent in which the books were made and read in accordance with the 

guidelines set by the developers of MSST was examined. Results show 

that the subject of most books covers the daily life of the listener; the 

focus of the content of the books was on outings, such as looking at the 

horse on the farm. Despite the fact that within MSST different stimuli 

can be used, primarily auditory and tactile stimuli were selected, and 

often one stimulus addressed several senses. When MSST books were 

made, the majority of the storytellers applied the guidelines. During 

reading, storytellers often deviated from one or more guidelines; in only 

two percent of the storytelling sessions all guidelines were followed. 

In the study described in chapter 3 we examined whether the use of 

the guidelines for reading the book, is related to the attention of the 

listener during storytelling. In total, 45 persons with PIMD participated 

in this study. The results show that as the book was read more often, the 

listeners’ attention increased, and then decreased slightly. More attention 

from the listener was observed when stimuli were offered actively by the 

storyteller. No relation was found between the use of neutral 

backgrounds or using the original text, and the attention of the listener 

for the activity. 

Chapter 4 again studied the presentation of stimuli; in 27 individuals 

with PIMD we verified whether the active presentation of stimuli was 

related to the course of the listeners’ alertness during the storytelling. For 
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this purpose, a time-window sequential analysis was carried out. During 

storytelling mostly passive alertness was observed, active alertness and 

withdrawn behaviour were less common. When stimuli were presented 

in an active way, more active alertness was observed by the listener. The 

active alertness increased after the presentation of an active stimulus, and 

decreased when the stimulus was removed. At that moment, passive 

alertness increased. 

In Chapter 5, we found that the storytellers who participated in this 

study scored 'mediocre' on the seven dimensions of interactive style; 

“sensitivity”, “responsivity”, “effectiveness”, "acceptance", "enjoyment", 

"expressiveness " and "warmth ". This study showed that on average, the 

lowest observed score during MSST was seen for “warmth”, and the 

highest score for "expressiveness" of the storytellers. The interactive style 

of the storytellers did not change as the book was read more often, and 

also did not appear to be related to the characteristics of the storytellers 

or the listeners with PIMD. 

In chapter 6, three dyads of storytellers and listeners were followed 

while making and reading an MSST book. Using a structured 

questionnaire the knowledge of the storytellers about the contextual, 

motor and sensory preferences and abilities of the listener with PIMD 

was inventoried. This was done prior to storytelling, and then again after 

ten and after twenty reading sessions. In addition, the storytellers were 

asked about their expectations and experiences with storytelling. The 

results of the questionnaire showed that all three storytellers gathered 

new knowledge about the preferences and abilities of the person with 
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PIMD. The storytellers also indicated to have gained new knowledge. 

This new knowledge reported by the storytellers appeared to differ from 

those collected with the questionnaire. The questionnaire showed that 

after ten reading sessions, knowledge about the reading context was 

collected, and that knowledge about the motor abilities was collected 

throughout the whole duration (20 sessions) of storytelling. The 

storytellers indicated that they had collected most knowledge about the 

sensory preferences and abilities. Nevertheless, the questionnaire showed 

that in this area, still a lot of knowledge is lacking. Storytellers made 

minimal changes in the MSST book in response to their newly gained 

knowledge. 

In Chapter 7, the attention during reading MSST books, was 

compared to the attention during reading regular books. For this 

purpose, for 45 people with PIMD an MSST book was made and read, 

for 31 people with PIMD regular books were read. Results show that the 

listeners were more than twice as much as attentive to the book and /or 

stimuli during the MSST books, compared to regular books. The 

attention of the listener for the storyteller is comparable in both reading 

conditions (MSST and regular). The level of attention changed between 

the two conditions; for MSST books, an increase in the level of attention 

was observed during the fifth reading session, while for regular books a 

slight decrease in attention was observed during the fifth session. 

Finally, in Chapter 8, the main findings of the studies that we carried 

out were described. Based on the results it can be concluded that MSST, 

in addition to a pleasant activity, educational goals as for example 
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having attention for the environment are reached. While the listener pays 

attention to the book and the storyteller, the storyteller has the 

opportunity to get to know the listener better. Repeating the book and 

active presentation of stimuli appear to be related to the attention of the 

listener while reading MSST books. 

In this study, the behaviour with respect to the attentiveness of the 

person with PIMD during storytelling was observed. The study did, 

however not address the extent to which the listener really understands 

the content of the story. Meanwhile, 'sensitive stories' based on MSST 

are developed (Young, Fenwick, Lambe & Hogg, 2011), these stories 

explicitly focus on topics that may prepare the listener for specific events, 

such as a visit to the dentist. In addition to further research into the 

effectiveness of such sensitive stories, the sixth chapter also provides an 

impulse for further research: the case study shows promising results with 

respect to the acquisition of new knowledge about a person with PIMD. 

Further studies with larger groups are necessary to generalize the results 

to the entire population of persons with PIMD. 

The current study into MSST offers several tools for practice. To 

promote alertness and attention of the listener, the storyteller should 

present stimuli in such a way that the person with PIMD can manipulate 

or explore them. Too, the book must be read repeatedly in the same way. 

The storyteller should also be alert to (changes in) the behaviour of the 

listener, and respond to them. MSST is thus one of the few evidence 

based interventions that have been developed specifically for individuals 

with PIMD. 
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Dankwoord (Acknowledgements) 
In September 2009 startte ik met mijn aanstelling als promovenda, vanaf 

dat moment heb ik me voorgenomen om ruim op tijd te beginnen met 

het schrijven van mijn dankwoord. Het leek me prettig om dat klaar te 

hebben, lang voordat de eerste letter van mijn laatste artikel was 

geschreven. Dan had ik de tijd om alle zinnen eens goed te overdenken 

en misschien na een paar maanden nog een keer te lezen en te 

herschrijven. Zodat mijn dankwoord het zorgvuldig geformuleerde 

afscheid van mijn promovenda-zijn zou worden.  

Nou ja.. Dat is niet gelukt.

Ik realiseerde me namelijk dat ik nog geen letter van het dankwoord 

op papier had staan op het moment dat mijn laatste artikel naar het 

talencentrum kon en ik een opzet voor mijn discussie en stellingen had. 

Op dat moment heb ik een snelle opzet gemaakt: hoe ga ik beginnen? 

Wie wil ik bedanken? Paar leuke zinnen geschreven, ook leuke zinnen 

die ik later weer zou weghalen (‘Kill your darlings’). Een aantal weken 

later, op het moment dat mijn proefschrift bij de leescommissie lag, 

vertelde Bieuwe van der Meulen mij dat het dankwoord (waar ik nog 

niet veel verder mee gekomen was) door lezers gezien werd als 

belangrijke indicator van de kwaliteit van het proefschrift. Ai. Toen ben 

ik toch maar écht begonnen met schrijven. 
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Zeker het eerste jaar van mijn promotietraject heb ik ontzettend veel 

tijd doorgebracht in verschillende praktijkinstellingen (van Landgraaf tot 

Zwolle, van Haren (gelukkig: dichtbij) tot Nieuw Wehl). De 

bevlogenheid van de begeleiders, leerkrachten, logopedisten en 

orthopedagogen die ik tegenkwam, werkte als een enorme inspiratie 

tijdens het uitvoeren van mijn onderzoek. Daarnaast was dit onderzoek 

zonder hen niet mogelijk geweest. Mijn oneindige en onuitputtelijke 

dankbaarheid gaat dan ook naar hen uit.  

Na alle voorlezers wil ik niemand zoveel bedanken als mijn 

promotor Carla Vlaskamp en co- promotor Annette van der Putten. Ik 

ben blij dat ik bij jullie heb mogen promoveren. Carla, je hebt me geleerd 

om verbanden te leggen, en deze verbanden ook nog eens redelijk helder 

op papier te krijgen. De kennis die je hebt is enorm, en de snelheid 

waarmee je in een gesprek ‘tot de kern‘ kan komen is geweldig. 

Gesprekken met jou waren inspirerend en leidden tot een heleboel 

nieuwe ideeën. Annette, van jou heb ik geleerd om kritisch naar mijn 

eigen stukken te kijken en om tot een coherent verhaal te komen. Je 

commentaar (“Hoe zit dit dan precies??”, “Dit snap ik niet..”, “Waar komt dit 

vandaan? Komt uit de lucht vallen..”, “Hoezo!?”, of simpeler: “?????”) hielp 

mij om mijn verhaal scherper te formuleren. Ik zie er naar uit om de 

komende jaren met je samen te werken. 

Onderzoek doe je samen, en naast mijn (co)promotoren, heb ik het 

geluk gehad dat ik tijdens mijn promotie met veel medewetenschappers 

mocht samenwerken. Bea Maes en Anneleen Penne, we hebben maar 

liefst vier artikelen samen geschreven, wat ontzettend fijn dat jullie met 
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een frisse blik naar mijn stukken hebben gekeken! Tijdens dit onderzoek 

ben ik de begeleider geweest van een hele groep bachelor en 

masterstudenten die een deel van mijn onderzoek oppakten. Ik vond het 

leuk en zéker leerzaam om jullie te mogen begeleiden, door deze 

begeleiding kreeg ik zelf nieuwe inspiratie over de vervolgstappen in mijn 

onderzoek. Ik wil ten slotte mijn leescommissie bedanken voor de 

zorgvuldigheid (en snelheid!) waarmee ze mijn proefschrift hebben 

beoordeeld. 

Maar er zijn ook ontzettend veel collega’s van onder andere de 

bladergroenvleugel en het ZEVMB groepje die gewoon heel leuk zijn, 

waar ik niet zozeer mee samengewerkt heb, maar waar ik in de 

wandelgangen vaak even mee heb gekletst (al dan niet over werk..). 

Eigenlijk realiseer ik me ook dat dit helemaal niet zo gewoon is, maar 

juist best bijzonder, dat er zoveel leuke collega’s zijn dat je niet meer 

weet waar je moet beginnen (en eindigen..) met bedanken.  

Onze ‘Carla-club’ is in de loop der jaren steeds groter geworden: 

Aafke, Petra, Suzanne (J), Suzanne (H), Leontien, Eleonora, Kirsten, 

Linda, Anne… ik hoop dat ik nog lang met jullie samen mag werken! 

Er zijn nog drie collega’s die ik heel specifiek wil noemen. Jorien, ik 

leerde jou tien jaar geleden kennen, en acht jaar geleden besloten we dat 

we “na onze studie wel bij de universiteit wilde blijven werken”. Ik vind 

het geweldig leuk dat we collega’s én vriendinnen zijn en ik hoop beide 

nog lang te blijven. Vera, wat jammer dat je mijn kamergenoot niet meer 

bent! (ondanks een hele gezellige nieuwe kamergenoot ). Ik mis onze 

gesprekjes tussendoor, maar met alle ma/di/woe/do en vrijdagmailtjes 
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is zo’n collega in Berlijn ook erg gezellig. Anouk, tussen het werken door 

is het heerlijk om te kletsen over zwangerschappen en kinderen. We gaan 

nog veel small cappuccino’s (eventueel met sojamelk) doen! 

Gelukkig zijn er ook mensen die helemaal niks met mijn promotie te 

maken hebben, maar me (daardoor juist..) zeker hebben geholpen om 

mijn promotie door te komen. Allereerst Wendel en Elien. Wat fijn dat 

jullie al ruim 15 jaar mijn vriendinnen zijn. Pap en mam, na die 

ontbrekende propedeuse/bachelor/master uitreikingen, nu toch een 

heuse promotie. Ik hoop dat het wat compenseert. Pap, bedankt voor het 

maken van de prachtige omslag. En Hans en Rik, jullie zijn topbroertjes 

(Rik, de volgende diploma-uitreiking is voor jou ). Oma, ik ben blij dat 

je bij mijn promotie aanwezig kan zijn.  

Lieve Jacco, Lieve Hannelore, wat ben ik blij dat jullie er zijn. 
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Curriculum Vitae 
Annet ten Brug was born in Leeuwarden in 1986, and attended a 

(Montessori) primary and secondary school. She studied educational 

sciences at the University of Groningen, with policy and organization as 

specialization. During the third year of this study, she started working 

with Carla Vlaskamp as Teacher Assistant. One and a half years later, 

she started working as researcher for ‘s Heeren Loo Zorggroep and 

assisted in several ongoing research projects. One of these projects 

concerned multi-sensory storytelling. After the research proposal of this 

project received the Pier de Boer award of SPZ, Annet started her PhD 

in 2009. She is currently working as teacher and researcher at the 

University of Groningen.  
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