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The New School was an international movement that developed between 1889 and 1939 and aimed to reform education by focusing on children and their interests. There were Spanish teachers who were linked to this movement, among them Ángel Llorca, Headteacher of the Cervantes School Group in Madrid. The paper studies how the principles of the New School are reflected in Llorca's proposal for teaching geometry in his book 'Los cuatro primeros años de la escuela primaria' [The first four years of primary school]. It is compared with the Principles of the New School, formulated by Adolphe Ferrière, and their adaptation to state schools by Lorenzo Luzuriaga.

Introduction

Between 1889 and 1939, a school reform movement developed, mainly in Europe and America, which placed children and their interests at the centre of the learning process and advocated that the planning and management of teaching should be based on the children's knowledge.

In Spain, the most innovative teachers were interested in this movement and participated in it; e.g., the Revista de Educación was an organ of the New Educational Fellowship (NEF) from 1927 and its Director, Lorenzo Luzuriaga, belonged to the NEF Committee.

The New School had a variety of referents (Dewey, Decroly, Claparède, Montessori, Kerschenteiner...) who made proposals with their own characteristics and which were implemented differently depending on the country. Research is currently being carried out to study the implementation of New School in different countries, e.g. [START_REF] Van Gorp | Frictions and fractions in the new education fellowship, 1920s-1930s: Montessori(ans) vs. Decroly(ans)[END_REF]. Research of this type has also been conducted in Spain; the most general research has been carried out by María del Mar del Pozo (Pozo, 2003(Pozo, -2004[START_REF] Pozo Andrés | La LIEN y los educadores españoles: una historia de desencuentros e infidelidades [Spanish educators and the New Education Fellowship: a history of disagreement and disloyalty[END_REF].

There are specific studies on the influence of the New School on mathematics teaching, generally focused on the proposals of an author or school, e.g. [START_REF] Moyon | Initiation au calcul et éducation nouvelle : la 'méthode Havrànek' au catalogue du père castor [Introduction to calculation and new education: the 'Havrànek method' in the Père Castor catalogue[END_REF]; as far as Spain is concerned, there are the works of [START_REF] Sánchez-Jiménez | Las Escuelas Normales y la renovación de la enseñanza de las Matemáticas[END_REF], [START_REF] Carrillo-Gallego | La difusión de los juegos de la Maison des Petits en España [The dissemination of the Maison des Petits games in Spain[END_REF], [START_REF] Carrillo-Gallego | Los juegos decrolyanos matemáticos y los catálogos de material escolar en España (1920-1936) [Decrolyan mathematical games and school material catalogues in Spain (1920-1936)[END_REF].

The aim of the work is to analyse the influence of the New School movement on the proposals for teaching geometry at the first levels made by Ángel Llorca. This is a research work on the History of Mathematics Education in which the historical method has been used. The main source of the research is the book by Ángel [START_REF] Llorca | Los cuatro primeros años de escuela primaria [The first four years of primary school[END_REF] 'Los cuatro primeros años de la escuela primaria' [The first four years of primary school]. The book is included in a collection of the author's works called 'El maestro hace para que el niño haga' [The teacher does so that the child does], which indicates its relationship with the New School movement, as will be analysed in the paper. The book was referenced in several Spanish professional journals and in the organ of the Bureau International des Écoles Nouvelle (BIEN) and the NEF, Pour l'Ère nouvelle [START_REF] Ferrière | Ángel Llorca: Los cuatro primeros años de Escuela primaria [Ángel Llorca: The first four years of primary school[END_REF]. The book contains mainly practical indications for the planning and management of classroom teaching; the principles on which these indications are based are set out in a first chapter. Although another volume entitled 'Los cuatro últimos años de la escuela primaria' [The last four years of primary school] was planned and announced, there are no references to it; it was probably not published.

The New School

The education reform movement known as New School (in Europe) or Progressive Education (in the United States) developed in the last decade of the 19th century and the first decades of the 20th century, until the outbreak of the Second World War (1889War ( -1939)). The first new schools were private boarding schools located in the countryside (in England, Abbostholme and Bedales, in France the school Des Roches de Demolins). Proposals took different forms; e.g., representatives of this movement were Dewey, Decroly, Claparède, Cousinet, Montessori, among others.

The Swiss Adolphe Ferrière created the BIEN in Geneva in 1899, aiming to promote relations between the new schools and centralising the related documents. The movement was consolidated with the creation of the NEF, which held its first congress in Calais in 1921. Three journals were created as NEF's dissemination organs: Pour l'Ère Nouvelle, in French and edited by Adolphe Ferrière, The New Era, in English and edited by Beatrice Ensor and Das werende Zeitalter, in German and edited by Élisabeth Rotten.

As Director of BIEN, Ferrière drew up, in 1915, Principles of New Education, which were thirty conditions that a school had to fulfil in order to be considered "new"; over the years, Ferrière made changes to this formulation. The Principles were taken over by NEF and published, in 1925, in the journal Pour l'Ère Nouvelle; but it should be noted that they were very restrictive conditions and that, as Ferrière himself pointed out, the Abbotsholme School, the pioneer, only fulfilled 22.5 of these conditions and the Ecole Des Roches, 17. In practice, these innovative experiments shared an orientation that placed the child at the centre of the educational process: "Discat a puero magister", ["let the teacher learn from the child"] was the motto of the Jean Jacques Rousseau Institute in Geneva (Switzerland), created on the initiative of Claparède and directed by Pierre Bovet. These institutions sought not to be separated from the life of the child, which Decroly formulated as a "school for life through life", based on the activity of the child and respecting his or her freedom, favouring the development of community projects or activities [START_REF] Luzuriaga | Concepto de la Nueva Educación [Concept of New Education[END_REF].

The name New School contrasts them with schools in which teaching was traditional, characterised by memorisation and the learning of ready-made concepts; in the New School, learning is achieved through activities based on observation and experimentation, with emphasis on the freedom of the child and respect for his interests, and carried out individually or in groups.

Activities used to be described as referring primarily to knowledge of nature or the social environment, or to music, physical education and manual work, which are the subject of specific principles among Ferrière's thirty ones. There are references to activities on language, which is considered an instrumental subject; mathematical knowledge is also considered instrumental, but there are fewer examples about their learning.

The New school movement in Spain

In Spain, an antecedent of this type of education was the Institución Libre de Enseñanza (ILE), created in 1876 by a group led by Francisco Giner de los Rios. The ILE can be situated in the Spanish regenerationist movement at the end of the 19th century and the beginning of the 20th century (Oller-Marcén, 2019). The ILE promoted most of the educational reforms that were carried out in Spain during its period of operation [START_REF] Viñao Frago | Las innovaciones educativas[END_REF]; its influence can be seen in the educational proposals of the liberal governments in which there were people linked to or influenced by the ILE. One example was the creation of the Museo Pedagógico Nacional (1883) whose Director was the institutionalist Manuel Bartolomé Cossío; another was the creation of the Junta para la Ampliación de Estudios e Investigaciones Científicas (JAE), chaired by the Nobel Prize winner Santiago Ramón y Cajal. The JAE managed an ambitious grant programme that allowed researchers and teachers to spend time at prestigious centres in Europe. The JAE was responsible for institutions such as the Escuela Superior del Magisterio, for the training of teachers in teacher training colleges, the Residencia de Estudiantes and some "trial and reform" centres such as the Instituto-Escuela (for secondary education) and the Cervantes School Group, both in Madrid. In Spain, interest in this innovative movement was soon awakened. Spanish teachers travelled to get to know the new schools in other countries, on trips financed by themselves and, later, also by the government, through grants from the JAE (Pozo, 2003(Pozo, -2004[START_REF] Pozo Andrés | Introducción[END_REF].

The Spaniard, Lorenzo Luzuriaga, who was secretary of publications at the Museo Pedagógico Nacional, joined the NEF Committee as a member. In 1922 he had founded the journal Revista de Pedagogía which, as it said in its first issue, aspired "to reflect the contemporary pedagogical movement and, to the extent of its strength, to contribute to its development". From 1927 onwards, this journal was the official organ of NEF in Spain; through it and the associated publishing house, new school ideas were disseminated. Other Spanish publishers who published works on the New School were La Lectura, Espasa-Calpe and Beltrán.

Private new schools were established in Catalonia, although they were short-lived. But, overall, in Spain, the teachers who showed most interest in this movement were those in state educational institutions (supported by state funds). However, the thirty Principles did not fit in with the institutional and social conditions in which they carried out their work, as state schools took in pupils from all social classes, especially the lower classes, were not boarding schools and were located in population centres. Nevertheless, the principles of paidocentrism (learning by doing and the proposal of integral education) aroused the interest of innovative teachers. [START_REF] Luzuriaga | Les trente points caractéristiques de l'Ecole publique rénovée [The thirty characteristics of the renewed state school[END_REF] adapted the Principles of the New School to this situation and published in Pour l'Ère Nouvelle "The thirty characteristic points of the renewed state school".

In Spain, official trial and reform centres were created, with state teachers and with some autonomy to conduct educational experiments. One of those centres was the Cervantes School Group, directed by Ángel Llorca from its creation in 1916 until the outbreak of the Civil War in 1936.

Ángel Llorca and the New school

Ángel Llorca (1866Llorca ( -1942) ) was a teacher who had been influenced by the ILE since he met M.B. Cossío in 1891, when he attended courses for teachers at the Museo Pedagógico Nacional. Before his experience in the Cervantes School Group, he had run primary schools in Elche (1890-1907), Valladolid (1908-1913) and Madrid, had published articles in the professional and general press and received awards for his professional performance.

He travelled on several occasions to visit innovative schools in Europe (including Decroly's), to attend courses such as the summer courses of the J.J. Rousseau Institute in Geneva (1922 and 1925), or meetings such as the Congresses of the New School in 1923School in , 1925School in , 1927School in and 1929. Some of these trips were paid for by the JAE, but others he paid for himself. Among them was the trip which, with a grant from the JAE, he made with the entire teaching staff of the Cervantes School Group (1925) to attend the summer course at the J.J. Rousseau Institute and the International Conference of the New School held in Heidelberg (Germany).

He was highly respected by his peers, of different tendencies (Pozo, 1987, p. 230), and also gained international recognition. [START_REF] Ferrière | Ángel Llorca: Los cuatro primeros años de Escuela primaria [Ángel Llorca: The first four years of primary school[END_REF] considered him "a philosopher, a wise man, a philanthropist and a man of action in the full sense of the word". And he was invited to join the Committee of Honour of the tribute book prepared for Decroly on the occasion of his 60th birthday (Pozo, 2008, p. 36), which, due to his death, became an obituary publication.

Guidance on teaching geometry

In his 1929 book, Llorca comments on the contents of each of the first four levels of primary graneducation, organising them by subjects; one of them is geometry. He does not list the concepts to be dealt with but gives indications on how to work on this subject in class, as he considers that "the main thing is the how, and the what and the how much come very much in second place" (Llorca, 1929, p. 13). With the indications that justify this way of acting, he elaborates a first chapter in which he sets out his conception of the school (a working community), the relationship with families, with the educational administration and, mainly, on the organisation and management of school activities and on the relationship between the teacher and the pupils.

The first chapter ends with a section entitled "Orientation that can facilitate school work" (Llorca, 1929, p. 13), which was taken up by [START_REF] Ferrière | Ángel Llorca: Los cuatro primeros años de Escuela primaria [Ángel Llorca: The first four years of primary school[END_REF] in his review of the book.

In geometry, the starting point is the study of geometric bodies. He first mentions regular polyhedra, then prisms, pyramids, bodies of revolution (cylinder, cone and sphere) and other geometric bodies. These are the usual objects in a box of geometric bodies. These objects have to be observed and 'manipulated'. In the second level questionnaires, Llorca states:

Teacher and children work together. The geometric bodies that are the subject of the lesson will be on display. If it is possible for each child to have one, so much the better. If there is only one, the teacher will show and manipulate it so that everyone can see it as well as possible (p. 115).

Comparing the proposals for geometry in the four levels, it can be seen that the teaching is organised cyclically, as in each level the contents of the previous one are taken up and deepened.

At the first level, the study of the geometric body consists of identifying it, naming it and identifying the faces, edges and vertices. Counting the faces and drawing them, identifying the angles and sides of these figures; this leads to the plane and plane figures. Llorca points out: "from the geometry of space to plane geometry". After geometric bodies, other objects are studied, with the aim of "getting them used to distinguishing faces, edges, etc., in natural objects and in industrial products" (p. 77). It is proposed to compare regular polyhedra and the sphere, and to note that "the number of surfaces is increasing to arrive at a single surface" (p. 77). It also proposes packaging activities with each of the figures (geometric or everyday) studied.

On the second level, all the elements of the figure (faces, edges, vertices) are counted and the bodies are constructed (by modelling). Other objects are also considered: products of nature, art and industry, to work with them in the same way and to distinguish their relationships with the geometric bodies that have already been studied (p. 115).

In the third level, they also classify the plane figures obtained: polygons and circles. They draw the plane developments of spatial bodies. They identify and name the different types of lines: "straight, curved, broken and mixed, horizontal, vertical and inclined, perpendicular and oblique" (p. 158). They also carry out folding and cutting activities for geometric purposes.

At the fourth level, the dihedral and trihedral angles of the figures and the vertices of the trihedral angles are identified; the counting of these elements is done systematically and expressed as products (e.g. the cube has 4 x 3 dihedral angles). Geometric figures are constructed with different materials. Modelling of the sphere and its decomposition; circles and circles on the sphere and their parts. Concepts related to the circle and the circumference. (p. 222).

In these guidelines there are constant references to how to do it. Thus, in the third level there is a paragraph on "school orientation of geometrical doing" in which it is proposed: Several collections of geometric bodies can be placed on the table for the children to manipulate, write their names, draw their faces, etc. The teacher circulates among the children, guides them, makes them observe, clarifies and explains. The teacher may end up using the blackboard so that everyone can check what they are doing. There can be a single collection which is mainly manipulated by the teacher, showing it to the children, and the children in their notebooks and the teacher on the blackboard arrive at the same result, although in a less perfect way (p. 159).

At another point he says: "The teacher will never do what the children can do. The teacher will do enough for each child to do all that he or she is capable of doing" (p. 159), or:

Everything the teacher does will depend on the doing of the children, of all children, the fast and the slow. The teacher will never tread on the children's ground; but neither will he leave them orphaned of the necessary help (p. 220).

At the fourth level it describes the expected performance of the teacher and pupils:

The teacher writes and draws on the blackboard and the children in their respective notebooks. The teacher builds with paper, plasticine, clay, wire, in front of the children and the children build in their respective places. Teacher and children move and talk whenever they feel it is necessary. The aim is to work according to the possibilities of each one. It is assumed that by working in this way, the children will gain the best possible skills and knowledge (pp. 220-221).

As the classes were large, "there will be children who do not manipulate, draw or fold, and still others who do the whole work" (p. 221). Following these orientations, It is assumed that this way of doing will be to the liking of the child, of all children, and that each one will do what is within his means and all possible fruit will be obtained: joy in the fact of being able to exercise his activity, training resulting from the activity itself, special and general culture adapted to his age and his natural conditions (p. 116).

The last point he makes is:

The child has to learn to do by doing. Doing consists of talking, writing, drawing, modelling, folding, cutting, looking, observing. From this doing will result a knowledge, more or less, of what has been done. Real knowledge which, because of the way it has been acquired, will continue to expand in the reality of life of which school reality is a part (p. 222).

The influence of the New school in Ángel Llorca's proposal

Ángel Llorca knew and appreciated the movement of the New School (Pozo, 1987, p. 241) and took this knowledge into account when planning and managing the organisation and teaching at the Cervantes School Group in Madrid (Pozo, 1987, pp. 242-243).

It should be noted that the institutional conditions of his school were different from the schools on which Ferrière based his formulation of his thirty principles. Therefore, in order to assess the inclusion of the Cervantes School Group in the movement of the new schools, it should rather be compared with the formulation published by [START_REF] Luzuriaga | Les trente points caractéristiques de l'Ecole publique rénovée [The thirty characteristics of the renewed state school[END_REF] in the journal Pour l'Ère Nouvelle, 'Les trente points caractéristiques de l'Ecole publique rénovée' (The thirty characteristics of the state renew school), which was an adaptation to the state schools.

As far as geometry is concerned, the starting point was observation and experimentation (principle XIII, [START_REF] Ferrière | L'Ecole nouvelle» et le Bureau International des Ecoles nouvelles [The "New School" and the International Bureau of New Schools[END_REF][START_REF] Luzuriaga | Les trente points caractéristiques de l'Ecole publique rénovée [The thirty characteristics of the renewed state school[END_REF] with objects; first with geometrical figures, because in them the shapes are more defined, and then, using the same procedure of experimentation, objects from the child's environment were considered. The indications he gives refer mainly to how to carry out the process of experimentation. Precisely because he starts with objects, geometric or not, that the child can manipulate, his proposal is to begin with the geometry of space and, through the study of the properties of these bodies, move on to plane geometry. This shift from space to plane was also proposed by other authors with proposals for the learning of mathematics influenced by the movement of the New School, such as the teachers of the Escuelas Normales José María Eyaralar or Aurelio Rodríguez Charentón 215,.

Heinrich Froebel, in the gifts he created for his kindergartens, also followed the process that went from spatial objects to lines, passing through flat surfaces. Froebel's educational proposals were the starting point for some New School experiences, such as the Maison des Petits, associated with the J.J. Rousseau Institute in Geneva (Carrillo and Olivares, 2020, p. 17).

The principle of activity (principle XIV, [START_REF] Ferrière | L'Ecole nouvelle» et le Bureau International des Ecoles nouvelles [The "New School" and the International Bureau of New Schools[END_REF][START_REF] Luzuriaga | Les trente points caractéristiques de l'Ecole publique rénovée [The thirty characteristics of the renewed state school[END_REF], Claparède's learning by doing, also receives a formulation conditioned by the institutional conditions of his school and of Spanish primary schools: the teacher does so that the child will do; and the meaning of this principle is specified in its indications: "everything that the teacher does will depend on what children do, all children, the fast and the slow ones" (Llorca, 1929, p. 220) or "The teacher will never do what the children can do. The teacher will do enough for each child to do all that he is capable of doing" (Llorca, 1929, p. 160;Principle XIV, Luzuriaga, 1928); "the teacher circulates among the children, guides their actions, makes them observe, clarifies, explains" (Lorca, 1929, p. 159); in this way the maximum training of each one of them will be obtained. And in the last paragraph he repeats "the child must learn to do by doing" (Llorca, 1929, p. 222).

In the questionnaires, reference is made to various aspects related to the principles of the New School, such as the aim that pupils should acquire a "special and general culture suited to their age and natural conditions" (Llorca, 1929, p. 78;Principles XI andXII, Ferrière, 1925, Luzuriaga, 1928). The teacher's action seeks to awaken the children's interest (Principle XV). Principle VI on manual work is implemented by Llorca by relating geometric activities to the construction of geometric bodies using various types of materials.

Final considerations

Ángel Llorca was an innovative teacher linked to the ILE and the New School movement. The Cervantes School Group, which he directed, was considered a model for Spanish state schools. The work shows his application of the Principles of the New School, as far as the teaching of geometry is concerned. He started from observation and experimentation with objects (including geometric bodies) in order to arrive at plane geometry from the study of their properties. But his indications concern, above all, how to do it, and he summed them up in the motto, "the teacher does so that the child does", he intends to encourage the children to carry out the proposed activities.

His proposals are in line with those of the teachers of Normal Schools, Eyaralar and Rodríguez Charentón (who was also Headteacher of a school group in Madrid).

The study of the influence of the New School on the teaching of mathematics in Spanish primary schools must be completed with an analysis of the proposals of other innovative teachers, such as the Headteachers of the Baixeras school groups in Barcelona (Félix Martí Alpera) and Príncipe de Asturias in Madrid (José Xandrí Pich).