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Abstract: The aim of the study was to explore inter-rater reliability and rater experiences of applying
the universal instrument Assessment of Learning Process (ALP) with persons with profound intellec-
tual and multiple disabilities. The study used a mixed-methods design. Inter-rater reliability was
tested by eight clinical raters who assessed 23 video clips of people learning to use a powered AKKA
mobility platform with a line-follower system. The raters were four occupational therapists, two
special education teachers, and two speech-language therapists. The qualitative Think-aloud method
explored three of the raters experiences of applying the ALP instrument. The inter-rater reliability
test of the universal ALP instrument showed a moderate linear weighted kappa value (0.45). All
eight raters’ estimated the degree of difficulty or confidence for each assessment. Content analysis of
Think-aloud data elucidated three of the raters experiences of observing performance characteristics
and interpreting tool-use understanding. The reported inter-rater reliability of the universal ALP
instrument can be considered acceptable for an observational study involving persons with profound
intellectual and multiple disabilities. Thereby, the results suggest that the ALP can be applied to this
population. This is important as assessing a person’s phase in the learning process guides the choice
of ALP-facilitating strategies supporting progress in tool-use learning, which in turn may expand a
person’s activity repertoire and participation.

Keywords: cognitive disabilities; inter-rater reliability; Assessment of Learning Process; tool use;
assistive technology; micro-switch

1. Introduction

Children and adults who have profound intellectual and multiple disabilities (PIMD)
are dependent on pervasive support from others to be active and are often viewed as
lacking agency and being marginalized in society [1]. They form a heterogeneous group in
which each individual has a unique combination of physical, cognitive, visual, auditory,
and speech/language impairments and a variety of medical diagnoses caused by congenital
factors, trauma, or illness [2]. Each individual’s unique and complex disabilities typically
involve profound limitations of communication and a need for support and specially
adapted equipment to do activities. The multiplicity of their impairments negatively
reinforces the total impact of the disability, implying that the accumulated effects of the
impairments are more limiting in learning and performing activities than the effect of a
single impairment. Their complex combinations of disabilities and reliance on pervasive
support profoundly limit their opportunities to give voice to their needs, desires, and
abilities, to explore and develop preferences for activities, and to participate in the world on
their own terms of abilities [1,3,4]. The limited capabilities for independence and autonomy
make it hard for people with profound intellectual and multiple disabilities to achieve
meaningful participation [5]. By developing reciprocal relationships through dialogical
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interaction and learning from and with persons with profound intellectual and multiple
disabilities, we may enable their development, identity formation, and the gaining of some
agency in preferred activities [1].

Enabling activity and participation is empowering by reducing occupational marginal-
ization and increasing occupational justice, as involvement in situations providing oppor-
tunities to be active can cultivate and reinforce self-determination and the development of
preferences and desires [6–8]. To enable participation, we need experience, knowledge, and
a variety of tools to provide opportunities for active engagement in situations the individual
indicates a preference to participate in [5,9]. To be able to assess abilities and tailor inter-
ventions for each individual, we need instruments developed for children and adults with
profound intellectual disabilities, but few assessments are standardized and developed
to specifically meet their needs [10]. We also need to learn how to promote activities that
instill meaning for the individual with profound disabilities, to use technologies supporting
the development of potential capacity, and to adapt activities and environments [3,4,9]. An
activity with the power to promote meaningful participation and active engagement is
self-produced mobility in smart wheelchairs [11,12]. There are few descriptions of smart
devices wherein electronic technologies are combined in a mobility platform, allowing the
individual to stay seated on their own device while exploring powered mobility [13,14].
An interview study explored the benefits of using the AKKA mobility platform [13], and
a case study explored one participant’s outcome of using a prototype of another power
wheelchair trainer platform [14].

1.1. Using the AKKA for Self-Produced Power Mobility

The AKKA mobility platform (the AKKA) allows persons with profound intellectual
disabilities to safely experience and explore self-produced mobility indoors [13]. This
activity may enable their development of preferences, understanding of causal relationships,
a sense of self, agency, and control, which opens up opportunities for choice-making and
tool-use learning [4,15]. The AKKA is a powered 4-wheeled platform with low height
used either for free driving or with a line-follower system, activated by a joystick or micro-
switch [13,16]. The child or adult sits on their own device, which is strapped onto the top of
the platform. When used with a line-follower system, a camera connected to the electronics,
mounted underneath the platform, makes the platform follow a line of black tape on the
floor. Thereby, the system enables safe, self-produced, powered mobility for people unable
to control steering. One or more switches can be used to activate the system. The line shape
can be laid out as a round loop, a straight path with turn-loops at each end, or as crossroads.
Speed is set by an assisting person. Based on the number and set-up of micro-switches, the
person can navigate in the environment along the line, forward or backward, in loops or
at crossroads and learn to make decisions on where to stop. To our knowledge, very few
clinical or educational contexts offer this safe and simplified powered mobility intervention.
No original studies of the outcome of children or adults with disabilities using the AKKA
were found.

1.2. Assessing the Learning Process

The universal Assessment of Learning Process (ALP) [17] is a refinement of the ALP
tool, version 2.0, developed in the field of powered mobility intervention for children and
adults with profound intellectual disabilities [15,17–19]. The ALP instrument is used to
assess phases in the learning process based on observing characteristics in occupational
performance that indicate the individual’s tool-use understanding, independent of which
task the person performs. The development of the original instrument was based on
observations of 126 individuals of different ages with different degrees of ability performing
joystick-use in a powered wheelchair. In the analysis, characteristics emerged in tool-use
performance, indicating each of the eight phases of learning [18]. The refinement was
driven by the need to have one ALP tool applicable to any kind of tool-use learning.
The original structure and text remain the same in the universal ALP instrument and
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ALP-facilitating strategies, and refinement only involved omitting and replacing text
and indicators associated with powered mobility use. Where the text was changed, the
behavioral indicators were replaced with similar but abstract concepts applicable for
assessing and facilitating any tool-use learning process. The English original of the universal
ALP tool was translated into Swedish for implementation in this study [17].

The ALP tool is process-based and includes the ALP instrument and the ALP-facilitating
strategies [20,21]. The instrument and the facilitating strategies are used in a continuous
circular process with the purpose of assessing and supporting tool-use learning. The ALP
instrument illustrates the eight phases of the learning process with performance indicators
in five observational categories: attention; activity and movement; understanding of tool
use; expressions and emotions; interaction and communication [17]. Moreover, the eight
phases, from Novice (phase 1) to Expert (phase 8), are divided into three stages of exploration:
explore function (phases 1–3), sequencing (phases 4–5), and performance (phases 6–8). The
ALP-facilitating strategies provide guidance for a facilitating approach and specific strategies
for each stage and phase in the learning process. The focus is to understand a person’s actual
phase of learning to enable matching tool-use understanding with a challenge that is just right
to facilitate learning in a motivating situation tailored for the person [20,22]. The assessment
with the ALP instrument is carried out in a tool-use situation arranged to fit each individual’s
specific needs, desires, and existing abilities. Then the person is invited to take part in the
tool-use situation with the specific tools, and dialogue is used to encourage exploration and
initiative to act and interact. Each individual is allowed to explore using their abilities in their
own way and at their own pace.

Studies of the inter-rater reliability of the original eight-phase instrument [18] and
the ALP instrument, version 2.0 [15], both showed a very good degree of agreement with
a linear weighted kappa value of 0.85 [23,24]. Professionals and researchers, in various
powered mobility contexts internationally, have applied the ALP tool, version 2.0 [25–30],
recommended it in guidelines [31], and also tested the ALP instruments’ inter-rater reliabil-
ity [32]. Even though the structure and organization of the universal ALP instrument are
identical with version 2.0, some concepts related to powered-mobility use were omitted or
replaced by corresponding universal behavior indicators, which requires new tests of the
instrument’s inter-rater reliability.

1.3. AKKA Intervention and Applying the Universal ALP Tool

At a county-wide Habilitation Resource Centre in Sweden, persons with profound
intellectual and multiple disabilities are offered intervention in the AKKA with a line-follower
system activated with one micro-switch. Activation of the micro-switch controls driving:
on/go by doing a press; drive by keeping on pressing; and off/stop by releasing pressure.
The choice of micro-switch is matched to individual abilities, and a switch can be big or small;
mounted on a tray or a universal mounting system and pressed by the hand; or placed in the
palm with a strap or mounted on a neoprene glove and pressed by the fingers against the
palm, a hard surface, such as a tray, or onto a part of the other hand or arm.

Used with one micro-switch, the AKKA with a line-follower system can be used from
a very simple to an advanced level of tool use. A simple level of tool use is achieved when
the person understands that a press on the switch activates the system and sets the platform
in motion. Following a line with turn-loops makes it possible to get back to the original
spot by only forward driving. More advanced tool use is achieved when driving, and
navigation is controlled in relation to engagement in other activity opportunities along
the line in the setting. Negotiation and choice of direction at crossroads can be enabled in
agreement with a supporting staff concealing lines leading in undesired directions.

Goals for the intervention are to enable participation and learning through the empow-
ering experience of exploring self-produced power mobility in a varied physical and social
indoor environment. Documentation, evaluation, and planning of the intervention involve
journal notes and video recordings. Each individual is at the beginning of intervention and,
whenever necessary, provided with the most suitable micro-switch for their needs with
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regard to type, placement, and functionality [33]. Individuals who explore how to use the
AKKA go through a tool-use learning process [20]. Knowing their actual phase and stage
in the process is important to be able to provide tailored facilitating strategies supporting
their individual development of tool-use understanding.

Increased experience and knowledge of options to promote meaningful participation
may help professionals overcome barriers to engaging people with profound intellectual
and multiple disabilities in using assistive technologies such as the AKKA [34]. This is the
first study involving an assessment of the learning process in persons with PIMD practicing
the use of the AKKA. Therefore, it is important to establish if the universal ALP instrument
also has inter-rater reliability and can be implemented to support professionals and staff in
assessing an individual learner’s actual phase of tool-use understanding in the context of
the AKKA intervention.

The aim was to test the inter-rater reliability of the universal ALP instrument when
applied to persons with profound intellectual disabilities practicing self-produced powered
mobility using one micro-switch to activate an AKKA mobility platform with a line-follower
system and to explore clinical raters’ experiences of using the instrument.

2. Materials and Methods

This study used a mixed-methods design to explore the applicability of the universal
instrument Assessment of Learning Process (ALP) with persons with profound intellectual
and multiple disabilities taking part in AKKA intervention. A mixed-methods design was
found appropriate as the ALP instrument is process-based and very different in nature
compared to conventional task-based assessments. It is an assessment for learning, as the
assessed phase of learning guides the choice of strategies facilitating progress in tool-use
learning from the individual’s actual phase of tool-use understanding. As the population
under study is considered challenging to do research with, it was also important to explore
raters experiences of doing the assessment.

The quantitative method was used to test inter-rater rater reliability. Clinical raters
applied the ALP instrument with video clips illustrating the eight phases in the learning
process, selected from existing clinical documentation of the AKKA intervention. Psy-
chometric analysis was used to compare the degree of agreement between clinical raters’
assessments of the observed phase in the learning process and a reference standard.

The qualitative method was used to explore raters’ experiences of applying the in-
strument. Latent content analysis of Think-aloud data captured qualitative aspects of
raters’ experiences of observing performance and assessing phases of learning in video
clips showing persons with profound intellectual disabilities using the AKKA.

2.1. Ethical Considerations

Relatives or legal guardians of persons participating in video clips from the AKKA
intervention gave signed informed consent to use existing clinical video-graphic documen-
tation in this study. The study of persons with profound intellectual disabilities practicing
self-produced powered mobility was approved by the Regional Ethical Review Board in
Umeå, Sweden, on four occasions (Ref no: 94–229, §311; Ref no: 97–101, §144; Ref no:
98–335, §422; Ref no: 03–030, §163). The clinical raters who applied the universal ALP
instrument received information about the study orally and in writing and signed informed
consent before inclusion in the study.

2.2. Participants

Eight clinical raters were recruited from a county-wide Habilitation Resource Center
in Sweden. Inclusion criteria were: occupational therapist, special education teacher, or
speech-language pathologist with experience working with persons with profound intellec-
tual disabilities and experience using micro-switch interventions with this population.
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2.3. Material and Procedure
2.3.1. Video-Graphic Documentation of the AKKA Intervention

The Habilitation Resource Center used video for clinical documentation of people
who took part in the AKKA intervention. The intervention is part of the unit’s service for
persons with profound intellectual and multiple disabilities, and video recording is part of
the ordinary documentation of this intervention. The persons performing AKKA-use in the
video-graphic documentation had unique combinations of disabilities that impacted their
communication and performance of activities, as described in the introduction. Each person
used one individually adapted micro-switch to activate the AKKA, and depending on their
unique abilities, the type, size, and placement of the switch varied, which influenced how
they performed AKKA use.

Video clips were extracted from this existing source of videographic data. Selection
focused on finding three clips illustrating performance characteristics for each of the
eight phases in the learning process. Three clips were motivated by having a similar
number of clips for each phase of learning and by providing clips showing how individuals
performance could vary but still have the characteristics indicating each of the eight
phases in the instrument. The indicators are short abstract descriptions of characteristics of
behaviors that can be recognized despite of age and combination of disabilities [17]. The
selection of video clips required knowledge and experience of the population, of applying
the AKKA intervention, of the individuals in the clinical documentation, and of applying
the ALP instrument. The first author (C.M.) and third author (L.N.) planned the process
of extracting relevant video clips for the study. C.M. had 23 years of experience with the
AKKA intervention, personal knowledge of the population, and long experience using
the ALP instrument. L.N. is one of the developers and an expert on the ALP instrument,
with extensive experience in applying the instrument to the population. C.M. carried out
the purposive sampling by assessing numerous video sequences with the universal ALP
instrument to find and extract clips that solely represented each of the eight phases in the
learning process and provided an as clear as possible view of activation of the micro-switch.
The sampling resulted in 23 video clips, with lengths spanning from 27 s to 5 min and 21 s.
In each video clip, one person with profound intellectual and multiple disabilities used
an individually adapted micro-switch to activate an AKKA. The clips were supplemented
with rater instructions and an assessment form.

2.3.2. Development and Application of Expert Reference Standard Assessment

C.M. and L.N., with extensive experience applying the ALP instrument, used a multi-
step process to develop an expert reference standard for the assessment of the selected
video clips. First C.M. made an independent assessment of the sampled 23 video clips,
following the written instructions for raters used in previous studies of the instrument’s
inter-rater reliability [23,24]. Then L.N. made an independent assessment of the video clips,
following the same instructions. The subsequent comparison of their assessments showed
some divergence in degree of agreement for a few of the 23 video clips. This was solved
when C.M. and L.N. reviewed the videos together; they shared, compared, and reasoned on
minor details in observed characteristics of performance which indicated phases of learning
and finally reached full consensus on the reference standard for assessment of all video
clips. The degree of agreement between the clinical rater’s assessments was examined by
comparisons with the reference standard.

2.3.3. ALP Instructional Workshop

Prior to the raters’ assessment of the video clips, L.N. gave a 4.5-h workshop on
how to apply the ALP instrument. A theoretical part elaborated on the tool-use learning
process and its structure and concepts. A practical interactive part involved viewing video
clips of other tool-use situations (self-feeding; using micro-switches to activate toys or
communication devices). First, each rater independently used the ALP instrument to
assess a video clip, and then they elaborated on their choices of stage of exploration and
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phase of tool-use understanding. The group discussions focused on details in tool-use
performance and how observations could be aligned to the instrument’s structure and
concepts, indicating which was a person’s phase of tool-use understanding.

2.4. Data Collection

One to two weeks after the workshop, the eight clinical raters individually completed
their assessments of the 23 video clips. All raters received the video clips on a memory stick,
the instruction and assessment form, and the full-length and short versions of the universal
ALP instrument [17]. In the form, they noted how many times they watched each video clip
before assessing the learning phase, how difficult it was for them to determine the actual
phase, and how confident they were that other raters made an equivalent assessment. After
rating all video clips, raters made free text commentaries on their experiences using the
ALP instrument.

Think-Aloud Method

Think-aloud captures the concurrent verbalization of thoughts while performing a
task [35,36]. Data was collected by audio recording from three of the eight raters, one from
each profession. A rater should think aloud while assessing the phases of learning in four
of the 23 video clips. The first author (C.M.), at individual sessions, audio-recorded each
rater’s reasoning when they assessed the actual phase in video clips 6–9. Before recording, the
rater became acquainted with the situation by assessing video clips 1–5. C.M. had minimal
interaction with the raters while recording, so as not to disturb their expression of thoughts
regarding the assessment of learning. If a rater was silent for too long (about 45 s) C.M. said
“What are you thinking now”. The recorded audio data was transcribed verbatim.

2.5. Data Analysis

Analyze-it (Analyze-it Software, version 5.40.2, Standard Edition, Ltd., Leeds, UK)
was used for the statistical analysis of inter-rater reliability, comparing the eight raters’
assessments of the ALP phase in the 23 videos with the reference standard developed by
experts in applying the ALP instrument. Non-parametric statistics were used because the
assessment of phases 1–8 with the ALP instrument provides categorical ordinal data. A
linear weighted kappa coefficient was chosen to calculate the degree of agreement between
raters’ assessments of phases of learning and the expert reference standard, as it provides
a correction for the mean distance between ratings expected by chance [37] (p. 402). The
kappa value was interpreted based on Landis and Koch [38], where <0 is described as poor,
0.00–0.20 light, 0.21–0.40 fair, 0.41–0.60 moderate, 0.61–0.80 substantial, and 0.80–1.00 almost
perfect. Analyze-it was used to make the inter-rater reliability results comparable with the
results of previous studies of the original instrument [23] and the ALP instrument version
2.0 [24] using the same software and coefficient. The calculation of the linear weighted
kappa coefficient was also motivated by the fact that a rater disagreement over one phase of
learning has less weight than two or more phases. This means that although the assessment
is not exact (one phase lower or higher), it still provides approximate guidance on which
ALP-facilitating strategy should be chosen to support further tool use learning.

Descriptive statistics were used to create a diagram showing the contingency between
the eight raters’ total number of assessments and the reference standard. The contingency
of frequencies and relationships among assessments was calculated to illustrate total
agreement and degree of disagreement, as disagreement in one ALP phase has less weight
than that in two phases.

The transcribed Think-aloud data was analyzed using latent content analysis. The
first author (C.M.) and second author (A.-M.Ö.) separately and iteratively familiarized
themselves with the data and extracted meaning units relevant for the raters’ experiences
of using the universal ALP instrument [39]. They individually extracted meaning units,
and a comparison showed high consistency in selection. Together, they condensed units
into codes. Then C.M. independently sorted the codes into categories and a theme. All
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three authors, in collaboration, made a re-analysis, leading to the refinement of categories
and a theme.

3. Results

The mixed method provided a deeper understanding of the applicability of the uni-
versal Assessment of Learning Process. Inter-rater reliability was tested using the kappa
statistic, and rater experiences were explored by the Think-aloud methodology. Eight
clinical raters used the instrument to observe and assess tool-use performance in video
clips of persons with profound intellectual and multiple disabilities practicing to use one
micro-switch to activate an AKKA mobility platform with a line-follower system. The eight
clinical raters were all female. Their professions, experiences with the population, and
interventions before the study started are outlined in Table 1.

Table 1. Rater profession, clinical experience, and knowledge of the ALP instrument.

Rater Profession Years of Experience with
Population and Micro-Switches

Experience of the
AKKA Intervention

Knowledge of the
ALP Instrument

1 Occupational Therapist 3 X X

2 Occupational Therapist 6 X X

3 Occupational Therapist 22 X X

4 Occupational Therapist 30

5 Speech–Language Pathologist 14

6 Speech–Language Pathologist 30

7 Special Education Teacher 12

8 Special Education Teacher 16

The raters assessed 23 purposively sampled video clips, illustrating all eight phases of
the learning process. The video clips showed 13 people, aged from 15 to 54 years, who used
one micro-switch to activate an AKKA mobility platform with a line-follower system. Micro-
switch type and placement varied depending on individual needs, abilities, and combinations
of disabilities. Data, including the number and length of each video clip, the type and
placement of the micro-switch, the reference standard assessment of the ALP phase, and
raters’ experiences regarding the difficulty of assessing the phase and low confidence that
their assessment was in agreement with other raters, were juxtaposed in Table 2.

3.1. Inter-Rater Reliability of the Universal ALP Instrument

The test of the ALP instrument’s inter-rater reliability, comparing the clinical rater
assessments with the expert reference standard assessment, showed a moderate degree
of agreement with a linear weighted kappa value of 0.45 (Table 3). A minor variation in
the weighted kappa value was observed when the raters’ degree of agreement with the
reference standard was compared between groups of professions. The assessments made by
the three occupational therapists who were experienced in applying the AKKA intervention
and had knowledge of the ALP instrument gave the highest degree of agreement with a
weighted kappa value of 0.50 (moderate). A lower degree of agreement (fair) was found for
the two speech-language pathologists (0.41) and the two special education teachers (0.40),
with a slightly wider range at the 95% confidence interval.
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Table 2. Data on video clips, individual equipment and adaptations, reference standard ratings, and
raters’ experiences of high difficulty or low confidence when assessing the video clip.

Video
Clip No

Length
Min/S

Micro-Switch
Type

Micro-Switch
Diameter
Inch/cm

Micro-Switch
Placement

Reference
Standard Rating

N Rating High
Difficulty *

(4 or 5)

N Rating Low
Confidence **

(1 or 2)

1 5.21 Spec switch 1.4/3.5 In hand palm 7 3 3

2 1.20 Big red 5.0/12.7 On tray 2 1 1

3 1.58 Pico button 1.18/3.0 In hand palm 4 5 5

4 0.55 Spec switch 1.4/3.5 On forearm 5 3 2

5 1.56 Big red 5.0/12.7 On tray 3 4 5

6 * 0.40 Big red 5.0/12.7 Universal arm 1 0 1

7 * 1.26 Spec switch 1.4/3.5 In hand palm 3 2 5

8 * 1.34 Big red 5.0/12.7 On tray 3 4 2

9 * 1.27 Spec switch 1.4/3.5 On forearm 8 1 3

10 2.02 Big red 5.0/12.7 On tray 5 3 4

11 1.21 Spec switch 1.4/3.5 In hand palm 1 1 3

12 2.26 Spec switch 1.4/3.5 In hand palm 5 4 6

13 1.48 Spec switch 1.4/3.5 In hand palm 4 7 6

14 1.30 Big red 5.0/12.7 Universal arm 2 2 3

15 0.46 Big red 5.0/12.7 On tray 3 5 6

16 1.34 Big red 5.0/12.7 On tray 2 4 6

17 1.52 Big red 5.0/12.7 On tray 5 1 4

18 4.30 Spec switch 1.4/3.5 On hand back 7 4 5

19 2.37 Big red 5.0/12.7 On tray 5 4 5

20 1.05 Big red 5.0/12.7 On tray 6 3 2

21 1.02 Pico button 1.18/3.0 In hand palm 7 2 2

22 0.27 Jellybean 2.5/6.4 On tray 1 4 5

23 1.33 Big red 5.0/12.7 Universal arm 6 1 3

N = number of raters experiencing high difficulty or low confidence; * Difficulty to assess clip, rated from 1 (low)
to 5 (high); ** Confidence that assessment is accurate, rated from 1 (low) to 5 (high).

Table 3. Inter-rater reliability comparing all raters and grouped by profession and experience.

Comparisons (N) KW 95% CI

RS—All raters (8) 0.45 0.37–0.53

RS—Occupational Therapists, experience with the AKKA platform (3) 0.50 0.37–0.63

RS—Occupational Therapists (4) 0.49 0.38–0.61

RS—Speech Language Pathologists (2) 0.41 0.25–0.57

RS—Special Education Teacher (2) 0.40 0.25–0.55
RS = Reference standard.

The eight raters altogether did 184 assessments of the 23 video clips, and 58 of these
were in agreement with the reference standard assessment, giving a total agreement of 32%.
Furthermore, the disagreement was one phase in 56 of the assessments (30%), two phases in
42 (23%), and three or more phases in 28 (15%) of the assessments. From the 126 assessments
showing disagreements, 84 were underestimations and 42 were overestimations. The eight
raters’ assessments of ALP phase were compared to the reference standard assessment. The
distribution of frequencies for all raters’ assessments (184) for each of the eight ALP phases
(1–8) was related to the reference standard assessments. The contingency diagram clearly
shows that total agreement was more frequent in the earlier ALP phases (1–3) and that
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the raters had a strong tendency to assess a lower ALP phase compared to the reference
standard (Table 4).

Table 4. Diagram showing the contingency between eight raters’ total number of assessments of ALP
phase (184) and the reference standard.

Phase
Raters’ Assessment of ALP Phase (1–8)

Total *
1 2 3 4 5 6 7 8

Reference Standard
ALP-phase (1–8)

1 17 ** 6 1 24
2 4 15 3 1 1 24
3 1 8 10 5 5 2 1 32
4 2 5 5 2 1 2 17
5 1 3 10 11 2 4 8 39
6 1 3 3 1 6 1 1 16
7 1 2 6 4 7 4 24
8 1 1 3 1 2 8

Total * 25 39 34 28 13 22 19 4 184
* Raters number of assessments, per phase and total (184); ALP = Assessment of Learning Process. ** The bold
numbers in the diagonal represent total agreement of assessed ALP-phase when the eight raters’ assessment was
compared to the reference standard assessment.

3.2. Rater Experiences of Assessing Phases in the Learning Process
3.2.1. Experiences Conveyed in the Assessment Form

All eight raters, for each video clip, estimated difficulty and confidence in doing the
assessment (Table 2) and the number of viewings. On average, a video clip was viewed
twice before assessing phase of learning. Finally, they summarized their total experience
applying the ALP instrument. Many raters emphasized the need for better knowledge of
the person to be able to assess his or her expressions for communication and interaction.
They also expressed the need to be able to discuss their interpretations with others.

“Exciting to see all the videos, but you get tired because I feel very insecure about the
instrument. Misses the chance to talk to others. Gets tired, I’m on my own, and am not
accustomed to using the instrument. Difficult to assess interaction and communication
when you do not know the person.”

There was good agreement between the eight raters’ experienced difficulty in assessing
phases of learning and their experienced confidence that another rater judged the video
clip equally (Table 2). No obvious patterns of relationships were recognized among factors
experienced as influencing the assessment.

3.2.2. Think-Aloud Data from Three Raters

Think-aloud data was collected with three of the eight raters, one from each profession,
all with extensive experience of the population and using micro-switches in intervention.
The analysis of their reasoning while doing the assessment elucidated the complexity
inherent in assessing phase of learning in persons with profound intellectual and multiple
disabilities. The presentation of themes and categories is illustrated with citations of the
raters’ reasoning, coded as R1, R2, and R3.

Interpreting and Understanding Tool-Use

The overarching theme of interpreting tool-use understanding involved the raters’
interpretation of each individual’s personal performance of AKKA-use and their interpreta-
tion of the concepts and structure of the ALP instrument describing the learning process.
The raters repeatedly compared concepts and indicators describing the eight phases of
the learning process with their personal observations of tool use in the video clips. They
described how a person activated the micro-switch to set the AKKA in motion, reasoned
about the person’s tool-use performance, and their tool-use understanding in the situation.



Disabilities 2023, 3 486

The raters expressed varying degrees of difficulty in accurately assessing a person’s phase
in the learning process.

“Here is a person that is both observant of the environment and interacts a lot with those
around. Yes, this is tricky, we’ll see here, between phase 5 and 6. She has trouble with
her body, so it is difficult for her to control the movement but you see when she wants to
and that she tries. I think she can use the tool as it is meant to but often does so without
motor precision. Yes, I would say phase 6.” (R3)

Personal Performance of AKKA-Use

The raters reasoned on a person’s performance while exploring how to activate the
individually adapted micro-switch to set the AKKA in motion. The raters focused on
interpreting a person’s body control, intentional action, interaction and communication,
and micro-switch use. The raters found it hard to explicate if a person’s repertoire of
body movements was intentional, involuntary, or performed at random. They reasoned
about their observations of personal performance and various movement patterns used
to activate the micro-switch. They expressed how movement patterns could indicate
intentional activation or deactivation of the micro-switch by pressing, holding on to, or
releasing it. Patterns could vary from pressing and keeping pressing the micro-switch
for a long while, just to drive, to doing short press-release sequences on the micro-switch
repeatedly, using patterns hard to interpret as intentional or random.

“Tricky with those who do a lot of moving, voluntary or involuntary. Just as tricky as
those who have a very slow movement pattern. How do you assess one long activation of
the micro-switch in one minute?” (R2)

When the raters made the interpretation that the person had body control and made
intentional movements, they also interpreted the person’s different body movements and
facial expressions as non-verbal communication and a way to convey something. One rater
tried to interpret and understand if the person’s actions were indicating intention, and she
felt insecure if she interpreted correctly.

“I think that this is a rather inexperienced person, but then if it is, what it depends on,
because she sits there wiggling and fixing, and that I don’t know exactly what it stands for.
If it is that she does not understand or that she wants something I don’t understand.” (R3)

The raters observations of interaction in the video clips involved both interaction
with the physical and social environment. Sometimes they found it difficult to interpret
if acts were conscious or unaware when the person directed their attention towards the
surroundings; if it was a sign of forgetting about the micro-switch and its function; or if
the person was well aware that they could stop to look, do non-verbal communication, or
make intentional movements towards something nearby in the environment.

“This person is focused on the surrounding environment oh, which you can interpret as
both inattentive to the micro-switch or he has come so far that you do not have to focus on
the micro-switch when he looks at other things around him.” (R2)

The raters expressed uncertainty when they could not see how the person used the
micro-switch, as when it was placed in the palm of the hand. They also expressed a need
for longer video sequences to get more information to assess the person’s activation of the
micro-switch when they pressed, kept pressing, and released it.

“This one was difficult; I think this one is difficult because she has the micro-switch in
her hand you cannot really see what is happening.” (R3)

ALP-Instrument Learning Process

The raters expressed how they compared their interpretation of the personal per-
formance of AKKA use in the video clips to how they interpreted the description of the
learning process in the ALP instrument. The ALP instrument is structured into phases
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and stages of the learning process. Each phase has performance indicators divided into
five categories of observation, and there are many concepts to be interpreted. The raters
expressed difficulties in keeping track of all parts of the instrument, which led to low
confidence in their assessment. They experienced the assessment as a translation of per-
sonal tool-use performance into the instrument’s eight phases of learning. This translation
required interpretation and understanding of the instrument’s structure and the concepts
identifying and indicating each of the eight phases in the learning process.

“My experience of my own estimation was that it was difficult to know if I was judg-
ing “right”. There were many different fields of information to be weighted into the
assessments and it was hard to keep track of.” (R1)

Some concepts and indicators in the ALP instrument were described by the raters as
more difficult to understand, such as the meaning of the text: openness to multi-level interactions.

“I think you see that she interacts with the environment and interacts with what is
around her. And she presses the micro-switch adequately so I would like to choose phase 7
interacts on several levels. I choose phase 8. I was wondering if it would be a little lower
but I interpret it that way.” (R1)

4. Discussion

The interpretation of these mixed methods’ findings is that the process-based in-
strument universal Assessment of Learning Process is applicable for assessing tool-use
understanding in persons with profound intellectual and multiple disabilities who learn
to use the AKKA mobility platform with a line-follower system. The inter-rater reliability
test gave a moderate degree of agreement between the eight raters and the expert reference
standard assessment. The raters’ experienced the assessment of an individual’s phase of
learning as multifaceted. Assessment involved observation of personal performance of
micro-switch activation and AKKA use and relating these observations to indicators of the
eight phases in the learning process in the ALP instrument.

4.1. Inter-Rater Reliability of the ALP Instrument

The moderate linear weighted kappa value (0.45) was considered relatively good
because the assessment involved interpretations of multifaceted personal performance,
variations in micro-switch type and placement, and indicators of phases in the learning
process. Maes et al. [40] (p. 5) denote that the reported inter-rater reliability in observational
studies of persons with profound intellectual and multiple disabilities is often lower
compared to studies involving other groups. The raters 184 assessments were distributed
across all eight phases of the learning process, thereby demonstrating the ALP instrument’s
capacity to differentiate between phases of tool-use understanding in this population. The
raters highest degree of agreement with the reference standard was found in the first three
phases of the learning process (explore function). This suggests that the ALP instrument
can sufficiently capture subtlety in personal performance, especially in the earliest phases
of learning [40]. It was noticed that the raters had a strong tendency to underestimate the
ALP phase compared to the reference standard assessment.

The two previous studies that tested the inter-rater reliability of the original instrument,
“growing consciousness of joystick use” [23], and the ALP instrument, version 2.0 [24],
both showed a very good linear weighted kappa value of 0.85. In previous studies, all
participants used a powered wheelchair with a joystick center-mounted in a tray, meaning
the device and how it was activated were constant.

In the current study, all participants had profound intellectual and multiple disabilities.
Due to their impairments, each person used individual modes and patterns of performance
to activate one individually adapted micro-switch, which resulted in huge variability in
type, placement, and activation of the device. Similar circumstances influencing comparisons
of outcomes were also found in other studies engaging people with profound intellectual
and multiple disabilities in micro-switch-based activities [41,42]. This variability may have
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influenced the eight raters’ experiences of difficulty and confidence in assessing the phase of
tool-use learning [22,34]. Moreover, the raters possibly had varied experiences and knowledge
of what could be accounted for as advanced use of the AKKA line-follower system.

4.2. Raters’ Experiences of Using the ALP Instrument

All eight raters estimated their experiences of difficulty and confidence for each
assessment with the ALP instrument (184). The Think-aloud data from three of the raters
expanded their understanding of what influenced their assessment. The content analysis
illuminated the multifaceted interpreting tool-use understanding, where the personal
performance of AKKA-use was related to the ALP instrument and the learning process.

The three raters reasoned about how and whether cognitive problems, difficulties in
voluntary body control, limited or no speech, or visual or hearing impairments affected
the person’s tool-use performance. The raters reflected on whether the persons’ body
movements, facial expressions, glances, and sounds were non-verbal ways of expressing
themselves and/or involuntary movements due to their complex disabilities. They reflected
on whether tool use was intentional or not; whether a person had stopped to take a break;
or whether the person had progressed to the phase in the learning process where he or
she could simultaneously navigate in relation to the environment and focus on other
events in the surrounding environment. They also described interpreting the person’s
communication and interaction with the environment in a video clip as a challenging part
of the assessment.

Persons with profound intellectual and multiple disabilities have limited or no ability
to communicate verbally. It is a complex endeavor to understand how they perceive the
world and to support activity on their own terms of engagement [43–45]. Interpreting a
person’s tool use and interaction with the environment is about observing, recognizing,
and understanding the person’s performance in relation to the environment [22,46]. It is
important to have knowledge of the person’s mode of using a tool and to stay open to
variation in intentional use. Jonasson [13] described a person who used a micro-switch
to activate the AKKA. The person could engage in “non-verbal actions” by moving inde-
pendently in the environment between ’movement activity places’ and ’passive places of
stillness’ that were meaningful when repeated. A “passive still” may be intentional rather
than indicating a lack of awareness of the micro-switch, which may be easy to assume
without knowing the person and the surrounding environment. We who support their
activity have to rely on observing personal performance, and our interpretations have to be
open and versatile depending on the situation [44,47,48] (p. 56). It requires an increased
effort from the social environment to interpret personal performance and then respond and
provide a challenge that is right for the specific situation [22,43].

4.3. Implications for Application of the ALP Instrument

Using the ALP instrument to assess a person’s phase in the learning process guides
the choice of facilitating strategies that match actual tool-use understanding. A good match
can provide a challenge that is just right—not too low or too high [20,49]. It is essential that
we who support tool-use learning recognize and learn about each individual’s abilities,
strengths, and potential for participation and social inclusion [5]. This knowledge is
paramount to maintaining our efforts to engage each individual in an adapted or assisted
activity of their own preference [5,8]. It is crucial to search for situations and activities
that provide opportunities, motivating the person to take their own initiative and make
their own choices, as this can increase alertness and facilitate active behaviors and actions,
increasing their repertoire of activities [4,50,51].

Assessing tool-use understanding in people with profound intellectual and multiple
disabilities is multifaceted, and numerous interpretations have to be made in the mo-
ment [4]. The ALP instrument has a process-based nature, meaning assessment is based
on observing patterns of characteristic indicators in the personal performance of tool use.
The assessment of learning phase and the use of facilitating strategies are applied in a
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continuous, circular process to support learning. In this ongoing process, the impact of
assessing one phase lower or higher has less weight than a disagreement of two or more
phases, which in our study means that 62% of the assessments could be useful to guide the
choice of facilitating strategies for learning. Each individual has a unique way to perform
tool use, and performance may vary depending on factors such as age, abilities, situation,
motives, and choices. This makes process-based assessment more challenging compared to
task-based assessments [20]. Therefore, an instructional course could support becoming
a confident user of the ALP instrument. Issues with interpreting the instrument have
been solved by a written guide for the ALP tool, explaining its application, structure, and
defining concepts [17].

Video data can be helpful to increase confidence as it allows viewing and reviewing
frame-by-frame. Individual testing of video assessment could develop confidence in recog-
nizing indicators of performance and linking them to phases in the ALP instrument. Video
also allows group elaborations and comparisons of videos from different occasions [52]. In
clinical practice, confidence could be increased by continuously having collaborative inter-
pretation and peer assessment of videos with colleagues of the same or of other professions
and accompanying persons as relatives or personal assistants.

Study Benefits and Limitations

Mixed methods provided the opportunity to collect data in multiple ways, which was
considered important to strengthen the credibility of the study [45]. The ALP instrument
was developed based on data collected with children and adults with profound intellectual
disabilities, which is a benefit as tests and instruments developed for this population are
lacking [10,40]. The decision to use a weighted kappa coefficient was based on the comparison
of categorical ordered data, i.e., ordinal data (phases of learning 1–8), and the observed
proportion of agreement between two raters (in our study raters and the expert reference
standard), with adjustment for the proportion of agreements that would be expected simply
by chance. Intraclass correlation (ICC) should be used if the data is numerical. Kirkwood
and Sterne [53] (p. 439) stated that with categorical ordered variables, the value for weighted
kappa will be very close to the value of ICC, especially if the outcome of the test is moderate.
We therefore think that our decision to use weighted kappa for our ordinal data is the correct
way of calculating the degree of agreement between the raters in our study.

The raters’ assessments were distributed across the eight phases of the learning pro-
cess, suggesting they could interpret the ALP instrument. However, it is noteworthy that
the inter-rater reliability test showed that the raters’ degree of agreement was higher in the
earlier phases of the learning process. This is a benefit, as there are few assessments that reli-
ably differentiate behavior in the lower scores [20,40]. However, the raters showed a strong
tendency to underestimate phase compared to the reference standard. This is confirmed by
other research showing that conceptions and expectations of an individual’s abilities may
be low [5] and also there is a tendency to underestimate learning in persons with profound
intellectual and multiple disabilities who take part in intervention studies [40].

The Think-aloud data, in combination with the inter-rater reliability and the free com-
mentaries in the assessment form, provided insights into raters experiences of difficulties in
assessing a person’s phase of tool-use understanding. Their reasoning added evidence that
the structure and indicators in the ALP instrument were perceived. The raters’ experiences
also indicated a need to strengthen confidence in applying the ALP instrument. In this study,
the raters took part in a 4.5-h workshop (theory/practice, 50/50). The practice time was,
even though deemed acceptable, possibly too short and may have influenced the raters’
confidence both in interpreting the performance of AKKA-use and indicators in the ALP
instrument. During the study, the authors tried to consider their own pre-understanding from
long experience with people with profound intellectual disabilities, which may be considered
both an advantage and a bias for the study. It was a benefit that the two authors involved
in the sampling of video clips and developing a reference standard for assessment had long
experience and knowledge of both the population and the application of the ALP instrument.
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5. Conclusions

This mixed-methods study suggests that the process-based instrument universal As-
sessment of Learning Process (ALP) can be applied to persons with profound intellectual
disabilities who perform self-produced mobility using one micro-switch to activate an AKKA
mobility platform with a line-follower system. The moderate kappa value may be acceptable,
as the ALP instrument is used to assess learning, and studies of this population often show
lower inter-rater reliability. The assessments were distributed across all phases of the learning
process, which indicated the raters could use the instrument to differentiate the eight phases
of learning. The result also indicated that experience working with the population, knowledge
of the individual, and knowledge of advanced use of the AKKA may have influenced the
assessment of an individual’s phase in the tool-use learning process.

The assessment with the ALP instrument guides the choice of ALP-facilitating strate-
gies, and the choice of appropriate strategies supports the individual’s achievement of
tool-use understanding in a continuous circular process. For people with profound intellec-
tual and multiple disabilities, the opportunity to be active and participate is a human right.
Supporting the learning of self-produced mobility using the AKKA provides conditions for
being active and making choices based on one’s own potential, which may increase a sense
of control and agency and expand the activity repertoire on their own terms.
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