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Linguagem – As práticas discursivas como locus de investigação

Language – Discourse practices as locus of investigation

Developing exploratory talk and collective reasoning among Mexican primary school children

Sylvia Rojas-Drummond, Universidad Nacional Autónoma de México; Manuel Fernández, The Open University, U.K

The present study is part of a research program carried out collaboratively by The Open University in the United Kingdom and the National Autonomous University of Mexico for over six years. In this program we aim to understand and promote diverse cultural, interactive, discursive and cognitive processes involved in the social construction of knowledge, in various educational settings in both countries. In this report, our focus is on the development of exploratory talk among Mexican primary school children, based on previous similar studies carried out by our colleagues on British children of the same school level. In particular, in the Mexican study we attempted to understand and promote the use of exploratory talk as a discursive tool to facilitate collective reasoning in children when they solved problems jointly. 

According to Mercer (1995), exploratory talk refers to a style of interaction characterised by the active participation of all those involved, where the participants jointly engage in explicit reasoning through talk, displaying identifiable hypothesis, challenges, arguments and eventual consensus within a collaborative frame. Exploratory talk is essential to achieve effective and sound communication, grounded in accountable and visible reasoning. Therefore, its understanding and promotion become particularly relevant in diverse educational contexts inside and outside of school. Our program follows a sociocultural perspective.

According to the sociocultural perspective, during development social exchanges among diverse members of a community, and particularly between experts and novices and among peers, lead to the joint construction of “zones of proximal development”. This construction takes place through “guided participation” (Rogoff, 1990; Rogoff & Wertsch, 1984; Vygotsky, 1978). In this "apprenticeship", children actively engage in cultural practices, in which adults and other community members initially model, guide and help regulate performance. In this process, they create temporary scaffolds which provide bridges from the old to the new, as well as structuring and supporting children's emerging abilities (Brown & Reeve, 1987; Rogoff, 1990; Wood, Bruner & Ross, 1976). Guided participation allows novices or “newcomers” to move from an initial “legitimate peripheral participation” (Lave & Wenger, 1991) to gradually increasing their command and responsibility over the diverse activities and artefacts involved in particular cultural practices. This process is immersed in a sociocultural system of activities where participants get involved with differential degrees of responsibility according to their changing levels of expertise (Cole, 1984, 1996). As novices become more competent and independent in solving problems in particular domains, they re-construct and appropriate the regulative functions that occurred socially, achieving increasing self-regulation (Rojas-Drummond, Peón, Pérez, Rizo & Alatorre, 1992; Rojas-Drummond & Alatorre, 1994; Rojas-Drummond, Hernández, Vélez & Villagrán, 1996). Progress towards competence and expertise in problem solving results from a complex interplay between social factors (among others) and each child's own developmental processes and constructions. Thus, the child plays an active, constructive role in the overall process of guided participation, even as a novice (Elbers, Maier, Hoekstra & Hoogsteder, 1992; Rogoff, 1990; Saxe, Guberman & Gearhart, 1987).

One central factor in understanding how social interaction gradually leads to increasing competence and independence in problem solving is the role played by cultural artefacts, including tools and signs, as mediators of activity. The sociocultural perspective has highlighted the key role played by language throughout development in mediating social interaction at the inter-psychological plane, as well as cognition at the intra-psychological one (e.g., Bronckart, 1992; Bruner, 1990; Cole, 1996; Vygotsky, 1962; 1978; Wertsch 1985 a & b, 1991, 1998; Wertsch, Del Rio & Alvarez, 1995). During discursive interactions, meanings are negotiated, allowing for increasing intersubjectivity. This in turn is crucial for promoting progress through zones of proximal development, facilitating appropriation of cultural artefacts and practices (Rogoff, 1990). Similarly, social communication is gradually re-constructed as internal speech or “voices of the mind” (Wertsch, 1991; 1998), contributing importantly to problem solving, knowledge construction and self-regulation, among other central cognitive functions.

Recently, understanding of the role of language in cognition and mediated action has been extended by important work on the function of discourse in diverse social interactions within various institutional contexts and in many cultural groups. This research has included detailed analyses of the discourse taking place in a wide variety of formal and informal educational practices (e.g. Coll, 1990; Coll & Edwards, 1996; Edwards y Mercer, 1987; Forman & Cazden, 1985; Hicks, 1996; Mercer, 1995; Spears, 1996; Wertsch, Del Rio & Alvarez, 1995). 
In the above context, seminal work on educational practices has highlighted the key role of discourse as “a social mode of thinking” which can facilitate the guided construction of knowledge (Mercer, 1995). This work also reflects a growing tendency within the sociocultural perspective to consider encompassing units of analysis centred on mediated action in its sociocultural context (Bronckart, 1992; Wertsch, 1998). Similarly, recent efforts have been increasingly directed towards understanding how participants in learning communities engage in “distributed cognition” for solving problems and re-creating culture (Salomon, 1993). These studies have emphasised the role of social interaction, discourse and artefact mediation in weaving the course and outcomes of diverse educational practices (e.g., Brown & Campione, 1996; Cole, 1996, 1998; Wertsch et al., 1995).

Research on discourse in educational settings has looked both at asymmetric interactions, i.e., between experts and novices (e.g. Edwards and Mercer, 1987), as well as symmetric ones, i.e., among peers (e.g. Wegerif and Mercer, 1996). Concerning the former type, Edwards and Mercer’s pioneer work in British classrooms over several years has provided thorough and enlightening accounts of how teachers and pupils share their understanding to achieve “common knowledge” through discourse. These studies have contributed to identifying some of the factors that both hinder and promote effective communication among members of educational communities.

In relation to symmetric interactions, more recently Mercer and Wegerif (e.g. Mercer, 1995; Wegerif and Mercer, 1996; Wegerif & Scrimshaw, 1997) have analysed different types of discourse that occur when children reason together to solve problems. Some of the studies have involved problem solving in activities mediated by computers. These authors have identified various types of talk which are educationally relevant, given that they reflect how talk is used by children to reason together, providing a useful characterisation of how students engage in diverse social modes of thinking. The main types are: a) disputational talk, which is characterised by disagreements and individualised decision-making, and short assertions and counter-assertions; b) cumulative talk, in which speakers build positively but uncritically on what the other has said, and which is characterised by repetitions, confirmations and elaborations and lastly, c) exploratory talk, where partners engage critically but constructively with each other’s ideas, offering justifications and alternative hypotheses. In this last type of talk, knowledge is made publicly accountable and reasoning is more visible in the talk, and progress emerges from the eventual joint consensus reached. As mentioned above, exploratory talk is particularly relevant for education and represents the focus of the present study.

Besides understanding the role of discourse in knowledge construction, recent studies by Mercer, Wegerif and Dawes have been concerned with how discourse can be promoted as a tool to facilitate reasoning. In one study in 1999, for example, these authors explored the hypothesis that individual reasoning has part of its origin in dialogue with others. To test this, they taught 8 and 9 year-old children to use exploratory talk to solve problems jointly. The authors found that: a) exploratory talk can be taught to British primary school children; b) exploratory talk can improve group and individual reasoning, and c) the teaching of exploratory talk can successfully transfer between educational contexts.

In the present study, we followed a similar approach to design and test procedures to analyse and promote exploratory talk among Mexican primary school children. In particular, we wanted to investigate: a) whether appropriation of exploratory talk could be induced in a group of Mexican primary school children; b) whether an improvement in exploratory talk resulted in better group problem solving capacities in the children; and c) whether exploratory talk, once acquired, was used as a general tool to solve different types of problems, or its application was adapted to suit the specific context of use.

Our research entails several sociocultural assumptions. Among these are: a) language can represent a powerful tool to promote collective and individual reasoning; b) primary school children have not necessarily developed fully the capacity to use this tool effectively to reason and solve problems; c) education should provide opportunities for children to develop competent use of this tool; and d) although sometimes educational experiences are not optimal for fostering this capacity, it can be promoted with appropriate teaching and learning experiences. In the present study we tested some of these assumptions.

Method

Participants

The study is divided into two parts. In the first part, we worked with 132 children of 8 to 12 years old (fourth and sixth grades). They came from two public primary schools in Mexico City, Mexico. The schools were nearby and equivalent in socio-economic status, corresponding to a range from low to middle-class. One school was randomly assigned to an experimental condition (with 70 children) and the other to a control condition (with 62 children). In the second part of the study, however, we selected randomly one triad consisting of 2 boys and one girl from the fourth grade of the experimental school. The children were 8 to 9 years old (same as in the study by Mercer et al., 1999). This selection was made in order to make a finer, microgenetic analysis of some of the changes taking place during the process of appropriation of discursive and reasoning tools by the children. 

Setting

The study took place in two multiple-purpose rooms, one in each of the experimental and control schools. In the experimental school, the room was adapted ex-professo to suit the needs of the intervention phase of the study: it was fitted with modular furniture and equipment, as well as various materials that facilitated training in exploratory talk and collaborative problem solving. 

Materials

1. Tests. All participants were given an adapted version of the Raven’s Test of Progressive Matrices in two formats: individually and in small groups, following Wegerif (1996). Parallel versions of the individual and small-group test formats were administered as pre- and post-tests, that is, before and after the experimental intervention. The test consisted of a booklet and an answer sheet. (See procedures of preparation and administration below). 

2. Six computers were available to play various collective problem-solving games.

3. A variety of computational and non-computational games were used, including “Boxworld”, “Hanoi Tower”, “Dungeons and Dragons”, “Master Mind” and “Tourist”, as well as various puzzles and other logical and social-role games.

4. Other supporting materials used included: a) various “activity cards” which explained how to play each available game; b) a map of a “maze” representing the rout children followed throughout the nine training sessions; c) a “tip booklet” where, at the end of each session, children wrote tips on how to play the games, for other children to follow, and d) a ”passport”, where, at the end of each session, each child wrote his or her reflections on the learning experiences in the corresponding session.

Design
For the first part of the study, we used a Factorial Mixed 2X2X2 design, with Treatment (Experimental and Control groups) and Grades (fourth and sixth grades) as the Between-Subjects factors and Tests (Pre- and Post-tests) as the Within-Subjects factor (with repeated measures). For the second part of the study, we carried out several complementary qualitative and quantitative analyses.

Procedures

1. Test preparation and administration. To evaluate communication, collective reasoning and problem solving abilities, children were administered an adapted version of the Raven’s Test of Progressive Matrices, before and after intervention. Adaptation of the original standard test was carried out following Wegerif (1996). The original test consists of 60 logical-perceptual problems where subjects select one out of six figures to complete a progressive matrix. 

Throughout the test, problems increase in degree of difficulty and are divided into five scales from A to E, with 12 problems each. From this original form, two parallel, half-sized versions were prepared by assigning each successive problem to either version A or B. Each new parallel version contained 30 equivalent problems, six for each scale. Each parallel version was used as either a pre- or post-test. At the same time, during each testing period (pre- or post-test), both versions of the test were administered, first one as an individual test and later the other one as a small-group test. Initially, one of these two versions was administered and children were asked to solve the problems individually, although the test was administered simultaneously to all participants in each of their respective classrooms. Then, a week later, the other version was administered to the same children, but this time they were organised in small groups of three children each (triads). (The order of presentation of the two versions of the test -A and B- was alternated so that version A was administered individually and version B in small groups during the pre-test, while the reverse order was used during the post-test.) However, here we only report results for the small-group version of the test. To administer this latter version, each experimental and control group was divided into triads. Each triad was composed of one child of high, one of middle and one of low score, as assessed in the previous individual administration of the test. The triads included both sexes. Each triad was then administered the corresponding small-group version of the Raven’s test, by asking the children to talk among themselves to try to solve each problem jointly. In order to carry out a more detailed analysis of the interactions and discussions taking place during testing, three triads from the experimental and three from the control group were then randomly selected to be video-recorded (six in each experimental condition, 12 in total). In a subsequent phase, one experimental triad from fourth grade was randomly selected for further, more detailed analysis; this “target” triad will be the focus of the second part of this report.

2. Intervention. Between the pre- and post-tests, experimental groups were exposed to a four-month training program. The aim was to promote children’s use of exploratory talk, so that they could express and share their reasoning while they solved logical and social problems jointly. Training consisted of nine one-hour sessions where children were encouraged first to “discover” and then to practice the use of several “ground rules” for exploratory talk while working together to solve diverse types of problems. The training program was adapted from Mercer, Wegerif and Dawes (e.g. 1999). The ground rules encouraged children to work collectively so they could jointly negotiate alternatives for solving various problems and make their reasoning more visible to others. The rules involved children learning: 1) to express and share their ideas; 2) to respect each others’ points of view; 3) to argue and justify their viewpoints; 4) to constructively criticise and ask others for justifications of their opinions, and 5) to try to reach joint conclusions.

Training was conducted by dividing the experimental groups into teams of six children working with one guide each. The guide was a trained experimenter, who promoted gradual appropriation of the target abilities through the application of several principles derived from the sociocultural perspective. These included: cooperative learning in teams of participants with different degrees of expertise, guided discovery, cognitive apprenticeship, scaffolding, expert modelling, coaching and metacognitive and metalinguistic reflection.

Results

In relation to the first part of the present study, we carried out a three-way Analysis of Variance with Grades, Experimental Treatment and Tests as the main factors. The dependent variable was the score obtained by each triad in the small-group version of the Raven’s test. Figure 1 shows the mean score obtained by each grade and each treatment group in the pre- and post-tests of the small-group version of the test. We found significant effects for Grades (F = 20.54, d.f. = 1, p < .0001). In particular, on average, sixth graders performed significantly better than fourth graders. At the same time, there was also a significant effect for Experimental Treatment (F = 11.78, d.f. = 1, p < .001). Students from the experimental groups showed a marked increase in performance from the pre- to the post-test, while students from the control groups showed either a relatively smaller improvement (as in the case of fourth grade) or no apparent improvement (as in the case of sixth grade).
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Figure 1. Quantitative group results.

Grades: F = 20.54; d.f. = 1; p <= 0.0001

Treatment: F = 11.78; d.f. = 1; p <= 0.001
In relation to the second part of the study, we present next a series of quantitative and qualitative analyses of the performance of the selected triad from the fourth grade experimental group. As mentioned under “Methods”, this triad’s performance is fairly representative of the experimental groups and illustrates some quantitative and qualitative changes observed as the children appropriated the target abilities promoted. Figure 2 presents the percent distribution of matrices answered by using preferentially each type of talk, as displayed by the selected triad between the pre- and the post-tests. The graph shows that exploratory talk increased substantially between the pre- and post-tests, and this difference was highly significant (Chi2 = 17.92, d.f. = 1, p < .001). At the same time, disputational talk diminished noticeably between the pre- and post-tests, and again this difference was statistically significant (Chi2 = 19.00, d.f. = 1; p < .001). In contrast, cumulative talk showed no significant change between tests (Chi2 = 0.0; d.f. = 1, p = .999).
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Figure 2. Percent distribution of types of talk.

Exploratory: Chi2=17.92; d.f. = 1; p<= 0.001

Disputational: Chi2=19.00; d.f. = 1; p<= 0.001
Cummulative: Chi2=0; d.f. = 1; p<= 0.99

One important aspect of exploratory talk refers to the children’s capacity to take turns and distribute the tasks at hand among the group in an even way. To show changes in the selected triad’s performance in this respect, Table 1 presents the number and percent of all decisions taken by each child of the triad as to which was the correct response to each problem. The decision proposed by the child (and apparently agreed by all) was then written down on the answer sheet.

Subject no.:
Matrices decided

(Pre-test)
Percent
Matrices Decided

(Post-test)
Percent

1
28
100%
13
46%

2
0
0%
13
46%

3
0
0%
2
8%

Table 1. Number and percent of decisions taken by each participant on the appropriate answer to each matrix.

Table 1 shows that in the pre-test one child made all the decisions as to which was the appropriate response to write down on the answer sheet, for all the matrices presented. In contrast, in the post-test there was a better distribution of roles for decision-making so that two of the subjects divided up this role evenly between them while the third subject participated also, although to a lesser degree.

We next present some data on the selected triad, corresponding specifically to the post-test, to show how the children performed after training of the target communicative abilities. Figure 3 represents the frequency of correct answers given by the triad to the matrices included in each scale of the test, from A to E, during post-test. Clearly, children performed best on the problems involved in scales A and B (the easiest), well on scales C and D, and less well on scale E (the most difficult). 
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Figure 3. Correct matrices by scale

We next relate the performance displayed in Figure 3 to the frequency in the type of talk the triad used prefererentially to solve the six matrices included in each scale, also during the post-test. These data are displayed in Figure 4.
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Figure 4. Types of talk by scale in post-test
In Figure 3 we saw how children were sensitive to the increasing degree of difficulty of each scale, in that accuracy declined as they moved from the easiest to the most difficult scale. Figure 4 illustrates how this sensitivity is accompanied by an adjustment in their use of different types of talk in relation to the degree of difficulty of each scale. In particular, the triad showed a preference for using cumulative talk to solve problems in scales A and B, which are the easiest. 

For scales C and D, however, which are more difficult, the children substantially decreased their use of cumulative talk, while displaying a marked increase in their use of exploratory talk. 

Lastly, children changed their style again when solving problems in scale E, the most difficult scale, by diminishing their use of exploratory talk and increasing their use of cumulative talk. In relation to this more difficult scale, we also see the first appearance of disputational talk.

Discussion

The results of the present study provide some answers to the research questions originally posed: 

a) it may be possible to improve the capacity of Mexican primary school children to use exploratory talk, confirming previous studies carried out by researchers such as Mercer, Wegerif and Dawes (e.g. 1999) with British primary school children; b) promotion of exploratory talk resulted in an improved capacity of the children to solve problems collectively; and lastly, c) the newly acquired discursive tool, related to the use of exploratory talk, was not applied in a generalised or indiscriminate way. Rather, children showed a fine sensitivity to the context in which the tool needed to be applied, adjusting their use of it accordingly. 

Results presented illustrate the intricate relationships between language and reasoning in social contexts such as small groups of peers solving problems jointly. Specifically, our results point at subtle relationships between language used as a tool to facilitate collective reasoning, children’s capacity to solve problems while using such a tool, and children’s sensitivity to the context of the problems they were attempting to solve. In relation to this last issue, in the second part of the study, we saw how children after training showed a marked tendency to modulate their use of different linguistic tools (such as the type of talk displayed) in relation to variations in context. 

This context included changes in the degree of difficulty of the problems encountered. Thus, children used a particularly “economical” type of talk, cumulative talk, when solving the easiest problems, apparently not needing to negotiate much because the answers were easy and obvious to the group. However, they displayed much more exploratory talk when the problems became more demanding, increasing their discussions, arguments, negotiations of solutions and their seeking of consensus. Lastly, above a certain threshold in the degree of difficulty of the problems, apparently beyond their level, they again resorted to cumulative and even disputational talk, mainly agreeing with each other or arguing uncritically and ineffectively, without managing to solve the problems presented. 

Taking a central concept derived from the sociocultural perspective, we could argue that when problems fell within the triad’s zone of proximal development, representing a big enough yet still manageable challenge, children displayed the most complex and efficient type of talk: exploratory talk. However, when problems were either too easy or too difficult, they resorted to cumulative or even disputational talk, sensitive to these smaller or greater degrees of difficulty. 

At the same time, our results generally support a situated view of cognition, as argued by authors such as Wertsch, Rogoff, Lave, Newman, Griffin and Cole, among others.

As mentioned above, the data illustrate the intricate relations among language, reasoning and the context that surrounds social interactions. The study also provides guidelines as to how we can design cultural settings to promote the use of better tools for social communication and collective reasoning. Such settings could contribute importantly to improving the quality of the teaching-learning process, endowing students with better social, cognitive and discursive tools to function more effectively as members of their community inside and outside of the school environment.
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Promoviendo habla exploratoria y razonamiento colectivo entre niños mexicanos en escuelas primarias

El presente estudio forma parte de un programa de investigación llevado a cabo de manera conjunta entre The Open University en el Reino Unido y la Universidad Nacional Autónoma de México a lo largo de seis años. En este programa hemos buscado entender y promover diversos procesos sociales, culturales, discursivos y cognitivos presentes en la construcción social del conocimiento, en varios escenarios educativos de ambos países. En este reporte nos enfocamos en el desarrollo de habla exploratoria en niños mexicanos en escuelas primarias, basados en estudios similares previos realizados por nuestros colegas con niños británicos del mismo nivel escolar (Wegerif, Mercer y Dawes, 1999; Wegerif, 1996; Mercer, 1995). En particular, en el estudio mexicano intentamos entender y promover el uso de habla exploratoria como una herramienta discursiva para facilitar el razonamiento colectivo entre niños cuando resuelven problemas de manera conjunta.

El estudio está dividido en dos partes. En la primera trabajamos con 132 niños de entre 8 y 12 años de edad (de cuarto y sexto grado), provenientes de dos escuelas primarias públicas en la Ciudad de México. En la segunda parte del estudio, sin embargo, seleccionamos aleatoriamente una tríada conformada por 2 niños y una niña de cuarto grado de la escuela experimental. Esta selección se realizó con el fin de llevar a cabo un análisis microgenético más detallado de algunos de los cambios que se dieron durante el proceso de apropiación de herramientas discursivas y de razonamiento por parte de los niños.

En cuanto al diseño experimental, en la primera parte del estudio llevamos a cabo un análisis de varianza de tres vías tomando las variables Grado escolar, Tratamiento experimental y Pruebas como los factores principales. La variable dependiente fue el puntaje obtenido por cada tríada en la prueba de Raven. Encontramos efectos significativos para Grado escolar (F = 20.54, d. f. = 1, p < .0001), a favor de los niños de sexto grado; y Tratamiento experimental (F = 11.78, d. f. = 1, p < .001) a favor de la escuela experimental.

En la segunda parte del estudio se presentan una serie de análisis cualitativos y cuantitativos de la ejecución de la tríada seleccionada del grupo experimental de cuarto grado. Con relación a la distribución porcentual de matrices contestadas utilizando un determinado tipo de habla, la tríada seleccionada mostró el siguiente comportamiento entre el pre-test y el post-test: el habla exploratoria incrementó significativamente (Chi2 = 17.92, d.f. = 1, p < .001), el habla disputacional disminuyó notablemente (Chi2 = 19.00, d.f. = 1; p < .001), y el habla acumulativa no mostró ningún cambio entre pruebas (Chi2 = 0.0; d.f. = 1, p = .999).

La tríada también presentó un comportamiento sensible al grado de dificultad de cada escala, utilizando diferentes tipos de habla de acuerdo a cada situación. En particular, la tríada mostró una preferencia por utilizar habla acumulativa en las escalas A y B, que son las más fáciles. Para las escalas C y D, sin embargo, que son más difíciles, los niños disminuyeron substancialmente el uso de habla acumulativa, mientras incrementaban notablemente el uso de habla exploratoria. Finalmente, los niños cambiaron su estilo de nuevo cuando resolvían problemas en la escala E, la más difícil, al disminuir el uso de habla exploratoria e incrementar el uso de habla acumulativa. En relación con esta escala más difícil, también vemos aparecer por primera vez el habla disputacional.

Los resultados del presente estudio proporcionan algunas respuestas a las preguntas de investigación originalmente planteadas: a) es posible mejorar la capacidad de los niños mexicanos en escuelas primarias para usar el habla exploratoria, confirmando previos estudios llevados a cabo por investigadores como Mercer, Wegerif y Dawes (Ej. 1999) con niños británicos en escuelas primarias; b) la promoción de habla exploratoria resultó en un mejoramiento de la capacidad de los niños para resolver problemas de manera colectiva; y por último, c) las recién adquiridas herramientas discursivas, relacionadas al uso del habla exploratoria, no fueron aplicadas en una manera generalizada o indiscriminada. En lugar de esto, los niños mostraron una fina sensibilidad al contexto en donde se aplicaba la herramienta, ajustando el tipo de habla de manera consecuente.
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triads results

		Pre		Pre		Pre		Pre

		Post		Post		Post		Post



4th Treatment

4th Control

6th Treatment

6th Control

Measure

Raw score

18.0278

16.8393

20.8571

20.2333

22.2435

19.9464

23.2738

19.4429



Hoja1

		

								Treatment								Control

								4th				6th				4th				6th

								Pre		Post		Pre		Post		Pre		Post		Pre		Post

								18.0278		20.2435		20.8571		21.2738		16.8393		17.9464		20.2333		17.4429

								4th				6th

								Treatment		Control		Treatment		Control

						Pre		18.0278		16.8393		20.8571		20.2333

						Post		22.2435		19.9464		23.2738		19.4429

								4th				6th

								Treatment		Control		Treatment		Control

						Pre		18.0278		16.8393		20.8571		20.2333

						Post		22.2435		19.9464		23.2738		19.4429





Percent distributiontypes talk

		Pretest		Pretest		Pretest

		Postest		Postest		Postest



Cummulative talk

Disputational talk

Exploratory talk

Measure

Distribution

0.3571428571

0.5714285714

0.0714285714

0.3571428571

0.0357142857

0.6071428571
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				Cummulative talk		Disputational talk		Exploratory talk						Cummulative talk		Disputational talk		Exploratory talk

		Pretest		10		16		2				Pretest		36%		57%		7%		100.00%

		Postest		10		1		17				Postest		36%		4%		61%		100.00%

		Chi squared		0		19		17.92

		p		0.99		0.001		0.001

		d.f.		1		1		1

				Pretest		Postest		Total		Valor teórico				Chi squared		d.f.		p

		Cummulative talk		10		10		20		10		10		0		1		0.99

		All the other styles		18		18		36		18		18

		Total		28		28		56

				Pretest		Postest		Total		Valor teórico				Chi squared		d.f.		p

		Disputational talk		16		1		17		8.5		8.5		19.0045248869		1		0.001

		All the other styles		12		27		39		19.5		19.5

		Total		28		28		56

				Pretest		Postest		Total		Valor teórico				Chi squared		d.f.		p

		Exploratory talk		2		17		19		9.5		9.5		17.9231863442		1		0.001

		All the other styles		26		11		37		18.5		18.5

		Total		28		28		56
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				Escala		Acumulativa		Exploratoria		Disputacional

				A		3		1		0

				B		4		2		0

				C		2		4		0

				D		0		6		0

				E		2		2		1

				Escala		Correct Matrices		Matrices Incorrectas

				A		6		0

				B		6		0

				C		5		1

				D		5		1

				E		1		5
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				Escala		Cummulative		Exploratory		Disputational

				A		3		1		0

				B		4		2		0

				C		2		4		0

				D		0		6		0

				E		2		2		1

				Escala		Correct Matrices		Matrices Incorrectas

				A		6		0

				B		6		0

				C		5		1

				D		5		1

				E		1		5
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								Treatment								Control

								4th				6th				4th				6th

								Pre		Post		Pre		Post		Pre		Post		Pre		Post

								18.0278		20.2435		20.8571		21.2738		16.8393		17.9464		20.2333		17.4429

								4th				6th

								Treatment		Control		Treatment		Control

						Pre		18.0278		16.8393		20.8571		20.2333

						Post		22.2435		19.9464		23.2738		19.4429

								4th				6th

								Treatment		Control		Treatment		Control

						Pre		18.0278		16.8393		20.8571		20.2333
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