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. To understand what happens when the 'reading aloud' activity is undertaken, it is important to investigate what happens when learners undertake related activities.

Introduction

This work started with an interest in teaching practices and a wish to investigate, in some detail, the collaborative discussions that occur between learners when undertaking a particular type of activity [START_REF] Griffiths | Using dialogue scenes with adult learners: some exploratory data[END_REF]. From this starting point, my work has become more focused on generating data to inform a theoretical perspective on learner-learner discussions. I am interested in the interactions that occur between learners during the implementation of a form of classroom activity, namely the reading aloud of a scene of dialogue concerning mathematics and a linked, collaborative mathematical task.

Theoretical perspectives on learning

Dialogue (and conversation) has been seen as a useful focus of attention in the educational world and utilised in a variety of ways. For example, classroom dialogue has been investigated within the framework of dialogic teaching by [START_REF] Alexander | Towards Dialogic Teaching: rethinking classroom talk (5th edition)[END_REF] and has resulted in a special edition of ZDM (see [START_REF] Bakker | Scaffolding and dialogic teaching in mathematics education: Introduction and review[END_REF]). Much of this work has been interested in the dialogue that occurs between teacher and learner whereas I am interested in learner-learner interactions with minimal input from teachers when undertaking the specified task. Having said this, there are important ideas that are in common to such work and my research. For example, notions such as the importance of sense making and socio-cultural influences on learning involved in such discussions are also important in my work. Such sense making and socio-cultural perspectives draw upon literature that stretches back to writers such as Bakhtin (published in English in Bakhtin 1986), and Vygotsky (published in English in [START_REF] Vygotsky | Mind in society: The development of higher psychological processes[END_REF]). These writers have also influenced more recent work that I am utilising (in particular [START_REF] Sfard | Thinking as communicating[END_REF].

Central to my work is the question of whether reading aloud has an effect on the resulting collaborative discussions compared to reading silently. This was initially motivated by my own experience of observing such activity. Nonetheless, there is a question as to what the literature says about the effects of reading aloud and silently. Much work has already been undertaken into studying the effects of reading aloud compared to reading silently when related to language and the effect on subsequent educational performance. For example, [START_REF] García-Rodicio | A comparison of reading aloud, silent reading and follower reading. Which is best for comprehension? / Una comparación de lectura en voz alta, lectura en silencio y lectura de seguimiento. ¿Cuál es mejor para la comprensión?[END_REF] provide evidence that suggests there is no significant difference in performance between reading aloud and reading silently when dealing with comprehension exercises (in fact, they note that individuals following others reading aloud can result in significantly worse performance on tests). It is worth noting that this type of study takes an acquisitional perspective (in the sense of [START_REF] Sfard | On two metaphors for learning and the dangers of choosing just one[END_REF]) and is concerned with performance on some standardised test. My study has an interest in participation in a given activity type and the evidence in the transcriptions of discussion related to that rather than the effect on some standardised test. As such the perspective taken by Garcia-Rodicio, Melero & Izquierdo (2018) and similar work is not of interest to me. Other work, for example [START_REF] Duncan | Reading aloud in Lewisham: an exploration of adult reading-aloud practices[END_REF], has a focus on the perceptions of individuals and their practices related to reading aloud. This work does suggest positive aspects to the practice of reading aloud. Although Duncan's work is not interested in mathematical development, I am more interested in the practice focused work of this type of work.

The theoretical perspective that I intend to use, that of thinking as communication, has been developed in recent years and been given a detailed rationale by [START_REF] Sfard | Thinking as communicating[END_REF]. My research takes the participatory approach of seeing thinking as communication that Sfard argues for. Within this perspective, learning is not seen as concerned with changes to some internal schema, that is responding to experiences, but rather the communication itself is viewed as thinking and learning. Sfard argues that the job of the researcher is to investigate communication. The discussions that happen during and following an activity would provide an example of communication which could be investigated and [START_REF] Sfard | There is more to discourse than meets the ears: Learning from mathematical communication things that we have not known before[END_REF] proposes a form of discourse analysis and suggest some aspects to look for in such work. In particular, she identifies for analysis the mediating tools involved in discourse and a set of meta-rules that govern discourse.

For example, the text in the scenes provides an example of a mediating tool. When discussing the scenes and engaging in classroom discourse related to mathematics, it is not surprising to hear direct extracts from a text being used by participants along some paraphrasing of sections. In addition, the mathematical examples used within the text are mirrored back in many cases. Indeed, one of the reasons that [START_REF] Swan | Collaborative learning in mathematics: A challenge to our beliefs and practices[END_REF] has constructed the scenes (DfES 2005) that initiated my work is for discussion to focus attention on key elements of mathematics. It seemed a reasonable working assumption that by asking learners to read text aloud, it is likely that, at least for some groups and individuals, focus will be put on those words and phrases. Part of my research is investigating this aspect, to see the ways in which specific parts of the text are employed in discussion of the scenes.

The term 'meta-rules' might suggest a strict set of guiding principles while, in reality, this might be less rigid. Indeed, Sfard suggests that there could be a wide range of possibilities for a hypothesis to govern a discussion and such a meta-rule will need to be interpreted from the discourse. As an example, in a discussion of mathematics between two boys, she proposes that one of the contributors is focused on mathematical meaning while the other appears to avoid discussing mathematical ideas while employing, for example, face saving devices (such as humour) which suggest a concern for social position. This can be seen as another, different form of, socio-cultural issue raised by [START_REF] Lerman | Cultural, discursive psychology: A sociocultural approach to studying the teaching and learning of mathematics[END_REF] who argued that the role that individuals play and aspect of power and position in society will have an impact on discourse and need to be considered.

Within the discussions that I am concerned with, such meta-rules may be related to resources that the participants utilise other than those in the text (identified as mediating tools). Such additional resources include the use of mathematical discourse that draws upon prior experiences (either within their present educational setting or from an earlier situation) as well as non-mathematical discourse. In the case of our task, which involves a discussion around the price of rail tickets, it is not a surprise to note that participants have contributed with discourse concerning their own use of the rail system (thus introducing an element of socio-cultural influence).

In my research, I use an overarching framework developed by Sfard, Morgan and others (in particular [START_REF] Morgan | Investigating changes in high-stakes mathematics examinations: a discursive approach[END_REF]. The framework structures the characteristics of discussions into two main categories for analysis: (a) the mathematising aspects of discourse and (b) the subjectifying aspects of discourse. Further elaboration on this, with examples, is provided below. The reason for selecting this form of analysis is that it is designed to be of interest to mathematics education rather than utilising more general categories that occur with other forms of discourse analysis. The analysis of the collaborative discussions consists of investigating a range of factors and I have been interested in the following sub questions under the two identified categories.

(a) The mathematising aspects of discourse:

(i)
What resources do the individual participants use in the discussions (please note that resources here might mean physical resources such as a calculator but also the examples that are chosen by the participants and the proposed calculations that are employed)?

(ii)

To what extent do these resources relate to the text in the activity (a mediating tool) or draw upon other experiences (and therefore suggest meta-rules are being employed)? (b) The subjectifying aspects of discourse:

(i)
How do the individual participants contribute to decision making within the group?

(ii) How is the discussion regulated by the individual participants involved?

(iii) How do the participants see themselves in relation to mathematics (in general and specific to the activity)?

The specific activity that my work is concerned with consists of a mathematical task along with a scene in which four characters discuss the task (see Figure 1 and Figure 2 for details of the task and activity). The task asks participants to agree or disagree with a given statement related to a percentage problem. The activity of interest involves the learners taking and reading aloud the parts of four characters who argue different positions related to the task. This is then followed by a discussion in which the participants are intended to come to their own conclusion concerning the task.

Task

Rail Prices

In January, fares went up by 20%.

In August, they went down by 20%.

Sue claims that:

"The fares are now back to what they were before the January increase" Do you agree?

If not, what has she done wrong?

Scene 1 (as in DfES 2005)

Harriet: That's wrong, because … they went up by 20%, say you had £100 that's 5, no 10.

Andy: Yes, £10 so its 90 quid, no 20% so that's £80. 20% of 100 is 80, … 20.

Harriet: Five twenties are in a hundred.

Dan: Say the fare was 100 and it went up by 20%, that's 120.

Sara: Then it went back down, so that's the same.

Harriet: No, because 20% of £120 is more than 20% of £100. It will go down by more so it will be less. Are you with me?

Andy: Would it go down by more?

Harriet: Yes because 20% of 120 is more than 20% of 100.

Andy: What is 20% of 120?

Dan: 96…

Harriet: It will go down more so it will be less than 100.

Dan: It will go down to 96.

Scene 2 (amended features)

Harriet: That's wrong, because … they went up by 20%, say you had £100 that's 5, no 10.

Andy: Yes, £10 so its 90 quid, no 20% so that's £80. 20% of 100 is 80, … no, 20.

Harriet: Five twenties are in a hundred.

Dan: Say the fare was 100 and it went up by 20%, that's 120.

Harriet: And, because 20% of £120 is more than 20% of £100. It will go down by more so it will be less.

Andy: What is 20% of 120?

Dan: 96…

Harriet: It will go down more so it will be less than 100.

Dan: It will go down to 96.

Sara: No, it has gone up £20 to £120 and then it went back down the same, so that's £100. 

Activity RAS1&2

In groups of 4:

Choose to read out the parts of: 

Activity RSS1&2

Read the scene below

In groups of 4:

Discuss what you think about Sue's claim that "the fares are now back to what they were".

Activity NS

In groups of 4:

Read the statement from Sue below.

Discuss what you think about Sue's claim that "the fares are now back to what they were". Activity RAS1 is then followed by the Task and Scene 1 from Figure 2 (and similarly for RAS2), Activity RSS1 is then followed by the Task and Scene 1 from Figure 2 (and similarly for RSS2) and Activity NS is followed by the Task only from Figure 2.

Figure 2: The three activity types

During an exploratory phase, examples of the activities described in Figure 1 and Figure 2 were undertaken and reported on in [START_REF] Griffiths | Using dialogue scenes with adult learners: some exploratory data[END_REF]. Examples of discussions were included which showed some different responses to the different activity types. Data taken from this exploratory phase along with early observations from the main phase will be used to illustrate issues in this text.

Methodology

My study takes a qualitative, inductive approach, using a series of case studies and utilising the theoretical frameworks noted earlier for analysis. The work explores the data that is gathered to see how it fits the proposed framework with an aim of suggesting variables for further study.

The data collected consists of audio recordings and observational notes of learners undertaking the activities along with audio recordings of short focus group discussions (one per cohort) about the process immediately following the activity.

The research design of the main phase

To identify some characteristics in the response of learners to the activity involving reading aloud, it is helpful to identify what happens when the activity involves reading silently. In addition, the use of the mathematical task without a dialogue scene is used as a way of identifying the extent to which elements of analysis relate to the use of mathematical scenes whether read silently or aloud.

A final issue concerns the nature of the scene itself. It is possible that responses may be produced as a result of the particular elements of the text. For example, characters within a text may have more dialogue and thus be given priority, or the first and last statements might have more dominance. In order to take this set of issues into account, alternative versions of the text have been developed and used.

The research design chosen considers 5 activities (see Figure 2) which are used as interventions with additional (to the exploratory phase learners) groups of (four) learners across 4 institutions (giving a total of 20 groups and 80 learners):

RAS1activity which involves reading aloud the scene as described by Swan (in DfES 2005) RAS2activity which involves reading aloud an alternative version of the scene RSS1activity which involves reading silently the scene as described by Swan (in DfES 2005) RSS2activity which involves reading silently an alternative version of the scene

NSactivity which involves the task without the scene

To distinguish which characteristics are related to reading aloud, the overarching research question is then refined to become the following question:

What are the similarities and differences in the characteristics of learner discussions during and following the identified activities?

The analysis is considered in relation to contextual information, such as participant backgrounds and experiences, that becomes known as the research progresses including information noted when agreeing the groups to be studied with centres, the recording of the discussions that occur while undertaking the full activity and focus group discussions following the activity.

Observation and discussion

The following text describes some initial thoughts utilising data collected from the exploratory phase along with initial observations from the main data collection without detailed analysis. The first category concerns the nature of the mathematical tasks involved in the research, thereby addressing the mathematising aspects of the activities (and resulting discourse). The second two categories are concerned with the responses of participants to the activities, and with others in a group, thereby addressing issues related to subjectifying aspects of the activities (and discourse).

The relationship between mathematics, the context of the activities and the activity types

The three activity types (RAS, RSS, NS) have one thing in common in that the notion of percentages is linked to rail prices and as such is making links to the 'everyday'. The task, deciding whether an individual is correct or not, is not necessarily what might be understood as a traditional task, that is, one in which a calculation is undertaken and presented with an answer. In addition, the task, while relating to aspects of real world activity -the buying of tickets, the notion of sales and discountinvolves the combination of information that can be seen as somewhat artificial (and perhaps encourage responses involving humour for example in the exploratory phase a contributor suggested that a passenger will be "ripped off").

In the main phase of data collection, while participants most often use the example of the price given within the scene (that of £100), other examples of mathematising are clear such as the strategies used to calculate 20% which were not evident in the text. From early observations of the main data collection phase, it is not yet clear whether reading aloud or not is significant in relation to this.

The relationship between participants and the activity types

A key aspect to consider is how participants in the activities relate to the information and roles presented in the scene. One example is the scene use of the proposed £100 ticket price. This would suggest the use of rail travel between towns and cities rather than more local commuting. Another example concerns the (assumed) genders of the participants in the scene and the selection of roles for reading aloud. I have seen the choice of character being led by gender on a number of occasions (and discussed in the focus groups).

In the exploratory phase, one contributor talks about 'they' ("what they're saying…") and another specifically mentions the character Harriet by name. In the main phase, some individuals undertaking RSS noted that they only read the first few lines of the scene. One of the groups selected to read aloud had identified, and agreed, mathematical statements which would lead to them saying Sue was wrong but did not want to commit to this judgement. In another discussion following the non-scene task, participants suggested £5 as a rail ticket. These are examples of subjectifying aspects of the discussion while on some occasions being linked to mathematising aspects such as related calculations.

The regulation of discussion

The utterances that are involved in a discussion will follow some, usually unspoken, set of rules (meta-rules in Sfard's terms). I have already noted that [START_REF] Sfard | There is more to discourse than meets the ears: Learning from mathematical communication things that we have not known before[END_REF] argues that some participants will have a focus on mathematical meaning while others may focus on alternative, and potentially face saving, aspects of discussion. I draw upon two aspects of discussion that have been written about which can be interpreted as involving subjectifying aspects of discourse, one concerning school discussion, uncertainty and hedging, and another that has been noted in relation to adults and the use of humour.

The significance of uncertainty and signs of hedging in discussions has been noted (in particular [START_REF] Lakoff | Hedges: A study in meaning criteria and the logic of fuzzy concepts[END_REF]). In my exploratory investigation, one participant starts by suggesting that she does not understand what is happening and yet then follows with the mathematically expected responses.

Oughton (2010) has noted the importance of humour in the interactions between learners. She suggests that adults use positive, affiliative humour in group working in order to deal with anxieties that they feel undertaking mathematics. Interestingly, within the exploratory data we see the use of humour to end discussion ("So... you still get ripped off whichever way"). The comment seems to be a mechanism to end the discussion and may be an attempt to disguise uncertainty about meaning.

Conclusion

Having noted that the study is anchored in practice, the study itself is likely to be of interest to researchers interested in forms of discourse analysis within mathematics education. The study has generated data that is intended to inform a theoretical understanding of the effect of reading aloud on classroom discussion with such mathematical scenes. This detailed analysis is still to be undertaken although observations so far suggest some interesting indicators of what to focus on.

While of primary interest in the research field, it is expected that the study will help to inform classroom teachers of (adult) mathematics classrooms. It is not intended to identify a toolkit that enables teachers to produce their own scenes but rather to identify a potential use of the existing scenes in two main ways: a) To propose and describe (including key features) the classroom activity of reading aloud dialogue scenes involving mathematics (not an expectation of the original Swan scene) b) To outline what might be expected to happen in the discussions between learners when undertaking the activity This will then allow teachers to make their own decisions about whether to employ these activities (or perhaps similar ones) with their own learners.
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 1 Figure 1: The task and scenes 1 and 2.
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