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Abstract: The implementation of Educational Robotics (ER) with special needs students (SNS) has 

been found to be helpful for knowledge improvement, by keeping students engaged and decreasing 

the risks of social exclusion. The present study aimed to investigate the relationship between learn-

ing support teachers' (LST) perceptions about ER (i.e., perceptions of usefulness and adaptability) 

and intention to use ER with SNS. The data were collected via a questionnaire administered to 187 

teachers at the end of a post-degree specialisation course. The results showed that LST perceived 

ER as highly useful for any typology of SNS; however, their perceptions of the usefulness of ER 

were stronger than their intention to use ER, particularly in the case of neurodevelopmental disa-

bilities. In this case, participants reported that ER is less adaptable than useful and less adaptable 

with neurodevelopmental disorders than with socio-economic, cultural and linguistic disad-

vantages. Hierarchical multiple regressions showed that the intention to use ER for neurodevelop-

mental disorders was predicted by the perception of adaptability and the teacher's level of experi-

ence with ER. As for socio-economic, cultural and linguistic disadvantages, the intention to use ER 

was predicted by the perception of usefulness and adaptability. 

Keywords: educational robotics; attitudes; learning support teachers; special needs students;  

intention to use 

 

1. Introduction 

Educational Robotics (ER) is a promising educational approach in which robots are 

used as mediators of concepts and motivators that promote scholastic and academic 

achievement (particularly, but not limited to, the STEM disciplines, i.e., Science, Technol-

ogy, Engineering, and Mathematics). It is focused on designing, assembling and imple-

menting algorithms to control robots that interact with children and teachers [1–3]. This 

approach is based on the constructivism and constructionism theories [4,5] and social 

learning theories [6,7]. 

ER has a variety of positive impacts on learning motivation, computational thinking, 

problem solving, cooperative learning and interest in STEM as well as it is found to offer 

new socially inclusive opportunities [3,8–15]. Studies have also found that ER activities 

improve self-confidence, increase the drive to do well in school, provide challenging ex-

periences, allow the application of abstract concepts to tangible tasks, and foster learning 

of 21st-century workplace skills [16,17]. 

However, scholars found that possessing the equipment for ER and using it are not 

the same. Previous studies [1,2,18–20] have found that most teachers have positive atti-

tudes towards ER, agreeing to consider it as a useful tool for promoting several skills for 

special needs students (SNS). However, other studies have also highlighted that there are 

still some critical reflections and suspicion in respect of the use of robots in the fields of 
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education and caring for people [21–24]. For instance, Heerink and colleagues [19] argued 

that, even in the face of scientific evidence, robots are often not implemented in the fields 

of education because of factors like perceptions of (non)adaptability of robotics or nega-

tive social influences. 

Studies have shown that among several factors, perceived usefulness (i.e., the degree 

to which a person believes that using the system would enhance his or her daily activities) 

and perceived adaptability (i.e., the perceived ability of the system to be adaptive to the 

users’ changing needs) are important factors in predicting the intention to use—and the 

actual use—of ER [19,25]. Both perceived usefulness and perceived adaptability can be 

conceptualised as factors of performance expectancy that represent strong motivators of 

intention to use a target technology [26,27]. 

Since 1989, Davis [28] specified that the user's perceptions of usefulness and ease of 

use of a certain technology impact the intention to use it, and this, in turn, predicts the 

actual use of a specific system. In 2009, Heerink et al. [19] measured the acceptance of an 

assistive social robot for elderly care environments. The authors found a strong correlation 

between the perceived adaptability and the perceived usefulness of the robot and a mod-

erate relationship between perceived usefulness and the intention to use the social robot. 

Conti and colleagues [25] tested the acceptance of the use of robots in the field of educa-

tion. Their results suggested a positive relationship between perceived adaptability, per-

ceived usefulness, and the intention to use ER in a sample of Italian rehabilitation care 

practitioners and university students. All the participants showed a positive global atti-

tude toward the use of the robot. However, practitioners with higher levels of professional 

experience and older ones considered the experience with the robot less pleasant and this, 

in turn, negatively influenced their intention to use ER. Conti et al. [25] argued that the 

practitioners’ professional experience allows them to identify negative practical issues 

that could be encountered with the use of a robot with children affected by severe disabil-

ities. 

Special needs can be seen as risk factors that can reduce access to education and limit 

access to learning in particular areas [e.g., 10]. The term “special needs” means different 

things that may be subject to different interpretations in different countries. In Italy, the 

Ministry of Education introduced the recognition of students with Special Educational 

Needs (Ministerial Directive of 27 December 2012) [29], recognising that “every pupil, 

continuously or for certain periods, may display Special Educational Needs: either for 

physical, biological, physiological reasons or also for psychological or social reasons, in 

respect of which it is necessary for schools to offer an adequate and personalised re-

sponse." However, the definitions of special needs provided by the different Member 

States in Europe, as well as the policies and the degree of inclusion of students with special 

needs within the mainstream educational system, have resulted in being unstandardised 

[30]. In order to enable international policy comparisons in this field, the Organization for 

Economic Cooperation and Development (OECD) promoted a framework for classifying 

SNS, dividing them into three categories: (1) certified disability based on genetic syn-

dromes, sensory disorders and intellectual disabilities; (2) difficulties whose organic 

origin is under discussion and which do not appear to have originated from socio-eco-

nomic, cultural or linguistic factors (e.g., attention deficits and hyperactivity); and (3) so-

cio-economic, linguistic and cultural disadvantages. However, attention deficits and hy-

peractivity, autism spectrum disorders and other disabilities were not always consistently 

diagnosed in every country within a common category of special needs [31], so the dis-

tinction between OECD categories 1 and 2 was sometimes blurred and dependent on dif-

ferent diagnostic and educational choices. However, many of the neurodevelopmental 

disorders as classified by the Diagnostic and Statistical Manual of Mental Disorders (DSM-

V, see APA, 2013) [32] were included in the first two OECD categories, whereas the third 

category included all those students needing special attention because of socio-economic, 

linguistic and cultural disadvantages. 
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In schools, learning support teachers (LST) play a fundamental role in guaranteeing 

the inclusion of all SNS and an inclusive teaching practice using ER [1,2]. Teachers can use 

ER as a tool for knowledge construction and as an assistive instrument for students who 

have problems in specific fields. ER can also be used to change students’ attitudes to learn-

ing by allowing everyone to be accepted and involved in class [10]. In this sense, ER with 

SNS plays a role in knowledge enhancement, keeping students engaged and decreasing 

the risks of social exclusion and dropping out [33,34]. However, ER may also cause nega-

tive outcomes if the task is overly complex and pedagogical support is not provided [10]. 

For this reason, the role of LST is of primary importance. 

In Italy, ER initiatives coordinated and supported by the government are recent. 

Therefore, teachers need to be trained both to design and deliver effective courses for chil-

dren [35]. Even though teachers appear to be enthusiastic about ER activities, many of 

them feel uncertainty, anxiety, or even fear regarding the technologies used in daily teach-

ing practice [36–39] which results in the weak presence of ER in the classroom. 

The main aim of this study was to explore Italian LST’s perceptions (i.e., perceptions 

of usefulness and adaptability) and intention to use ER with SNS and to investigate factors 

predicting this intention. In line with recent research, we expected that LST would judge 

ER as being useful and adaptable to the education of CSN, but at the same time, they 

would be hesitant as regards actually using this didactical approach with CSN, particu-

larly in the case of people with severe disabilities such as neurodevelopmental disorders 

(e.g., cerebral palsy; Hp1). We also predicted that LST perception of the usefulness and 

adaptability of ER with SNS would be significant predictors of their intention to use ER 

(Hp2). Furthermore, teachers' years of experience and previous knowledge about ER 

might also impact the intention to use ER with SNS. Indeed, Conti et al. [25] found that 

rehabilitation care practitioners with lengthier teaching experience perceived ER as being 

a limited tool, which may provide a real advancement over other established techniques 

only if it were more synergistically integrated with therapeutic protocols specific to SNS. 

Other recent studies found that teaching experience and age were negatively associated 

with positive attitudes toward ER, while knowledge of educational robotics was posi-

tively associated with them [38]. Therefore, on the grounds of these results, years of teach-

ing experience could be negatively related to the intention to use ER with SNS. However, 

in line with other studies revealing that the experience with technology and the extent to 

which people tend to perform behaviours with the technology automatically are posi-

tively related to the intention to use it [26], we also predicted that the specific experience 

related to ER would have a positive relationship with the intention to use. On the contrary, 

teachers' age may be negatively related to the intention to use ER [38]. 

2. Method 

2.1. Participants 

The participants were 187 Italian teachers with different specialisations (e.g., maths 

teachers, English teachers) at the end of a post-degree specialisation course for LST in It-

aly. All the teachers attended a 1-year certification program comprising the required ER 

course (i.e., one 2-h plenary and three 2-h-long modules) via an online platform due to 

restrictions caused by the COVID-19 pandemic [40]. Some examples of activities com-

prised experiences with the Lego Mindstorms EV3 robot and the Open Roberta Lab sim-

ulator. 

Fifteen participants refused to give their consent to participate and were removed 

from the data collection. The remaining sample consisted of 172 participants, 157 females 

(91.3%) and 14 males (8.1%; 1 missing response for gender) aged from 25 to 57 years (M = 

39.67 years, SD = 7.21). Fifteen participants (8.7%) teach at kindergarten, 53 (30.8%) in a 

primary school, 50 (29.1%) at a junior secondary school, and 51 (29.7%) at a senior second-

ary school (3 missing responses for the type of school). According to their teaching expe-

rience, only five participants reported having no teaching experience (2.9%), whereas 
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55.2% of them had been teaching for at least 4 years (ranging from 0 up to 40 years; M = 

6.45; Mdn = 4; SD = 5.65). Furthermore, 123 participants (71.5%) had had no previous ex-

perience concerning ER, whereas 49 participants (28.5%) reported a moderate previous 

experience. 

An anonymous online questionnaire was administered to the participants at the end 

of the classes in May 2021. The research was compliant with the Code of Ethics of the 

Italian Psychology Association [41]. 

2.2. Materials 

Participants gave their opinion on how helpful ER is, how adaptable to their work 

with SNS, and their intention to use ER for a series of special needs. Participants first read 

the following instructions: "Below is a list of the major disabilities or difficulties you may en-

counter among your students with special needs. Think about the application of Educational Ro-

botics in these specific cases and respond to the following statements. Educational Robotics is help-

ful [adaptable] for... [I intend to use Educational Robotics in the near future with...].” 

They then rated usefulness, adaptability and intention to use ER for the following 

eight special needs: Attention Deficit Hyperactivity Disorder—ADHD, Down Syn-

drome—DS, Cerebral Palsy—CP, Intellectual Disability—ID, Dyspraxia or motor disabil-

ity, Autism Spectrum Disorder—ASD, Economic or social disadvantages, and Needs of 

foreign students. Each item was assessed on a 5-point Likert scale (1 = absolutely no; 5 = 

absolutely yes). Higher scores indicated that participants felt ER was helpful and adapta-

ble for their category of specific difficulty and that they planned to use ER with that spe-

cific need in the near future. The original questionnaire is available in the Supplementary 

Material. The selection of eight special needs was based on previous studies exploring the 

attitudes toward ER [1,2] on the basis of the classification of the neurodevelopmental dis-

orders (ND) of the Diagnostic and Statistical Manual of Mental Disorders (DSM-V, see 

APA 2013) [32], and the literature concerning inclusive education [10]. On the findings of 

this literature, we computed a mean score from the items concerning neurodevelopmental 

disorders (including ADHD, DS, CP, ID, Dyspraxia or motor disability, and ASD) and a 

mean score for the items concerning students with socio-economic, cultural, and linguistic 

disadvantages (including economic or social disadvantages, and the cultural needs of for-

eign students). In other words, the application of ER for each of the two main categories 

of special needs was evaluated by teachers on three dimensions as follows: 

1. usefulness of ER (neurodevelopmental disorders: α = 0.85; M = 3.58, SD = 0.77, Skew-

ness = −0.36, Kurtosis = −0.31; socio-economic, cultural and linguistic disadvantages: r 

= 0.75, p < 0.001, M = 3.60, SD = 1.09, Skewness = − 0.34, Kurtosis = − 0.70); 

2. adaptability of ER (neurodevelopmental disorders: α = 0.85; M = 3.53, SD = 0.77, Skew-

ness = − 0.25, Kurtosis = − 0.13; socio-economic, cultural and linguistic disadvantages: 

r = 0.82, p < 0.001, M = 3.88, SD = 1.07, Skewness = − 0.66, Kurtosis = − 0.39); 

3. intention to use ER (neurodevelopmental disorders: α = 0.91, M = 3.34, SD = 0.99, 

Skewness = − 0.55, Kurtosis = − 0.02; socio-economic, cultural and linguistic disad-

vantages: r = 0.84; p < 0.001, M = 3.49, SD = 1.23, Skewness = −0.35, Kurtosis = −0.89) 

(Cronbach’s alpha is a reliability coefficient commonly used in social psychology, 

providing a measure of internal consistency of tests and measures. For applied re-

search, a level above 0.8 is considered optimal [42]. Pearson correlation coefficient (r) 

is the most common way of measuring the strength and direction of the relation be-

tween two variables (items, in our case). The correlations between the two items com-

posing the index of socio-economic, cultural and linguistic disadvantages were 0.75 

for usefulness, 0.82 for adaptability and 0.84 for intention to use, all of them were 

significant at p < 0.001 level, showing a strong positive association between the two 

variables for each index.) 

We also measured the self-reported participants' gender (1 = male; 2 = female; 3 = 

other), age, and education level at which participants were teaching (corresponding to the 



Robotics 2022, 11, 134 5 of 12 
 

 

Italian education stage system: 1 = kindergarten, 2 = primary school, 3 = junior secondary 

school, and 4 = senior secondary school), teaching subject (e.g., math teacher), years of 

teaching and level of previous experience in using ER. 

2.3. Statistical Analyses 

We ran descriptive and correlation analyses to explore the relationships between var-

iables and checked the assumptions of normality. Normality thresholds were defined as 

follows: lower than 3 and lower than 8 for Skewness and Kurtosis, respectively [43, 44]. 

Subsequently, we tested the predictions using repeated measure Analyses of Variance 

(ANOVA) and multiple regression analyses. Analyses were performed using the Statisti-

cal Package for Social Sciences (SPSS). 

3. Results 

3.1. Preliminary Analyses 

Normality test results using normal analyses of the Kolmogorov-Smirnov and 

Shapiro–Wilk tests were significant (p < 0.05). However, Skewness and Kurtosis values 

were under 1 and were regularly distributed due to their range [43,44]. Table 1 shows the 

correlations between measures investigated in the study. The analyses indicated that all 

these measures were positively related. Table 2 presents descriptive statistics for each spe-

cific special need. One-sample t-test also revealed that ER was perceived as being quite 

helpful, adaptable and utilisable for each of the proposed special needs. Indeed, all means 

were significantly greater than the scale midpoint (= 3). 

Table 1. Bivariate Correlations among Variables. 

 1 2 3 4 5 6 

Neurodevelopmental Disorders       

1. Usefulness 1      

2. Adaptability 0.84 ** 1     

3. Intention to Use 0.66 ** 0.75 ** 1    

Socio-economic, cultural and linguistic 

disadvantages 
      

4. Usefulness 0.62 ** 0.54 ** 0.49 ** 1   

5. Adaptability 0.60 ** 0.66 ** 0.48 ** 0.72 ** 1  

6. Intention to Use 0.39 ** 0.48 ** 0.68 ** 0.71 ** 0.62 ** 1 

Note. ** = p < 0.001. 

Table 2. Descriptive Statistics for Each Special Need. 

  Usefulness of ER Adaptability of ER 
Intention to Use 

ER 

Neurodevelopmental 

Disorders 

1. ADHD 

M = 3.85  

(SD = 1.03) 

n = 170 

M = 3.85  

(SD = 1.00) 

n = 167 

M = 3.54  

(SD = 1.19) 

n = 163 

2. DS 

M = 3.57  

(SD = 0.99) 

n = 167 

M = 3.66  

(SD = 0.99) 

n = 166 

M = 3.36  

(SD = 1.87) 

n = 159 

3. CP 

M = 3.14  

(SD = 1.00) 

n = 166 

M = 2.97  

(SD = 1.01) 

n = 165 

M = 2.87  

(SD = 1.05) 

n = 158 

4. ID 

M = 3.57  

(SD = 0.97) 

n = 168 

M = 3.42  

(SD = 1.03) 

n = 167 

M = 3.34  

(SD = 1.16) 

n = 162 
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5. Dyspraxia or motor disability 

M = 3.66  

(SD = 1.00) 

n = 170 

M = 3.61  

(SD = 0.95) 

n = 168 

M = 3.45  

(SD = 1.14) 

n = 156 

6. ASD 

M = 3.80  

(SD = 0.98) 

n = 170 

M = 3.70  

(SD = 0.92) 

n = 169 

M = 3.64  

(SD = 1.19) 

n = 161 

Socio-economic, cultural 

and linguistic 

disadvantages 

7. Economic or social difficulties 

M = 3.50  

(SD = 1.19) 

n = 170 

M = 3.83  

(SD = 1.15) 

n = 168 

M = 3.46  

(SD = 1.26) 

n = 159 

8. Needs of a foreign student 

M = 3.70  

(SD = 1.13) 

n = 171 

M = 3.95  

(SD = 1.07) 

n = 170 

M = 3.56  

(SD = 1.26) 

n = 161 

Note: The response scale ranged between 1 = absolutely no; to 5 = absolutely yes. 

3.2. Main Results 

In order to investigate the perception of usefulness, adaptability and the intention to 

use ER for the two types of special needs, we carried out a 2 (type of special needs: Neu-

rodevelopmental vs Socio-economic, cultural and linguistic disadvantages) × 3 (evalua-

tions: usefulness, adaptability and intention to use) repeated measure ANOVA with the 6 

measures varying within subjects. Mauchly’s test indicated that the assumption of spheric-

ity had not been violated, χ2(2) = 3.95, p = 0.14. Pairwise analyses adopting the Bonferroni 

correction were run. 

The ANOVA yielded a significant main effect of the type of special needs, F(2, 159) = 

15.69, p < 0.001, η2p = 0.17, and a significant main effect concerning evaluations, F(1, 160) = 

10.25, p = 0.006, η2p = 0.07, qualified by a reliable two-way interaction, F(2, 159) = 16.30, p < 

0.001, η2p = 0.17 (see Figure 1). 

 

Figure 1. The Teachers' Perception of Usefulness, Adaptability and the Intention to Use ER for the 

two types of Special Needs. 

Pairwise comparisons showed that as for neurodevelopment disorders, participants 

reported that ER was more useful (M = 3.63, SD = 0.73) than adaptable (M = 3.55, SD = 0.74; 

p = 0.02), more useful than their real intention to use it (M = 3.34; SD = 0.98; p < 0.001), and 

more adaptable than their intention to use it (p < 0.001), F(2, 159) = 12.44, p < 0.001, η2p = 

0.13. In other words, participants judged ER as being useful, but at the same time, they 
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expressed lower perceptions of adaptability and intention to use it in their daily practice 

in the case of neurodevelopmental disorders. 

As for socio-economic, cultural and linguistic disadvantages, participants reported 

that ER was more adaptable (M = 3.94, SD = 1.00) than useful (M = 3.65, SD = 1.00; p < 

0.001), more useful than their actual intention to use it (M = 3.49, SD = 1.20; p = 0.02), and 

more adaptable than their wish to use it (p < 0.001), F(2, 159) = 17.06, p < 0.001, η2p = 0.18. 

In other words, participants judged ER as being extremely adaptable, but they showed a 

lower intention to use it. 

Furthermore, as for its usefulness, participants reported that ER was equally useful 

for neurodevelopmental disorders and socio-economic, cultural and linguistic disad-

vantages, F(1, 160) = 0.98, p = 0.76, but more adaptable in the case of socio-economic, cul-

tural and linguistic disadvantages than neurodevelopmental disorders, F(1, 160) = 38.13, 

p < 0.001, η2p = 0.19. They also reported a higher intention to use ER in the case of students 

with socio-economic, cultural and linguistic disadvantages rather than neurodevelop-

mental disorders, F(1, 160) = 4.37, p = 0.04, η2p = 0.03. In other words, participants evaluated 

ER as being equally useful for didactic purposes both in the case of neurodevelopmental 

disorders and in the case of socio-economic and cultural disadvantage. Moreover, they 

found it to be far more adaptable in the case of a socio-economic, cultural and linguistic 

disadvantage than in the case of neurodevelopmental disorders. Finally, they expressed 

their intention to use it more in the cases of socio-economic, cultural and linguistically 

disadvantaged children than in the case of students with neurodevelopmental disorders. 

We also used multiple regression analyses to assess and compare the degree to which 

the participant's age, years of teaching experience, previous experience of ER, perceptions 

of usefulness and adaptability of ER would predict the variance in the intention to use ER 

in the near future with SNS. The variance inflation factor (VIF) was used to assess the 

degree of multicollinearity among the variables. The results showed the VIF for each of 

the independent variables was below the critical value of 10.00 [45]. To investigate this, 

we performed two hierarchical multiple regressions, one with teachers' intention to use 

ER with students with neurodevelopmental disorders as the dependent variable and one 

with teachers' intention to use ER with students with socio-economic, cultural and lin-

guistic disadvantages. For both analyses, we entered the control variables at stage 1 (i.e., 

participants’ age, years of experience in their work, and previous experience of ER), and 

then we added perceptions of the usefulness and adaptability of ER at stage 2. The stand-

ardised coefficients (β) are presented in Table 3. As for the first analysis with the intention 

to use ER with students with neurodevelopmental disorders as the dependent variable, 

Model 1 showed that previous experience with ER was related to teachers' intention to 

use ER with students with neurodevelopmental disorders. In Model 2, both the teachers' 

previous experience with ER and adaptability were positively related to the intention to 

use ER with students with neurodevelopmental disorders. As for the second analysis, 

with the intention to use ER with students with socio-economic, cultural and linguistic 

disadvantages as the dependent variable, Model 3 showed that age and previous 

knowledge of ER were related to teachers' intention to use ER with students with socio-

economic, cultural and linguistic disadvantages. In Model 4, the teachers' perceptions of 

usefulness and adaptability were positively related to the intention to use ER with stu-

dents with socio-economic, cultural and linguistic disadvantages. 

Table 3. Hierarchical Multiple Regressions. 

Independent Variable 
Neurodevelopmental Disorders 

Socio-Economic, Cultural and Linguistic 

Disadvantages 

Model 1 Model 2 Model 3 Model 4 

Age −0.09 −0.07 −0.19 * −0.09 

Teaching experience  0.01 0.01 0.01 0.04 

Knowledge of ER 0.15 * 0.13 * 0.17 * 0.11 
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Usefulness - 0.14 - 0.53 ** 

Adaptability - 0.63 ** - 0.24 ** 

R2 0.03 0.58 ** 0.07 * 0.56 ** 

ΔR2 - 0.55 ** - 0.50 ** 

Adjust R2 0.01 0.57 ** 0.05 * 0.55 ** 

F 1.65 43.82 ** 3.68 * 39.61 ** 

Note. * = p < 0.05; ** = p < 0.001. 

4. Discussion 

Many studies have reported the positive attitudes of teachers towards ER (e.g., [1–

3]). More than other technological tools used in the classroom for teaching activities, ER 

is considered a powerful tool is contributing to student's emotional and intellectual en-

gagement due to the physical embodiment of the robotic kits and the change of promoting 

students' communication skills in groups [38]. However, the implementation of this di-

dactic approach is sporadic and scattered. In-service teachers tend to have doubts con-

cerning the incorporation of new forms of technology in schools and about how they 

would introduce ER in classes due to the lack of knowledge, resources, and official assis-

tance [38]. A strong relationship exists between teachers' attitudes towards technology 

and their intentions and actions [39,46]. This study investigated some of the reasons be-

hind such small-scale implementation by measuring LST perception of usefulness, the 

adaptability of ER and their relationship with the intention to use it. Specifically, we ex-

plored those perceptions for two sets of special needs, i.e., (1) neurodevelopmental disor-

ders; and (2) socio-economic, cultural and linguistic disadvantages. Finally, we investi-

gated the role played by teachers' attitudes, age and level of expertise in their intention to 

use ER for each of the two sets of special needs. 

Results showed that evaluations of ER were generally positive, in line with previous 

studies (e.g., [47–50]). 

Specifically, LST perceived that ER was equally useful for any typology of special 

needs (i.e., students with neurodevelopmental disorders and socio-economic, cultural and 

linguistic disadvantages). However, in line with our hypotheses, LST perceptions of the 

adaptability and usefulness of ER were stronger than their intention to use ER with SNS, 

particularly in the case of neurodevelopmental disabilities. Concerning neurodevelop-

mental disorders, participants reported that ER was less adaptable than useful and less 

adaptable than in the case of socio-economic, cultural and linguistic disadvantages. Fur-

thermore, concerning the socio-economic, cultural and linguistic disadvantages, teachers 

perceived ER as being more adaptable than useful. 

Regression analyses showed that, as for neurodevelopmental problems, the intention 

to use ER was not predicted by the perception of usefulness, age or years of teaching ex-

perience, but it related to the perception of adaptability of ER and to teachers' previous 

specific experience about ER. As for socio-economic, cultural and linguistic disad-

vantages, the intention to use ER was predicted by the perception of usefulness and adapt-

ability. One possible explanation for our results lies in the difficulties of inexperienced 

teachers in imagining the application of ER for neurodevelopmental disorders and needs. 

Teachers with less specific experience in ER may need more mentoring and professional 

development to adopt ER effectively. These results are partially in line with those found 

by other studies that have emphasised teachers’ scepticism about using ER with very 

young or preschool children. For instance, Papadakis et al. [38] found that years of teach-

ing experience and technological competence were influential factors in attitudes towards 

ER technology adoption in the case of preschool children because experience allowed 

teachers to integrate curricula that effectively accommodated preschool students' needs. 

Although there are many studies reporting teachers' points of view in the case of ER 

with special needs children (e.g., [51,52]), to our knowledge, our study is the first one that 

compares teachers' opinions on the implementation of curricular ER in case of 
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neurodevelopmental disorders and of children with socio-economic, cultural and linguis-

tic disadvantages. In general, our results confirm those obtained in other studies revealing 

that the experience with a technology positively impacts the intention to use it [26]. Re-

sults also suggest that teachers' knowledge about the utility, ease of use, and applicability 

of robotics, and about the benefits of ER in educational contexts, may improve the use of 

ER, even considering the cost of robotic systems and the lack of specific institutional in-

junctions [38,53]. Broadly speaking, those results are in line with those of Negrini [48], 

showing that when robots are seen as educational tools used to foster disciplinary or trans-

versal skills, teachers have rather positive attitudes towards robotics (e.g., [54]). 

The presence of a collaborative learning community, the guidance of facilitators or 

guided practice may be key solutions for improving the intention to use ER, sustaining 

the sense of usefulness and enthusiasm. Given the important role teachers play in schools 

and the many challenges they face in their daily work, including lack of infrastructure, 

shortage of budget, limited training and heavy workload, teachers need appropriate train-

ing to learn about new forms of educational technology so that they can effectively inte-

grate technology into their practice. As each new tool requires the necessary facilities, a 

deeper understanding of its educational relevance and advanced classroom management 

skills, teachers find themselves at the centre of a considerable challenge. Teachers need to 

receive appropriate pedagogical and technical support to build confidence and self-es-

teem to integrate these technologies into their daily practice (European Commis-

sion/EACEA/Eurydice, 2019) [55]. 

In a similar vein, Papadakis et al. [38] highlighted the importance of providing teach-

ers with appropriate curricula, including ER courses and practical experience workshops, 

as well as peer group learning and mentoring experiences. Schina et al. [56] recommended 

that in future ER, teacher training research should be conducted on teachers of children 

with special educational needs and preschool teachers. Also, the positive evaluation of ER 

among teachers in our study calls for the support of school administrators in planning 

and negotiating STEM educational work, as well as in providing an appropriate budget, 

to empower teachers to implement STEM education via ER [57]. This way, school admin-

istrators could create communication opportunities to listen to what teachers need in or-

der to support STEM education implementation. 

This study had some limitations that ought to be borne in mind when interpreting 

the results. First of all, the convenience sample is of limited size and is mainly made up of 

female participants, leading to low representativeness of the sample and low generalisa-

bility of the results. This disproportionally female sample is, however, in line with the 

uneven distribution of gender in the LST role in Italy. Furthermore, the majority of the 

participants had no previous ER experience. Therefore future research should explore the 

same topic in a more representative and balanced sample. Also, given the exploratory 

nature of our study, we consider our findings as preliminary. For instance, future studies 

could qualitatively explore the major reasons for not implementing robotics in classrooms 

from the teachers' own words. Furthermore, other factors related to the intention to use 

ER, such as hedonic motivations and social influences [58,59], should also be considered 

in future studies. Nevertheless, this study provides some evidence of the factors influenc-

ing teachers’ intentions to use ER and suggestions for an effective instructional framework 

for implementing ER in classrooms to help students with different special needs. 

5. Conclusions 

Teachers seldom receive extensive training on ER outside of a technology-oriented 

field, causing misconceptions about the usefulness and applicability of robotics in classes. 

Such barriers, combined with the cost of some ER systems, the complexity of special 

needs, and the lack of specific and mandatory institutional protocols, may lead to the 

avoidance of technology usage in schools. The existing studies on this topic mainly pre-

sented qualitative data and rarely distinguished between different types of disadvantages. 

Results of this study showed that Italian LST perceptions of usefulness concerning ER 
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were generally positive. However, their intention to use ER with SNS was related to their 

previous experience with these technologies and the teachers' ability to visualise the po-

tential adoption of ER, particularly in cases of students with severe disabilities such as 

neurodevelopmental disorders. This study proposed that ER courses should provide the 

trainees with practical experiences and knowledge of the potentially useful and adaptable 

applications of ER with different special needs. 

Supplementary Materials: The following supporting information can be downloaded at: 

https://www.mdpi.com/article/10.3390/robotics11060134/s1. 

Author Contributions: Conceptualization, S.D.B., M.P., and M.M.; methodology, S.D.B. and M.P.; 

software, S.D.B. and M.M.; validation, S.D.B., M.P., and M.M.; formal analysis, S.D.B.; investigation, 

S.D.B., and M.M.; resources, S.D.B., M.P., and M.M..; data curation, S.D.B.; writing—original draft 

preparation, S.D.B.; writing—review and editing, S.D.B. and M.M.; visualization, S.D.B.; supervi-

sion, M.M.; project administration, M.M.; funding acquisition, M.P. All authors have read and 

agreed to the published version of the manuscript. 

Funding: This research received no external funding. 

Data Availability Statement: The data that support the findings of this study are available on re-

quest from the corresponding author. The data are not publicly available because containing infor-

mation could compromise the privacy of research participants. 

Conflicts of Interest: The authors report there are no competing interests to declare. 

References 

1. Di Battista, S.; Pivetti, M.; Moro, M.; Menegatti, E. Teachers’ opinions towards Educational Robotics for special needs students: 

An exploratory Italian study. Robotics 2020, 9 ,72. https://doi.org/10.3390/robotics9030072. 

2. Di Battista, S.; Pivetti, M.; Simaku, B.; Beraldo, G.; Menegatti, E.; Moro, M. Educational Robotics acceptance by Italian teachers, 

educators, psychologists and psychotherapists. In Proceedings Edurobotics; Malvezzi, M., Alimisis, D., Moro, M. Eds.; Springer: 

Berlin/Heidelberg, Germany, 2021; Volume 2021, pp. 167–178. https://doi.org/10.1007/978-3-030-77022-8_15. 

3. Pivetti, M.; Di Battista, S.; Menegatti, E.; Moro, M.; Agatolio, F.; Simaku, B. Educational robotics for children with neurodevel-

opmental disorders: A systematic review. Helyon 2020, 6, e05160. https://doi.org/10.1016/j.heliyon.2020.e05160. 

4. Papert, S.; Harel, I. Situating constructionism. Constructionism 1991, 36, 1–11. 

5. Piaget,J.; Inhelder, B. Mental Imagery in the Child; Chilton, P.A., Translator; Original published in 1966; BasicBooks: New York, 

NY, USA, 1971. 

6. Bandura, A.; Walters, R. H. Social Learning Theory; Holt, Rinehart and Winston: New York, NY, USA, 1963.  

7. Vygotsky, L. S. The Collected Works of LS Vygotsky: The Fundamentals of Defectology; Springer Science & Business Media: Ber-

lin/Heidelberg, Germany, 1987; Volume 2. 

8. Anwar, S.; Bascou, N. A.; Menekse, M.; Kardgar, A.A. Systematic Review of Studies on Educational Robotics. J. Pre-Coll. Eng. 

Educ. Res. J-PEER 2019, 9, 2. https://doi.org/10.7771/2157-9288.1223. 

9. Benitti, F.B.V. Exploring the educational potential of robotics in schools: A systematic review. Comput. Educ. 2012, 58, 978–988. 

https://doi.org/10.1016/j.compedu.2011.10.006. 

10. Daniela, L.; Lytras, M.D. Educational robotics for inclusive education. Technol. Knowl. Learn. 2019, 24, 219–225. 

https://doi.org/10.1007/s10758-018-9397-5. 

11. Jojoa, E.M.J.; Bravo, E.C.; Cortes, E.B.B. Tool for experimenting with concepts of mobile robotics as applied to children’s educa-

tion. IEEE Trans. Educ. 2009, 53, 88–95. 

12. Jung, S.E.; Won, E.S. Systematic review of research trends in robotics education for young children. Sustainability 2018, 10, 905. 

https://doi.org/10.3390/su10040905. 

13. Mubin, O.; Stevens, C.J.; Shahid,S.; Al Mahmud, A.; Dong, J.J. A review of the applicability of robots in education. J. Technol. 

Educ. Learn. 2013, 1,13. https://doi.org/10.2316/Journal.209.2013.1.209-0015. 

14. Nugent, G.; Barker, B.; Grandgenett, N.; Adamchuk, V.I. Impact of robotics and geospatial technology interventions on youth 

STEM learning and attitudes. J. Res. Technol. Educ. 2010, 42, 391–408. https://doi.org/10.1080/15391523.2010.10782557. 

15. Xia, L.; Zhong, B. A systematic review on teaching and learning robotics content knowledge in K-12. Comput. Educ. 2018, 127, 

267–282. http://dx.doi.org/10.1016/j.compedu.2018.09.007. 

16. Eguchi, A. Educational robotics theories and practice: Tips for how to do it right. In Robots in K-12 Education: A New Technology 

for Learning; Barker, B., Ed.; IGI Global: Hershey, PA, USA, 2012; pp.1–30. 

17. Nugent, G.; Barker, B.; Grandgenett, N. The impact of educational robotics on student STEM learning, attitudes, andworkplace 

skills. In Robots in K-12 Education: A New Technology for Learning; Barker, B., Nugent, G., Grandgenett, N., Adamchuk, V., Eds.; 

IGI Global: Hershey, PA, USA, 2012; pp.186–203. 



Robotics 2022, 11, 134 11 of 12 
 

 

18. Heerink M.; Kröse, B.J.A.; Wielinga B.J.; Evers, V. Enjoyment, intention to use and actual use of a conversational robot by elderly 

people. In Proceedings of the HRI2008, Amsterdam, The Netherlands, 12–15 March 2008; pp. 113–120. 

https://doi.org/10.1145/1349822.1349838. 

19. Heerink, M.; Kröse, B.; Evers, V.; Wielinga, B. Measuring acceptance of an assistive social robot: A suggested toolkit. In 

Proceedings of the RO-MAN 2009- the 18th IEEE International Symposiumon Robot and Human Interactive Communication, 

New Delhi, India, 14–18 September 2009; pp.528–533. 

20. Heerink, M.; Kröse, B.; Evers, V.; Wielinga, B. Assessing acceptance of assistive social agent technology by older adults: The 

Almere Model. Int. J. Soc. Robot. 2010, 2, 361–375. https://doi.org/10.1007/s12369-010-0068-5. 

21. Agatolio, F.; Moro, M.; Menegatti, E.; Pivetti, M. A critical reflection on the expectations about the impact of educational robotics 

on problem solving capability. Adv. Intell. Syst. Comput. 2019, 867, 877–888. https://doi.org/10.1007/978-3-030-01370-7_6. 

22. Brondi, S.; Pivetti, M.; Di Battista, S.; Sarrica, M. What do we expect from robots? Social representations, attitudes and 

evaluations of robots in daily life. Technol. Soc. 2021, 66, 101663. https://doi.org/10.1016/j.techsoc.2021.101663. 

23. Smakman, M.H.; Konijn, E.A.; Vogt, P.; Pankowska, P. Attitudes towards social robots in education: Enthusiast, practical, 

troubled, sceptic, and mindfully positive. Robotics 2021, 10, 24. https://doi.org/10.3390/robotics10010024. 

24. Zhong, B.; Xia, L. A systematic review on exploring the potential of educational robotics in mathematics education. Int. J. Sci. 

Math. Educ. 2020, 18, 79–101. http://dx.doi.org/10.1007/s10763-018-09939-y. 

25. Conti, D.; Di Nuovo, S.; Buono, S.; Di Nuovo, A. Robots in education and care of children with developmental disabilities: A 

study on acceptance by experienced and future professionals. Int. J. Soc. Robot. 2017, 9, 51–62. https://doi.org/10.1007/s12369-

016-0359-6. 

26. Chang, A. UTAUT and UTAUT2: A review and agenda for future research. Winners 2012, 13, 10–114. 

https://doi.org/10.21512/tw.v13i2.656. 

27. Shin, D.H. Towards an understanding of the consumer acceptance of mobile wallet. Comput. Hum. Behav. 2009, 25, 1343–1354. 

https://doi.org/10.1016/j.chb.2009.06.001. 

28. Davis, F.D. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q. 1989, 13, 319–

340. https://doi.org/10.2307/249008. 

29. Ministerial Directive. Tools for Assisting Students with Special Educational Needs and Territorial Organization for School 

Inclusion. Available online: 

https://www.miur.gov.it/documents/20182/0/Direttiva+Ministeriale+27+Dicembre+2012.pdf/e1ee3673-cf97-441c-b14d-

7ae5f386c78c?version=1.1&t=1496144766837 (accessed on 27 December 2012). 

30. Daloiso, M.; Melero Rodríguez, C.A. Lingue straniere e bisogni educativi speciali. In Le Lingue in Italia, le Lingue in Europa: Dove 

siamo, Dove Andiamo. Venezia: Edizioni Ca’ Foscari; Rodríguez, C.A.M., Ed.; SAIL Publishing: Dubai, United Arab Emirates, 2016; 

pp. 119–136. 

31. Gnaulati, E. Back to Normal: Why Ordinary Childhood Behavior Is Mistaken for ADHD, Bipolar Disorder, and Autism Spectrum Disorder. 

Beacon Press: Boston, MA, USA, 2013. 

32. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, DSM 5th ed.; American Psychiatric 

Association: Washington, DC, USA,2013. 

33. Alimisis, D. Educational robotics in teacher education: An innovative tool for promoting quality education. In Teacher of the 21st 

century: Quality Education for Quality Teaching; Daniela, L., Lūka, I., Rutka, L., Žogla, I., Eds.; Cambridge Scholars Publishing: 

Newcastle upon Tyne, UK, 2014; Volume 14, pp. 14–27. 

34. Moro, M.; Agatolio, F.; Menegatti, E. The development of robotic enhanced curricula for the Robo ESL project: Overall 

evaluation and expected outcomes. Int. J. Smart Educ. Urban Soc. 2018, 9, 48–60. https://doi.org/10.4018/IJSEUS. 

35. Ronsivalle, G.B.; Boldi, A.; Gusella, V.; Inama, C.; Carta, S. How to implement educational robotics’ programs in Italian schools: 

A brief guideline according to an instructional design point of view. Technol. Knowl. Learn. 2019, 24, 227–245. 

https://doi.org/10.1007/s10758-018-9389-5. 

36. Bers, M.U. Blocks to Robots Learning with Technology in the Early Childhood Classroom; Teachers College Press: New York, NY, 

USA, 2008. 

37. Casey, J.E.; Pennington, L.K.; Mireles, S.V. Technology Acceptance Model: Assessing Preservice Teachers’ Acceptance of Floor 

Robots as a Useful Pedagogical Tool. Technol. Knowl. Learn. 2020, 26, 499–514. https://doi.org/10.1007/s10758-020-09452-8. 

38. Papadakis, S.; Vaiopoulou, J.; Sifaki, E.; Stamovlasis, D.; Kalogiannakis, M. Attitudes towards the use of educational robotics: 

Exploring pre-service and in-service early childhood teacher profiles. Educ. Sci. 2021, 11, 204. 

https://doi.org/10.3390/educsci11050204. 

39. Vidal-Hall, C.; Flewitt, R.; Wyse, D. Early Childhood Practitioner Beliefs about Digital Media: Integrating Technology into a 

Child-Centred Classroom Environment. Eur. Early Child. Educ. Res. J. 2020, 28, 167–181. 

https://doi.org/10.1080/1350293X.2020.1735727. 

40. Birk, A.; Dineva, E.; Maurelli, F.; Nabor, A. A robotics course during covid-19: Lessons learned and best practices for online 

teaching beyond the pandemic. Robotics 2020, 10, 5. https://doi.org/10.3390/robotics10010005. 

41. Associazione Italiana di Psicologia (AIP). Code of Ethics of the Italian Psychological Association. 2015. Available online: 

http://www.aipass.org (accessed on 1 January 2019). 

42. Nunnally, J.C.; Bernstein, I.H. Psychometric Theory, 3rd ed.; McGraw-Hill: New York, NY, USA, 1994. 

43. Kline, R.B. Principles and Practice of Structural Equation Modeling, 2nd ed.; Guilford Press: New York, NY, USA, 2005. 



Robotics 2022, 11, 134 12 of 12 
 

 

44. Kline, R.B. Principles and Practice of Structural Equation Modeling; Guilford Publications: New York, NY, USA,2015. 

45. Kutner, M.H.; Nachtsheim, C.J.; Neter, J.; Li, W. Applied Linear Statistical Models; McGraw-HillIrwin: New York, NY, USA, 2005. 

46. Kalogiannakis, M.; Ampartzaki, M.; Papadakis, S.; Skaraki, E. Teaching Natural Science Concepts to Young Children with 

Mobile Devices and Hands –on Activities. A Case Study. Int. J. Teach. Case Stud. 2018, 9, 171–183. 

https://doi.org/10.1504/IJTCS.2018.090965. 

47. Çiftçi, A.; Topçu, M.S.; Foulk, J.A. Preservice early childhood teachers’ view son STEM education and their STEM teaching 

practices. Res. Sci. Technol. Educ. 2020,40, 207–233. https://doi.org/10.1080/02635143.2020.1784125. 

48. Negrini, L. Teachers’ attitudes towards educational robotics in compulsory school. Ital. J. Educ. Technol. 2020, 28, 77–90. 

https://doi.org/10.17471/2499-4324/1136. 

49. Sisman, B.; Kucuk, S. An Educational Robotics Course: Examination of Educational Potentials and Pre-Service Teachers’ 

Experiences. Int. J. Res. Educ. Sci. 2019, 5, 510–531. https://doi.org/10.1007/s10639-020-10377-z. 

50. Theodoropoulos, A.; Antoniou, A.; Lepouras, G. Teacher and student view son educational robotics: The Pan-Hellenic 

competition case. Appl. Theory Comput. Technol. 2017, 2, 1–23. https://doi.org/10.22496/ATCT.V2I4.94. 

51. Alcorn, A.M.; Ainger, E.; Charisi, V.; Mantinioti, S.; Petrović, S.; Schadenberg, B.R.; Tavassoli, T.; Pellicano,E. Educators’ view 

son using humanoid robots with autistic learners in special education settings in England. Front. Robot. AI 2019, 6, 107. 

https://doi.org/10.3389/frobt.2019.00107. 

52. Screpanti, L.; Miotti, B.; Monteriù, A. Robotics in Education: A Smart and Innovative Approach to the Challenges of the 21st 

Century. In Makers at School, Educational Robotics and Innovative Learning Environments; Springer: Cham, Germany, 2021; pp.17–

26. 

53. Sangkawetai, C.; Neanchaleay, J.; Koul, R.; Murphy, E. Predictors of K-12 Teachers’ Instructional Strategies with ICTs. Technol. 

Knowl. Learn. 2020, 25, 149–177. https://doi.org/10.1007/s10758-018-9373-0. 

54. Chevalier, M.; Riedo, F.; Mondada, F. Pedagogical uses of Thymio II: How do teachers perceive educational robots informal 

education? IEEE Robot. Autom. Mag. 2016, 23, 16–23. https://doi.org/10.1109/MRA.2016.2535080. 

55. European Commission. Resetting Education and Training for the Digital Age. 2020. Available online: 

https://ec.europa.eu/education/sites/education/files/document-library-docs/deap-communication-sept2020_en.pdf (accessed 

on 1 January 2022). 

56. Schina, D.; Esteve-González, V.; Usart, M. An overview of teacher training programs in educational robotics: Characteristics, 

best practices and recommendations. Educ. Inf. Technol. 2021, 26, 2831–2852. 

57. Lian, Y.; Tsang, K.K.; Zhang, Y. The construction and sustainability of teachers’ positive emotions toward STEM educational 

work. Sustainability 2021, 13, 5769. https://doi.org/10.3390/su13115769. 

58. Brown, S.A. Venkatesh Model of adoption of technology in households: A baseline model test and extension in corporating 

house hold life cycle, MIS Q. 2005, 29, 399. https://doi.org/10.2307/25148690. 

59. Paleari, F.G.; Pivetti, M.; Galati, D.; Fincham, F.D. Hedonic and eudaimonic well-being during the COVID-19 lockdown in Italy: 

The role of stigma and appraisals. Br. J. Health Psychol. 2021, 26, 657–678. 


