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Abstract

:

Research on teachers’ perceptions about diversity is key to understanding the different approaches to be implemented to build inclusive education. Within this framework, the perceptions and attitudes of 73 students in the Mathematics specialization of the University Master’s Degree in Teacher Training for Secondary Education, Bachillerato, Vocational Training and Language Teaching (Máster Universitario en Profesorado de Educación Secundaria Obligatoria, Formación Profesional y Enseñanza de Idiomas (MAES) at the University of Granada (Spain) were analyzed to determine their views about the initial training they received on attention to diversity during the Master’s program. The study is a descriptive and correlational-predictive transversal examination of the responses obtained from the “Questionnaire for preservice secondary education teachers on perceptions about attention to diversity” (Colmenero Ruiz and Pegalajar Palomino, 2015). The findings demonstrate that the students—preservice secondary education teachers—held favorable attitudes toward diversity and the principle of inclusion. The findings also show that contact with persons with disability influences perception of this population. The authors conclude that better training and knowledge of the elements that condition the teaching–learning process for high-quality attention to diversity predict better pedagogical preparation in matters of attention to diversity.
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1. Introduction


Attention to diversity is an influential issue in schools’ quality systems. This attention represents the school’s capability to meet the specific needs of the educational community [1] and is conceived as one way to achieve social equality [2,3].



In the context of secondary education, the teacher is the key agent in building a high-quality inclusive school [4,5,6,7].



A country’s system for training mathematics professors (its policies, institutions, programs, etc.) is the product of a specific tradition and history linked to the country’s context. In some cases, such as that of the Spanish system, training programs are highly varied. For example, in Spain, most people who decide to be secondary education mathematics teachers have earned a Bachelor’s in Mathematics (4 years) and taken a pedagogical qualification course.



The University of Granada (UGR) (Spain), the context for this study, has extensive experience in initial and continuing education for teachers at all stages of education [8]. Its preservice training for compulsory secondary education has been organized around a University Master’s Degree in Teacher Training for Secondary Education, Bachillerato, Vocational Training and Language Teaching (Máster Universitario en Profesorado de Educación Secundaria Obligatoria y Bachillerato, Formación Profesional y Enseñanza de Idiomas (MAES)). For matters of educational inclusion, the MAES includes objectives such as developing and implementing individual and group didactic methods adapted to the students’ diversity, and designing and developing learning environments with special attention to equity [8].



Recent studies have shown that preservice training in attention to diversity is a determining factor in the success of inclusive education [9,10,11,12]. This training improves preservice teachers’ attitudes and confidence, and reduces their concerns about inclusion [4,6,13,14,15]. It also helps to improve their skills and self-reflection on their skills for attention to diversity [16]. Some authors [17,18,19,20] thus stress that preservice teachers perceive the importance of preparing secondary education teachers trained in both curriculum and affective issues, as well as skills related to diversity. These authors express dissatisfaction with the amount of time dedicated to preservice teachers’ didactic training, the connection between theory and practice, and coordination among teachers.



Attending to diversity in mathematics is a complex task. Teaching mathematics in the context of school inclusion is a challenge for the education system in every country. The initial introduction to formal contents with a high level of abstraction in a context of students with special educational needs involves a change in the way these contents are presented [21,22].




2. Review of Related Literature


Studying preservice teachers’ perceptions of diversity is key to understanding the different approaches that must be put into practice in the educational context [23]. Teachers work with different kinds of knowledge. The first kind is explicit knowledge [24], which includes knowledge of what to do, how to do it, and why one does it [25]. The second kind, tacit knowledge [26], is based on internalization through experience and/or observation of events. Tacit knowledge is neither shared nor communicated.



Thoughts, intuitions, expectations, and perceptions form part of tacit knowledge. In this study, perceptions are defined as a conceptual foundation that plays an important role in thinking and future action. As such, they provide perspectives on the world and concept organizers [25].



It is crucial to consider perceptions as a set of positions that teachers have about their practice that correspond to issues related to teaching and learning. We focus on teachers’ positions on the different variables that make up the educational training they receive on attention to diversity to achieve inclusive high-quality education.



Preservice training of secondary education teachers is an important focus of attention in all European countries. In Spain, educational reforms have been transforming education, requiring teachers to assume new tasks and responsibilities that involve them in the school’s functioning [8].



The literature review indicates that most teachers support inclusion, although their conviction decreases when they must become involved in the process [2,27,28,29,30,31,32,33,34]. Authors such as Avramidis and Kalyva [35] and Pegalajar Palomino and Colmenero Ruiz [36] show that teachers affirm holding positive attitudes toward inclusion, although they prefer to have a special education teacher present in the classroom or to have the student with special educational support needs (SNES) continue to receive services in the special education classroom.



Forlin and Chambers [16], Sharma et al. [12], Da Silva [37] and Struyven [20] argue that attitudes toward attention to diversity improve among graduate students, who are more qualified, as they advance in their education. Along these lines, other studies [1,38,39,40,41,42] show that the training of secondary education teachers is insufficient, especially in attention to underperforming students, lack of motivation toward studies [43], anti-social or unhealthy behavior, or school bullying. Studies by Sandoval Mena [44] and Smets and Struyven [20] find educational gaps in identification of learning difficulties, teachers’ responsibilities, and cooperation among teachers. These gaps concerning attention to diversity can create feelings of disorientation, vulnerability, incompetence, lack of interest and even rejection [22,45,46].



Studies show [10,20,42] that not only specific training but also contact with persons with disabilities or disorders increases positive attitudes toward this population [47,48,49,50]. Direct contact and information are the foundation for building and changing beliefs and then behavior [19,51,52].



The literature review also enables identification of the relationship between attention to diversity and specific sociodemographic traits of in-service and/or preservice teachers. The results on gender are inconsistent. Alghazo and Naggar [53] observe less-positive attitudes toward educational inclusion among male teachers, whereas Batsiou et al. [54] find that male teachers have more positive attitudes. Opdal et al. [55] argue that female teachers promote more inclusive teaching practices. These results contradict those of Hodge et al. [56], Kudláèek et al. [57], Parasuram [51], and Flores and Villardón [15], who do not find significant gender-based differences in general attitude.



As for teaching experiences, studies show that teachers with more classroom experience usually show more positive attitudes to the development of inclusive practices than do less-experienced teachers [9,58]. Alghazo and Naggar [53], in contrast, show that teachers with up to five years of teaching experience develop more positive practices for inclusion than do teachers with six or more years of experience. Along these lines, Glaubman and Lifshitz [59] have shown that teachers with fewer years of experience (up to 10 years) implement more inclusive practices than do their more senior counterparts (more than 11 years). It thus seems possible to determine, as Avramidis et al. [60] and Hastings and Oakford [61] show, that years of teaching experience are not related to teachers’ attitudes.



In discussing teaching mathematics to students with SNES, we think first of the challenges mathematics teachers face at all educational levels. First, mathematics teaching is inherently a challenge for teachers at all levels of education due to the difficulties mathematics has represented for learners over time. The strict rigor of the discipline, especially in secondary and subsequent education levels, is one of the factors that makes significant learning of mathematics concepts difficult. Second, and most importantly, much research and many of the recommendations in mathematics education in recent years has focused on students’ conceptual understanding and competence with mathematical processes [31,62,63,64,65,66].



Studies focus primarily on defining the knowledge and competences required of mathematics teachers at any level to handle teaching the discipline [67], without explicitly treating knowledge related to educational inclusion and special educational needs. This body of research reveals a lack of studies on how to treat mathematics teachers’ training to work with students with special educational needs [62]. Third, traditional mathematics learning environments are not designed for students with disabilities [67] and thus create learning barriers [68], defining students only through their deficiencies [67].



To advance knowledge in this field, this study analyzes the attitudes and perceptions of attention to diversity among students in the mathematics specialization of the MAES; that is, preservice secondary education teachers.



The goals of this study are: (a) to describe the perceptions and attitudes toward attention to diversity that these students experience; (b) to analyze the possible relationships among the different factors that determine attitudes and perceptions of attention to diversity; (c) to define differences based on sociodemographic variables and variables related to the participants: age, sex, gender, disability, type of disability, contact with persons with disabilities and/or disorders, frequency of that contact and quality of contact; and (d) to confirm the predictive character of Factors I, II, IV and V for pedagogical training in attention to diversity.




3. Materials and Methods


3.1. Participants


The study population was composed of 88 students enrolled in the mathematics specialization of the UGR’s MAES during academic years 2018/2019 (N = 44) and 2019/2020 (N = 44). Simple probabilistic random sampling was used to select the sample [69], such that all subjects who answered the questionnaire were randomly included in the sample (N = 73). The sample obtained a 95% confidence level and a margin of error below 4.8%, according to the mathematical calculations of representative sample size (http://www.adimen.es/calculadora-muestras.aspx) (accessed on 14 June 2021). This value is slightly below the lowest error limit usually used in Education research (5%).



The participants were taking the required subject “Educational processes and contexts” from the general module taught by two professors from the Department of Didactics and School Organization. Of the total sample, 47.9% (N = 35) took the course with Professor A, who had six and seven years of experience teaching in the MAES (academic years 2018/2019 and 2019/2020, respectively); and 52.1% (N = 38) with Professor B, who had two and three years of experience teaching in the MAES (for 2018/2019 and 2019/2020, respectively).



The students’ ages ranged from 22 to 50 years (M = 27.12, SD = 6.45); 35 were women and 38 men. The sample was nearly balanced by sex. Table 1 presents the sociodemographic, academic and relational data of the sample of students. None of the students had a serious sensory-perceptual or motor disability that prevented them from completing the assessment instruments themselves.




3.2. Variables and Instruments


The “Questionnaire for preservice secondary education teachers on perceptions about attention to diversity” by Colmenero Ruiz and Pegalajar Palomino [70] was used to assess attitudes and perceptions about attention to diversity. The questionnaire consisted of 43 items with a Likert-type response scale ranging from 1 (Strongly agree) to 4 (Strongly disagree). The scale was composed of a global scale and five subscales: “Elements conditioning the process of attention to diversity in the classroom” (Factor I), which described the elements present in the teaching and learning process that the teacher must take into account to develop a high-quality process for attention to diversity in the classroom (17 items); “Curricular and organizational response to diversity in the classroom” (Factor II), which analyzed the teacher’s level of training to face students’ educational needs in the classroom (8 items); “Pedagogical training for diversity” (Factor III), which evaluated the training received on Special Education in the Master’s program (9 items); “Educational teaching practice in attention to diversity” (Factor IV), which analyzed how the training received enabled the preservice teacher to respond to the interests and concerns detected in students with SNES (5 items); and “Pedagogical perception of the student with SNES” (Factor V), which explored the preservice teachers’ attitudes toward attention to diversity and response to the educational needs such attention required in the classroom in general (4 items). The point values for each factor ranged from 1 to 4. The results were interpreted to consider values below 2.5 as agreement or more favorable and values above 2.5 as disagreement or less favorable. The average overall score ranged from 1 to 4, such that the lower the score, the more favorable the opinion/attitude toward attention to diversity. The instrument showed good psychometric properties, with a Cronbach’s Alpha of 0.92 for the global scale and ranging from 0.81 to 0.96 for the dimensions; and 0.85 for the study participants and ranging from 0.71 to 0.91 for the dimensions.



The instrument included some questions dedicated to gathering sociodemographic and academic information on the participants: sex (male or female), age, degree granting access to the MAES, specialization within the MAES and whether or not the participant had any type of disability. Additional variables of interest in prior studies, such as Polo et al. [71], were included: gender (feminine, masculine, and other, with an open response option); whether or not the participant had had contact with persons with disabilities and/or disorders; reasons for this contact (classmate, family member, co-worker, leisure/friendship, and/or other); frequency (almost never, rarely, often, very often) and quality of contact (very negative, negative, neutral, positive or very positive).




3.3. Procedure


To ensure reliable and responsible research, the study followed the ethical considerations established by the ethics committee of the research team’s university (no. 1942/CEIH/2021). First, approval for the study was obtained from the coordinator of the Master’s. On the last day of class in the course “Educational processes and contexts”, the researchers informed the students of the study’s objectives, telling them that participation was voluntary and anonymous, and the data confidential. The students then gave their informed consent. The procedure for accessing the online Google Forms questionnaire was explained and the access link handed out with a single-use numerical password. The instructions for completing the questionnaire were then read aloud (the instructions were also available in writing in the questionnaire), and the students had the opportunity to ask questions. The students then had an hour to complete the questionnaire. The researchers of the study were not part of the teaching staff who taught the compulsory subject “Educational processes and contexts” in mathematics’ area which is the focus of this research.




3.4. Design and Data Analysis


A descriptive and transversal correlational-predictive study was performed [72] to assess the perceptions of the preservice teachers in the mathematics specialization concerning attention to diversity.



The data analysis used the statistical program SPSS 24.0 for Windows, with a 5% margin of error and a 95% confidence level. Based on the objectives proposed for this study, descriptive analysis (mean and standard deviation) was performed first, as well as frequencies to characterize the sample and the students’ perceptions about attention to diversity. Second, Kolmogorov–Smirnov and Levene’s tests were performed to confirm normality and homoskedasticity of the sample. As no significant differences were found, the parametric test was used. Second, Pearson’s correlation was calculated to determine the relationship among the different factors measuring perceptions of attention to diversity. Third, to study intergroup comparisons, t-tests were performed for independent samples and the univariate ANOVA with the Bonferroni multiple comparisons test to define the groups in which significant differences were observed. Estimations of the effect size were also performed by calculating Cohen’s d and Eta squared (small: 0.20 < d < 0.30; medium: 0.30 < d < 0.80; and large: d > 0.80). Finally, stepwise multiple linear regression analysis was performed to determine the predictive character of Factors I, II, IV and V on pedagogical training in attention to diversity.





4. Results


4.1. Descriptive and Correlational Study


Table 2 presents the descriptive results of the students’ perceptions of attention to diversity. The students agreed most strongly on the elements of the teaching–learning process that the teacher must take into account to develop high-quality attention to diversity (MFactor I = 1.41). They also shared a generally favorable perception and attitude toward diversity (MTotal = 2.35). Students showed less agreement, however, on the other factors, which obtained values above 2.5.



The correlation analysis (Table 3) showed a positive and significant association among the elements conditioning the teaching–learning process that the teacher must take into account for high-quality attention to diversity (Factor I) and the pedagogical training acquired during the Master’s (Factor III). The results also showed that the training received in the Master’s to handle organizational and curricular response to diversity (Factor II) was positively and significantly related to the training received to respond to the interests and concerns of students with SNES (Factor IV) and to pedagogical training in matters of attention to diversity (Factor III). A positive and significant relationship was also obtained between pedagogical training received in the Master’s to respond to students with SNES (Factor IV) and pedagogical training (Factor III).




4.2. Inferential Study


Statistically significant differences based on the students sex and gender were confirmed for Factor I only; t(64.14) = 3.431, p < 0.001, d = 0.79, with a moderate effect size. Men—participants who identified as masculine—showed a lower degree of agreement with statements in the questionnaire about elements of the teaching–learning process that the teacher must take into account to give appropriate attention to diversity (Table 4).



Analysis to detect differences between the class sections that received the teaching produced statistically significant differences between groups and a medium effect size for Factor I; t(71) = −3.029, p < 0.01, d = 0.74; IV, t(71) = −2.983, p < 0.01, d = 0.69; and Factor V, t(71) = −2.415, p < 0.05, d = 0.58. The size was large for Factor III t(71) = −5.013, p < 0.001, d = 1.17; and for the Total t(71) = −2.278, p < 0.05, d = 0.95. The students of Professor A, who had more experience teaching in the MAES, agreed more strongly on the elements in the teaching–learning process needed for appropriate attention to diversity. They also assessed more favorably the education and pedagogical training for diversity acquired in the Master’s and showed a more favorable attitude toward persons with disabilities (Table 5).



Statistically significant differences related to whether the participant had a disability and/or disorder were found in Factor III; t(71) = −2.793, p < 0.01, d = 0.67; and Factor IV; t(71) = −2.153, p < 0.05, d = 0.50, with medium effect sizes. Students with disabilities (Table 6) agreed less with their pedagogical training to tackle diversity and with the training received in the Master’s to respond to the interests and concerns of students with SNES.



Statistically significant differences were confirmed based on contact with persons with disabilities or disorders in Factor I; t(36.57) = 2.788, p < 0.01. d = 0.79; and Factor III; t(71) = 2.578; p < 0.05, d = 0.61, with a moderate effect size in both cases. Students who had had contact with persons with disabilities or disorders (Table 7) agreed most strongly with the elements conditioning the process of attention to diversity in the classroom. They also believed they were better trained to tackle such attention.



Frequency of contact produced statistically significant differences in Factor I; F(3.40) = 3.068, p < 0.05, η2 = 0.433; and in the Total; F(3.40) = 3.101, p < 0.05, η2 = 0.434; with large effect sizes. The post hoc Bonferroni test showed that these differences occurred between students with almost no contact and the other groups (Table 8). The students with almost no contact agreed less strongly with the elements conditioning the teaching–learning process for providing high-quality attention to diversity. Overall, this group also had a more negative perception of attention to diversity.



The ANOVA confirmed that no significant interaction occurred among the perceptions based on either participants’ age or quality of contact.




4.3. Regression Analysis


Finally, the potential predictors of pedagogical training in matters of attention to diversity were analyzed using multiple linear regression analysis. The predictor variables included were those related to training received in the Master’s (Factors II and IV) and to elements conditioning the process of attention to diversity (Factor I). Factor V was not included in the analysis because it did not correlate with the criterion variable (see Table 3).



The indicators of tolerance and independence of the variables included in the regression equation were assessed. The tolerance indicator showed values between 0.83 and 1.00. The Variance Inflation Factor (VIF) took values between 1.00 and 1.20. These results enable dismissal of the possibility of error derived from collinearity (Hair et al., 2009). Similarly, the Durbin–Watson statistic took a value of 1.62, affirming independence of the data (Gil, 2003).



Table 9 presents the results of the stepwise analysis. The predictive capacity of the final model was sound, as the predictors explained 52.9% of the variance (Adjusted R2 = 0.508). The model was significant; F(3.69) = 25.822, p < 0.001, indicating that the relationship between pedagogical training and the set of predictors tested was statistically significant. As can be observed, Factor IV was the main predictor variable of pedagogical training in attention to diversity. It was followed by Factor I, with a positive predictive orientation, and Factor II in third place, with less weight and positive orientation. Better training and knowledge of the elements conditioning the teaching–learning process for high-quality attention to diversity thus predict more pedagogical preparation in matters of attention to diversity.





5. Discussion


The importance and interest of this study of reflection on the initial training of preservice mathematics teachers concerning attention to diversity in the classroom stem from its consideration of the teacher as indispensable for attending to students’ diversity in the classroom [4,5,6,7,8].



The results obtained generally confirm that students in the mathematics specialization have favorable perceptions of attention to diversity. More specifically, the students expressed more agreement on the elements of the teaching–learning process that the teacher must take into account to develop high-quality attention to diversity. Students agreed less strongly, however, with issues involving the teacher’s education level to respond to the student’s educational needs in the classroom (Curricular and organizational response to diversity in the classroom, Factor II), training received on special education in the Master’s (Pedagogical training for diversity, Factor III), training received enabling the preservice teacher to respond to interests and concerns detected in students with SNES (Educational pedagogical practice in attention to diversity, Factor IV), preservice teachers’ attitudes to attention to diversity and the response to the students’ educational needs in the classroom in general (Teacher’s perception of students with SNES, Factor V).



The students generally demonstrated good will toward developing a process for high-quality attention to diversity capable of achieving full inclusion of students with SNES. This result contrasts with those in other studies [19,20,73], which indicate that preservice teachers have difficulty adapting their practice to the diversity in their classrooms.



Including students with SNES in the current educational system is an urgent challenge that has caused and continues to cause much questioning and stumbling over various difficulties [74,75,76]. The students in the mathematics specialization hold that attention to diversity does not involve extra work for the teacher, even though the teacher must be responsible for both the support teacher responsible for integration and the tutor.



To achieve high-quality inclusion in schools, attention to diversity must be considered as a process that seeks identification and elimination of barriers throughout the teaching–learning process, and participation and success for all students, independently of their individual characteristics. To reach this goal, teachers must be able to attend to students and must thus receive education about the characteristics of students with SNES and the best way to include all students in the classroom [77,78], since teaching the discipline of mathematics itself is challenging for teachers, even for students without identified difficulties [10].



Most participants agreed as preservice teachers that developing a process of attention to diversity in the classroom required the school to attend to all students. Attention to diversity therefore played an important role in their teaching practice, although they recognized that truly achieving sufficient attention to diversity in secondary education could be a utopian goal. Despite considering it difficult to implement the approaches to attention to diversity proposed in current laws on education, the preservice teachers called special attention to the favorable attitude parents have to their children’s education, as they believe that paying high-quality attention to diversity enriches the whole education community [1,36,42].



Furthermore, the students did not agree completely in determining a series of issues conditioning the process of attention to diversity in the classroom. These issues include collaborative work among professionals, pedagogical motivation, family’s attitude, support from administrative units, appropriate teacher–student ratio, etc. From this perspective, the MAES is conceived as a new educational opportunity for preservice secondary school teachers [9,11,12] that can lead to the acquisition of more in-depth didactic and psycho-pedagogical knowledge that prepares teachers for their future professional practice in the classroom [79]. Forlin and Chambers [16], Sharma et al. [12] and Da Silva [37] argue, however, that teachers hold prejudices, beliefs and ideas prior to their daily classroom practice that can hinder this process. This obstacle merits attention, and Hernández and Carrasco [18] and Reoyo et al. [17] assert the vital importance of training teachers in curricular and affective issues and relational skills.



Nevertheless, the preservice teachers in mathematics believed that the training they received on curricular and organizational issues for diversity was not entirely sufficient for handling issues involving grouping of students, selection and adaptation of goals, basic contents and competences, measures and programs on attention to diversity provided by the Spanish education system, spatio-temporal organization, methodological strategies and design and assessment of activities. These results are related to those obtained by Flores and Villardón [15]. The preservice teachers in mathematics secondary education showed some knowledge gaps concerning the concept of attention to diversity, strategies and resources for integration and inclusion, methodological competences, and learning community environments. These results agree with those obtained in other studies [6,9,10,11,13,15,42] highlighting the gaps in the initial training that preservice teachers had requested in secondary education on the content proposed [6,13,14].



The purpose of the MAES is thus linked to increasing pedagogical training and sensitization to attention to diversity. This approach does not, however, contribute to or help preservice teachers to increase their interest in attention diversity or secure the student’s choice in the teaching environment. Studies such as Reyes [14] and Mintos et al. [80] indicate the pedagogical factor as a key element for the transformation of education, calling for better professional preparation and development of instructors in the area of attention to diversity. Such training can overcome the daily challenges teachers face in their classroom activity [4,5,6,7,78]. It is thus crucial, among other actions, to foster and implement policies that enable professional development and improvement of teachers’ working conditions, as well as to review training systems and key issues in the profession that arise with new social and cultural scenarios.



Further, better training and knowledge of the elements conditioning the teaching–learning process for high-quality attention to diversity predicted better pedagogical training in matters of attention to diversity. This study demonstrated that the content of the MAES and the training acquired in it are closely related to the knowledge acquired to organize the response to diversity in the classroom. It follows that the degree program contains elements that are encouraging in terms of training for higher-quality attention to diversity. In addition, it is significant that most of the preservice teachers considered their training in diversity as very important to their future teaching practice, even if they did not feel fully prepared in the knowledge acquired, improvement in their ability to be teachers, or their sensitivity to diversity. These data agree partially with similar studies [16,72,79].



As for sociodemographic variables that influence the mathematics teachers’ perceptions, the findings underscore the conclusion that the students who identified as feminine expressed more favorable attitudes to and knowledge about inclusive education than the students who identified as masculine—data that agree with other studies [8,80].



The students showed different attitudes and training needs concerning inclusive education based on their instructor in the MAES. Students studying with the more experienced professor expressed greater agreement on the elements of the teaching–learning process for appropriate attention to diversity and evaluated their education and pedagogical training for diversity acquired in the Master’s more highly. This group also showed a more favorable attitude to persons with disabilities. These results follow the lines of authors such as Avramidis and Norwich [9] and Crisol and Caurcel [8].



Finally, and significantly, the students with disabilities agreed to a lesser extent that their pedagogical training to tackle diversity and the training received during the Master’s prepared them to respond to the interests and concerns of students with SNES.



Although most of the preservice teachers held positive attitudes and perceptions of inclusive education, those who had had experiences with people with functional diversity—that is, contact with persons with disabilities or disorders—demonstrated more positive attitudes and perceptions that those who had not had contact with persons with disabilities. Further, the preservice teachers who had had contact with people with functional diversity felt they were better trained to tackle it teaching students with SNES. Research shows [47,48,49,50,51] that contact with persons with disabilities increases positive attitudes toward these persons. Thus, students who have this experience show more favorable attitudes, specifically attitudes to the value of their capabilities, their degree of personal involvement, and their general evaluation of persons with disabilities. It would thus be very interesting for teachers to have contact with persons with disabilities during their training, whether through field work, volunteering or the practicum.




6. Conclusions


This study aimed to analyze the attitudes and perceptions of mathematics students in the MAES concerning initial training received on attention to diversity. As to the first objective, the results obtained enable us to conclude that the students had a generally favorable perception and attitude toward attention to diversity. For the second objective, a positive and significant association was observed between the elements conditioning the teaching–learning process that the teacher must take into account for high-quality attention to diversity and the training received to respond to the interests and concerns of students with SNES using the pedagogical training acquired during the MAES. As to the third objective, the findings show that men—respondents who identified as masculine—showed less agreement than did women with the elements of the teaching–learning process that the instructor must take into account for appropriate attention to diversity. The students who took the class “Educational Processes and Contexts” with the more experienced professor in the MAES valued more highly the pedagogical training and preparation for diversity acquired in the Master’s and had a more favorable attitude to persons with disabilities. Contact with persons with disabilities influences perception. Overall, students with less contact had more negative perceptions of attention to diversity. Finally, the findings on the fourth objective showed that better training and knowledge of the elements conditioning the teaching–learning process for attention to diversity predicted better pedagogical training in matters of attention to diversity.



Finally, we should mention that pedagogical training (initial and continuing) must be considered as an instrument that can improve the educational attention the mathematics teacher pays to students with SNES, as Flores and Villardón [15] and Medina Sánchez and Pérez Valverde [78] recommend. The MAES is thus conceived as a new educational opportunity for preservice teachers in secondary education in matters of attention to diversity. This means that students are likely to support inclusive education more in performing their work as teachers if they have received specific training based on practical examples proposed and developed in classes than are teachers who have not received such training. They are also more likely to be more positive about inclusion, with a higher level of personal efficacy and lower levels of worry [15,27,81]. The educational administration should contribute to this confidence by encouraging processes of advanced and updated pedagogical training to respond to the needs and concerns of in-service teachers to guarantee school inclusion [82,83,84] and to the enactment of effective mathematics teaching [85].



This study’s limitations are related to possible social desirability and sincerity in the self-report measures, although the study used standardized, validated instruments. To overcome this limitation, future research could develop mixed studies that include interviews with the MAES students to enable more in-depth exploration of their educational needs and training in matters of attention to diversity. The field of Social Sciences has limitations in the development of research studies, which is related to sample size. This study is cross-sectional in nature, since it only represents that sample in that moment. Additionally, the study was carried out only with students specialising in mathematics and through simple random probability sampling. A longitudinal study be interesting to perform longitudinal studies to determine the direction in which the perceptions and attitudes of the preservice mathematics teachers evolve once they begin their work as teaching professionals. Based on the results, it would also be interesting to perform studies that focus on the population of preservice professionals with SNES to explore in greater depth their perceptions of attention to diversity.
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Table 1. Sociodemographic, academic and relational data of the 73 students evaluated.






Table 1. Sociodemographic, academic and relational data of the 73 students evaluated.





	
Variables

	
N (%)






	
Academic year

	
18–19

	
35 (47.9)




	
19–20

	
38 (52.1)




	
Age

	
22–24 years

	
36 (49.3)




	
25–27 years

	
17 (23.3)




	
Over 28 years

	
20 (27.4)




	
Sex

	
Women

	
35 (47.9)




	
Men

	
38 (52.1)




	
Others

	
0 (0)




	
Gender

	
Female

	
35 (47.9)




	
Male

	
38 (52.1)




	
Other

	
0 (0)




	
Disability

	
No

	
41 (56.2)




	
Yes

	
32 (43.3)




	
Type of disability

	
Behavioral

	
16 (50.0)




	
Visual

	
9 (28.1)




	
Emotional

	
3 (9.4)




	
Mental

	
2 (6.3)




	

	
Eating

	
1 (3.1)




	

	
Written Language

	
1 (3.1)




	
Contact with persons with disabilities and/or disorders

	
No

	
29 (33.7)




	
Yes

	
44 (66.3)




	
Frequency of contact

	
Almost never

	
3 (6,8)




	
Rarely

	
16 (36.4)




	
Often

	
19 (43.2)




	
Very often

	
6 (43.2)




	
Quality of contact

	
Very negative

	
0 (0)




	
Negative

	
1 (2.3)




	
Neutral

	
13 (29.5)




	
Positive

	
21 (47.7)




	
Very positive

	
8 (20.5)
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Table 2. Minimum, Maximum, Mean and Standard Deviation of students’ perceptions of attention to diversity (N = 73).






Table 2. Minimum, Maximum, Mean and Standard Deviation of students’ perceptions of attention to diversity (N = 73).





	Variables
	Minimum
	Maximum
	M
	SD





	Factor I
	1
	2.18
	1.41
	0.24



	Factor II
	1
	4.00
	2.61
	0.68



	Factor III
	1.33
	4.00
	2.54
	0.53



	Factor IV
	1.80
	3.40
	2.66
	0.43



	Factor V
	1.25
	3.75
	2.55
	0.56



	Total
	1.64
	3.02
	2.35
	0.29







Note: M = Mean; SD = Standard deviation.
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Table 3. Pearson correlation analysis between factors.






Table 3. Pearson correlation analysis between factors.














	
	1
	2
	3
	4
	5
	6





	1.Factor I
	1
	
	
	
	
	



	2.Factor II
	0.03
	1
	
	
	
	



	3.Factor III
	0.26 **
	0.43 **
	1
	
	
	



	4.Factor IV
	0.06
	0.41 *
	0.67 **
	1
	
	



	5.Factor V
	−0.22
	−0.01
	−0.02
	−0.04
	1
	



	6.Total
	0.21 **
	0.74 **
	0.80 **
	0.72 **
	0.32 **
	1







* The correlation is significant at level 0.05 (2-tailed); ** The correlation is significant at level 0.01 (2-tailed).
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Table 4. Mean and standard deviation of perceptions of attention to diversity based on sex and gender.






Table 4. Mean and standard deviation of perceptions of attention to diversity based on sex and gender.





	
Variables

	
Men/Male (N = 38)

	
Women/Female (N = 35)




	
M

	
SD

	
M

	
SD






	
Factor I

	
1.49

	
0.27

	
1.31

	
0.17




	
Factor II

	
2.69

	
0.66

	
2.52

	
0.70




	
Factor III

	
2.59

	
0.49

	
2.48

	
0.58




	
Factor IV

	
2.66

	
0.45

	
2.66

	
0.41




	
Factor V

	
2.55

	
0.53

	
2.56

	
0.60




	
Total

	
2.40

	
0.28

	
2.30

	
0.30








Note: M = Mean; SD = Standard deviation.
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Table 5. Mean and standard deviation of perceptions of attention to diversity based on the professor.
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Variables

	
Professor A (N = 35)

	
Professor B (N = 38)




	
M

	
SD

	
M

	
SD






	
Factor I

	
1.32

	
0.19

	
1.48

	
0.26




	
Factor II

	
2.57

	
0.61

	
2.64

	
0.74




	
Factor III

	
2.26

	
0.44

	
2.80

	
0.48




	
Factor IV

	
2.51

	
0.37

	
2.79

	
0.44




	
Factor V

	
2.40

	
0.58

	
2.71

	
0.49




	
Total

	
2.27

	
0.28

	
2.42

	
0.29








Note: M = Mean; 0.95 () PONER EL %, o como se indica arriba es redundantee; SD = Standard deviation.
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Table 6. Mean and standard deviation of perceptions of attention to diversity based on having or not having a disability.
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Variables

	
Disability/Disorder




	
No (N = 32)

	
Yes (N = 41)




	
M

	
SD

	
M

	
SD






	
Factor I

	
1.35

	
0.23

	
1.45

	
0.25




	
Factor II

	
2.53

	
0.70

	
2.66

	
0.67




	
Factor III

	
2.35

	
0.57

	
2.69

	
0.46




	
Factor IV

	
2.54

	
0.45

	
2.75

	
0.39




	
Factor V

	
2.64

	
0.53

	
2.48

	
0.57




	
Total

	
2.29

	
0.31

	
2.40

	
0.27








Note: M = Mean; SD = Standard deviation.
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Table 7. Mean and standard deviation of perceptions of attention to diversity based on contact.
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Variables

	
Contact




	
No (N = 29)

	
Yes (N = 44)




	
M

	
SD

	
M

	
SD






	
Factor I

	
1.51

	
0.31

	
1.33

	
0.15




	
Factor II

	
2.61

	
0.68

	
2.60

	
0.69




	
Factor III

	
2.70

	
0.49

	
2.38

	
0.54




	
Factor IV

	
2.70

	
0.46

	
2.63

	
0.41




	
Factor V

	
2.57

	
0.44

	
2.54

	
0.63




	
Total

	
2.41

	
0.28

	
2.30

	
0.30








Note: M = Mean; SD = Standard deviation.
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Table 8. Mean and standard deviation of perceptions of attention to diversity based on frequency of contact.






Table 8. Mean and standard deviation of perceptions of attention to diversity based on frequency of contact.





	
Variables

	
Frequency




	
Almost Never (N = 3)

	
Rarely (N = 16)

	
Often (N = 19)

	
Very Often (N = 6)




	
M

	
SD

	
M

	
SD

	
M

	
SD

	
M

	
SD






	
Factor I

	
1.57

	
0.19

	
1.31

	
0.13

	
1.33

	
0.13

	
1.29

	
0.17




	
Factor II

	
3.17

	
0.56

	
2.49

	
0.62

	
2.54

	
0.79

	
2.81

	
0.47




	
Factor III

	
2.96

	
0.17

	
2.38

	
0.46

	
2.37

	
0.51

	
2.72

	
0.75




	
Factor IV

	
2.80

	
0.40

	
2.56

	
0.43

	
2.60

	
0.39

	
2.83

	
0.48




	
Factor V

	
2.66

	
0.63

	
2.19

	
0.59

	
2.72

	
0.66

	
2.79

	
0.37




	
Total

	
2.63

	
0.30

	
2.19

	
0.18

	
2.31

	
0.33

	
2.49

	
0.33








Note: M = Mean, SD = Standard deviation.













[image: Table] 





Table 9. Multiple linear regression model for pedagogical training for diversity.
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Predictors

	
F

	
R2

	
B

	
SE

	
β

	
t

	
p

	
r






	
Step 1

	

	

	

	

	

	

	

	




	
Factor IV

	
57.971 ***

	
0.449

	
0.831

	
0.109

	
0.670

	
7.614

	
0.000

	
0.670




	
Step 2

	

	

	

	

	

	

	

	




	
Factor IV

	
34.775 ***

	
0.498

	
0.815

	
0.105

	
0.657

	
7.751

	
0.000

	
0.670




	
Factor I

	
0.487

	
0.187

	
0.222

	
2.612

	
0.011

	
0.260




	
Step 3

	

	

	

	

	

	

	

	




	
Factor IV

	
25.822 ***

	
0.529

	
0.719

	
0.112

	
0.580

	
6.411

	
0.000

	
0.670




	
Factor I

	
0.485

	
0.112

	
0.220

	
2.662

	
0.010

	
0.260




	
Factor II

	
0.151

	
0.071

	
0.191

	
2.114

	
0.038

	
0.432








Note: *** p < 0.001; B = Unstandardized regression coefficients; SE = Standard Error; β = Standardized regression coefficients; r = Correlations.
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