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Abstract 
Persons with intellectual disability have been found to perform more poorly on tasks, demanding the 

use of executive functions like planning, than their peers. This study investigated difficulties with 

planning, and how problems with planning ability can be supported by using cognitive artifacts to 

help performance on activities in everyday life, for adolescents with intellectual disability. The 

approach taken is one of situated cognition, where the natural environment plays a big role, to see if 

the same difficulties arise as results from traditional research has shown. The traditional view focuses 

a lot on executive functions, and experimental studies in controlled settings and often suggests 

interventions and practice of certain functions to get better abilities. Another way is to focus on the 

use of cognitive artifact, to support problematic abilities, and to get a well-rounded understanding of 

how the problems actually appear in everyday life, the alternative view of situated cognition is a way 

to go. The data was gathered through interviews and surveys with the individual’s parents and 

analyzed through categorization and a repeated measures ANOVA, with a bonferroni corrected post 

hoc test. Results show several problematic areas, and that there is a difference in how problematic 

these areas are estimated to be when it comes to planning in everyday situations. It is discussed how 

the natural contexts helps knowing what planning really means for the group, as well as how it can 

help finding properties in cognitive artifacts that can help raise the level of independence in planning 

related tasks. 
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1. Introduction 
We all know that getting up in the morning can be difficult sometimes, especially if it is cold outside 

and a bit chilly in the room. Then, when you get up and feel a bit cold  it is nice to take a warm 

shower, that easily turns in to a longer shower than first planned - because who wants to step out 

into the cold air again? This might then lead to some stress getting ready for school or work, and you 

have to alter your plan from eating breakfast in peace and quiet to just skip it all together. So, this 

might not seem to be the best plan – but at least it is one - a plan that was sort of successful, since 

you at least got to work in time. A parameter in your routine changed (even though you have 

yourself to blame for it) and you did manage to create and adapt to a new time schedule. But what 

would happen if you could not manage to make a new plan, execute it or be able to handle time? 

Well, a guess is that you should have a hard time keeping a regular job and to execute many other 

every day activities, since this would mean that you often would have a hard time adapting to a 

changing environment. This is if there was not someone or something there to help you out. How 

does this work then, for individuals that cannot manage planning in everyday life?  

To handle everyday situations, people rely a lot on executive functions (EF), (Vaughan, 2010), and it is 

also suggested that these functions play an essential role in developing fundamental reasoning skills 

(Richland & Burchinal, 2013). Exactly what EF is, or includes, can be discussed and is perhaps not that 

clear, since there are many different, often vague, definitions of the term (Hill & Bird, 2006, Burgess, 

1997, Jurado & Roselli, 2007). In addition to this, Jurado & Roselli (2007) also writes that EF in general 

includes the ability to create goals, to plan, and to carry out the plans in an efficient way. Therefore it 

seems like EFs is a relevant part in the discussion of planning ability.  

Problems with different executive functions are known in persons with intellectual disabilities (ID), 

(Danielsson et al., 2010), but it is not all clear whether there are problems with all tasks requiring EF, 

or if there are specific areas of difficulty. In a study, examining different possible aspects of EF in 

children with ID, Danielsson et al., (2011) showed that planning was extra difficult for the group, 

when compared to a control group matched on mental age. Rönmark et al, (manuscript in 

preparation) also showed this result, but only for planning tasks where the children had to change 

their strategy on their own. These studies (among others that has examined EF) has used tests for 

planning (and other EF tasks) that are not all natural in the sense that they have been experimental 

and used traditional tasks like Tower of London. This type of studies has got a lot of critique (e.g. 

Manchester at al., 2004, & Burgess et al., 2006) for not being ecologically valid, and just focusing on 

cognition as something in our heads (so the context does not matter as much). According to an 

alternative view, that of situated cognition, the environment plats a big role in cognitive tasks, since 

we often use it, and things in it - like cognitive artifacts. So if one were to take away the external 

components (the environment) from a person, the behavioral competence would drop, just as it 

would if removed part of the person’s brain (Clark & Chalmers, 1998).  

Then the question is, if the previous results from the traditional view correspond to more ecological 

studies of planning ability. Do individuals with ID have problem making a plan and to execute it, so 

that they on their own can handle taking too long time in the shower? Is there any differences in 

problem areas identified using a more traditional, or an alternative view? What kind of cognitive 

artifacts are used for planning today and what properties seem to be important in them? This leads 

us to the aim of this study.   
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1.1 Aim/Purpose 
The aim of the present study is to investigate the use of cognitive artifacts, in a view of situated 

cognition, for planning ability in children with ID. This is to compile a way of looking at the artifacts, 

to investigate what properties they should have to support the ability. Different problem areas 

related to planning are also to be defined, and compared to results from a more traditional view on 

planning, so the artifacts can be discussed in relation to these areas.  

1.2 Questions  
 What kind of cognitive artifacts do adolescents with ID use as 

support of planning ability?  

 Which cognitive abilities are required for the use the artifacts?  

 How do the artifacts affect the planning tasks?   

 What properties are to prefer in a well-functioning artifact, 

supporting planning ability in children with ID? 

 Are problem areas from the traditional and the alternative view 

estimated to be as problematic as each other in everyday life?    

1.3 Limitations of the study 
This study is focused on adolescents in the age between 12 and 19 years old, diagnosed with 

intellectual disability, without any additional diagnoses. Data is collected by interviews, analyzed for 

qualitative data, and surveys, analyzed for quantitative and qualitative data.  

1.4 Disposition 
The background chapter will first describe what is meant by intellectual disability, and what generally 

is known about the individuals with ID’s ability profile, to get a picture of the problematic 

characteristics of this group. Then, since executive functioning seems to play an important role when 

it comes to planning ability, according to the more traditional view on this cognitive ability, different 

ways to define, categorize and divide EF are presented. These results are to later on be compared 

with data collected in the present study. The following section of the background presents the 

alternative view on cognition, in a situated perspective, where focus is on cognition (and here 

planning) in a natural environment, doing everyday life actions. Here are also cognitive artifacts 

presented, as they often are seen within this area. The last section presents the understanding and 

managing of time as an important factor to planning.  

The following chapter presents the first of two parts in the present study. This part includes method, 

analysis and results for interviews and a literature search, done to answer questions about how 

planning ability is a difficulty in everyday life and in what type of situations these difficulties arises 

and what kind of cognitive artifacts are used as well as information around that. The second part 

include method, analysis and results for the survey study, to see what properties are to prefer in a 

well-functioning artifact, supporting planning ability in adolescents with ID. The following chapter 

discusses the results from the studies two parts and then presents its conclusions. 

2. Background 
First the term Intellectual Disability is presented. Next in turn is planning put in relation to EF with 

focus on the traditional view, and then the alternative view of situated cognition and planning ability.  
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2.1 Intellectual Disability   
Below is a description of how ID can be assessed and defined, and what the ability profile can look 

like.   

2.1.1 What is ID?  

Intellectual disability refers to impairments in both cognitive functioning and adaptive skills, whose 

onset is during the developmental period. It is developmental, intellectual, and cognitive disabilities 

(Harris, 2005, p.3) that also affect adaptive behavior (Arvidsson, 2013).  There are different ways to 

determine ID in individuals. The most commonly used, is through statistical models, but it has also 

been done by pathological models, developmental models and social systems models. Often the 

statistical model is used together with an assessment of an adaptive function, but the statistical 

model seems to be the way that carries most weight (Harris, 2005, p.80). The statistical model focus 

on significant limitations in intellectual functioning (Arvidsson, 2013) and uses a criteria of two 

standard deviations below the mean IQ score, which means an IQ below 70 (Harris, 2005, p.80, 

Arvidsson, 2013). 

There is not an evenly distributed curve of IQ scores when it comes to individuals with ID, but 

categories such as severe, moderate and mild ID occur. This however is usually based on intervals of 

IQ and is not that clear, since the group(s) are quite heterogeneous as there is variability in the 

individuals cognitive profiles that make the categorization hard to do (Harris, 2005, p.80). This goes in 

line with results showing that abilities to control and function in everyday activities (such as 

executive functions) does not blindly follow IQ scores (Ardila et al., 2000), creating differences in 

cognitive profiles. The developmental model of ID is a more dynamic one, where the individual with 

ID engage with other individuals and environmental challenges (Harris, 2005, p.81). Factors that are 

to be considered when discussing individuals with ID are age group, method to define  if an individual 

has ID (statistical, pathological, social systems, or developmental), and how sever the ID is (mild, 

moderate or severe), (Harris, 2005, p.94). ID is sometimes used as a synonym to learning disabilities. 

2.1.2 Ability profile  

As mentioned above, IQ is an influencing factor in the ID diagnosis, together with behavioral ability. 

Kylén, 1986 presents a way to classify different levels of learning disability (here ID).  Kylén (1986) 

categorizes intellectual ability in five different parts, that each can occur on different levels of 

abstraction. The five categories are time, space, quantity, quality and cause, and can be explain as to 

answer the questions when, where, how much, what and why. An individual can use these categories 

to handle input and use them in operations of thought (Kylén, 1986). These operations then make it 

easier to handle change and to think ahead. Kylén (1986) also writes about symbols that represents 

something, and can be of help for thinking, learning, memory and communication. The use of 

operations of thought and handling of symbols can also occur on different levels of abstraction, 

where a higher level of abstraction means a greater flexibility in thought and use of symbols can be 

done on a more abstract level based on categories and hierarchies. The higher the abstraction level 

the better the perception of time, space, quantity, quality and cause are. Kylén (1986) writes that it is 

possible, but not sure that individuals with ID have problems with higher levels of abstraction 

because of a limited working memory (or the other way around), but that is has not been proved. 

Kylén (1986) uses the levels of abstraction for the five categories, along with operations of thought 

and handling of symbols to divide ID into different stages. The three stages is named A, B and C, 

where A is the most severe ID. It is stressed though, that it is hard to translate these stages to IQ 
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when it comes to adolescents with ID (it is easier for adults), but can still be used to divide this group, 

and it has an advantage, since it do not just give a number, but also the ability profile. 

2.2 Executive Functions –a traditional view  
Executive functions (EF) encompass a range of strategic, goal-directed behaviors that are widely used 

to achieve our aims in everyday situations when behavioral responses are not automatic (Vaughan, 

2010). There are different definitions and divisions of EF and the more commonly used will be 

presented below as well as tests are used to measure executive functioning in individuals and their 

relation to planning ability.  

2.2.1 Breakdown of the functions  

A commonly used division of EF is between updating/working memory, inhibition, and switching 

(Miyake et al., 2000). Others, like Pennington & Ozonoff (1996) have also named planning and 

problem solving as other subcomponents of EF. Hobson & Leeds (2001) also included planning, 

together with, initiation, preservation and alteration of goal-directed behavior, while Lafleche & 

Albert (1995) choose to equalize it to concurrent manipulation of information, including cognitive 

flexibility, concept formation, cue-directed behavior. Elliot (2003) presents EF as an umbrella term 

used for different cognitive processes and sub processes, including problem solving, the ability to 

modify behavior due to a dynamic environment, planning sequences and generating strategies to 

execute actions. Cognitive processes like these, as EF, are often attempted to be explained by lists of 

examples Elliot (2003), as can be seen above. This might not clearly explain exactly what EF is and it 

seems like it by no means is a unitarily used concept.  

Jurado & Roselli (2007) writes a review over the concept EF and writes that EF in general includes the 

ability to create goals, to plan, and to carry out the plans in an efficient way. These definitions has led 

to and come from a range of different tests, aiming to test higher cognition such as planning and 

problem solving, or sub-processed hypothesized to be needed for the more complex actions.  

2.2.2 Tests of Executive Functions 

With a somewhat scattered definition of EF, follows also a scattered set of ways of testing the EF. 

Tests to asses EF have been used in the experimental studies in cognitive psychology. Burgess (2010) 

presents some of the most commonly used test to asses EF. Some of the examples of EF tests 

concerning planning ability are Tower tests (Tower of London, Tower of Hanoi), Stroop test, Trail 

marking test, Verbal fluency test, Brixton Spatial Anticipation Test, Hayling Sentence Completion, 

Controlled oral word association task, Wisconsin card sorting tests and Modified card sorting test 

(Burges, 2010, Jurando & Roselli, 2007).  These tests aim at investigating the ability of different 

subcomponents of EF (see above) like inhibition, shifting, rule detection and planning. There are also 

different test batteries of EF assessment, including Behavioral Assessment of the Dysexecutive 

Syndrome, Cambridge Neuropsychological Test Automated Battery and Delis-Kaplan Executive 

Function System, aiming to give an extensive picture about the total EF ability. These test batteries 

are based on laboratory tests, while other test batteries, like The Behavior Rating Inventory of 

Executive Function is based on questionnaires, answered by caretakers (Burges, 2010, Jurando & 

Roselli, 2007). Burgess (2010) also presents a more unusual test for EF that is performed in a more 

natural setting, the Multiple Errands test (MET). A version on MET was used by Alderman et al. 

(2003) showing that persons who failed the slightly modified MET passed traditional tests of EF.  
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2.2.3 Intellectual Disability and Executive Functioning 

It is known that persons with intellectual disabilities (ID) have problems with different executive 

functions (Danielsson et al., 2010), but how these problems manifest themselves and if there is a 

problem with general EFs or just some of their possible subcomponents is still not very clear. First, 

there is a discussion if individuals with ID have EF that follows intelligence level (referred to as mental 

age). Research in the field shows results of a relation between performances on tasks requiring EFs 

to a measure of intelligence, by e.g. Miyake et al. (2001). Studies of fluid intelligence based on higher 

cognition and its relation with EFs such as switching also shows similar results (Salthouse et al., 

1998). There are, however, studies on different subcomponents of EF with results showing that 

maybe not all EFs are so closely associated with intelligence. Friedman et al. (2006) investigated 

subcomponents from the division of Miyake et al. (2000) and found a correlation between 

intelligence and updating, but not to the other two subcomponents, shifting and inhibition. In 

another study differences between subcomponents were also found by Affa et al. (2007), but this 

time with another division of the possible subcomponents. Affa et al. (2007) investigated EF like 

fluency, inhibition, sorting and switching, and found that they correlated with intelligence – with one 

exception. In the study Affa et al. (2007) found that a task of trail making, explained as the EF 

switching by Bowie (2006), did not correlate to intelligence. Seeing to these previous studies, it 

seems like some subcomponents or combinations of EFs does relate to intelligence measures, while 

others do not. 

There are uncertainties in the EF profile for children with ID, and according to Danielsson et al. 

(2011); one of the reasons is because these studies are unusual. If EF is related to level of 

intelligence, individuals with ID ought to perform on the same level as persons who are matched to 

them on mental age. The inconsistency of the literature continues with studies by Van der Molen et 

al. (2007), Vakil et al. (1997) and Numminen et al. (2001). Van der Molen et al. (2007), shows no 

difference in performance on different tasks requiring EF, between this group and mentally matched 

controls. Other studies, e.g. by Vakil et al. (1997), investigating the sub component planning, have 

been tested in young adults with ID. Studies using the problem-solving task Tower of Hanoi have 

found different results, e.g. Valkil et al. (1997) found a lower performance by young adults with ID 

than a control group matched on mental age. This, whereas Numminen et al. (2001) found no 

difference for adults with ID and mental age matched controls. However, the study by Numminen et 

al. (2001) also showed that the ID group needed more trials to solve the task and they did break the 

rules more often. 

A study of an extensive range of EF, in children with ID, done by Danielsson et al. (2011), presents 

results, showing a lower performance on planning related tasks by the children with ID, compared to 

control groups matched on mental age. This study is one of the most extended studies of EFs in 

persons with ID and it showed that children with ID preformed on the same level with the control 

group matched on mental age on verbal executive-loaded working memory, switching and most 

fluency tasks. The results also showed a worse performance by the ID group, compared to the group 

matched on mental age on EF like inhibition, planning, and non-verbal executive-loaded working 

memory, suggesting children with ID have a specific profile of executive functioning (Danielsson et 

al., 2011).  

So what about the specific planning then? How could this change the handling of stepping out of the 

shower in time?  
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2.2.4 Planning ability  

The traditional view of planning builds upon the discussion of EF, presented above. As could be seen 

in the section “2.2.1 Breakdown of the functions –a traditional view“, there are some claims that 

planning is a specific EF per se (e.g. Pennington & Ozonoff, 1996, Hobson & Leeds, 2001), while 

others are more fuzzy about the relation of planning an EF. Here the relation definitely exist, but 

planning is used more as an example of EF (Elliot, 2003), which could indicate planning being a 

combination of other EF, since it requires cognitive flexibility. On this, Asato et al. (2006) presents 

results suggesting that the ability to inhibit premature answers and to think before acting is 

important for planning ability. On the same track, a study by McCormack & Aance (2011) argues that 

cognitive flexibility, often accounted for as EFs like inhibition and switching (separate or in 

combination), is related to the development of planning in children. 

The study of a wide range of EF in children with ID shows an uncertainty regarding the EF profile for 

these children (Danielsson et al., 2011). Here, the EF ability planning seems to differ from some of 

the other EFs, regarding to intelligence, in the sense that children with ID perform worse than 

children with the same mental age (or intelligence level) on tasks requiring planning ability. In 

Rönmark et al. (manuscript in preparation) planning, seen as a possible combination of different EF, 

is investigated in this group and presents a theory that planning is extra hard for the group 

(compared to a control group matched on mental age) when the task require one to switch between 

different strategies. The results also show problems with cognitive flexibility and it is indicated that 

this could affect the switching of strategies. This is consistent with Bray et al. (1997), that suggest 

that persons with ID have the necessary cognitive structure to allow them to use strategies, but that 

there are certain constrains to using them and changing between them. Bray et al. (1997) suggested 

that this could be an effect of constrains in their working memory capacity.  

Rattermann et al. (2001), suggests that planning abilities depend a lot on the ability of shifting when 

doing complex tests that includes a main goal and sub goals, and that people with lower executive 

functions have problem with this.   

2.3 A Way to an Alternative View  
Throughout time there have emerged many critics of the more traditional view of cognition, and in 

this specific case on EF and planning ability. There is the discussion of the possible problems with the 

definition of EF and how to talk about different possible subcomponents, but there is also the 

discussion of ecological validity and to look at cognitive phenomena in its natural context. Burgess et 

al. (2006) argue that many of the tests used in the traditional view (like the Tower of London and the 

Stroop test among others, see 2.2.2 Tests of executive functions) is based on a conceptual framework 

that no longer should be in focus in neuropsychology (and perhaps other areas of cognition). They 

argue that the tests might not be optimal for their thought purpose. To better be able to understand 

the processes and to be able to use the result to a greater extent, Burgess et al. (2006) propose a 

view that is more function-led. This approach, they argue, would increase “representativeness” as 

well as generalizability”. In Figure 1 Burgess et al. (2006) presents different levels of explanation for 

EF, where the construct and the operation levels are the ones where most of the traditional view 

focus on (many experimental observations would go into these levels), while they want to change 

the focus to the third level instead. The first level refers to a theoretical cognitive resource suggested 

by research findings that is interpretation of data instead of the phenomena that are part of them 

(Burgess et al., 2006). Operation is presented as something that is not directly observable in the 
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individual, but emerges from task analysis and changes in dependent variables. This level is to be 

understood as the state of the individual more than to show the interaction between the individual 

and the environment, which is observable in the third level (Burgess et al., 2006). It is pointed out 

that focus on the third level increases the ecological validity as well as helps with the problem of 

translating behavior from inside the laboratory to the natural environment. It is important to 

represent the interaction between the situational context and the individual, so that the external 

world is not forgotten (Burgess et al., 2006).   

 

Figure 1. Levels of Explanation in the Cognitive Neuroscience of Executive Functions (Based on Burgess et al., 2006) 

This view is a part of a transmission over to a more context based view of cognitive processes. This 

has several common features with situated cognition, a view described below. Burgess (2006) claims 

on the other hand that one can achieve the right context with laboratory studies, if one were to have 

tasks that functioned just as it does in the real world. Hayes & Roth (1997) has tried to study planning 

from a more “real” planning task, although still in the lab setting, were the participants were to plan 

a day’s errands. At the same time data was gathered thorough a think-aloud method. Hayes & Roth 

(1997) sees planning as opportunistic, and as something that constantly changes, requiring the 

planner to constantly refocus his or her attention. Through this study, they show that planning is 

defined on a space of the dimensions, time and abstraction, and these can change during the 

execution of the planning and that it is important to be able to use mental simulation to plan for 

future events. There are two kinds of mental simulations, suggested by Hayes & Roth (1997), time-

driven and event-driven. During the mental simulation, they suggest, the planner uses questions 

about fulfilling goals and sub goals, about how to spend their time and what causes their actions will 

have. Hayes & Roth (1997) also discusses that the already known information in a situation (top 

down processing) can help with memory load, so that the planner can focus his or her attention on a 

precise area in the planning spaces hierarchy. This might not be of much help, however, since 

opportunistic planning depends a lot on dynamic environmental input (bottom up processing), 

suggesting handling the dynamic environment being an even bigger factor in successful planning. 

These results are somewhere in the middle between the traditional and the alternative view 
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presented in this thesis, but can be seen as a step from the first towards the second. They ask how 

the planner tries to solve the task, getting information about the process of planning, instead of just 

testing if they succeed or not. The alternative view builds on the same ground as Burgess (2006) 

(critique against de-contextualization of cognitive processes), but this view takes it a step further – a 

step out into the wild (or maybe out of the shower).  

2.3.1 An alternative research perspective 

As a counter reaction to seeing cognition without its context (as in the view described earlier, as well 

as cognition as pure computation) different ways of handling the term emerged. Three central ideas 

are the embodiment thesis, the embedding thesis and the extension thesis, that all embraces the 

situation, or the context, in which the cognitive process occurs (Robbins & Murat, 2009). The basis of 

the embodiment thesis is that the body, in a way, shapes the mind, and that cognition is not just 

dependent of the brain. Robbins & Murat (2009, p.6) writes: 

“It seems natural to think of cognition as an interaction effect: the result, at least in part, of 

causal processes that span the boundary separating the individual organism from the natural, 

social, and cultural environment. To understand how cognitive work gets done, then, it is not 

enough to look at what goes on within individual organisms; we need to consider also the 

complex transactions between embodied minds and the embedding world.” 

Here, they focus on cognition in context as well, but as a difference to the embodied thesis, the 

environment is in focus within the interaction between the individual and the environment, instead 

of just seen differently based on the body of the individual. These two theses still go very well in line 

with each other, since strategies to off-loading cognitive load to the environment depends on many 

bodily states and abilities, like perception. Hutchins (1995) writes about the embossing as something 

wider than the embodiment thesis, since it much more points to why it is important to study 

cognition in its natural environment, and the interaction between mind, body and world. Robbins & 

Murat (2009) exemplifies an interaction as the way of off-loading cognitive work onto our 

environment. This way of using different strategies to handle cognitively demanding tasks aims at 

minimize the cognitive load on the internal processes, like on working memory (Robbins & Murat, 

2009). Examples of doing this could be writing down appointments in your calendar, or perhaps set a 

timer to know when to get out of the shower in time (these strategies can be viewed as a sort of 

cognitive artifacts, and will be discussed further under the chapter 2.5.2 Cognitive artifacts). This way 

an individual is not dependent on being able to store and manipulate all the necessary information in 

their heads. Clark & Chalmers (1998) discusses how evolved creatures do not use more costly ways to 

solve problems, than they have to, in terms of storing and processing information. The third thesis is 

based on the notion that cognition is not bounded to an individual organism – that It can extend 

beyond the limits of the individual. Clark & Chalmers (1998) claims that a cognitive system, like a 

human, has a cognition that includes both physical and social features of the environment – that 

there are no fix boundaries between individual and world when It comes to cognition.  

Each of these three theses adds to the way of seeing cognitive activities or processes as a part of a 

situation, depending on the context in which it occurs, locally or globally, and this is the ground for 

what is called situated cognition (Robbins & Murat, 2009). Garbis (2002) also points out that earlier 

research show the need to stop viewing cognition as something decontextualized, when trying to 

understand it. Norman (1993a) also writes that the view of situated cognition is not homogenous, 
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and Garbis (2002) suggests seeing the field as a collection of different stances, with at similar view of 

cognition and context. However, Garbis (2002) presents four basic assumptions within the field of 

situated cognition. The first is that the question of universal principles guiding cognition is wrongly 

based, and that cognition should be viewed in different situations (giving it more focus). The second 

assumption builds on the first and emphasis the importance of context when talking about cognition. 

The third assumption highlights the social aspects of distribution over individuals and the setting they 

are in. These three assumptions are much the same as the base of the theses presented by Robbins 

& Murat (2009), but the fourth assumption emphasizes a strong interpretive view, adding the 

cultural knowledge to the view of situated cognition. This for example means that different everyday 

life activities has different socio-interactional scripts attached to them, and these are aspects that 

must be acknowledged when studying cognition in a situated view (Garbis, 2002).  

Situated cognition, therefore, sees cognition in relation between the individual and the context, 

embracing physical, cultural and social aspects of the environment. The center of cognition is in the 

relation between the two, emerging from the interaction (Garbis, 2002). 

Another perspective, similar to the perspective of situated cognition, is activity theory. Activity 

Theory builds on activities including a subject (an individual) that has an object (a goal) that is 

reached by a series of operations, using mediating artifacts (Garbis, 2002). This perspective can be 

used in the view of situated cognition if one looks at it in the context of the natural environment, but 

with an explicit discussion of the mediating artifacts used.  

2.3.2 Cognitive artifacts 

In the view of situated cognition, it is pointed out that it is an advantage to not keep a lot of internal 

representations (information) in mind when doing cognitively demanding tasks (Robbins & Murat, 

2009). Kirsh (2010) writes that external representations is an obvious advantage, since it saves 

internal memory and processing, but that it is more to it. Several ways of enhance cognitive abilities 

are presented. These include the external representations changing and providing structures, to 

minimize cognitive costs, creating operable references (giving more natural representation of a 

cognitive structure than mental representations) and to help controlling and coordinating thought. 

Together they are providing a way to a more powerful way of thinking (Kirsh, 2010).  

External representations used to perform cognitive actions or processes are an example of cognitive 

artifacts. The essential aspects of cognition comes from the power of being able to use 

representations for perceptions, experiences and thoughts, in some other way, taking away 

irrelevant details (Norman, 1993b). A cognitive artifact is something that is created to help and 

support cognitive processes, by representing something from the world in a more manageable way. 

Once the thought or idea is represented by the representation (here the cognitive artifact), the 

represented world is no longer that relevant – since the individual then performs their thinking on or 

with the representation. It is also possible for a cognitive artifact to be a representation of another 

representation (Norman, 1993b). A well designed cognitive artifact can extend someone’s mental 

abilities and expand the ability of thought by reducing the number of thought processes. In that way 

hard or time consuming tasks can be simplified, letting the individual use their cognitive recourses in 

another way.  

Cognitive artifacts can be divided in different ways. One first division is made between physical and 

mental artifacts, where physical artifacts are in the external world and the mental ones are inside the 
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individual (a memory rule, for example). Cognitive artifacts can also have different functions, where 

experimental artifacts provide ways to act and experience the world we are in, and the world itself 

plays a big role. This, where reflective artifacts instead provide ways to experience and act upon the 

representation itself (Norman, 1993b).  The artifact can also affect the cognitive task or process in 

different ways. This aspect has resulted in two different views of cognitive artifacts. The first is the 

personal point of view, and this accounts for the artifacts that change the task or process. For 

example, instead of remembering what to get in the grocery store, one can write it on a note, and 

thereby changing the task from remembering to a perceptual one (reading the list). This view focus 

on the effect the artifact has on the individual (e.g. enhancing memory). The second view, called the 

system point of view, focuses on how the individual together with the artifacts become a system that 

has a greater cognitive ability than if the individual were without the artifact (Norman, 1993b). 

Garbis (2002) adds that this view focus on the increase in overall performance, in relation to the task 

being performed, instead of seeing it as an increase in the individuals specific abilities.  

Norman (1993b) also point out that understanding, using and learning by the use of artifacts is 

affected by how the artifact is formed. One aspect is if the artifact is or has a surface or an internal 

representation, meaning if what you see is all there is to it or if there is something more, hidden for 

the user. The internal artifacts are more dynamic and needs a good interface to be understood, since 

they can appear more abstract. Norman (1993b) presents two design principles to be considered, 

discussing cognitive artifacts. The first principle is the naturalness principle that focuses on the 

support that experiential cognition gets when the properties of the representation matches the 

properties of the thing being represented. The second principle is the perceptual principle, saying 

that perceptual and spatial representations are more natural, if the first principle is fulfilled. For 

example, for someone who has not mastered Arabic numbers yet, a picture of two apples are more 

natural and less reflective than the Arabic number “2”. Garbis (2002) writes that cognitive artifacts 

can be seen as extensions to what originally were human tools, by externalize them into a physical 

structure (assuming the artifact is a physical one).  

Other people can also be seen as a support, and a natural part of cognition. The view of distributed 

cognition sees cognition as something outside the individual, that the cognitive processes flows 

between the individual and the environment (Hollan et al, 2000). In this environment other people 

exists and can work as a support of cognitive processes, and are referred to as socially distributed 

artifacts.  

2.3.3 Planning ability in a natural environment 

Norman (1993a) writes “What good are planning and reasoning if real events cannot be readily 

predicted?” emphasizing the importance of context and natural environment. Relatively few studies 

of planning ability in natural environments have been done, but one is made by Chevingard et al. 

(2000). They studied planning activities in individuals with dysexecutive syndrome, compared to a 

control group on three everyday life activities (shopping for groceries, cooking and answering and 

posting a letter). Chevingard et al. (2000) describes planning in everyday life as a two stage process, 

where the first step is to develop a plan of action, based on a goal (or several goals). The second step 

is to monitor the execution of the own action so the plan is to be successful. The first step is based on 

context knowledge that usually is well learned sequences (which can be likened to scripts) for 

different situations. The second step on the other hand requires the monitoring of the environment, 

to match it to the knowledge looking for mismatched so that the action or plan can be altered 
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accordingly (Chevingard et al., 2000). This can be linked to the contextual and cultural approach of 

the situated perspective, since the study has an ecological approach to planning. The results of the 

study shows that individuals with dysexecutive syndrome performed on a lower level in step two of 

the planning process, compared to their control group. Chevingard et al. (2000) suggested this was 

due to “context neglect” and “environmental adherence”, that it was hard using bottom-up input to 

refocus attention. Manchester et al. (2004) also stresses the importance of reliable behavioral 

observations in ecologically valid environments to understand how EF, there among planning, works. 

Burgess (2010) shows that, estimated by their caretakers, problems with planning are the most 

frequent symptom for people with dysexecutive syndrome. 

2.4 Intellectual Disability and Time 
To really understand why you have to step out of that warm shower it seems necessary to grasp 

time, or at least how events can be sequenced. The aspect of time is a known problem area for 

individuals with ID, and is further used in Kylén (1986), presented under 2.2.1 Ability profile.  

2.4.1 Time management and orientation 

Understanding the concept of time is a crucial part of being able to plan and to execute actions 

(Schoner, 2002). Janeslätt et al. (2009) writes that all children need to be able to handle time to be 

able to form a plan and execute actions with regard to their personal goals and different 

environmental demands.  Children with ID have problems with time-processing ability that includes 

time perception, time orientation, objective time and time management. These categories makes a 

difference between subjective experience of time, the knowledge of what day or month it is, 

understanding conceptual units such as a day or a year and understanding temporal order, as well as 

time in relation to a clock (Janeslätt et al., 2009). As presented above, the aspects of time are limited 

in children with ID and that this in some cases is a somewhat decisive factor (Kylén, 1986). Janeslätt 

et al. (2009) writes about time management as an EF, while others, like Barkley et al. (2001) 

separates it, even though views it as something closely related.  

Owen & Wilson (2006) writes that there are no clear evidence how difficulties in time telling affects 

everyday life, but that careers usually describe the individuals with these problems as liking routines 

and having problem with change. They suggest that these phenomena are linked, but also suggest 

that numerical skills and difficulties in understanding environmental cues are possible affecting 

factors. One of the problems known to persons with ID is that they have problems understanding 

abstract concepts, such as time, and Owen & Wilson (2006) suggests that, to help these individuals, 

the focus should be on the practical application of time in everyday life activities.  

Leven (2007) points out that it might not be necessary to have a full understanding of time to be able 

to handle everyday life activities requiring prospective memory – but that some sense of the future 

still is needed. 

2.4.2 Prospective memory 

Prospective memory can be connected to planning, since it is defined as the process and skills that 

are required to be able to fulfill an intention or a goal – to pursue future actions and plans (Ellis and 

Kvavilashvili, 2000). It gives us the ability to use our cognitive capabilities to coordinate actions and 

plans in everyday life activities, that cannot be done right away. It is important to be able to recall 

what to do, as well as when to do it, when the time of the action or plan comes (Ellis and 

Kvavilashvili, 2000). This is because the memory for the future is strongly connected to the past and 
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builds on previous experience as well as your cognitive capacity and what context you are in. (Leven, 

2007).  This is strongly connected to simulation, since it is important for humans to be able to 

simulate the future (based on experience) to be able to adapt to the world, and is hypothesized to 

correlate with skills of imagination (Schacter & Addis, 2007). 

For individuals with ID, previous research has indicated a weakness in their prospective memory that 

affects adaptive behavior in everyday life (Leven, 2007). Applied to the shower problem - the theory 

of prospective memory would then be the processes connected to deciding to get out of the shower 

in time so you don’t get late for school or work, and then actually doing it when the time comes.  
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3. Part I 
The first part of the present study includes method, analysis and results for interviews and a 

literature search, done to answer questions about if planning ability is difficult  in everyday life and 

what type of situations these difficulties arises, what kind of cognitive artifacts was used and 

information around that. This data is analyzed and used to create a survey, to work as a tool to 

further access information about planning ability in adolescence with ID and to see what artifacts are 

used and which properties they have.   

3.1 Method 
The used method for the first part of the study is described below, including participants, data 

collection and the analysis of the data.  

3.1.1 Participants  

Parents of five adolescents, aged 12-19 years participated in this part of the study. They were 

recruited through schools for children with special needs in different cities, in the counties of 

Södermanland and Östergötland, in Sweden. Participants were selected based on the following three 

criteria for their children: (1) diagnosed with ID, (2) chronological age between 12 and 19 years, (3) 

the participants went to a the compulsory school for pupils with learning disabilities 1, which in 

Sweden means that you have a mild to moderate ID and not a severe one since they have a special 

orientation within the compulsory school for pupils with learning disabilities, called training school2. 

If a child follows a curriculum for educationally atypical students, they have an IQ under 70, since it is 

one of the criteria (the statistical one) that have to be fulfilled to be assigned the curriculum.  

3.1.2 Data Collection 

The participants took part in separate semi structured interviews. They were asked to think about 

“support of thought” when it comes to planning before and during the everyday task “to get ready 

for school in the morning”, before being interviewed. They were instructed to think about the 

situation both when they were in it, and to take some notes (and almost keep a journal) about the 

situation, as well as in retrospective. The parents were given a short instruction of different types of 

support, with a general explanation that “support of thought” could be more than the physical 

objects that they sometimes could get from the Child and Youth Habilitation. It was pointed out that 

it can be physical objects, as well as mental support (e.g. learning a chant for a rule of memory), or 

that it could be another person, or a change made to the environment (e.g. putting your clothes in a 

certain order, so you remember to put underwear on before the pants), to get information on 

different kinds of cognitive artifacts used. See Appendix B - Interview for the underlying structure of 

questions, asked in the interviews. The literature search was made through the Linköping University 

search database.  

3.1.3 Design/Analysis 

The data from the interviews were analyzed by coding and was categorized it into different parts, 

regarding the daily morning routine and tasks related to planning.  

                                                           

1
 Translated from the Swedish word ”särskola”.  

2
 Translated from the Swedish word ”träningsskola”. 
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The searched literature was went through, coding results about EF and planning ability regarding 

children  with ID, and separated into two categories based on if the researched came from laboratory 

experimental psychology or tasks in a more natural environment. These categories were then used to 

be compared with the coded categories from the interviews create statements to be used in the 

survey, in the second part of the thesis. The categories from the traditional literature had to be 

“translated” to common language (e.g. not use the term shifting) so that the parents would 

understand what they were answering. This was done by taking examples of situations where the EF 

could play a role and writing statements based on these to be used in the survey.  

3.2 Result 
First, the categories that emerged from the interview data and the previous research are presented, 

and then the results from the interviews are presented in relation to this thesis first research 

questions.  

Categories 

The data from the interviews showed categories including: 

 Socially distributed cognitive artifacts (other people) 

 Physical cognitive artifacts (as actual things) 

 Cognitive artifacts in the sense were the environment is 

changed with what is already in it, to support cognitive tasks 

 Memory strengths and weaknesses 

 Concept of time 

 Need of structure 

 Abstract thinking and cause/effect 

 The ability to handle volume and hierarchies 

Two of the categories were found repeatedly through the data set, when it came to planning in 

everyday activities were one have to think ahead. These were socially distributed cognitive artifacts 

and concept of time. The results show a lack of understanding of time, resulting in problems with 

time management. Examples of this could be that the adolescent had problems understanding that 

tomorrows afterschool activity were not going to happen today if one talked about it during the day, 

or that he or she could not determine if it was an reasonable amount of time left to brush his or her 

teeth when it was ten minutes before they had to leave for school. The data showed that it is hard to 

handle the concept of time, were the adolescents could tell the time on a clock, but they cannot 

understand the meaning and consequences of someone telling them there will be dinner in twenty 

minutes. The results show that trouble with time management strongly affected the adolescents’ 

possibilities to plan on their own. Instead the results showed that other people, here categorized as 

socially distributed cognitive artifacts, had to change the planning task for them. Examples of this is 

when the parents constantly tells their children what to do and when to do it, since they in many 

situations do not know long time task should take. The socially distributed artifacts work together 

with physical cognitive artifacts to plan and help the adolescent to handle time. Examples of this that 

emerged from the data is when schedules on a weekly or daily basis is used to help with the planning 

or when other time supporting artifacts are used, like a “Timstock” that visualizes time with a 

number of lamps that go out as the time goes. The results show that it is often the parents that 
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makes or prepares these schedules or starts the Timstock, but it is then up to the adolescents to use 

them.   

The analysis of the data shows that the schedules become both a supporting artifact for memory and 

structure. A common feature that was found in the schedules, daily or weekly, is that the orderly 

placing of activities is important – for instance that it goes from the top to the bottom as the day 

goes. The results show that this helps with the structure of time, because it helps create a sense of in 

what order activities happens during the day. It is therefore visualized that computer time is after 

doing the home work, so even if you cannot tell that that would be around 6pm, you still can tell it is 

after you have done your homework.   

Another aspect, related to concept of time, is the ability to handle volume and hierarchies. It was 

shown that it often is hard to handle hierarchies when it comes to time (day, hours, and minutes) 

and money (that five twenty bills are the same as a one hundred bill).  

Within the discussion of schedules, the category of structure emerged. The interviews showed a 

different need of structure for different individuals, during different tasks. An example of this was 

how the parents could change the level of detail on the schedule, or that the adolescents could have 

a hard time diverging from their ordinary schedule, without thorough preparing. Artifacts used here 

could be action sequences presented in a structured order, using pictures, text or the two media 

combined. Example of a sequence could be the order to do things while taking a shower.   

The category of abstract thinking and cause/effect emerged from that it was shown that the 

adolescents had trouble seeing the effects of their actions if they were not very concrete. It was also 

shown through examples of when parents had to simplify or make up reasons to why they had to 

diverge from the plan or the daily routine. For example, saying that you cannot go to the cinema 

because it is closed, when the reason actually is something else more complex. The category of 

abstract thinking and cause/effect is also connected to the category of changing task or activity. The 

analysis showed that it sometimes is hard to change activity, when the consequences of not changing 

activity are not direct and now. An example can be when watching a movie and skipping to go to the 

bathroom even if one needs to.  

Another category, about memory strengths and weaknesses, showed that events from earlier could 

be remembered with a lot of details, that the parents often had forgotten about, but that the use of 

working memory was harder. For example did the adolescences often have to take instructions one 

at a time, since they otherwise could not remember or execute all the steps.  Artifacts used could 

also be pictures of all the things that were to go in to the gym bag, attached to the bag, so that all the 

things could be remembered.  

The category named documentation refers to different ways of handling events in the past - to be 

able to use them in the future. This could be a diary or photos on a phone or a tablet that can be 

used to talk about what has happened or what is going to happen again. In some cases the 

adolescence used the documentation to put things they wanted to happen in lists or into their daily 

schemas.  

The analysis of the traditional literature showed categories including: 

 General dysfunction of EF 
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 Inhibition 

 Shifting 

 Cognitive flexibility 

 Working memory 

 Time management 

 Strategies  

 Handling goals and sub goals 

The categories of inhibition, switching, working memory, strategies and cognitive flexibility from the 

traditional literature can be read about in 2.2 Executive functions – a traditional view and 2.3 

Planning ability, above, and emerges from studies by e.g. Danielsson et al. (2010), Salthouse et al. 

(1998),  Rönmark et al. (manuskript in preparation), Danielsson et al. (2011), Van der Molen et al. 

(2007), Vakil et al. (1997) , Numminen et al. (2001), Asato et al. (2006), McCormack & Aance (2011) 

and Bray et al. (1997).  

In sum they show, from the standpoint that planning is a sub component/or part of EF, that problems 

with EF and working memory can be connected to problems with planning. The studies regarding EF 

(or different sub components of EF) in persons with ID suggests problems with all EF, compared to 

control groups matched on chronological age, but that the results compared to control groups 

matched on mental age, differ a bit. This meaning that the group has problems with EF compared to 

their peers, but that they also are on a lower level than children on the same intelligence level, 

suggesting that EF do not always follow IQ.  

The category of handling goals and sub goals emerged from Rattermann et al. (2001), suggesting that 

difficulties with goals and sub goals, is something that might be essential to planning. The category of 

time management includes literature like Schoner (2002), Janeslätt et al. (2009), Owen & Wilson 

(2006) and Leven (2007), saying the group has difficulties with time since it is an abstract 

phenomena. 

The analysis of the literature based on natural, more ecological valid tasks, showed categories 

including: 

 Planning based on known scripts and mental simulation 

 Handling context and a dynamic environment 

 Memory, unloading and one thing at a time 

 Time management 

 Abstract thinking and cause/effect 

The categories above came from the studies by Hayes & Roth (1997) and Chevingard et al. (2000), 

suggesting that the first stage of planning is bases on already known information and the ability to 

mentally simulate actions, and that the execution of the plan requires the handling of context and a 

dynamic environment. Understanding of time and different levels of abstraction is needed when 

creating and executing a plan in a natural environment, as well as understands cause and effect. 

Together the categories from the three different sources resulted in a survey, see Appendix A, to be 

used in the second part of this thesis. 
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Cognitive artifacts for tasks requiring planning 

A result from the analysis of the interview data is that none of the artifacts used by the adolescents 

were mental artifacts, in the sense presented above (2.3.2 Cognitive artifacts). Instead, what were 

used to help with planning related activities were physical, often surface, artifacts, as well as socially 

distributed artifacts (or the use of social distributed cognition). The analysis showed a consistent use 

of artifacts helping the adolescents to handle time and help structure everyday life. Examples of 

artifacts used were daily and weekly schedules, showing the adolescents allocation of time, time 

telling devices, called Timstock, visualizing time with small LEDs for intervals of five, ten, fifteen and 

twenty minutes. Other artifacts used were calendars, task lists and diaries.  

The artifacts effect on the planning tasks   

All of the artifacts were used to in some way enhance activities were planning were involved, but the 

data showed that the actual planning of many tasks, like getting ready for school, was originally done 

by the parents. The artifacts then helped to convey the planning to the adolescents, as well as 

helping them grasp time, event order, and supporting memory. Together the artifacts, the social 

aspect of a helping parent and the adolescents abilities made every day activates possible. Instead of 

thinking ahead about what to pack for school tomorrow, small pictures of the items that were to be 

packed were attached to the bag, so the planning and memory based tasked changed to something 

less cognitively demanding.  

Required cognitive abilities 

The artifacts were adapted to problems with time management, abstract thinking, understanding 

causes, working memory, and for the need of structure (see the categories from the interview data 

analysis above). It was expressed that the adolescents had problems with time management, both 

when it came to estimate what was reasonable to do in an amount of time and when it came to what 

it means by saying it is twenty minutes before dinner. Today, all of the adolescents could handle 

order of events, making it possible for them to understand a daily schedule from seeing the order the 

words and/or pictures were presented in. In some cases the adolescents could create event orders of 

their own, to express a wish of something happening.  

Properties in the artifacts used 

Expressions about the adolescents being sensitive to changes and being in need of structure 

(although the need of structure varied between the individuals) were especially reflected in the 

schemas, because there was flexibility in how much and in what way the information was presented. 

The interviews showed that the parents themselves could decide what pictures or words to put up 

on the schemas, depending on how much information the adolescent could handle at a time. It was 

also shown that it is good to be able to change pictures that was both concrete and abstract in the 

schemas as well as in documentation (if it was used). Other artifacts, like the ones that were used to 

support handling time, had both good and less good qualities. The “Timstock” worked good in the 

sense that it had an alarm to signal when an activity was over. It also has a number of lamps that 

goes from on to off, representing a minute each. The parents of the adolescents using them was not 

clear if the lamps helped telling how much time was left, since handling amounts often are a 

difficulty. The adolescents could not start the “Timstock” by themselves, making them dependent on 

another person to being able to use the artifact. Some of the parents also expressed a constrain in 

the artifact since it only had a maximum of 20 minutes and that the time intervals was only 

represented by different colored buttons. The last constraint was argued to not helping to learn the 
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meaning of time as time is used by other people, since it did not resemble a real clock and it did not 

even have real numbers next to the colored buttons. Action sequences were used in some cases 

since it increased the independence of the adolescents as well as gave them structure and less to 

remember.  
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4. Part II 
The second part of the present study includes method, analysis and results for the survey study 

conducted to get a bigger data set about the problems with planning and concept of time (shown 

from the interviews), problems with inhibition, cognitive flexibility etc. (taken from the previous 

research done in the more traditional view) and planning in different stages (discussed in previous 

research in more natural settings). Another aim was to see what artifacts are being used, and what 

properties these have that seems to support the planning ability in adolescents with ID. 

4.1 Method 
The used method for the second part of the study is described below, including participants, data 

collection and the analysis of the data.  

4.1.1 Participants  

The participants who were asked to answer the survey were all parents of adolescents with ID, aged 

12-19 years (M = 15.1, SD = 2.1).  The parents of 39 students were recruited through schools for 

children with special needs in different cities and counties in Sweden. The criteria for the adolescents 

of the parents were the same as in the first part of the study (1) diagnosed with ID, (2) chronological 

age between 12 and 19 years, (3) the participants went to a school with the curriculum for 

educationally atypical students3). The parents got the survey home, through the schools, and then 

decided whether to participate or not.  

4.1.2 Data Collection 

Surveys were sent out by mail and distributed through different schools in Sweden. Participants were 

also recruited through interest groups in social media. Around 250 surveys were sent out and 39 of 

these were answered. See Appendix A for the survey (in Swedish).  

4.1.3 Design/Analysis 

The survey was divided into categories of problem areas, based on the previous categories used. The 

different problem areas, based on the categories were analyzed through a repeated measures 

Anova, to see if any of the problem areas are more of a problem than others. The used artifacts were 

counted and are presented below with descriptive statistics. The open-ended survey questions were 

analyzed in the same way as the interview in part one, resulting in categories of properties in the 

artifacts, presented below.  

4.2 Result 
The results from the second part of the thesis are presented below. 

Differences between the views 

The comparison between the problem areas, through a repeated measures Anova, showed a 

significant difference between the experienced problem areas, F (5.19) = 47.37, p < 0.05. Mauchly’s 

test indicated that the assumption of sphericity had been violated, χ2 (44) = 123.22, p < 0.05, 

therefore a corrected value (Greenhouse-Geisser correction) of F was used. Post hoc test were 

conducted using Bonferroni adjusted alpha levels of .001 per test (.05/50). They revealed that 

amongst others, the category of long term memory and the one of cognitive flexibility significantly 

                                                           

3
 Translated from Swedish ”särskola”  
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differed from the other problem areas, with a higher mean score. See Table 1 for the results from the 

post hoc test.  

 
Table 1. Means and standard deviations for the different categories/possible problem areas. N = 39, Max value = 5 Min 
value = 1.  

Category Mean SD 
Long Term Memory 3.96 0.90 
Cognitive Flexibility 3.09 0.87 
Cause/Effect 2.64 0.74 
Tasks in several steps 2.30 0.69 
Time 2.29 0.97 
Working Memory  2.26 0.72 
Context 2.08 0.77 
Prospective Memory 1.63 0.96 
Structure 1.63 0.72 
Total need of planning support 1.53 0.53 

 
Table 2. Differences  between the different categories/possible problem areas. 1 = Long Term Memory, 2 = Cognitive 
Flexibility, 3 = Cause/Effect, 4 = Tasks in several steps, 5 =Time, 6 = Working Memory, 7 = Context, 8 = Prospective 
Memory, 9 = Structure, 10 = Total need of support in planning tasks. Grey areas represent no significant difference. 
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Category 1 2 3 4 5 6 7 8 9 10 

1 
 

 t(38)=4.28,  
p = .008 

t(38)=6.98,  
p < .001 

t(38)=9.02,  
p < .001 

t(38)=7.78,  
p < .001 

t(38)=9.09,  
p < .001 

t(38)=9.78,  
p < .001 

t(38)=10.92,  
p < .001 

t(38)=12.46,  
p < .001 

t(38)=14.34,  
p < .001 

2 t(38)=4.28,  
p = .008 

 t(38)=2.42,  
p = .001 

t(38)=3.08,  
p < .001 

t(38)=3.45,  
p < .001 

t(38)=4.15,  
p < .001 

t(38)=4.99,  
p < .001 

t(38)=6.61,  
p < .001 

t(38)=7.59,  
p < .001 

t(38)=9.02,  
p < .001 

3 t(38)=6.98,  
p < .001 

t(38)=2.42,  
p = .001 

 t(38)=2.07,  
 p < .001 

t(38)=1.77,  
p =.059 

t(38)=2.27,  
p =.163 

t(38)=3.12,  
 p < .001 

t(38)=5.03,  
 p < .001 

t(38)=5.91,  
 p < .001 

t(38)=7.38,  
 p < .001 

4 t(38)=9.02,  
p < .001 

t(38)=3.08,  
p < .001 

t(38)=2.07,  
 p < .001 

 t(38)=0.05,  
p = 1 

t(38)=0.25,  
p = 1 

t(38)=1.31,  
p = 1 

t(38)=3.49,  
p = .34 

t(38)=4.14,  
 p < .001 

t(38)=5.46,  
 p < .001 

5 t(38)=7.78,  
p < .001 

t(38)=3.45,  
p < .001 

t(38)=1.77,  
p =.059 

t(38)=0.05,  
p = 1 

 t(38)=0.15,  
p = 1 

t(38)=1.04,  
p = 1 

t(38)=2.98,  
p = .312 

t(38)=3.36  
p = .019 

t(38)=4.23,  
 p < .001 

6 t(38)=9.09,  
p < .001 

t(38)=4.15,  
p < .001 

t(38)=2.27,  
p =.163 

t(38)=0.25,  
p = 1 

t(38)=0.15,  
p = 1 

 t(38)=1.05,  
p = 1 

t(38)=3.23,  
p = 1 

t(38)=3.81  
p = .007 

t(38)=3.65,  
 p < .001 

7 t(38)=9.78,  
p < .001 

t(38)=4.99,  
p < .001 

t(38)=3.12,  
 p < .001 

t(38)=1.31,  
p = 1 

t(38)=1.04,  
p = 1 

t(38)=1.05,  
p = 1 

 t(38)=2.25,  
p = 1 

t(38)=2.63  
p = .171 

t(38)=3.63 
p = .003 

8 t(38)=10.92,  
p < .001 

t(38)=6.61,  
p < .001 

t(38)=5.03,  
 p < .001 

t(38)=3.49,  
p = .34 

t(38)=2.98,  
p = .312 

t(38)=3.23,  
p = 1 

t(38)=2.25,  
p = 1 

 t(38)=0,  
p = 1 

t(38)=0.56,  
p = 1 

9 t(38)=12.46,  
p < .001 

t(38)=7.59,  
p < .001 

t(38)=5.91,  
 p < .001 

t(38)=4.14,  
 p < .001 

t(38)=3.36  
p = .019 

t(38)=3.81  
p = .007 

t(38)=2.63  
p = .171 

t(38)=0,  
p = 1 

 t(38)=0.69,  
p = 1 

10 t(38)=14.34,  
p < .001 

t(38)=9.02,  
p < .001 

t(38)=7.38,  
 p < .001 

t(38)=5.46,  
 p < .001 

t(38)=4.23,  
 p < .001 

t(38)=3.65,  
 p < .001 

t(38)=3.63 
p = .003 

t(38)=0.56,  
p = 1 

t(38)=0.69,  
p = 1 
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Cognitive artifacts for tasks requiring planning 

The artifacts used are presented in Figure 2, showing a great use of socially distributed artifacts, as 

well as some type of journal and a schedule (in text/pictures for a day or a week at a time) together 

with a calendar for handling longer time periods.  

 

Figure 2. Number of artifacts used of the different types found. 

Categories 

The results from Table 2, together with the open-ended questions in the survey shows categories 

similar to the categories reported in the results for the first part of the study, above all for the 

alternative view. It is shown that socially distributed artifact (as persons around the adolescents) are 

the most used support for planning related activities. It was expressed that it, in many cases, were 

other people that did prepare the other artifacts for the adolescents to use.  

A category of memory were found, were it was shown that social and physical artifacts were used to 

support memory in different ways. The schemas or calendars used by the majority of the adolescents 

helped them remember what was going to happened in the future. For example, if the parent had 

put up swimming lessons on today’s schedule it could help the adolescent to remember packing the 

swim suit. But it was shown that the socially distributed artifacts still had to remind the adolescents 

to actually do it in several cases.  

The category concept of time was shown through the need for support in handling time through 

artifacts. Again socially distributed artifacts played an important role, since they handled the time 

concept when making daily and weekly schedules as well as preparing and starting time artifacts like 

the Timstock.  
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Together with memory and concept of time the category need of structure also emerged, through 

parents saying that the positive aspects with for example calendars, schedules and action sequences 

were the way they could structure information through visualization.  

The category of documentation was also shown to be related to structure and future. Documentation 

was done by a journal or a contact book (used in school and home), and it was noted that it was a 

concrete way to talk about what has happened and relate it to the future.  

The artifacts effect on the planning tasks   

As in the result from part one of the present study, the artifacts described were used to in some way 

enhance planning activities, but that the actual planning of many tasks, was done by the parents or 

an assistant. The preparing of the physical artifacts was often done by someone other than the 

adolescent, since he or she did not have the capacity to do it in a way that helped them with their 

planning. For example, the parents prepare the calendar or the weekly schedule, so that the 

adolescents could use them more as a support of memory, than a support of doing the actual 

planning.  

Properties in the used artifacts 

The open-ended questions in the survey shows several properties supporting the identified problem 

areas presented above. Socially distributed artifacts (parents, assistants, etc.) were used by all the 

adolescents, when it came to planning related activities (amongst others). It was stated that a parent 

always is the best alternative in helping to get things done, although maybe not the best alternative 

in learning to handle the tasks and be more independent. The socially distributed artifacts were 

stated as the most flexible. Flexibility was a general property that emerged in the data, as being 

needed in all kinds of support. The need of structure and routine, presented above, was represented 

in artifacts like the calendar and the different schedules. These artifacts are used to present 

information in a structured order, also helping to manage understanding of time by the way 

information is presented (in a calendar for example can every square representing a day be the same 

size, so the individual can cross over them to represent getting closer to a certain event). The parents 

stated that the flexibility in the schedules mainly lies in how they can change the amount and 

content of information being presented to the adolescents. This makes it possible to adapt the 

artifact after the strengths and weaknesses of the person that is supposed to be helped by it.  

Also supporting memory, and at the same time being a more concrete way to talk about past and 

future, is the use of a journal/contact book. It emerged from some parents that it was used to talk 

about the past and the future. It was also noted that the contact book could be used to help the 

adolescent to understand why something had happened and if it was something bad or unpleasant -

how to stop it from happening in the future. Both pictures and text were used when they represent 

the information.  

Action sequences are used more independently than the making and altering of schedules or the 

starting of a Timstock. They support memory as well as the understanding of cause and effect, 

helping the adolescents to handle actions containing several steps by giving them structure. The 

action sequences helps with the ordering of steps in the action, making the individual more 

independent. 
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Artifacts supporting the handling and understanding of time, like the “Timstock”, are both seen as a 

well-functioning artifact and a non-functioning one. The positive aspects of this support, stated by 

the parents, are that there is no need for understanding of numbers that the ”Timstock” visualizes 

the time by a countdown of lit lamps together with an alarm sound. The negative properties were 

stated to be that it does not simultaneously help training typical time telling (or using), that it is 

restricted to intervals up to 20 minutes, it is often dependent on other people starting it, and the 

adolescent were in one case distracted by the lit lamps, so he or she could not do the task at hand 

when using the artifact. Alarms (by sound) were also used in phones etc. to help reminding the 

adolescent so do something at that time.  

A general comment of the practical aspects of the physical artifacts is that it is not practical to carry 

around a lot of stuff. It would be preferable to have it all gathered. Another general aspect is that the 

adolescents are very dependent on the artifacts (physical or social) and if they for some reason do 

not work it would sabotage the whole task (and maybe more if the individuals are sensitive to 

change). The parent feels that there is a lack of training within the artifacts. It would be better if they 

simultaneously helped the adolescents to get better at the tasks, like planning, remembering or 

handling time.  
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5. Discussion 
Below are some methodological considerations pointed out, before discussing the results from part 

one and two in the present thesis. 

5.1 Method 
Since one of the aims with the present thesis was to use a perspective of situated cognition, when 

investigating cognitive artifacts in adolescents with ID, methods commonly used for that perspective 

could have been an alternative to the methods used. Usually observations are done, investigating 

phenomenon (Garbis, 2002) but using this method for collecting data would have been difficult due 

to two reasons. One of the reasons is that the presence of the investigator would affect the behavior 

of the adolescents to such an extent that data would not correspond to their everyday life behavior. 

This is due to that the adolescents are very social, and like to talk to anyone, and would not be able 

to ignore someone unusual being in the room without constantly interacting with that person, 

something that also were discussed in the interviews. Many of the adolescents also have problems 

with change, making it hard for someone outside to come and observe. Another reason is that it is 

hard to get parents to children and adolescents with ID to participate in studies about their children 

for many reasons (they already has e very demanding everyday living, so it is hard to take time to be 

a part of a study like this, and the anonymity can be extra sensitive). That is why observations (live or 

recordings) were not used. To get data that was as close to observations, using interviews, the 

participants were to write notes (like a diary) and think about a given everyday activity, making the 

parent the observer. There are disadvantages using interviews instead of observations, including the 

parents’ biases, but it still gave a picture of how the situation was played out, who was in it, who did 

what and what types of cognitive artifacts were used. Therefore one can keep in mind that there 

might be some more to it, that did not show during the interviews. The interviews, however, were 

conducted until the data was saturated. 

The results from part one of the thesis resulted in the survey used in part two (see Appendix A). This 

was based on the categories emerged from the interviews, as well as from the categories in the 

traditional literature and the literature based on natural, more ecological valid tasks. The categories 

from the traditional literature however, had to be “translated” from using terms like shifting, 

inhibition, and cognitive flexibility. This was done so that the parent would understand what the 

survey question asked about. This meant that there had to be put an ecological meaning in the 

results from the traditional literature that might not have been there from the beginning. This might 

turn them into something that was more alike the data from the interviews, than it originally was. 

This is a methodological issue, since the previous literature did not say that the persons with ID had 

specific problems with inhibiting impulses to say or do something when they should not, it just said 

that the EF inhibition was especially hard. The translation into everyday language made the 

statements that were to be estimated on a scale, much more alike the statements that were based 

on the categories of the interviews. This can be seen as a result in itself, since it shows the difficulties 

translating the terms from one field to another (or to everyday use or everyday language). The 

survey was used to get a more generalizable result, based on the interviews.  

It is possible that the result from the second part of this study was affected by the low amount of 

answers, since this could indicate that only certain parents wanted or felt the need to answer the 

survey.  



30 
 

5.2 Results 
The results from the thesis both parts are discussed below, based on the research questions 

presented in the beginning.  

5.2.1 Cognitive artifacts for tasks requiring planning 

Throughout this study, it is shown that there is a variation of cognitive artifacts supporting planning 

related activities for adolescents with ID. The most commonly used artifact is what can be discussed 

if it qualifies as an artifact or not, namely other persons. As mentioned in the background cognition 

can be seen through a distributed perspective, where the cognition flows between the individual and 

the environment (Hollan et al., 2000). The other persons in this environment are called socially 

distributed artifacts in the present text, since they helps and supports the individuals in their 

everyday activities. The persons, in this case mostly parents or assistants, actively helps the 

adolescents with their cognitive tasks (like doing their planning, helping them keep track of time, 

reminding them of what to do when, as well as adapting the environment after the adolescents 

need). In that sense they could be called an artifact, since the adolescents rely much on the other 

person doing all these things, and keeping track on them. This relationship might be different, 

compared to two typically developed person’s joint or distributed cognition when planning an 

everyday task together, since they might be more on the same level. The parents could be seen as a 

type of meta artifact, helping with the other artifacts as well. The other persons thereby become an 

important aspect of support in making the everyday life work for the adolescents. This could be seen 

for planning as well as other cognitive abilities, like different aspects of memory, abstract thinking 

and the relationship between cause and effect, all abilities that could play a part in planning.  

It emerged from the interviews in the first part of this study that none of the artifacts used by the 

adolescents were what Norman (1993b) calls mental artifacts. In the results from the second part, 

only one or two persons are using some kind of mnemonic rule to remember things. This can on the 

other hand be hard for the parents to know, but since previous studies shows results of lacking 

working memory, cognitive flexibility, abstract thinking and abilities like that, it might not be very 

surprising that physical and more concrete artifacts are preferred. This also goes together with the 

identified problem areas with abstraction and abstract thinking (e.g. by understanding cause and 

effect) and Normans (1993b) discussion on surface artifacts being less abstract. 

Janeslätt et al. (2009) found that children with ID have problems with time-processing ability that 

includes time perception, time orientation, objective time and time management, and that they need 

support with this.  Janeslätt et al. (2009) writes that all children need to be able to handle time to be 

able to form a plan and execute actions with regard to their personal goals and different 

environmental demands.  On the other hand Owen & Wilson (2006) writes that there are no clear 

evidence how difficulties in time telling affects everyday life, but that careers usually describe the 

individuals with these problems as liking routines and having problem with change. This link can also 

be seen in the results in the present study (where both the interview results from the first part, and 

the questionnaire results from the second part where included) where both these problem areas 

were identified. The problems with time in general can be seen by some of the artifacts used as well. 

There are different kinds of physical artifacts related to time, among them weekly schedules (using 

pictures, text or a combination of them), calendars and devices that help to count down an amount 

of time for a specific task (like the Timstock, see 3.2 Results).  
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5.2.2 The artifacts effect on the planning tasks   

Norman (1993) states that artifacts can change the task and the processes needed, for example 

making a list of groceries to shop changes a memory task to a more perceptual one. This is also found 

to be what happens in the case of planning related tasks in adolescents with ID. If the parents and 

possible assistants are to be seen as socially distributed artifacts in relation to the adolescents, much 

of the cognitive tasks are outsourced to them. Of course there is a difference here, if compared to 

the example with the grocery list since most of the cognitive tasks that the parents do are tasks that 

the adolescents could not do in the same way at all (but the person with the list still might have been 

able to remember everything, even though it would have been more cognitively demanding). As 

mentioned in the results in the first part of this study the artifacts helped the parents to convey the 

planning to the adolescents, including helping them grasp time, event order, and supporting 

memory. Instead of planning ahead by remembering that tomorrow is gymnastics class in school so I 

better pack my bag for that, the adolescent can make a habit of looking at the weekly schedule to 

then see that he or she ought to bring the gymnastics bag tomorrow, and that he or she should pack 

it today. Then on the bag there could hang small pictures of the items that are supposed to be in it, 

to make it easier to divide the task packing one thing at a time. Because of the way the artifacts is 

used, to change the cognitive tasks to what could be possible subcomponents of planning  

Then, what a planning task is could be discussed, for instance is it something that occurs only before 

executing the plan, or also during the execution. Since persons with ID typically have more problems 

in everyday life than typically developed people, and they have a lower IQ and a restricted working 

memory, it is no surprise that planning in general can be hard. Planning a task or activity can be seen 

as a two-step process (Chevingard et al., 2000) where the first part consist of making a plan, often 

based on already known scripts and of experience, where the second step is the modifications that 

might have to be done to the plan when executing it, due to a dynamic environment. Chevingard et 

al. (2000) found that people with dysexecutive syndrome (problems with executive functions, like for 

people with ID) managed the first step better than the second, and that this was because contextual 

neglect. This second part can be connected to prospective memory, cause/effect and abstract 

thinking. The individual has to be able to know and remember what to do when in relation to the 

context he or she is in, and when the environment is not exactly as planned (for example the buss is 

late) the individual has to be able to understand the cause and possible effects and to think of 

another way to handle it (change the plan). These aspects, or possible subcategories, to what 

planning is can then be related to how the cognitive task can be changed by the use of artifacts. If 

one way to divide planning ability into smaller components is by looking at these aspects, it might be 

more natural to try to support the lacking sub-abilities, instead of focusing on planning at first. 

Therefore the focus may be on using the artifacts to change the cognitive task requiring memory, 

cause/effect etc., to less cognitively demanding tasks. Having an artifact changing a task from 

planning to memory or something more perceptual therefore affects what the artifact should be 

designed to support – but it could also effect the discussion of executive functions. When seeing that 

many actual planning task does not involve very much planning (at least not in that sense) with the 

normal use of artifacts, the adolescents performances on traditional EF, planning, tests might not 

affect their real life so much.   

5.2.3 Required cognitive abilities 

The artifacts themselves could maybe have been used more for planning by the adolescents, but the 

results from both parts of the present study, together with previous research (e.g. Owen & Wilson, 
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2006), shows problems with the ability to manage time. This makes it hard to make a well-

functioning schedule, or to plan how long one can take a shower but still be able to have time for 

breakfast. To be able to fully use a calendar or a schedule, including filling it out, making necessary 

changes and remember to check it for memory support (like a calendar or a schedule usually are 

used), time management, working memory, prospective memory, abstract thinking, handling 

contextual change and understanding of cause and effect are essential. All of these abilities are 

found to be problematic in one way or another, for the adolescents in this study.  As mentioned, the 

results from both parts in this study showed that other persons were a big support by handling most 

of the actual planning, and that the artifacts was used more as a way of conveying it to the 

adolescents, than for the adolescents to use to plan themselves. The results show an ability to plan 

an everyday activity in some sense (e.g. understanding what parts should be done, or to follow a 

trained pattern), but an inability to execute and adapt it to contextual change. For example, it could 

be that an adolescent took way to long in the shower, since he or she could not tell what a 

reasonable amount of time was to do it, in relation to how much time it was left before the school 

taxi arrived. This could mean that the dynamic environment that changed (less time for breakfast) 

was caused by themselves, but together with the time management the adolescent could not see the 

effect of the long shower. This could then in turn result in missing the school taxi and then force the 

adolescent to change his or hers routine, something that in turn could be hard in itself, since the 

results show that it is very important with routine. Luckily there is always someone there to help.  

The ability to follow a trained pattern follows the preference of very strict routines. This can be 

connected to the result in Chevingard et al. (2000), were the planning of a trained script was easier to 

manage, than to be able to handle contextual differences (diverging from the routine plan).  

So how can these cognitive abilities be supported in a good way, to be able to manage others 

planning or by training and artifacts be able to plan more themselves? The results from the 

interviews and the open ended questions in the survey showed similar properties.  

5.2.4 Properties in the artifacts used  

A general keyword found in the results regarding important properties for a cognitive artifact, 

supporting planning related abilities in everyday life, is flexibility. A reason to why a parent (or other 

person around the adolescent) is seen as such an important support can be seen as a cause of their 

flexibility both in how they themselves can be and change the direct support (e.g. reminding the 

adolescent to do something at a certain time) as well as the artifacts used to convey the planning 

(e.g. by putting up the amount of information that the adolescent can handle on the weekly 

schedule). By being able to manipulate the artifacts as well as the environment (that was found to be 

done in the result of part one in the present study) the parents can find new ways to support the 

abilities of the adolescents. For example, a result found both in this study and in previous research 

(e.g. Kylén, 1986, Danielsson et al. 2011) is that the working memory capacity is very limited and then 

the parents can frame tasks so that the adolescent does not need to keep more things in mind than 

what he or she can.  

The daily and weekly schedules were also flexible in the way that they could have the same basis but 

still offer a possibility to change what information that is to be presented, as well as how it was 

presented. The properties answer to several of the needs found. For example a schedule gives daily 

events a structure (routine), as well as providing a time support by giving a sense of order of the 
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different events. This makes it possible for the adolescent to see that the swimming lessons are after 

dinner on Mondays, providing a point of reference. This way the adolescent only needs the ability to 

handle terms like before or after to get a sense of time. A calendar can also be adapted to use more 

concrete pictures as support (like actual photographs) or more general picture symbols, if the 

adolescent can handle that kind of representation. There is also a property of providing support of 

working memory that is positive about the schedule, since the adolescents do not need to keep in 

mind all the activities that comes after the lunch on Saturday, but can check them one at a time if 

needed.    

The flexibility goes together with the fact that even though there are common problem areas, the 

amount of problems in that area (or how much it affects the everyday life)  can differ from person to 

person, making the group very heterogeneous. The heterogeneousness can also be seen when 

comparing studies by e.g.  Affa et al. (2007), Danielsson et al. (2011), Vakil et al. (1997) and 

Numminen et al. (2001), showing possible problems with different executive functions, and in some 

cases showing the direct opposite strengths and weaknesses.  

Another point to the flexibility is that as the adolescents grow older and practices using the artifacts 

as well as practicing other abilities, the need of structure will change. This could be seen in what 

cognitive artifacts parents had chosen not to use anymore, with the argument that the child or 

adolescent had grown out of it in one way or another. Instead of changing to a whole new schedule, 

when the adolescents learned to handle more information at a time, the parents could just add the 

information needed to the schedule.  

The identified problem areas, related to planning activities, were also supported in other artifacts 

used. For example supporting memory, and at the same time being a more concrete way to talk 

about past and future, is the use of a journal/contact book. By using it to talk about what has 

happened and why it happened it was expressed that the use can help the adolescents 

understanding how to (or how to not) make something happen again. This could be drawn in parallel 

with the problem of understanding cause and effect, and could also be seen as a way of training 

certain ability, and by training it, it might get better to help with other tasks.    

Artifacts like the “Timstock” support the problem area of handling time in some senses, but not in 

others. It is a way of helping the adolescents to know when to start or stop an activity, as well as 

giving some sense to how much time is left (in relation to what they had to begin with) but it is 

dependent on someone else starting it, and choosing what time interval is suitable for what task. The 

last-mentioned aspect is also a known problem for persons with problems with executive functions 

(Janeslätt et al., 2009). It might be argued that a repeated use of the artifact could result in a greater 

understanding of this aspect of time, but it is expressed in the open-ended questions in the survey in 

part two of this study, that a downside with the “Timstock” is that it does not have many similarities 

with the typical way of telling time (analogue or digital clocks), and that it at least could have 

numbers so that an eventual transition from the “Timstock” to a regular watch would be easier.  

One aspect of this can be highlighted and it is the question of similarity and the visualization of time. 

These properties can be discussed in relation to the design principles by Norman (1993b) or the way 

of handling mental representations suggested by Kirsh (2010). As mentioned Kirsh (2010) discusses 

the naturalness of different representations in the world, and that by changing them to be more 

natural they can help controlling and coordinating thought. This goes in line with the naturalness 
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principle presented by Norman (1993b), that also argues that the more common features the 

cognitive artifact has with what it is representing, the easier will it be to use. When discussing the 

way to represent time what is the more natural way to represent it? Seen so a round analogue clock 

on the wall, one might argue that it has common features with time by showing how the same time 

exists every day (or is a circular motion in the universe). But the time representation can also be seen 

as something linear, where the order of things might play a bigger role, and where it is easier to see 

that eight a clock comes after five. The other commonly way to represent time, discussed above, is 

the way a schedule can be ordered. It is done on a linear basis for each day, with the events of the 

day in an order from top to bottom. When this is a way already used, it could be argued that the 

more natural mental representation of time for the adolescents using it is by showing it in a linear 

way in the “Timstock” as well. This might then be a common property that should be seen to when 

changing and developing cognitive artifacts for the group, together with properties of supporting the 

problematic areas that are known for them. By finding common properties and ways to support 

problem areas the support also become more coherent, making the changing between artifacts less 

demanding. 

A negative aspect of having a parent and/or an assistant to do the most of the actual planning is that 

it makes the adolescents much dependent on them, making the demands on the parents very big. To 

make the adolescent more independent, it was expressed by some parents that they were missing 

support that helped training aspects of planning, so that their children could become more 

independent. An artifact that was expressed to increase the independency was however the action 

sequences used by some. It was expressed that they helped with seeing the whole of the activity as 

well as handling the different steps, properties that can be seen to support the handling of a main 

goal and sub goals discussed by Rattermann et al. (2001), as well as supporting working memory by 

visualization of all the steps in the action.  

5.2.5 Problematic areas and comparison between the different views 

The comparison between the different problematic areas shows that the two areas with the highest 

score are significantly different from the rest. This shows that, of the identified problem areas, the 

long term memory and the one of cognitive flexibility were the least problematic. In the previous 

literature, nothing have been found to say that the group has big problems with long term memory, 

and in the present study the result from the interviews showed that the long term memory 

sometimes was so detailed that the adolescent could remember details that other people usually do 

not. It is therefore not very surprising that the category of long term memory got the highest score in 

the scoring of statements in the survey. This ability can then be used as a strength when working 

with cognitive artifacts. The ability itself might not need that much support, but can instead be used 

to help with other abilities. An example here could be the journal or contact book, discussed earlier. 

This artifact is not used so much to help the adolescent remember past events, since they remember 

much themselves, but is instead used as a way to talk about what has happened and understand 

why. This could then help the ability to learn from mistakes and understand cause and effect. With 

the knowledge that the actual long term memory does not need that much support and that it might 

be more important to write or present the information in a way suitable for this. A clear structure of 

the ordering of events might be more useful than writing down every little detail.  

The second category, cognitive flexibility, was based on the problem areas identified in the more 

traditional view, including inhibition and shifting in the category. This was done because cognitive 
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flexibility often refers to a merging of the different executive functions, and as discussed in 2.2.1 

Breakdown of the functions, the differences between the functions are not that clear. This shows 

that the experienced problems with cognitive flexibility are significantly lower than the other 

problematic categories. This indicates that there are bigger problems related to planning activities, 

even though there are results showing that persons with ID have a significantly lower performance 

on different executive functions test of cognitive flexibility, compared to their peers. Surly the 

different executive functions and cognitive flexibility can be a part of other problem areas, but since 

it is tested and discussed without the context of the natural environment it has been hard to do this 

comparison before. With the different focuses on internal verses external validity in the different 

views, it is natural to have different methodological standpoints, but looking at the results from the 

traditional literature one might suggest an intervention of one or two specific executive functions to 

help with planning activities. This could be helpful in some way but when looking at the other 

problematic areas together with the data from the interviews, it shows other aspects, like the 

understanding of time. The problems with time are also discussed in the more traditional literature, 

but not as an aspect of, or in relation to, planning. This follows from having a much stripped, 

experimental methodology, that in some cases is necessary, but the point here is that other possible 

relations are important since they help saying something about what really needs support in a real 

situation. When looking at the problematic areas in its real contexts one can find many examples of 

how the problems with managing time expresses itself, for example not being able to know when to 

stop showering in the morning, because the adolescent might not know how much time it might take 

to eat breakfast or get dressed. When using the alternative perspective aspects like this becomes 

clearer, and can then be useful in figuring out what to do next, to support planning. Maybe one 

should not try to look at executive functions in relation to planning in general, but use the alternative 

view to identify areas like managing time and try to support this area at first. This area could be 

supported by using cognitive artifacts with properties discussed above (see 5.2.4 Properties in 

artifacts used). When having identified the needed abilities to be able to make a plan and execute it 

in a dynamic world, the studies of executive functions could be of use again, for example by checking 

if interventions of different functions would transfer to the sub-abilities identified by the alternative 

view.  If any effects were to be found, aspects of the intervention might be possible to combine with 

artifacts, helping with training abilities at the same time as the adolescents get support in the 

artifact. This would then answer to what was experienced by some parents, as something lacking 

today’s artifacts.  

The tenth category is the estimated overall need for support when it comes to everyday planning. 

This level is significantly different from all other problem areas, except for prospective memory, need 

of structure and problems handling context. This suggest that the total need of support in everyday 

planning are similar to the need of support, or the problem, with prospective memory, need of 

structure and problems handling context. Therefore these areas might be the areas to first focus on 

in trying to eventually support planning in general. The handling and understanding of time (except 

for the aspect of prospect memory) were significantly different than the areas with the highest and 

lowest means (see Table 2). It is still noteworthy that all problem areas, except long time memory 

and cognitive flexibility, have a mean score under three, where a score of two or one suggesting that 

the adolescents have partly or wholly problems with the area. Although, since many of the problem 

areas goes closely together in a natural environment it might be hard to only focus on the aspect of 

prospective memory, for example. Prospective memory is, as discussed earlier, connected to time, 
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and it might be hard to help with one but not the other. Let us think about the problem of stepping 

out of the shower in time again. Here the prospective memory plays one role when it comes to 

actually remembering stepping out of the shower in time. That might be helped if one sets an alarm 

then – but for how long is the alarm going to be set for? How will the adolescent solve that task if he 

or she does not know what amount of time is reasonable?  Here the other problem area of 

understanding and managing time comes back in, as a requirement for independently using the 

support for prospective memory. The problem with not knowing what a reasonable time to do a task 

is, can maybe be solved by saying that showering always takes 15 minutes, and that the alarm is 

preset to this time – but what happens if one wakes up 10 minutes late and have to cut down on the 

shower time to still have time for breakfast? Here we have the context in the dynamic world again, 

that makes it extra hard, since structure and routine is important for this group. The solution now is 

the parents, assistants or other persons in the adolescent’s lives managing the changes in the world 

for them. A mentioned earlier, the result from the surveys (see 5.2.4 Properties in artifacts used) 

shows that a thing missing in today’s support is something in the artifacts to help improving the 

lacking abilities at the same time as they give support. This could then raise the level of 

independence for the adolescents, but that requires a way to handle a dynamic world without 

another person’s help (at least to a greater extent). To find possible ways to support this group 

through environment, artifacts and training, there is a need for knowledge about the real 

environment and for what planning really means there, not just what it means based on  functions in 

the brain. As Burgess et al. (2006) argues, the external world should not be forgotten, as it easily gets 

if too much focus is on the construct level of explanation. This is not to be said that studying the 

theoretical aspects of the construct level is unnecessary, but that to in the end get to the goal of 

supporting the everyday life, an alternative view is necessary.    
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6. Conclusions and Future Research  
To be able to support and discuss planning ability in everyday life for adolescents with ID, it is 

necessary to understand several aspects of planning. Firstly, one needs to know what types of 

problems are connected to the planning activity, and what it looks like. Surely planning ability 

requires higher cognitive functions that in the traditional view on cognition presented here usually 

are discussed in terms of executive functions and different combinations of them. In studies of 

executive functions in people with intellectual disability it is often studied what executive functions, 

or types of working memory that are especially problematic, often to try use the results for 

interventions to help the group. When it comes to more complex cognitive abilities, like planning, 

this might not be the best way to begin the search for a way to support everyday life. At least it is not 

the only way. 

Here, an alternative approach to higher cognition has been taken as a supplement or alternative to 

the traditional one, that has governed this kind of disability research for some time now. By viewing 

cognition in its natural environment the aspects of the dynamic world gets to play its role, and the 

activity can be seen as a whole – instead of trying to take it apart in different executive functions (or 

something alike) before actually defining what planning mean.  

This study has shown different kinds of artifacts typically used in activities related to planning (see 

Figure 1), but that the artifacts usually are physical ones, since it did not emerge use of mental 

artifacts more than one or two persons using some kind of memory rule. The mostly used way to 

handle planning was by having another person help, letting their behavior serve as a cognitive 

artifact, in the social setting they are in. Norman (1993b) includes both physical and mental artifacts 

in the term cognitive artifacts, and how to handle the other person can be discussed, but is here 

chosen to be seen as an artifact building on Vygotsky’s way of thinking of thinking as a product of 

social interaction (Garbis, 2002). What is found in this study is that the abilities needed for using 

given artifacts for planning in an independent way are missing, at least in some crucial aspects. By 

looking at planning ability as a whole these aspects arises, for example not being able to 

independently use a time-telling device, because you do not have the ability to understand and 

manage time, but if someone else sets it up for you, it could work. This means that the artifacts 

changes the tasks, or cognitive processes, needed in a way that they become less cognitively 

complex. The parents can do the planning for the day and then using a structured schedule to convey 

the planning to the adolescent, so that he or she could use it as an artifact for memory, structure, for 

handling events that are in several steps, and more. The artifacts, except for the persons, are used 

both by the adolescent and the people around him or her, changing not only one but several 

cognitive processes.  

By looking at the artifacts used, as well as seeing to how they are used, several properties that are 

strongly connected to the different problem areas emerged. The need of routine and structure, 

together with handling and managing time, are examples of these problem areas that were 

supported in different ways by the use of artifacts. A desirable property that is general for the 

artifacts is flexibility, which responds to the heterogeneousness between individuals in the group as 

well as the learning curve of the individual. At the same time as the artifact is used, it is expressed by 

parents, that it would be good if the adolescent at the same time trained the lacking ability, for 

example by having artifacts more alike the ones people without a cognitive disability use. An example 

of this, discussed above is time and regular clocks verses the time visualization of the Timstock, and 
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an important point to take from that discussion is how the artifacts corresponds to the individuals 

mental representations, in relation to how the thing represented appears in the world. If the way 

that a person can understand time is by a linear order, and not circular and by minutes and hours, 

the visualization of the Timestock might be the more natural way. Then the discussion should instead 

be focused on learning to understand other representations and then work with the alternative 

representation throughout all the artifacts, to use it more consistently. 

As discussed in 5.2 Method, it was problematic to compare the supposed problem areas from the 

different views. This could be due to the different explanatory levels of cognition they are handled 

on, like the ones by discussed by Burgess (2006). The results show that the estimated problems with 

cognitive flexibility (statements based on the results from the traditional literature) were significantly 

lower than other problem areas. This does not mean that there are no problems with this ability, but 

instead that other areas are seen as more problematic. It is hard to really separate one problem area 

from another, and that is why it is so important to know the big picture and to use the context. 

Without the context, trying to help a very specific ability, like shifting, might transfer to some 

problematic area, but it might not make any difference for the everyday activity, since other 

problems could take over. If it does not help handling contextual changes or problems with handling 

time, the overall planning ability might still be the same, and the adolescents might still need the 

same amount of support. If instead one were to focus on the activity as a whole, putting problem 

areas in relation to each other, focus could be on common properties in different kind of support. 

Seeing how the weekly schedule is organized, compared to action sequences and time artifacts, the 

representation of time can be discussed, and is one way in to better design cognitive artifacts 

supporting the complex processes of planning, The suggestion here is to focus on common properties 

in supporting artifacts to see how they can be used in further support, and to investigate how 

following principles like Normans naturalness principle (Norman, 1993b) can make the artifacts 

themselves easier to use. This could raise the level of independence, so that the adolescent, in a 

changing environment, knows that now is it time to get out of the shower. 

 

.
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Appendix A - Survey 

 

Mitt barn kan självständigt utforma en tidsplan för vardagliga, rutinartade, aktiviteter 

             □             □   □        □            □ 

 

Mitt barn kan hantera kontextuella förändringar i utförandet av den planerade aktiviteten 

(han/hon klarar av att själv komma på och utföra en ny lösning om den lösning de tänkt sig inte 

var möjlig när man gör själva aktiviteten)  

             □             □   □        □            □ 

Mitt barn kan självständigt utföra och slutföra uppgifter som består av flera steg/delar 

             □             □   □        □            □ 
 

Som nära anhörig är jag det största stödet för mitt barns vardagliga aktiviteter när det gäller att 

tänka i förväg 

             □             □   □        □            □ 
 

Som nära anhörig får jag ofta påminna mitt barn om vad ska göras 

             □             □   □        □            □ 

Mitt barn blir rastlös när han/hon måste vänta 

             □             □   □        □            □ 
 

Mitt barn kan ”sitta still” och koncentrera sig på en sak i taget 

             □             □   □        □            □ 
 

Mitt barn kommer ihåg saker och händelser från förr 

             □             □   □        □            □ 
 

Mitt barn minns ofta detaljer från händelser som andra lätt glömmer bort 

             □             □   □        □            □ 
 

Mitt barn kan ”hålla flera saker i huvudet”, till exempel ombes att hämta några saker och kan 

komma ihåg dem så länge att uppgiften kan utföras 

             □             □   □        □            □ 
 

Det underlättar för mitt barn att dela upp en längre sekvenshandling i delar och göra en sak i 



 
 

taget 

             □             □   □        □            □ 

 

Det är viktigt med struktur och rutin på vardagsaktiviteter för mitt barn  

             □             □   □        □            □ 
 

Mitt barn lär sig från tidigare fel som han/hon har gjort 

             □             □   □        □            □ 
 

Det är variation i mitt barns aktiviteter hemma, när han/hon själv får välja vad som ska göras 

             □             □   □        □            □ 
 

Mitt barn ser skillnad på olika mängder av saker, till exempel att tio lampor som lyser är färre än 

15 

             □             □   □        □            □ 
 

Mitt barn kan avbryta en aktivitet som han/hon inte anser sig vara klar med om man blir tillsagd 

om det 

             □             □   □        □            □ 

 

Mitt barn kan hindra impulser att göra/säga saker som inte passar i situationen 

             □             □   □        □            □ 

 

För mitt barn underlättar det med förberedelse inför förändringar från det vardagliga schemat  

             □             □   □        □            □ 
 

Mitt barn har en förståelse för vad som är rimligt att hinna med under en viss angiven tid, till 

exempel 20 minuter eller två timmar  

             □             □   □        □            □ 
 

Mitt barn förstår den tidsmässiga innebörden av att en händelse inte sker förens om två veckor 

             □             □   □        □            □ 
 

Mitt barn kan oftast se konsekvenser av sitt eget handlande innan han/hon gör någonting 



 
 

             □             □   □        □            □ 
 

Som nära anhörig får jag ofta förenkla förklaringar till varför vi fått avvika från en plan och inte 

göra en aktivitet som man tidigare sagt att man skulle göra.  

             □             □   □        □            □ 

 

Mitt barn behöver stöd för att kunna planera framåt i tiden 

             □             □   □        □            □ 

Hemma har vi särskilda platser som mitt barn lägger sina saker på (till exempel väska) för att 

underlätta att komma ihåg att ta med sig den 

             □             □   □        □            □ 

  



 
 

Kryssa för vilka typer av stöd som används för planering.  

Stöd kan innefatta många saker, allt från fysiska hjälpmedel (till exempel minneslappar, 

kalendrar och påminnelser/alarm på mobilen), mentala stöd (till exempel minnesregler), en 

kombination av dessa två (till exempel att man utformar miljön på ett särskilt sätt, som att lägga 

kläderna på ett sätt så att det är lättare att sätta på sig dem i rätt ordning, eller att man alltid 

hänger skolväskan nära ytterdörren för att komma ihåg att ta med sig den) till stöd och hjälp 

från en annan person. 

 

Veckoschema med text 

Veckoschema med bilder 

Dagsschema med text 

Dagsschema med bilder 

Almanacka/Kalender 

Timstock, timer, äggklocka eller liknande stöd för visuell nedräkning av tid med ljud när tiden är 

slut 

Bildstöd 

Handlingssekvenser i bild (till exempel i vilken ordning man ska göra saker när man duschar) 

Handlingssekvenser i text (till exempel i vilken ordning man ska göra saker när man duschar) 

”Talande” klocka eller liknande som anger tid och ev datum 

Annan person (jag själv, assistent mfl) som talar om för mitt barn vad som ska göras när 

Kamera (digitalkamera, mobil mm) för fotodokumentation 

Dagbok/kontaktbok 

Minnesregler/strategier 

App/program i mobil/surfplatta/dator (ange vad/vilka) ________________ 

       __________________________________________________________ 

 

Annat (ange vilka) ______________________________________________ 

        ______________________________________________ 

        ______________________________________________ 

        ______________________________________________ 

        ______________________________________________ 

        ______________________________________________ 

 

        

På nästa sida kommer ett par frågor om stödet som du angivit att används. Skriv gärna allt som 

du kan komma på som svar på frågorna, och om du behöver mer plats går det också bra att 

skriva på baksidan av sista pappret  



 
 

 

Ange vad som fungerar bra med respektive stöd som angivits ovan. Vilka egenskaper har det 

som gör att det fungerar?  

 

 

 

 

 

 

Ange om det finns några nackdelar med de stöd som angivits ovan.  

 

 

 

 

 

 

Om det finns stöd som ni aktivt valt bort, ange vad som gjorde att ni inte valde det 

 

 

 

 

 

Finns det något stöd som du/ni saknar, i så fall vad för stöd, och till vad för aktiviteter behövs 

det? 

  



 
 

Appendix B - Interview 

Intervjuunderlag anhöriga.  

Generella förmågor 

 Ditt barn/anhörig med utvecklingsstörning 

o Ålder? 

o Annan diagnos? 

o Klass i skolan? 

o Boendeförhållanden? 

o Assistent? 

För personer med utvecklingsstörning  finns det ofta flera saker som kan vara lite extra svåra, 

medan andra fungerar mycket lättare.  

 Skulle du kunna beskriva några styrkor som X har? Vilka är Xs starkaste sidor?  

 Vilka är de största svårigheterna för X, när det gäller aktiviteter i vardagslivet? 

Planering 

Innan vi träffades nu bad jag dig skriva dagbok över ett par olika situationer, den ena var att göra 

sig redo för skolan på morgonen. När du gjorde det så skulle du fundera över om ni hade något 

typ av stöd för morgonrutinen.  

 Vill du berätta lite om den? 

 Har du funderat över några andra situationer? 

 Vad skulle du säga att ger X extra stöd i dessa situaationer? Är det fysiska hjälpmedel 

som ni aktivt har gjort till en del av processen? Finns det tankestöd i miljöns upplägg? 

 Använder ni liknande hjälpmedel eller tankestöd i andra situationer? 

 Finns det andra hjälpmedel eller tankestöd i andra situationer? 

 Av de hjälpmedel eller tankestöd som vi har pratat om, har alla eller några/någon av 

dem kunnat användas direkt, utan träning. Om några behövts tränas på, hur mycket och 

hur länge? 

 Vilka skulle du säga att är de bästa stöden och varför?  

 Finns det någonting med stöden vi nämnt som inte fungerar på något sätt? 

 Finns det något stöd som du känner att saknas, gällande planering? Vad/varför? 

 Vilken betydelse har stöden haft för ditt barn i sina vardagliga aktiviteter? (till exempel 

praktiskt, självständigt, socialt och emotionellt) 

 

 Hur hittar ni stöden? (själva, habiliteringen, grupper på nätet osv) 

 Finns det något mer som du skulle vilja berätta för mig, som du tror är relevant för mig 

att veta? 



 

 
 

På svenska 

Detta dokument hålls tillgängligt på Internet – eller dess framtida ersättare – under en 

längre tid från publiceringsdatum under förutsättning att inga extra-ordinära 

omständigheter uppstår. 

Tillgång till dokumentet innebär tillstånd för var och en att läsa, ladda ner, skriva ut 

enstaka kopior för enskilt bruk och att använda det oförändrat för ickekommersiell 

forskning och för undervisning. Överföring av upphovsrätten vid en senare tidpunkt kan 

inte upphäva detta tillstånd. All annan användning av dokumentet kräver 
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