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Abstract: Developing artistic skills in students with intellectual disabilities (ID) entails several difficulties 

including selecting the appropriate teaching methodologies to use and adequately integrating teaching and 

technological resources. This article puts forward a teaching methodology combined with the use of mobile 

devices for students with Down’s Syndrome (DS). To support this, we present two studies. In the first study, we 

create a teaching methodology of good practices developed from the experience of 37 participating teachers. In 

the second study, this methodology is used together with a tablet application for learning certain basic dance steps 

and a pre-post-test experience is carried out with seven DS students. The results indicate that students did improve 

their dance skills but that this improvement was not statistically significant. Furthermore, we found that students’ 

motivation is related to their perception of development of skills.   
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1 INTRODUCTION 

Teaching students with intellectual disabilities (ID) is considered a complex and difficult task. Cognitive 

disability is characterised by limitations in both the person’s intellectual functioning and behaviour [24]. An 

example of cognitive disability is Down’s syndrome (DS), considered the most common genetic cause of ID [6]. 

People with DS present certain limitations and difficulties in the learning process, including, among others: poor 

concentration, difficulty in solving problems, lack of attention, slower learning, difficulty in understanding 

instructions, needing more time to complete tasks and lack of organisation and motivation [27]. All these 

circumstances make it considerably difficult to teach students with DS. 

Despite this, students with DS have the capacity to learn, and with adequate support from teachers, appropriate 

teaching planning, appropriate educational resources and the help of special education experts, can continue to do 

so throughout their entire lives, from childhood and throughout their adult years [19]. The use of technologies 

combined with the resources mentioned above can undoubtedly have a positive impact on the learning of students 

with DS [40, 45]. Current literature shows that the use of computer tools can increase student confidence and 

motivation [45], improve cognitive ability [9, 45, 49] and facilitate students’ autonomy and personal independence 

[40]. The use of multimedia devices, such as an iPod Touch or Tablet, makes it easier for students with ID to 

access learning content while developing their cognitive abilities [20]. The results are an improvement in students’ 

quality of life, and a greater autonomy and independence [20, 40].  

However, using technology to teach students with ID has limitations that can positively or negatively impact 

their learning [43]. One of these limiting factors is the multimedia material presented on the devices: whether or 

not they have distractors, and the font and vocabulary used for them [45]. Another limiting factor is students’ 

computer skills, which can be a drawback [37]. Lloyd et al. [39] state that research on the use of technology for 

students with ID has focused on multimedia or technical aspects, but not much research into aspects such as 

content and learning processes has been done. 

This is the reason that the effectiveness of using technology to teach students with DS depends on the teaching 

methods used, how technology is integrated into the curriculum [40], and the quality of instructions and teachers’ 

attitudes towards technology [43]. It is not enough just for students to attend schools; it is also necessary to adopt 

specific methodologies that provide support in the educational process from different perspectives [24], so that 

the pedagogical processes can be adapted to the student profile [26]. The need for this individualisation is even 

greater when considering that the teaching methods used for students with ID vary from one country to another, 

from one educational system to another, and even from one school to another [19], not only influencing their 
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education but also social and labour opportunities [52]. The issue intensifies in schools with inclusive education 

models, where many teachers do not know how to teach classes when there are students with ID present [41]; 

educating students with ID requires the use of clear and concise methodologies and specialised teachers [32].  

Current learning methodologies for students with ID are oriented towards specific subjects such as 

employment skills [25], mathematics [55], literacy [23], digital literacy [10] and English as a second language 

[30]. In other cases, learning methodologies are aimed at specific age groups such as early ages [53], secondary 

school students [25] or adults with DS [31]. This results in those methodologies being inflexible and are unable 

to be applied to other educational subjects and contexts.  

The present study explores the definition of a teaching methodology from an approach based on the practical 

experience of teachers in a real-life teaching context, who can provide a richer and more dynamic perspective.  

The article then presents currently used teaching methods for students with ID, focusing on the teaching of 

artistic disciplines. We then present two studies and describe their results; the first was carried out with teachers 

and the second with students with DS. Based on the results of the first study, an educational methodology for DS 

students is proposed, which has been applied in the second study with DS students. The results obtained from 

these studies are subsequently discussed and the article ends with the conclusions section. 

2 RELATED WORK 

2.1 Instructional models for students with intellectual disabilities 

The inclusion of students with ID has influenced the educational system to the extent that is has developed 

many instructional activities and teaching approaches specific to this type of student [16, 19, 34, 55]. In some 

cases, the education of students with ID and students without ID is combined under an inclusive approach [15, 

19, 28], which has given rise to different teaching methods.  

Klang et al. [34] analysed the use of different teaching techniques in two groups of students: students with ID 

and students without ID. The results found that both educational environments dedicate very similar teaching 

methods and times to their students, and the method requiring students to perform individual tasks was the most 

widely used. It was also observed that, despite students with ID being expected to have a greater dedication to this 

method, their use only varied by 2% compared to students without ID. This individual task teaching method is 

commonly used in different ID education scenarios, such as employment skills [25], mathematics [55], literacy 

[23] or digital literacy [10].  
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Another teaching method used in ID education contexts is the direct feedback combined with observation 

method [31]. Gilson et al. [25] emphasise the importance of giving verbal supportive feedback and correction to 

students during instruction, generating stimuli that later function as reminders for behaviour.  

Other authors suggest teaching in a social, community or work context, where learning takes place in a group 

context [19] with a collaborative approach [50]; there are many different variants of this approach. For example, 

some studies propose peer-learning under an inclusive model, pairing students who perform well with students 

with DS [16] or assigning roles to students to generate a structured collaboration [15]. In other cases, collaborative 

learning is intended to stimulate autonomous learning in students with DS [23]. This collaborative context not 

only applies to students but also to teachers [28, 33], which has given rise to the term co-teaching. Friend et al. 

[21] define co-teaching as a method that shares teaching instructions between a general education teacher and a 

teacher specialised in educating students with ID. However, collaborative learning presents certain difficulties. 

Because collaborative learning usually takes place in the classroom, applying this methodology outside the 

classroom is difficult [28]. Because co-teaching requires a lot of time and a collaborative inter-professional team, 

it also requires more resources and expert and non-expert teaching staff [15]. 

An important factor in selecting the appropriate teaching method is ensuring that the one used motivates 

students with ID. Certain studies have found that using highly visual content though technology is a motivating 

factor for students. Cannella-Malone et al. [8] suggest using video clips on an iPod through an interactive 

application to teach personal hygiene skills. The use of video facilitates the memorisation, imitation and 

generalisation of behaviours [5]. These visual educational resources are especially important when students with 

ID are young [2], as these videos are usually family-focused intervention programmes for teaching daily living 

activities, such as showering, washing hands, brushing hair, etc. [53].  

However, and despite the fact that there are teaching methods that have been applied for some time in education 

with DS, their application has certain difficulties. There is no clear methodology that can be applied universally, 

as each different educational centre has its own particularities making implementation difficult [19]; also, different 

methodologies are specifically oriented to different age groups such as early intervention [53], children [25] or 

adults [31]. In addition, inclusive education models mean that conventional education teachers do not know how 

to combine teaching methods in an appropriate manner [32, 41]. In short, certain aspects of content and learning 

processes have been neglected in recent decades [39] making the use of clear and concise methodologies necessary 

[32].  
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As a result of the above, we present the following research question:  

RQ1: Can a teaching methodology for students with DS that considers methods, resources and strategies 

based on teaching experience of teachers be developed? 

Teaching methods for students with ID have been applied in various subjects such as mathematics [49, 55], 

foreign language learning [22, 30], reading and writing [23, 38], and in some cases, employment skills [25], and 

digital skills [10]. However, few studies have explored the development of artistic skills such as music or dance, 

and even fewer their integration with technology, despite the cognitive [42] and physical [14, 35] benefits that 

teaching these disciplines to students with ID have. As a result, there is a serious research gap in this area. 

2.2 Artistic education and Down’s syndrome 

Learning music and dance can positively affect the creative development of students with DS and can be 

beneficial for students themselves [11]. Dancing is often a fun experience and students with ID are likely to be 

motivated to participate in dancing activities [29]. Current literature has found several positive effects of dance 

on students, such as increased self-esteem [12], improvement of emotional state [4], awareness of the environment, 

improved concentration [42], facilitation of decision making and problem solving [47] and development of 

psychomotor, social and cultural skills [48]. Emotions when educating students with DS are an important factor 

[1, 14, 24]. Despite this, there are few methodologies and training programmes that consider motivation and 

emotions in students [23, 24].  García et al.  [24] note the need to study emotions when assigning tasks to students, 

since it is possible that emotions can influence learning. 

However, this can present several difficulties since students with ID have limitations such as a reduced ability 

to solve problems, slower learning, lack of attention, greater ease in forgetting what they have learned [27], less 

mobility, and fewer social and communication skills [42].  

There is no specific methodology for teaching dance, although the most used method among students with ID 

is imitation together with the use of direct instructions [7, 29, 54]. In such a modality, the instructor performs the 

dance exercise while the students observe and imitate their movements; the instructor then plays a vital role by 

giving instructions and feedback [29]. These teaching methodologies can be supported by the use of technology. 

There are several studies that have exploited technology [40], have found positive benefits from its use [26, 45] 

and have analysed its application in various educational subjects such as mathematics [49], literacy [9, 38], foreign 

language learning [30], and communications skills [18], etc. 
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However, there are not many specific software applications that teach dance to students with ID, and the 

software that does exist focuses more on developing motor skills and physical activity, rather than developing 

dance skills in itself [35]. 

There is thus a lack of tools that facilitate teaching dance skills that support progress monitoring [44]. As a 

consequence of the above, the following research question arises: 

RQ2: Will the use of a specific technological tool for dance develop skills and motivate students with DS? 

To answer these research questions, two field studies have been carried out with teachers and students. 

3 STUDY 1: INTERVIEWS WITH TEACHERS 

Two field studies were carried out; one with teachers specialised in educating students with DS and another 

focused on the students themselves. This section describes the field study with teachers concerning RQ1. 

3.1 Designing the experience 

A.  Objective and methodology 

The field study aimed to assess the teaching method used and technology adopted by the centres teaching 

students with DS, in a real-life teaching context. The study began in April 2019 and lasted for nine months. The 

phases of the field study and their duration are indicated below. 

Phase 1. Recruitment of respondents (12 weeks). A search for educational centres that teach students with DS 

was made on social networks and internet search engines. Seventy-three potential centres were identified to 

participate, of which 17 in the Ibero-American Federation of DS including various countries such as Spain, Peru, 

Mexico and Colombia. 

Phase 2. Data collection (8 weeks). The 73 centres were contacted by email requesting their participation in 

the study, of which 37 accepted. These participants were subsequently given a questionnaire on how they teach 

their classes and were given a period of four weeks to complete it.   

Phase 3. Analyses (12 weeks). The data obtained from the questionnaires were studied using quantitative and 

qualitative analyses. In the quantitative analysis, a descriptive statistical study was carried out using SPSS and a 

textual and conceptual analysis was carried out using Atlas.Ti for the qualitative analysis. 

Phase 4. Definition of educational method (8 weeks). In the final stage, we developed a methodology for 

educators to teach students with DS. 
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B. Instrument 

The instrument used for data collection was a questionnaire, which included questions on aspects related to 

the use of IT (Information Technology) in education. The purpose of the questionnaire was to explore the 

technology, type of content and teaching methods these teachers used with their students with DS. The questions 

were coded for a better understanding, the final codes were TQi, CQi and MQi, where i is the question number and 

TQ indicates that it is a question about technological aspects, CQ about teaching content and MQ about teaching 

method. Table 1 shows the questions in the questionnaire together with the assigned codes, which comprise open 

questions, closed questions with two options, and questions with a Likert scale where the possible evaluations are: 

1 (never), 2 (almost never), 3 (sometimes), 4 (almost always), and 5 (always). 

The instrument's validity was assessed through a multidisciplinary approach involving experts in Human-

Computer Interaction and education for individuals with intellectual disabilities. Based on their feedback, the 

scales of items TQ3 and CQ1 were adjusted, changing from two options to Likert (see Table 1), and the items 

were grouped into three dimensions (TQ, CQ and MQ). Additionally, the questions MQ2, MQ3, and MQ4 were 

added (see Table 1). 

Furthermore, a reliability analysis [13] was conducted, which yielded a Cronbach’s alpha value of .642. While 

this value is not optimal, it can be considered acceptable. Therefore, we can state that the questionnaire is a valid 

instrument to apply in Study 1 to interview teachers. 

3.2  Results 

This section describes the results of the survey analysis. Of the 14 questions, 11 were quantitatively analysed 

with a statistical descriptive study (Table 1) and the other three open questions (CQ4, MQ6 and MQ7) were 

analysed qualitatively (Table 2).  

Table 1: Questions in the data collection questionnaire and descriptive statistics 

Cod. Question (N=37) Question type Mean Median Std.  
deviation 

TQ1 People with Down Syndrome (DS) use IT in their day to 
day Likert scale 4.08 4.00 0.829 

TQ2 DS students do practical activities with IT devices (PC, 
tablet, mobile) Likert scale 3.86 4.00 0.787 

TQ3 Your students use software in the classroom Likert scale 3.78 4.00 0.917 

CQ1 You explain concepts of theory Likert scale 3.40 3.00 0.976 

CQ2 Do you present use cases and examples? Yes/No - - - 

CQ3 Do you think the tasks requiring the application of logic 
are useful for students? Yes/No - - - 
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CQ4 What type of content do you teach? Open question - - - 

MQ1 How often do you repeat learning activities with students? Likert scale 4.08 4.00 1.064 

MQ2 How flexible should you be with your students in the 
classroom when you assign them learning tasks? Likert scale 4.46 5.00 0.767 

MQ3 You give your students freedom and autonomy when they 
do activities Likert scale 3.97 4.00 0.897 

MQ4 How much do you have to adapt your classes to each 
student? Likert scale 3.92 4.00 0.954 

MQ5 Students work in groups Likert scale 3.51 4.00 0.961 

MQ6 What teaching method do you use? Open question - - - 

MQ7 What resources do you use to teach the class? Open question - - - 
N= Number of participants  

Table 1 indicates that teachers frequently use technological devices in practical activities (“almost always”) – 

questions TQ1 and TQ2; only theoretical content (CQ1) is used sometimes; the teaching method is always flexible 

(MQ2); classes are almost always adapted to the students, and exercises are repeated (MQ4 and MQ1). Similarly, 

we can see that students work in groups, which gives them certain autonomy (“almost always”) – questions MQ5 

and MQ3. Additionally, regarding CQ2 and CQ3, a high percentage of teachers (97.3%) use examples and use 

cases and believe that solving logic problems is useful.  

Regarding the qualitative study, Table 2 shows the results of the open questions (CQ4, MQ6, MQ7), where 

the categories classifying the different related terms used by teachers in their responses can be seen, as well as 

their rooting (number of times the terms of that category are quoted).   

Table 2: Categories and rooting of questions MQ6, CQ4, and MQ7 

Question Category Rooting 

MQ6.  
What teaching method do 

you use? 

Case-based explanations 34 
Game-based learning 25 
Short masterclasses 22 
Autonomous learning 19 
Practical tasks 4 
Guided case resolution 2 
Project-based learning and Collaborative Learning 1 

CQ4.  
What type of content do you 

teach? 

IT  26 
Social skills  21 
Reading and language, and mathematics 12 
Pre-employment  9 
Laboratory and pharmacy  7 
Motricity, leisure, personal care and foreign languages 4 
Social sciences 3 
Dance, music and speech therapy 1 

MQ7.   
What educational resources 

do you use to teach the class? 

Blackboard 13 
Graphic/visual software 10 
Hearing resources and virtual Platform 6 
Readings 2 
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Regarding question MQ6 (What teaching method do you use?), Table 2 shows that the majority use case-based 

explanations and game-based learning. We created a network diagram to identify how teachers combine these 

teaching methods. The network diagram has a hierarchical design, where the teaching methods that are more 

frequently used are at a higher level than those which are less frequently used (with a lower degree of rooting) 

and the combination of methods is represented by vertical arrows. The dotted lines indicate the grouping of the 

entities (all grouped in the Teaching method category). The resulting network diagram can be seen in Figure 1.       

 

Fig. 1. Teaching methods network diagram. 

Figure 1 shows that teachers use case-based explanations methods most, combined with the use of game-based 

learning and autonomous learning methods. The least used are project-based learning and collaborative learning 

methods, which, when used, are a complement to the autonomous learning. Similarly, the teaching method of 

carrying out practical tasks with guided case resolution are used less. 

Regarding question CQ4 (What type of content do you teach?), we can see in Table 2 that the content most 

taught to students with DS is the use of computer tools, social skills, reading, language and mathematics. 

Conversely, the content that is least taught is dance, speech therapy and music. Focusing on computer content, the 

word cloud in Figure 2 shows that the most commonly taught subject is Word, followed by basic concepts of 

computer science, email, Excel and the internet. 
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Fig. 2. Word cloud of computer tools content category. 

Regarding the question about the physical resources and software teachers use in their classrooms, replies to 

the question MQ7 shown in Table 2, indicate that teachers usually use the blackboard, graphic and visual resources 

(PowerPoint, Prezi, etc.), auditory resources (audio, recordings) and the virtual platform, while the least used 

resources are texts for reading.  

We can see here a variety methodologies, teaching resources, technological resources, etc., are usually used 

to teach students with DS. On this basis, we believe that a methodology combining these and serving as a guide 

for teachers can be useful. With this objective, a new methodology has been developed and is described in the 

following section. 

4 IARA TEACHING METHODOLOGY 

Based on the analysis presented in the previous section, authors developed a teaching methodology to teach 

students with DS called IARA (Initiation–Application–Reinforcement–Autonomy). Figure 3 schematically shows 

the proposed methodology, which is structured into four phases, and defines three fundamental components in 

each phase:  

• Method: the main teaching methods to follow; 

• Resources: the educational means or tools that should be used; 

• Content strategies: recommendations on how to use the teaching method. 

The four phases of IARA methodology are described as follows. 

Phase 1. Initiation: This is the initial learning phase. The teacher begins with an introduction to the topic 

through explanations of a specific case. For this, the methodology suggests teachers use the blackboard as a 

support resource and students use activities with logical sequences and use cases, provided that the teaching 

content allows it. In this phase, students have a first contact with the learning content through examples and case 

studies. The purpose of this phase is to give students a solid foundation to learning. 

Phase 2. Application: Once the foundations have been laid, a didactic phase with a strong technological 

component follows. During this phase, the methodology recommends the teacher use game-based learning and 

technological tools with a practical and participatory approach, mainly using touch-screen devices such as tablets.  

One practical task that can be implemented is using the learning contents seen in Phase 1 as practical activities 

with gamification components. The technological tool used must be flexible and able to adapt to the pace of 
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student learning. Students should be given freedom when carrying out activities, and the option to repeat the 

activities if they want. 

Phase 3.  Reinforcement: In this phase, teachers give short masterclasses to reinforce knowledge, and resolve 

any doubts and problems that students had in the Phase 2 practical classes. Using visual resources is recommended, 

such as presentations (e.g. PowerPoint, Prezi, etc.) and videos; it is a highly visual stage for students. Similarly, 

theoretical contents should be avoided. 

Phase 4.  Autonomy: The purpose of this phase is to foster students’ independence in the learning process.  

The teacher can encourage students’ autonomy by giving students tasks to carry out on their own, who can use 

virtual media such as web applications or virtual learning platforms for help. Activities should be adapted to each 

student, to better ensure their independent and autonomous development. Finally, at the end of this phase, an 

evaluation of the competence should be made. 

 
Fig. 3. IARA methodology for teaching students with DS. 

IARA adapts the practices most frequently used by teachers into a practical and familiar modality, combining 

technology, four teaching methods, different resources and work strategies. This methodology was then applied 

to the case study exploring the teaching of dance to students with DS, yielding interesting results. This second 

study is described in the following section. 

5 STUDY 2: APPLICATION OF IARA WITH MYDANCEDOWN 

In this second study, the proposed IARA methodology has been applied to a course in dance – supported by 

software called MyDanceDown – with a group of students. First, the tool used is described, and subsequently the 

experience and results obtained are showed.   
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5.1 MyDanceDown   

MyDanceDown was designed by the authors and developed for the study presented here during the 2020/21 

academic year. MyDanceDown1 supports the learning of basic steps and structures of certain dance moves. The 

tool is used as a complement to students’ practical and training activities in the classroom and as a reinforcement 

activity at home. Some of the most used teaching methodologies for students with ID are those that include 

imitation tasks together with the use of direct instructions by the teacher [7]. MyDanceDown is based on this, 

where the student’s task is to watch a dance video on a tablet or mobile phone and then give instructions to an 

avatar on how to perform the dance (leg and arm movements). Students can check whether the avatar performs 

the dance correctly and if it does not, the tool provides feedback and allows the task to be repeated. The application 

has three parts to facilitate giving instructions to the avatar (Figure 4): 

1. Block palette (Zone 1): This area displays blocks describing the basic movements of dance positions and 

allows students to drag a block into the composition area (Zone 2). These blocks are inspired by ScratchJr 

and are colour coded: yellow (start block), blue (move), and red (end block); 

2. Composition area (Zone 2): students combine the blocks that describe the dance steps; 

3. Avatar (Zone 3): Simulation of the dance performed by the avatar. 

 
Fig. 4. MyDanceDown’s user interface running on Tablet. 

 

1 www.MyDanceDown.com  

http://www.mydancedown.com/
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5.2 Experience with students 

Our experience teaching students with DS is described in this section. This study was approved by the Rey 

Juan Carlos University research ethics committee prior to carrying out the course. In addition, consent was given 

by parents, caregivers and teachers.  

A. Objective and hypotheses 

Based on RQ2, the objective of this study was to measure the impact of the IARA methodology combined 

with MyDanceDown in teaching dance to students with DS. The following hypotheses were thus defined: 

H1: The IARA methodology and the use of MyDanceDown will develop the ballet learning competence. 

H2: Students’ motivation is related to the perception that they are developing their dance skills. 

B. Educational context and participants 

The proposed methodology was applied in the context of classical dance, specifically the learning of the five 

basic positions based on ballet steps. The study took place during the 2021 summer course at the Danza Down 

Foundation located in Madrid (Spain). Seven students with DS participated. Participants were of legal age, aged 

between 23 and 36; five males and two females. All students attended class with their mothers except for one who 

had a high degree of independence. The participating teacher was a dance professional who specialised in teaching 

people with ID. 

C. Instruments and variables 

Two instruments were used: 

o Observation of skills instrument: the teacher observes students’ dance skills and generates a report from 

these observations, evaluating them with a score between 1 and 10. This instrument was applied before and 

after the study; 

o Perception instrument: the caregiver (mother or representative, as appropriate) answers a questionnaire and 

gives their assessment of the experience. The questionnaire comprises six questions that are answered on a 

Likert scale ranging from 1 to 5; it gathers data on the caregivers’ opinions of aspects such as the perception 

of ease of use of the tool, student motivation and perception of effectiveness. 
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A set of dependent variables were defined and labelled with the suffixes “B” (before), “A” (after), “PER” 

(perception), where the first two refer to the moment in which the instruments were applied and the variable 

measured (see Table 3).  

Table 3: Definition of variables 

Variables Description 
CM_B Dance skills before the study 
CM_A Dance skills after the study 
CM_PER Caregiver/student perception of dance skills 
MOT_PER Caregiver/student perception of motivation  
UX_PER Perception of caregiver/student usability of MyDanceDown 

D. Process 

The process was arranged into three stages, with a duration of seven weeks. 

Stage 1. Preparation: informed consents were given to caregivers in week 1. A meeting was held with 

caregivers, students and the teacher where the objective of the study was explained, and students’ initial skill 

levels were evaluated using the observation instrument. 

Stage 2. Tasks and activities: Weeks 2 to weeks 7 were the course development stage. The course used the 

IARA methodology (described in detail below). 

Stage 3. Completion: on the last day of the course, an evaluation of the students’ dance skills and the 

caregivers’ perception of the experience (instrument of perceptions) was carried out.  

Next, we explore Stage 2 and the application of the IARA methodology, developed into four phases, in more 

detail. 

Phase 1. Initiation: this phase was carried out in week 2, in the classroom, in two sessions. In session 1, the 

teacher introduced the five ballet positions using the blackboard and by carrying out several examples. Students 

subsequently developed a logical sequence activity where they handed out five cards with images of the dance 

positions (one card for each position) and other cards with the numbers 1 to 5 on them; students had to match the 

numbers to the positions. In Session 2, the teacher used case-based explanations of corporal expression, gestures 

and movements, and demonstrated each of the five ballet positions in the classroom. For this, they used the 

imitation teaching method and gave direct instructions to the students who imitated the positions while the teacher 

gave them instructions on how to execute the positions.  

Phase 2. Application: This phase took place during weeks 3 and 4. The students used the MyDanceDown 

application on a tablet. Students had to describe how each of the five ballet positions (note that the complexity of 
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the steps was incremental) was executed and check whether that description was correct using MyDanceDown. 

The tool provided feedback at the end of each step, and gave the option to repeat the task. The teacher was flexible 

in time and place, i.e., they allowed students to do the task without a time limit and to practice at home. The 

teacher followed up on the MyDanceDown platform, reviewing each student’s performance of the dance positions 

task to assess the learning process.  

Phase 3. Reinforcement: This phase was performed in week 5. The teacher made personalised short videos 

for the students. These videos were made by the teacher based on the mistakes made by the students in the previous 

Phase 2; the videos sent to MyDanceDown explained the correct way to perform the dance position based on the 

errors committed. In total, there were five short – three-minute – videos, with little theoretical content and many 

dance images. During this phase, students continued trying to learn the dance positions using MyDanceDown and 

now also using these videos as reinforcement. 

Phase 4. Autonomy: This phase took place during weeks 6 and 7. The teacher encouraged the students to work 

autonomously; students continued to use MyDanceDown from home and could use the Danza Down Foundation 

virtual classroom platform to resolve doubts. Students had to arrange five dance positions and describe each of 

them using MyDanceDown. The teacher monitored students in the MyDanceDown teaching environment and sent 

personalised feedback to each student individually through voice messages. This monitoring process allowed the 

teacher to assess students’ achievements. 

5.3 Results 

Regarding students’ dance skills evaluated by the teacher, all seven students obtained a higher mean score at 

completion of the course (see Table 4). However, the Wilcoxon test revealed that this difference was not 

significant (confidence interval of 95%). If we analyse the results individually for each student (see Figure 5), we 

can see that 43% of the students (three students) completed the five dance positions with the MyDanceDown tool, 

14% (one student) reached the fourth dance position and the remaining 43% reached the third position (three 

students). In addition, more than 71% of the students (five of seven participants) improved considerably from a 

ballet skill score of 6.40 before the study, to 9.20 at completion. 

 

Table 4: Descriptive statistic and mean contrast between pre- and post-test of dance skill 

Variable Mean Std. 
deviation 

Min. Max. Wilcoxon test 
(p-value) 
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CM_B  6.57 1.13 5.00 8.00 .092 
CM_A  8.29 1.89 6.00 10.00  

  

 
Fig. 5. Student dance skills before and after the study. 

 

The results regarding students and caregivers’ perception indicate that the mean of the variables was high 

(CM_PER=3.50, MOT_PER=3.62 and Ux_PER=3.29), and the non-parametric Friedman test indicated that there 

were no significant difference between these values (p=.840). A correlation study was carried out in order to 

analyse relationships between perception and skills development. Table 5 shows the results of the Spearman test 

correlation applied (correlation found in bool). On the other hand, Figure 6 displays the participants’ perception 

of motivation and dance skills.  

Table 5: Correlation of perception and dance skill variables 

 CM_PER MOT_PER Ux_PER CMA 

CM_PER 1 .784* .100 -.063 
MOT_PER  1 .030 -.142 
Ux_PER   1 .219 
CM_A    1 

              *Significant correlation at 0.05. 
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Fig. 6. Perception of motivation and dance skills. 

6 DISCUSSION 

This section discusses the impact of using the IARA methodology with MyDanceDown on the development of 

dance skills. In addition, certain lessons learned from the studies carried out are noted, and the limitations of the 

study are analysed. 

6.1 Teaching method for DS 

The best teaching processes and different teaching methods for students with DS have been discussed in other 

previous research studies. Klang et al. [34] describes how to apply different teaching instruction methods such as 

group work, reading tasks, use of explanations, individual tasks, autonomous work, etc., but do not describe how 

teachers should combine these teaching methods in the classroom. Other works in DS education apply other 

teaching methods such as game-based learning [18], autonomous learning tasks [34] and short masterclasses [25]. 

However, current research has not explored the use of a case-based explanations teaching method in the context 

of DS education, despite the results of Study 1 presented suggesting that it is the most commonly used teaching 

method for this educational context. The IARA methodology proposed here uses this teaching method in the initial 

phase to lay the foundations of learning, and it has been applied in the educational context described in Study 2 

in an innovative way using MyDanceDown, obtaining good results in skill levels as shown by the beginning and 

end of course (scores of 6.57 and 8.29 out of 10 respectively). The case-based explanations method constructs 

learning from experiences using practical application environments, and has the advantage of motivating students 

[3].  

Other studies have explored collaboration methods at different levels. For example, in the field of co-teaching, 

there are studies that combined teachers with and without experience in teaching students with ID in classrooms 

[15, 28, 33]. Other experiences include three-way collaboration involving teachers, DS specialists, and parents 
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[46], and collaborative learning with students with and without ID under an inclusive approach [50-51]. However, 

as far as the authors know, there are no studies applying collaborative tasks exclusively in the context of ID 

education. Our results confirm this, since only one of 37 DS education teachers use collaborative learning. 

Furthermore, in Study 2, the teacher indicated that the group of students had heterogeneous abilities, making it 

difficult to apply a collaborative approach, in turn making it more complex for students to carry out the tasks and 

generating a possible dependency between students. 

Technology is an important factor in ID education contexts [40]. The results obtained in Study 1 reveal the 

importance of technology in the educational context of students with DS, where teachers “almost always” use it 

in their classes (questions TQ1 and TQ2). These results concur with previous studies. Escudero-Mancebo et al. 

[18] highlight the importance of technology and suggest it should be combined with game-based learning methods 

to improve skills such as oral communication. Faragher et al. [19] note that the use of technology is especially 

useful as an educational support not only within the classroom but also outside of it, for example, in the work 

environment. Several studies have used and highlighted technology in their teaching processes [8, 25, 43, 50]. 

The IARA methodology has been designed with the above in mind, and pays special attention to the application 

of technology and its integration with the teaching method used, using technological support in three of its four 

phases, combining it with the most appropriate teaching methods, strategies and recommendations to give the 

teaching content.  

6.2 Efficacy in dance skills and motivation 

Considering Study 2 and the effectiveness of dance skills, our results show that more than 71% of the students 

considerably improved those skills, increasing from an initial average of 6.40 to 9.20 after the experience (scores 

out of 10). One student did not improve and only one received a lower score. However, no statistically significant 

difference was found at the group level, therefore, hypothesis H1 is rejected and we cannot conclude that the 

IARA methodology combined with MyDanceDown significantly develops learning dance skills. However, 

although no significant improvement was found, we can see a trend towards improvement of skills when using 

MyDanceDown with IARA. This result concurs with the study carried out by Barnet-Lopez et al. [4], who found 

no significant improvement after their sample of adults with intellectual disabilities attended therapy based on 

movement and dance exercises. Ballet is a complex activity that involves the development of several competencies 

and skills [12] and is difficult to improve [48].  
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The main novelty of this study is the educational context in which it takes place. To the best of the authors’ 

knowledge, studies on the impact of technology on the acquisition of dance proficiency in students with DS are 

practically non-existent. Most of the literature on special education focuses on specific topics such as mathematics 

[49], literacy [38] or communications skills [18]. This lack of interest in learning dance is also present in the 

classroom. The results of Study 1 indicate that only one of the 37 participating teachers has worked with dance at 

some point with their DS students. Furthermore, the few works related to dance learning have focused on 

developing related skills, rather than focusing on developing dance skills. For example, certain studies have 

explored motor skills through video games, analysing students’ gestures with the aim of improving their 

movement coordination [9] or improving children’s motor skills [35]. Other studies have researched dance but as 

a means to improve other skills, rather than improve dance skills, such as to assess motor skills [14], improve 

balance [54] or the physical functions of movement [17]. 

Even so, there is no doubt about the positive impact of teaching dance on students with ID. Barnett-Lopez et 

al. [4] found that teaching dance and movement therapies improved creativity, communication skills and 

knowledge of one’s own body. Agheana [1] emphasises the use of music and dance as a tool to facilitate the 

development of skills in recognising words, images and symbols, and Mino-Roy et al. [42] found the effects of 

music, dance, and theatre therapies benefited concentration, perception, memory, and reasoning. 

In our study, a positive relationship has been found between student motivation and the acquisition of dance 

skills. Considering the results of the correlation analysis carried out, a high positive correlation was found between 

the perception variables of knowledge and motivation. Consequently, hypothesis H2 is confirmed: students’ 

motivation is related to the perception that they are developing their dance skills. Other studies have already 

found that students’ motivation improves during the learning process [8], but as far as the authors know, there are 

no studies in the context of dance learning that have found this relationship between motivation and perception of 

skills. The authors do not know how to explain this phenomenon. Students with ID are likely to be motivated to 

participate in dance activities [29], which stimulates learning, in turn improving their self-esteem [12]. 

6.3 Lessons learned and recommendations 

From the perspective of designing technological interventions, the role of the caregiver must be carefully 

defined. In this study carried out with students using MyDanceDown, the students were accompanied by their 

parents and caregivers to give them support and help. However, these people were elderly and had little 

technological competence which resulted in some difficulties in using MyDanceDown, particularly in the 
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Composition area screen (Zone 2) when they attended to drag and drop blocks from block palette to composition 

area. This made it difficult to interact with MyDanceDown and, rather than being a help to the students, were an 

inconvenience. Thus, the researchers had to provide a specific session to the caregivers to explain basic actions 

on how to use the tablet such as how to connect to Wi-Fi and starting and closing the app. Additionally, during 

the session, explanations were provided on how to interact with MyDanceDown and manipulate blocks using the 

touchscreen. Caregivers were also guided through a complete learning task with the tool. It is important to consider 

that these difficulties may have influenced caregivers' perception of the tool's usability. Therefore, carrying out 

prior assessments of caregivers’ level of competence and consequently designing the study according to those 

results would be of interest. 

Regarding the usability of technological educational resources in the artistic area of dance, considering the 

students’ capacity for laterality in order to interpret body expressions, is important. When using MyDanceDown, 

students had problems in interpreting the movement of the avatar due to the mirror effect on their visualisation. 

Some students imitated the movement of the avatar as if they were in front of a mirror and others as if they were 

themselves, generating confusion. In this type of content, the authors recommend including pictograms or images 

that clearly specify the right and left side of the body that is shown.     

6.4 Weaknesses and limitations 

One limitation to Study 1 was the teacher questionnaire. It was carried out in four different countries, and even 

though all of them were Spanish speaking, there was a risk of cultural bias. Regarding the statistical study of Study 

2, a descriptive analysis and inferential study were carried out in which type 1 errors (incorrect rejection of a null 

hypothesis) and type 2 errors (not rejecting a false null hypothesis) might have occurred [36]. Additionally, the 

study was carried out during the COVID-19 pandemic, and there were health measures imposed on students’ class 

attendance which could affect to the study. 

7 CONCLUSIONS 

Teaching dance to students with ID is a complex task, where the use of a teaching methodology that integrates 

technology can be of great help. This article describes a teaching methodology designed from a study carried out 

with 37 special education teachers from four countries. This methodology has been applied in the classroom with 

seven DS students who were being taught dance skills, where the students used the MyDanceDown tool to give 

instructions to a virtual avatar and reproduce basic dance steps. 
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Several findings were concluded. First, the results indicate that the teaching method of case-based explanations 

combined with the use of game-based learning and autonomous learning techniques is the most commonly used 

method by teachers, while the collaborative learning method is not often applied. Second, artistic content such as 

dance and music are often not present in educational contexts for DS students, where there is more focus on 

technical and social disciplines such as computer science, mathematics or language. Last, the use of the 

MyDanceDown tool together with the proposed methodology improves the development of dance skills, although 

this improvement is not statistically significant. For future studies, we suggest improving the MyDanceDown’s 

avatar, including more appropriate visual resources and replicating the experience with a larger sample.   
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