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Abstract

Education of adults with intellectual disabilities in labor activities can help them to successfully and
repeatedly carry out their work tasks and significantly help their self-realization. The problem is that
the need for frequent repetition of already learned skills requires the constant presence of a teacher
or caregiver since such a worker is not able to work independently. This situation increases the cost
of employing people with disabilities. The aim is to find a way to reduce the necessary number of
caregivers needed in this kind of activity and enable greater self-sufficiency of workers. The presented
research intended to verify whether a web course could be an effective educational tool for people with
intellectual disabilities. During the research, a group of ten participants with intellectual disabilities
was educated to acquire basic skills in horticulture. The first teaching was realized through practical
demonstrations at the workplace in the university production garden by professional gardeners. After
these demonstrations skills of all participants were verified and so the basic level for further verification
and comparison of knowledge was set. Subsequently, using three approaches of repeating the already
learned practical curriculum (verbal repetition, no repetition, and repetition using the web course) and
different time intervals, the level of knowledge of each participant was verified. Statistical methods were
used to compare the results of different repetition approaches. Research results demonstrated that a web
course, with specific content that consists of video or animation, combined with the use of pictograms for
confident navigation, can be used by people with intellectual disabilities with good results. At the same
time, in addition to practical teaching, this was the second best-rated approach of repeating knowledge.
Using a web course, participants achieved similar work results as they did in practical teaching.
Keywords: adult education, intellectual disabilities, professional education, web course.

Introduction

Education is identified as a fundamental human right and crucial to the overall
development of an individual. It transforms lives, empowers the individual and yields greater
choices and opportunities. Education can break the cycle of disadvantaged and persons with
intellectual disabilities can work as hard as anyone else. In the Factsheet of United Nations
Department of Public Information (2007), there is information about the global problem with
the employment of persons with disabilities, wherein developing countries, between 80% and
90% of people with disabilities are unemployed, while in industrialized countries it is between
50% and 70%. Specifically, in the European Union, there are around 40 million disabled people
and 43% to 54% have been working-age in 1998. People with disabilities are two to three times
more likely to be unemployed than others. Evans (2007) has found that people with disabilities
represent one-fifth of the working-age population in the United Kingdom, however, they are
more likely to be unemployed and lack skills than the rest of the population. Evans (2007)
has also found it necessary to take major steps to improve the skills of people with disabilities
because improving the employment rate of disabled people would boost the UK economy by
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£13 billion, which is equivalent to six months economic growth. In terms of world-leading
levels, improving the skills of disabled people by 2020 would give a boost equivalent to 18
extra months of growth over 30 years, so about £35 billion.

Other research (Kober & Eggleton, 2005; Kraemer, Mclntyre, Blacher, & Taylor, 2003)
also confirmed that employment improves the quality of life in the population of people with
disabilities as well as in the general population. For more, employment can help to realize
social relations and to provide a good opportunity for people with intellectual disabilities to
meet others who are not associated with intellectual disability services (Forrester-Jones, Jones,
Heason, & Di Terlizzi, 2004). Another benefit of employing persons with intellectual disabilities
has mentioned Clarke and Clarke (2003) who state that there are often improvements in
cognitive abilities, particularly when individuals are moved from very impoverished or adverse
environments. Eggleton, Robertson, Ryan, & Kober (1999) have indicated that the quality
of life of employed persons with disabilities is significantly higher than in the situation of
unemployed people.

Intellectual disability is defined by Schalock et al. (2010) as a developmental disability
characterized by limitations in intellectual functioning and adaptive behavior, resulting in the
need for extraordinary support for a person to participate in activities involved with typical
human functioning. At present, work-based education and employment of adults with an
intellectual disability are realized mainly by two models: Sheltered and Supported (Integrated)
employment (Kregel & Dean, 2002). Although sheltered employment is preferred and supported
by many countries, the application of this program may have a number of disadvantages and
higher costs. Murphy and Rogan (1995) have presented in their research that the long-term
impact of sheltered employment on the productivity and community integration of individuals
with disabilities is very small and only very few individuals are able to progress into competitive
employment. Kregel and Dean (2002) have found that integrated employment options cost
less than sheltered workshops, activity centers or other day support options for individuals
with disabilities. Local employment programs can serve more individuals for the same amount
of money and achieve better outcomes if they adopt an integrated employment approach.
Farris and Stancliffe (2001) supported this conclusion by their research in which they have
presented that the co-worker training model in supported employment may provide a viable,
cost-effective alternative to the traditional sheltered place and train model. It is also necessary
to mention Eggleton et al. (1999) conclusions in which they have expressed that difference
in the quality of life of those individuals who had previously attended a sheltered workshop
and those who remained unemployed is not statistically significant. Many types of research
and case studies in recent years (Adam & Tatnall, 2008; Quinn, 1996; Perera, Wijerathne,
Wijesooriya, Dharmarathne, & Weerasinghe, 2012; Pillay, 2000) have also confirmed positive
use of technology and ICT equipment in teaching students with disabilities and special needs.

Problem of Research

In general, people with intellectual disabilities need re-practice to handle the task because
they have difficulty with memory, motivation, and attention (Turnbull, Turnbull, Wehmeyer,
& Shogren, 2012). Participants of the presented research demonstrated quick forgetting of
previously learned activities during the working process. Ellis (1970) and Swanson (1989)
reached similar conclusions. The need for frequent repetition of previously learned skills
requires constant presence of the teacher, assistant or a caregiver and most participants are not
able to work independently. This is not a good practice in many areas including horticulture, on
which this research is focusing. The reason is the need for diversification of work. Especially
in smaller gardening shops, it is appropriate for employees to work on different tasks and
possibly independently. If it were shown that employees with mental disabilities are capable
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to use the web courses to repeat working activities, it would be possible to let them work
more independently at various activities. The teacher or caregiver would then become more of
a supervisor.

According to the motto of the National Association of Social Workers (NASW), “Helping
people help themselves,” (Liberman & Kopelowicz, 2002), it is appropriate to explore whether
a web course could be an effective educational tool for people with intellectual disabilities
focusing on repetition of knowledge, that these students have previously obtained during
practical teaching.

The aim of the research was to find out if the work results of employees with disabilities,
who work in the workplace with the help of an assistant or a caregiver differ from those who
use as assistance only the web course. The course was focused on the repetition of activities that
students have previously learned during the practical teaching. The research was situated in the
Production Garden of Czech University of Life Sciences Prague (CULS) to allow participants
with intellectual disabilities to work together with regular employees.

Evaluation of each employee was performed gradually in six steps by so-called Validated
Observations (Figure 1). The first observation was made at the end of the first week after the
original practical teaching. Further Validated observations were made at different weekly
intervals. All research was conducted from May to September 2017. A web course and its
content were also been produced within the first three weeks of research.

Figure 1. Validated observations schedule.

Although the main aim was to clarify the use of the web course as partial goals, it was to
find out how the use of the web course differs from verbal repetition of knowledge by caregivers
and the situation when the participant is unable to use any help, so to use no repetition of
knowledge thus to use only previously acquired knowledge. All objectives related to comparing
Validated observations can be defined as research questions. Two other research objectives were
the identification of the content type of the developed web source and selection of appropriate
navigation elements.

Research Questions

RQ1 - Are there any significant differences between Validated Observations after Practical
teaching and after two weeks with Repetition using the web course (A - C)?

RQ2 - Are there any significant differences between Validated Observations after Verbal
repetition (one week from Practical teaching) and after Repetition using the web course (two
weeks after Practical teaching) (B - C)?

RQ3 - Are there any significant differences between Validated Observations with No
repetition (in the seventh week) and original Practical teaching (D - A)?

RQ4 - Are there any significant differences between Validated Observations after No
repetition (in the seventh week) and after final Repetition using the web course (in the thirteenth
week) (D - F)?

RQS5 - Are there any significant differences between Validated Observations after one
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month and one week with verbal repetition and after two months with repetition using only the
web course (E - F)?

RQ6 - Are there any significant differences between Validated Observations between
both Repetitions using the web course (C - F)?

Research Methodology
General Background

A group of ten participants with intellectual disabilities was educated to acquire basic
skills in horticulture. In May 2017, within one week of their studies (first week of the research),
they were able to learn four basic skills. Planting seeds in pots, Planting seedlings in pots,
Watering using a watering can, Weeding the flowerpot. Teaching was realized through practical
demonstrations at the workplace in the production garden. These demonstrations were also
recorded in the form of a video for future use in the web course.

Sample

Research participants were people with various levels of intellectual disability (formerly
called mental retardation). The specific level of intellectual disability of each participant is
described in Table 1. For a more detailed understanding of various intellectual disability levels,
it is appropriate to use a description published by Gluck (2014):

e People with mild intellectual disability are slower than typical in all developmental
areas, they have no unusual physical characteristics, they are able to learn practical
life skills and blend in socially;

e People with moderate intellectual disability have noticeable developmental delays
(i.e. speech, motor skills), they may have some physical signs of impairment (i.e.
thick tongue), they are able to communicate in basic, simple ways and complete
self-care activities;

e People with severe intellectual disability have considerable delays in development,
they are able to understand speech, but they have little ability to communicate, they
are able to learn daily routines and tasks and may learn very simple self-care;

e People with profound intellectual disability have significant developmental delays
in all areas, they require an attendant to help in self-care activities, they may respond
to physical and social activities, they are unable to live independently.

During the research, all participants were not employed and previously worked only in

sheltered workshops. The research was regularly attended by ten participants described in Table 1.
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Table 1. List of participants.

Level of intellectual

Age disability Kind of disability Associated disability
ParticipantA 60 Mild Perinatal hypoxia—ischemia ~ Moderate visual impairment
ParticipantB 47 Moderate Perinatal hypoxia-ischemia
ParticipantC 48 Moderate Down Syndrome
ParticipantD 52 Mild Down Syndrome
Participant E 62 Mild Perinatal hypoxia—ischemia
Participant F 53 Moderate Down Syndrome
Participant G~ 46 Mild Down Syndrome Hearing impairment
ParticipantH 41 Mild Down Syndrome Hearing impairment
Participant | 37 Moderate to severe Perinatal hypoxia-ischemia fl_uorngﬁxtremity motor
Participant J 49 Severe to profound Perinatal hypoxia-ischemia Motor disability

Ethics

Data of all participants were anonymized and summarized in a table so that the work
results could also be evaluated on specific types and degrees of disability. Level of intellectual
disability of each participant was taken from medical records with the permission of doctors
by caregivers to serve as complex aggregate data adapted according to the amount and type
of intervention needed (Gluck, 2014) and classification of American Psychiatric Association
(1994), which categorizes mental retardation (intellectual disability) into four main categories:
mild (IQ score of 50-55 to approximately 70), moderate (IQ score of 30-35 to 50-55), severe
(IQ score of 20-25 to 35-40), and profound (IQ score of less than 20-25). Individual levels are
based on the result obtained by standardized IQ cognitive tests.

No concrete data of any participant were used. The information showed in Table 1 was
not known to the researchers until the end of all observations. Until the end of the research
process, the results of the observations were assigned to the real first names of participants.
All research was done in the university production garden therefore, it was a part of university
legally binding contracts and agreements.

Instrument and Procedures

As it was mentioned before, the evaluation of each participant activity was performed
gradually in six steps by Validated Observations (Figure 1). Observational research and more
concretely Participant observations were used. The first observation was made at the end of the
first week after the original practical teaching. Further Validated observations were made at
different weekly intervals. After each step (Validated Observation), all participants were tested
to verify their obtained skills. Individual activities were divided into sub-tasks. Each sub-task
was assessed on an interval scale of 0-4 points. The better the participant has mastered the
sub-task, the more points were awarded (0 - inadequate, 4 - excellent). Tasks were evaluated in
terms of quality, speed, and precision of execution. The sum of points obtained in various tasks
reflects the level of activity for each participant. The training and testing of participants were
conducted by an expert in the field of horticulture. Data collection for Validated Observations
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was realized through Systematic observation (Fraenkel, Wallen, & Hyun, 2015), also known as
Structured observation method.

For example, during the sub-task “soil gathering” each participant was evaluated based
on the way they gathered soil into the pot in terms of conducted education - whether they pick
it up directly using the flowerpot (correct procedure) or if they fill the pot up gradually by hand,
etc. For the sub-task “Seed placement™ it was evaluated whether the participant placed the seed
at the center of the pot, if the seed is placed to a sufficient depth and so on. All tasks and sub-
tasks were formulated and verified in a similar manner. In order to maintain the same scoring
system across tasks, each task was divided into exactly four sub-tasks.

Table 2. Planting seeds in pots task results (consists precisely of four sub-tasks).

Planting seeds in pots after Seed

Soil gathering  Pot preparation Soil flattening ~ Total ~ Average

Practical teaching placement

Participant B 3 2 3 4 12 3
Participant B 3 3 4 3 13 3.25
Participant C 3 2 3 3 1 2.75
Participant D 3 3 4 4 14 35
Participant E 3 3 3 3 12 3
Participant F 1 0 1 1 3 75
Participant G 2 3 3 4 12 3
Participant H 3 3 2 2 10 25
Participant | 3 3 2 3 11 2.75
Participant J 1 1 0 0 2 5

The total score of each participant within each task is used for the summation of all task
per each Validated Observation. For example, Participant 1 received the following total score
after the first week of practical teaching:

e Planting seeds in pots - 12;

Planting seedlings in pots - 14;
Watering using a watering can - 3;
Weeding the flowerpot - 12.

So, the total score of Participant 1 after the first Validated Observation “Practical teaching”
was 41. The same method was used for all participants and all Validated Observations. The data
obtained in this manner was used to compare the overall results of all six Validated Observations.

Intervals between observations were selected with regard to the problems of people with
intellectual disabilities and their memory. Long-term memory functioning in individuals with
mental retardation has been extensively investigated. Studies performed by Ellis (1970) and
Swanson (1989) in which mentally retarded patients have been compared with chronological
age-matched subjects have consistently documented impaired memory performance in the
mentally retarded groups.

The first Validated Observation was carried out at the end of the basic practical teaching
week. The second observation was prepared one week later in the same concept as all participants
were used to from the work in sheltered workshops. In these workshops, they were working
supervised by caregivers with frequent verbal repetition and repetitive demonstration. During
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the second step, the research continued in the same way but using only verbal repetition with
no real demonstrations. Two weeks after verbal repetition the next repetition of already learned
activities using a web course was conducted. Use of the web course is described below.

After the Validated Observation using the web course activities with participants were
suspended and participants did not visit the working environment in the garden. Four weeks
later participants were taken into the garden again and exposed to the performance of tasks
without any repetition and help. After the next two weeks, the situation was repeated but with
verbal repetition of all sub-tasks. The last Validated Observation used a web course again. All
observations were conducted under the same conditions and in the same working environment.

Web Course Design and Interface

Web technologies were used because of their platform independence and ease of use.
The simple HTML web page may be used on almost any device (Connor, 2012). More important
than the technology for content development itself is the way participants interact with that
technology, based on each individual background of users and their previous experience (Simek,
Vanék, & Pavlik, 2015). According to the conducted research, (e.g., Benda & Smejkalova,
2015; Denaes, 2012; Huguenin, 2000; van de Ven & de Haan, 2003) people with intellectual
disabilities prefer to use the touch screen as a very convenient tool to control the computer and
a web page.

Team of Alonso-Virgos, Pascual Espada, Rodriguez Baena and Crespo R. G. (2018)
have presented research with the important result that persons with Down syndrome may have
motor problems using the mouse. 70% of those tested individuals have these problems, which
means that their response time was slow. Although the use of computers cannot completely
overcome the difficulties and limited functions associated with a mental disability, research
has proved that this device improves performance and reduces memory usage, as demonstrated
by other studies (Andrich, Gower, & Vincenti, 2012; Brown et al., 2011; Foshay & Ludlow,
2005). Using mobile technologies and multimedia increases student interest and helps them
learn while they are fun. In the case of students with disabilities, training exercises must be
individualized to meet their special educational needs (Fernandez-Lopez, Rodriguez-Fortiz,
Rodriguez-Almendros, & Martinez-Segura, 2013).

The web course, which was developed and used for the research, was formed by simple
buttons with a short text description and a pictogram representing the given activity. Once
the participant clicked on the button, short video material, which was acquired earlier in the
education of participants and subsequently adapted to the needs of the web course, or narrated
animation was displayed, showing any given activity. This participant was allowed to simply
repeat the operation and then perform it without the assistance of a caregiver.

Research participants use pictograms in everyday life, e.g. for determining the types and
intensity of pain. This use of pictograms is also mentioned by de Knegt, et al. (2016) or Mirenda
(2003). Other studies confirm that the use of pictograms for the education of people with mental
disabilities is appropriate, reducing their uncertainty, improving their ability to read, facilitating
communication and allowing them to make decisions independently (Falck, 2001; Guerrier,
Kolski, & Poirier, 2013; Rodriguez-Fortiz et al., 2009; Smithers & Puffett, 1996). This type of
navigation should also be used with regard to other studies (Caria, Paterno, Santoro, & Semucci,
2018; Pereira & Archambault, 2016; Rodriguez, Pérez, Cueva, & Torres, 2017) identifying
potential problems using the classic web interface. Alonso-Virgos et al. (2018) have confirmed
in their research that people with Down syndrome may have troubles for understanding the
meaning of icons, also common icons and may have troubles for understanding a complex text.

In the research, there were always used the same pictograms to show specific activities.
These pictograms were used not only in the web application, but they were also stationed directly

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) https://doi.org/10.33225/pec/19.77.463

PROBLEMS
OF EDUCATION

IN THE 21 CENTURY
Vol. 77, No. 4, 2019

www.manaraa.com



Petr BENDA, Jan PAVLIK, Jan MASNER. Practical education of adults with intellectual disabilities using a web course
PROBLEMS
OF EDUCATION

IN THE 21 CENTURY
Vol. 77, No. 4, 2019

at the areas for performing activities, they were part of video-materials and animations and they
were placed on certain tools. These pictograms have become an integral but unobtrusive part of
the everyday working life of participants.

Like it was mentioned already, the research was situated in the University production
garden. The garden is quite large therefore it was necessary to enable mobility of equipment
used. Mobile devices (e.g. tablets, smartphones) are shown to be effective tools for empowering
people with intellectual disability to live and work with greater independence (e.g., Kagohara et
al.,2010; Mechling, Gast, & Seid, 2010; Wade & Troy, 2001). As it is described above the touch
screen is the most suitable technology for controlling the web page. Benda and Smejkalové
(2015), add that for the persons with intellectual disabilities it is also appropriate to use touch
screen by one hand only without a need using the other hand to hold equipment and for the
simple control of an application it is suitable not to use or create applications that require multi-
touch, zooming or scrolling. It also implies that the application should display all the content at
once which then adapts to the device. Several studies, e.g. Brown et al. (2011) or Kwon and Lee
(2016), also demonstrate that people with intellectual disabilities are able to use more complex
interfaces.

Data Analysis

T-Tests were used to compare means where Validated Observations data was assumed to
be normally distributed. Kolmogorov-Smirnov test indicated that all Validated Observations in
Table 3 follow a normal distribution (p <.05). In the case of small data sets, a test of significance
for normality may lack the power to detect the deviation of the variable from normality.
Therefore, non-parametric statistical tests were used despite the fact that prior research has
shown that data does not violate the normality assumption on which the t-Test relies (e.g., Rock,
Webb, McNaughton, & Bell, 1987; Siegel & Castellan, 1988). For that reason, the equivalent
non-parametric Wilcoxon signed-rank test for statistical hypothesis testing was used.

Table 3. Descriptive statistics and Kolmogorov-Smirnov (K-S) test for normality

result.
Validated Observations n M Mdn SD Min Max K-S test
A - Practical teaching 10 353 39.5 13.65 7 47 .196
B - Verbal repetition 10 319 36.0 16.24 3 51 112
C - Repetition using the web course 10 332 36.5 15.73 0 49 .158
D - No repetition 10 195 245 11.17 0 33 157
E - Verbal repetition 10 272 325 12.08 3 39 164
F - Repetition using the web course 10 340 40.5 14.67 6 43 170

Research Results

From the values contained in Table 4, it is possible to determine that the application of
Parametric and Non-parametric tests leads to the same results.
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Table 4. t-test and Wilcoxon’s signed-rank test effect sizes (/) results.

t-test Wilcoxon'’s signed-rank test

Resea_lrch Observa_tions t-value p-value Result n  W-value Z-value p-value Result r
question comparison (p=.05) (p=.05)

RQ1 A-C 22150 .0540 nodif. 10 8 -1.7838  .0751 nodif. .40
RQ2 B-C 13291 2165 nodif. 10 145  -1.3251  .1833 nodif. .30
RQ3 D-A 9.0952 - dif. 10 0 -2.8031  .0051 dif. .63
RQ4 D-F 6.3017  .0002 dif. 10 0 -2.8031  .0051 dif. .63
RQ5 E-F 43732 0018 dif. 10 0 -2.8031  .0051 dif. .63
RQ6 C-F 5794 5766  nodif. 8 16 -.2801 - nodif. .06

The results of the tests confirmed that there are no statistically significant differences
in research questions RQ1, RQ2 and RQ6 at p < .05. It means that during the first part of the
conducted research, there was no statistically significant difference between results of Validated
Observations which were measured after Practical teaching and results after Repetition using
the web course, which was performed 3 weeks after original Practical teaching (A - C). No
statistical evidence also suggested that Verbal repetition and Repetition using the web course
differ (B - C). An important result is that there was no statistically significant difference between
both Repetitions using the web course. Accordingly, the results of all participants during
observations after Repetition using the web course in the third week and in the thirteenth week
were not significantly different (C - F).

On the contrary, there were statistically significant differences in Research questions
RQ3, RQ4 and RQS5 at p < .05. When the participants had to perform activities without any
repetition, their results were significantly different from those measured after the Verbal
repetition or the Repetition using the web course (D — A and D — F). Interesting results were
obtained by comparing the Verbal repetition in the ninth week with Repetition using the web
course in the thirteenth week (E - F). Despite the lack of any contact with participants for four
weeks, there could be a statistically significant difference observed, so based on the measured
results, it is possible to declare the Repetition using the web course was a better method than
the simple Verbal repetition only.

The effect sizes for the Wilcoxon’s signed-rank tests were also computed using the
formula given in Pallant (2007) and Rosenthal (1991, p. 19; 1994). The suggestion of Cohen
(1992) that effect sizes of .20 are small, .50 are medium, and .80 are large allows the researcher
to compare the experiment’s effect size results in known scales.

The effect size for Research questions RQ1, RQ3, RQ4, and RQ5 acquired values from
.40 to .63, which can be considered as medium effects. Research question RQ2 with r=.3 can
be marked as small to medium effect size. The last Research question RQ6 has small effect size
with r=.06 (Cohen, 1988; Rosnow, & Rosenthal, 1996).

The results proved that participants achieved the best results after the original practical
teaching and after the repetition using the web course when they immediately applied the
information obtained. The visual presentation of information in the web course enabled users to
obtain a comprehensive overview of individual activities and therefore they were able to better
remember the obtained knowledge and use it in practice. The reason was that most educational
materials within the course were in the form of videos that describe individual tasks very precisely
and step by step. The research also confirmed that the visual representation of knowledge and
use of pictograms was a suitable form of teaching material for people with intellectual disability
especially if these pictograms were also used further in their real environment.
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During the research, it was possible to observe that participants had become accustomed
to using the web course. Within the last observation, eight out of ten participants were able
to navigate and use proper material in the developed web course for the requested task
independently. Observation results and thus the quality of the performed work was the second
best after the practical teaching. Based on the findings, Verbal repetition alone appears to be
insufficient.

Two weeks after the research the participants also had to work in a common garden of
the sheltered house where they lived. This area is considerably different from the university
garden where the whole research took place. Not all the participants attended this activity thus
it was not possible to prepare observation adequately, therefore there were no observed data
for this period. There was just the computer with touchscreen prepared, the same one as was
used for all observations, and the same pictograms, which were used during all the research,
were placed to the appropriate locations. Most of the participants were able to find a location
for the required activity, identify the pictogram of the required activity, navigate the web course
on a computer nearby to find proper content and apply the refreshed knowledge into practice.
Due to differences in the working environment, the results and the quality of work were not as
good as in the last observation in university garden, but despite the change of environment, the
participants were able to carry out the necessary actions independently and only with minor
help from a caregiver.

Various difficulties in the utilization of the web course which were not present in practical
teaching were observed too. The participants mostly used the course for reduction of their
inherent uncertainty. When the participants were left without greater supervision, some of them
tried to see the required material again after each completed activity, for example after planting
of seeds in every pot. In the real working deployment, this would lead to considerable time
losses. So, despite the evidence of the suitability of the web course, the presence of a caregiver
with knowledge of the environment and given activities is a necessity.

Figure 2 shown below demonstrates the form of the web course used in the research.
Specifically, it contains a Watering sub-page with watering black and white pictogram,
embedded video material with the example of watering procedure and colored pictogram which
leads the user to the home page after a click.

Figure 2. Web course screenshot with a Watering demonstration video.
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Discussion

The research has analyzed whether a web course could be an appropriate tool for people
with intellectual disabilities. A partial goal was to enable people with intellectual disabilities to
be educated in the field of horticulture by repeating individual activities through a web course.
For more significant statistical verification of the web course suitability, it would be useful
to conduct research with a greater number of participants. Observations could be performed
randomly over a longer time period and preferably inside a real working environment during
a real or simulated workday. But for the first design of such research and also communication
difficulties and leadership of the participants with intellectual disabilities a relatively low
number of participants, in other similar studies, has been applied (Alonso-Virgos et al., 2018;
Caria et al., 2018; Pereira & Archambault, 2016; Rocha, Paredes, Barroso, & Bessa, 2016).

In case of the intended use of the web course that is online, it is also necessary to consider
many other associated risks. In the case of this research, the offline course in a web browser
was used and the user was not allowed to turn this application off or change the application
without a keyboard, knowing the proper combination of keys. Due to other studies (e.g. Benda
& Smejkalové, 2015; Denaes, 2012; Huguenin, 2000; van de Ven & de Haan, 2003), the
participants were able to use just the touch screen and no other device and the computer was
not connected to the Internet. If a user with an intellectual disability was allowed to use the
computer freely and for example to turn off the web course, it often led the user getting lost or
confused and subsequently stressed by the emerged situation.

It is also appropriate to consider the actual content of the web course. In the case of the
research, it consisted of short (30 seconds at maximum) video materials or narrated animation
traceable by the use of pictograms. Video-materials were taken during real meetings and
original teaching of participants. All research participants were already accustomed to the use
of pictograms in their daily life, so the content they were most familiar with was used. But
there might be better systems for easy navigation, understanding, and connection with real
environment and practice. An example of such principle or technology might be Augmentative
and alternative communication which is most commonly used to designate mechanical and
electronic systems that provide communicative access to people with cerebral palsy and
other physical disabilities (Smithers & Puffett, 1996). Part of this type of communication is
also pictorial representation systems. These include Bliss and Rebus system and Picture
Communication Symbols also (Foreman, 1998). But these systems cannot substitute ordinary
communication and human interaction (Parsons & Wills, 2014). For example, Blissymbols
or Blissymbolics could be an appropriate extension of the developed web course in case all
the participants were familiar with this system and used it in daily life. Due to other studies
(Alonso-Virgos et al., 2018; de Knegt et al., 2016; Guerrier et al., 2013) and also as a result of
observations in presented research, people with intellectual disabilities may have troubles for
understanding the meaning of common icons.

Further expansion of this research should be focused on an extension of the use of
created web interface to other activities that people with intellectual disabilities do as their work
activities. The same solution can subsequently be used to repeat the more complex activities
that these people perform during normal day mode without the need of being supported by
caregivers in such a high level of daily care.

Conclusions
The presented research examined whether a web course could be effective educational

technology for people with intellectual disabilities focusing on repetition of knowledge, which
students (participants) have learned earlier during the practical teaching. All teaching and
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observations have been carried out in a university production garden by professional gardeners.
In particular, the web interface was used with regard to its platform and operating system
independence, easy portability, and editability.

Based on a selected number of research participants it has been possible to conclude that
the results have been promising. The results have demonstrated that a developed web course,
the content of which consists of short narrated video or animation, combined with the use
of pictograms for confident navigation, can be used by people with intellectual disabilities.
Conducted observations have confirmed that the working results of the participants after using
a developed web course have not been significantly different from the practical training and
the results have been better than a classical verbal repetition by caregivers. At the same time,
in addition to practical teaching, this has been the second best-rated approach of repeating
knowledge. Using a web course, the participants have achieved similar work results as they have
done in practical teaching. On the contrary verbal repetition of knowledge by caregivers has
appeared to be insufficient. In addition, this web course could be autonomously exploited by its
users at work whenever they wanted, at their own pace and without the need of being supported
by caregivers all the time. Utilization of the web course may lead to more efficient employment
of people with intellectual disabilities, their greater autonomy in the working process, lower
demands on caregivers and thus overall better work performance. The research has also
confirmed that the visual representation of knowledge and use of pictograms for navigation
have been a suitable form of teaching material for people with intellectual disabilities especially
if these types of pictograms have been also used further in their real environment. During
the last month of observations, eight participants have been able to navigate and use proper
material in the developed web course for the requested task independently, so they became
accustomed to using the web course.

The added value of this research is the opportunity to work for two research participants
with Down syndrome as real auxiliary workers in horticulture, more specifically in the garden
of a sheltered workshop.
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