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Abstract     

This chapter centres on a project funded by the Primary Science Teaching Trust (PSTT) involving twelve different schools and over 330 pupils. The research was designed to explore and capture evidence of learning science creatively in different forms in a variety of educational settings from around the country. With these various educative contexts in mind the research instruments adopted had to elicit the nature of innovation and originality in learning as it emerged across classrooms in Britain. The imperative being that of one that examined the ways classroom practice enabled participatory empowerment in learning for young people. 
The nature of learning has been theorised in many ways over the years, spanning behaviourism, constructivism, constructionism, social constructivism and social-cultural perspectives. Teachers’ discourse about ‘moving learning forward’ or ‘delivering the curriculum’, however, can overlook interactional processes at play when learning is participatory, dialectical and collaborative in nature. Head teachers, classroom practitioners, governors, researchers and even pupils themselves each hold different assumptions about how, where and when learning arises. However, using digital technology to naturalistically record and elicit classroom episodes as they develop and unfold, provides data that can be repeatedly reviewed and scrutinised for different forms of evidence that demonstrate learning processes, moments and outcomes.  
To evidence learning from different perspectives, in a science classroom, where complex concepts were being introduced understanding accrued by the pupils through the planned activities was measured using a pre and post lesson student questionnaire and the entire lesson was videoed, audio recorded and photographed. The additional use of digital technology enabled critical moments, longer term processes and outcomes to be clearly evidenced in both visual, actional and auditory forms. Teacher and learner reflections after the activities were completed were also collected, using audio recorders, so that nuanced details of views and volitions of creativeness were comprehensively collated.  
The objectivity of digital recordings accompanied by the subjective reflections of teachers and pupils enables researchers to take up a position whereby they elicit juxtaposed insights into both the etic and the emic perspectives of learning. 
Teachers, as practitioners at the front of a classroom, orchestrating learning, will struggle to observe, listen and appreciate the extent of original contributions the pupils each make to lesson activities. Noticing when, where and how each pupil, as an agentive learner, is contributing in some way to all classroom endeavours is an impossibility for a single teacher. 
Additionally, as a researcher, assuming all pupils are capable of demonstrating agency, that is being proactive, innovative, thinking or doing something active that contributes to collective learning processes is also not easy to evidence. Asking pupils for their views through responding to questionnaires can provide written indications of their understandings developed and accrued through participation in the lesson (Sfard 1998). Questioning them verbally through interviews or focus groups can extend the descriptive range of ways they might conversationally reflect upon and explain how they interpreted their learning experience. Audio-recording them through lapel-attached microphones can elicit individual contributions to conversations as they emerge. Video recording classroom activity can elicit naturalistically pupil’s actions, interactions and utterances, evidencing clearly how different influences within the classroom space (materials, tasks, teacher management and organisation, peer interactions etc) all affect the development of learning processes and outcomes (see Table 1). However, the utmost sensitivity is required so that individuals do not have their privacy invaded. The visual and auditory data collected requires careful and thoughtful handling to ensure anonymity, whilst at the same time allowing in-depth tracking of the development of threads of thought, lines of action, progress in problem solving and individual contributions to collective outcomes. This chapter, consequently, considers how useful it is to overcome ethical issues and concerns to ensure appropriate data can be collected, analysed and presented for both teachers and researchers to benefit without feeling uncomfortable, distressed or threatened in anyway during the process of being videoed. 

Introduction
It is challenging to define learning because it is a process that is highly contested and educators vary in the ways they describe it. Within this chapter we have adopted a view that it is about the way that young pupils have made sense of new classroom experiences they have encountered within the context of Darwin’s work, life and investigation (specially relating to moths and orchids and evolutionary adaptive changes). Views within education about learning differ between those in-the-classroom and those-observing-from-the-outside. Teachers in schools might describe learning as a child “knowing what they need to do to improve” conveying a belief that learning is an individual endeavour; others might define it as “participatory” indicating they understand it as an inter-active process that is social in some way; others may describe it as “engaging with new experiences” indicating learning is in some way an exploration, encountering unknown objects or ideas and making sense of them. Each of these views convey different perspectives about the process of learning. 

Therefore, to elicit learners’ dynamic and spontaneous action and interaction with others, solely eliciting their views (through questionnaire or interview) or only researching as a ‘voyeur’ (Mannay 2016) was insufficient. To appreciate how young people engaged in, and related to each other, the task at hand and the teacher during learning, it was essential to work closely with them, to appreciate their context and recognise how what they did and said during the lesson reflected their own personal insider perspective. Witnessing the lessons as none participant researchers and capturing observations through digital recordings evidenced an outsider’s (etic) perspective. Consequently the mixed methods approach enabling collection of data supporting both an ethic and emic view (Olive 2014) of learning. Whilst sensitively ensuring what Van Mechelen et al (2020 p.5) referred to as participatory ethics, which ‘…concerns the value of participation and representation, and how we engage children actively in the research’ was adhered to. Whilst reflecting as researchers, ethically, as Van Mechelen et al indicate, we considered ‘…what children can gain from participating in the research’ (ibid). In the case of this chapter our research intended to occasion pupils’ experience of learning and the ways that it could be etically and emically understood. The varied forms of data garnered in parallel were collated and epistemically considered. How they related to social constructivist pedagogic strategies (as summarised in figure 1) included a focus on the development and application of pupils’ initiative and reified forms of agency (Bruner, 1996, p. 93). 

INSERT HERE : TABLE 1_ Extent of researching learning through different kinds of research methods

Theorising social construction and agency
The project findings reported on in this chapter scrutinises a lesson that involved a range of different small group and whole class participatory activities. It is pertinent, therefore, to consider how Vygotskian theory rather than Piagetian perspectives of individual construction (and cognitive development) are relevant. Vygotsky conceived the development of thinking and learning as social in its origin, for him, the dialectical interplay between more expert others and novices is a significant influence in the development of mental capability. He describes how:

‘Children solve practical tasks with the help of their speech, as well as with their eyes and hands. This unity of perception, speech and action, which ultimately produces internalisation of the visual field, constitutes the central subject matter for any analysis of the origin of uniquely human forms of behaviour’ (Vygotsky, 1978:26).

Therefore, through the practice of solving problems collectively pupils are able to develop experience and confidence in manipulating objects and thinking about how they might go about resolving a problem or reaching a shared understanding. McGregor (2007) describes how Vygotsky argued that social interactions in classrooms, between peers with a range of expertise, promoted discussion that heightened understanding about the matter in hand. Social constructivism supported by teachers (as characterised in figure 1), therefore, in the process of the lessons researched where joint problem solving was evident (McGregor et al 2020) was assumed to develop the participants’ zones of proximal development (zpd). As Griggs and McGregor (2012) suggest mediation is key to underpinning this Vygotskian perspective, which construes the zpd as the distance between the initial engagement and mastery of the task at hand. To explore this zpd space more sophisticated research tactics are required to elicit how dialectically pupils are working collaboratively to solve problems. Wood, Bruner and Ross (1976) illustrate how scaffolding, through a gradual withdrawal of encouragement, focusing, reminders and suggestions, learners can become more independent in mastering task and achieving understanding. 

Different forms of scaffolding that pedagogically  provide support (through interaction with peers or the teacher) for the initial practicing of tasks that can be later performed more expertly, without assistance (Wood, Bruner and Ross 1976; Tharp and Gallimore, 1988; Light and Littleton, 1999; Griggs and McGregor 2012) were also sought through this research.

A key underpinning intent of the project was to assert whether or not ‘new’ scientific ideas were realised by the pupils and how far the processes of learning (see table 1) and specifically social constructivism (figure 1) contributed to development of their ‘new’ understandings. Of particular interest in the research, was the way that opportunities to exhibit agency, that is taking the initiative or showing proactivity either cognitively or pragmatically in some way, by pupils, was demonstrated in the lesson. 

The ethics of the research project : seeking etic and emic perspectives of learning
As the particular project reported on for this chapter took place across a range of schools whose pupils were under the age of 18 years, there are a range of key principles that have to be taken account of in asking them to be involved in the research. 
The five key principles (adopted from BERA 2018) that were adopted and adhered to include :
· Inclusivity of those with different interests, values and perspectives;
· Respecting participants’ anonymity, confidentiality and dignity; 
· Ensuring that the project was carried out with integrity, employing the most appropriate research methods; 
· Maximising benefits from the research whilst also protecting and minimising risk or likelihood of harm for participants;
· Obtaining informed consent prior to the data gathering stage and ensuring the right to withdraw is explicit.

Participants views about science : via questionnaires
Researching the nature of learning in science classrooms, however, is challenging if the only research method applied involved questionnaires. Eliciting only the perspectives of the pupils limited the data collected. In this case, pupils were asked about their views of adaptation and evolution at the beginning and end of a particular lesson. Therefore, in the specific case elaborated upon here, a questionnaire was used as a pre and post-test, to measure the extent to which pupils had understood a scientific concept after engaging in a lesson designed to develop their understanding of Charles Darwin’s work on Evolution (see figure 2). 

Ethically the request to engage pupils in responding in written form to a series of six questions involved gaining approval for ‘a very brief questionnaire’ […] ‘to be completed once before the lesson and once after the lesson’.  This level of ethical approval was unproblematic and straight forward. It involved providing a copy of the questionnaire itself, the information sheet for parents and pupils and the consent form to be completed and returned prior to the lesson to be researched for the University Research Ethics Committee to review and approve.

Participants perspectives of learning : via group interview 
Investigating what the pupils thought about their learning experience can be sought through questionnaires, but verbal exchanges can render much richer information. 
Ethically the request to interview a small focus group of pupils required an information sheet explaining why discussion and their views after the lesson was being sought, the questioning schedule, and a consent form for parents and pupils to sign and agree that quotations could or could not be used in any publication (with or without identification of the source). Pupils views about their learning experiences were sought because interviews reportedly captured richer descriptive detail (Archer and DeWitt, 2017) than questionnaires. As researchers we wished to hear their ‘voice’ and know more about their view of learning about adaptation and evolution through drama pedagogies, rather than hear about it from just the teacher’s perspective. Studies have shown there is questionable correlation between the teachers’ espoused views of their practice and what was evidenced by a non-participant observer (Johnston 2007; Davies et al 2004). Contrasting and triangulating data collected from the learners’ perspectives (as transcribed quotations) was approved because it was argued it would provide clear evidence of learning, in this case a challenging science concept, evolution. 

Participants emergent actions : via digitally videoed lesson
Eliciting what kinds of activities were undertaken, by whom and how they were organised to extend social constructivist opportunities for learning, was not through only the questionnaires or interviews. Additionally, we also captured the whole lesson through videoing. This meant there was a clear chronological record of teacher and pupil actions and many interactions that provided a narrative contextualising the ongoing process of learning.  

The ethical approval application argued that videoing the lesson would digitally record verbal, non-verbal interactions of both the teacher and the pupils. Ultimately, it was also argued that because teachers could benefit from the outcomes of this research, but they are so busy they would not have time to read the publications associated with the research project. Thus, one of the dissemination activities was to provide annotated video clips for them to watch. Presenting the research in this way meant that researcher observations captured in the form of tally sheets, socio-grams or field notes would not facilitate rapid sharing to the teaching profession, nor would it provide clear demonstrations and examples of the multiple ways that mediation, collective discussion, collaboration and agency can affect pupils’ learning. Arguing that video clips uploaded to educational websites is not unprecedented (McGregor et al, 2013; Wilson and Mant, 2010) augmented the progress to positive approval. However, the information sheets, consent forms (agreeing or not to share quotations, visual images, etc with/without identification), privacy agreements, data storage and anonymity of participants meant the documentation had to be more comprehensive than the request for the use of questionnaires and interviews.   

Participants emergent threads of talk : via digital audio-recorders
Eliciting the nature of learning interactions and following threads of discussion was also possible through recording all verbal utterances of individuals throughout the lessons via lapel mounted audio-recorders carried in pupil’s pockets or small shoulder bag. Without the addition of the data collected through these individual microphones it would not have been possible to track the threads of different pupils’ conversations and realise how they talked to each other whilst on task during the lesson. 

Ethical approval was sought for audio-recordings through the same information sheets and consent forms to Heads, teachers, pupils and their parents as previously described, hence the comprehensive nature of the information found within the written text. However, to alleviate coercion, Head teachers were first approached, who in turn replied whether or not they agreed that school could be involved. Then the researchers could approach the teachers and subsequently the pupils and their parents. 

Participants emergent actions and talk : via merging digital video with individual audio recordings 
Eliciting what kinds of activities were undertaken, by whom and how they were organised to extend social constructivist opportunities for learning, was possible through videoing the whole class and having the discussions recorded clearly through lapel audio-recorders carried by the pupils. As Mannay (2016 p.28) suggests, this highlights how ‘familiar territory’, that is, in this case pupil talk and action in classrooms, are combined to look beyond what is oft reported to elicit unique viewpoints that include being able to juxtapose learners subjectivity about their learning with the ways they actually enact agency in participative processes in classrooms. As researchers looking emically, at the ways insiders, etically ‘act’ in learning offers significant ‘epistemic priviledge’ (ibid).  

Outcomes from the project seeking illustrations of learning in science classrooms
The class of eight and nine-year olds were given the questionnaire (see figure 2) at the beginning of the lesson, they received no feedback at all and were then invited to complete exactly the same assessment again at the end of the lesson. The results from this pre and post-assessment approach were an attempt to gauge the pupils’ development of their scientific understanding before and after being taught about Darwin’s work. 
Alongside assessing the extent of conceptual development, the particular interventional lesson (from a suite of schools researched across the country, is discussed here in this chapter) also sought to elicit how the creative pedagogy adopting the use of dramatic techniques promoted pupils’ learning and their understanding of scientific concepts as well as capturing ways that they were proactive in the whole process, conceptualised as a form of agency. In adopting social constructivism (as defined in figure 1) as a theorical framing, our definition of initiative, is akin to ‘agency’ that Bruner (1996, p. 93) describes as, ‘proactive, problem-oriented, attentionally focused, selective, constructional, directed to ends’ (p. 93). Our view of agentive behaviour informed what we were looking for as demonstrated naturalistically by the pupils from both the auditory and visual data collected. 

Pre and post data from the questionnaires about evolution
As explained above, the questionnaire as depicted in figure 1 was administered at the beginning and end of the lesson. 

INSERT HERE : FIGURE 1_Questionnaire_Moths

The findings from the pupils responses to the questionnaire provided the evidence that in general the pupils had improved their understanding of the evolutionary process (that animals couldn’t instantly change their appearance, that it took a long period of time, that the accessibility of food in the environment for an animal could change how it adapted to access it, and therefore their morphology changed over a long period of time. This data (see Table 4) suggests that pupils have better understood a scientific concept as a result of the participatory tasks and learning interactions that took place (between peers and the pupils and teacher. What is not clear is what it is that ‘caused’ that development in understanding. However, ethically, adopting a questionnaire, adhered to the five BERA (2018) principles.

· All pupils could participate because the mode of responding was quick and easy, selecting the appropriate face that represented their view of ‘yes’, ‘no’ or ‘don’t know’ (no-one was unable to complete the written assessment); 
· Pupils anonymity and confidentiality was retained through just comparing the ‘whole’ cohort responses pre and post-the lesson; 
· For ease and rapidity of formatively collecting a comprehensive overview of all the pupils understanding pre and post the learning activities the questionnaire design was most appropriate; 
· The teaching and learning benefits from this approach protected individual identity and risk or harm to participants was negligible;
· Written consent was obtained prior to the lesson, from both parents and pupils, and even before completing the questionnaire all participants were verbally reminded they could choose to withdraw whenever they felt uncomfortable. 

The five ethical principles (BERA 2018), were easy to fulfil and adhere to when administering a written questionnaire. As Cohen et al (2018) suggest, they are also cheap, reliable, valid and quick to complete (p. 471). The data elicited provided evidence of the class performance as a whole cohort, because ethical guidelines deemed collecting individuals’ names as unnecessary. Researchers, therefore, interpreting these kinds of findings from a whole group of questionnaires can only make assertions related to % shifts in responses to the questions in a general way (see table 3). Nevertheless, this data can respond to the following research question :

‘How many of the class improved their understanding of evolutionary principles?’ 

What it is impossible to assert from this data is anything about individual children’s development of understanding, their view of engaging with the tasks presented to them and what it was that was salient to them in the lesson such that it augmented their appreciation of the process of adaptation and Darwinian evolution. This common and readily accepted approach to attempting to elicit students’ (and teachers’) thoughts and ideas about teaching and learning (Luce and Hsi 2014) is highlighted by well cited reports that rely heavily on survey questionnaires, for example, the Wellcome Trust (Hamlyn et al, 2017; Leonardi et al, 2017). As anticipated, the results from these surveys lacked the detail required to capture the complexity of human behaviour and interactions, including the physical, social, and cultural influences on teachers’ and learners’ thinking and ideas related to the classroom environment (Kitwood,1977 cited in Cohen et al, 2011).

Argument for talking to children about their views
To elicit what was salient to the pupils in the classroom activities and aided their comprehension of evolution it was important to ask them questions about their learning experiences. This could have been carried out with all or several individuals, however, a focus group discussion was adopted. According to Cohen et al (2018; p.527) this is more cost-efficient, time-efficient and generates a wider range of responses. 
The focus group consisted of two boy and two girls. Their discussion with the researcher was audio recorded and transcribed for analysis. As Cohen et al (2018) discuss the pupils themselves are the best source of finding out what their world or situation is like as ‘seen from their eyes’ (Docherty and Sandelowski 1999 p. 177 cited in Cohen et al 2018, p. 529). That is, that the participants (the students) in learning perceive as salient in their classroom experience may be quite different to that which adults (the teacher) might consider important.

The group interview was carried out by adapting and applying ethical principles (BERA 2018) in the following way :
· The participants were characteristic of the class, in so far as different ability and genders were represented; 
· Participants’ views were elicited in a non-judgemental and non-evaluative way; 
· Participants’ views are only reported from those that gave full consent;  
· Participants were asked to volunteer to be involved in this activity, to maximise the likelihood they would ‘speak-up’ and feel comfortable with sharing their views verbally. In this way anxiety for participants was minimised;
· Participants who responded the most rapidly to the opportunity were involved, thus ensuring full consent.

To ensure, further, the pupils felt comfortable, the focus group discussion was carried out in the classroom where the lesson took place, thus guaranteeing full familiarity with the location (Cohen et al 2018, p. 528). The less intimating group interview (Cohen et al 2018, p. 529) also took place immediately after the class experience so that recollections were quickly and easily brought to mind. In asking pupils open questions, it was conveyed that they were not expected to respond with ‘correct’ or ‘expected’ answers (Cohen et al 2018, p.530) about their view of each of their experiences in the classroom. Interestingly, it became apparent that beyond the information gathered through the questionnaires that they recognised that there were several discreet activities within the lesson. In their recollections regarding each activity there were descriptions about what was salient to them in thinking about Darwin’s work and the processes of adaptation and evolution. For example, one pupil recognised the contextual nature of Darwin’s work, indicating how he thought that the historically appropriate objects the teacher had placed around the classroom illustrated ‘olden day stuff that Charles would have used on plants and stuff’ (P3). Another pupil recognised how they were enacting an aspect of the process of adaptation, ‘when we were holding the flowers [orchids] and we were being the moths trying to get nectar from inside the flowers’ (P2). Extending this she also indicated how, ‘…when you had this one flower and you didn’t know what it was ..[…] and which insect […] feeds from it’. This particular activity, being moths and orchids, is illustrated in figure 3, as a line drawing to ensure the pupils remain unidentifiable. A third pupil, reflected that there were opportunities to consider and explain what they were modelling with their bodies, in the classroom, because she said, ‘we were thinking of ideas of what might actually be happening around us’ (P1) (see figure 4). These pupils’ interview comments, from a social constructivist point of view (relating to , figure 1, appeared to suggest that the activities had extended the pupils agency (i.e. enable them to take action and make decisions, see table 3) and implies that during the lesson they had envisaged themselves as participating and contributing to the aforementioned activities.

Thus, the research question which becomes possible to respond to with additional etic insight is :

‘How do pupils’ perspectives of the learning process relate to, or help explain, the improved understanding of evolutionary principles?’ 

However, even from an inductive and deductive analysis of the transcript to try and elicit more about the nature of learning experienced by the pupils, that facilitated a significant improvement in their understanding of adaptation and evolution and the way that the process of making sense in a socially constructivist way (figure 1) is limited. The exact nature of learning interactions, what was said and done and by whom, is not possible to elicit without further observational data, ideally that which can be revisited more than once to triangulate the ways that pupils relate to, and interact with, the teacher and peers relate to, and interact with, one another. 

INSERT HERE TABLE 2_ A summary of the evidence sought to inform the nature of learning that arose during the lesson. 

Argument for videoing lesson episodes and audio-recording pupils’ discussion
Sangiorgio (2015) researching the collaborative generation of music amongst pupils, recognises the value of video to secure evidence of both verbal and non-verbal actions in interactions. She discusses how, without video recordings, it is not possible to capture the nature of pupil’s experience of making music (p. 259). Video recordings, she argues make it easier to acknowledge the contribution of individuals to a collaborative endeavour. 
Evidence supporting the ways that other studies had also needed to draw on video data to elicit the nature of learning is provided by Derry et al (2010) who argued that the 

‘…rapid and widespread availability of affordable, usable, high-quality video technology is transforming the practice of learning science research. Because new video technologies provide powerful ways of collecting, sharing, studying, presenting and archiving detailed cases of practice to support teaching, learning and intensive study of those practices, many learning science research projects now incorporate a substantial video component’. (Derry et al 2010, p. 4).

In the evidence that emerged from the research project reported on in this chapter, without video evidence the visual journey (Mannay 2016) of the pupils (and teacher) and various junctures of the lessons where processes of learning that are outlined in figure 1 would not have been possible. Both visual and auditory data was needed to elicit how pupils interacted and related to each other to mediate each others’ zpd and work collaboratively.

The ways that they were agentive too, that is how they persisted in activities, how initiative was demonstrated and/or suggestions influenced later joint activities was not possible to elicit via either the questionnaires or a group discussion. Moments where agency was demonstrated had to be evidenced through a method that could capture a record of events, happenings, actions and reactions as they unfolded within the context of the classroom. 

INSERT HERE TABLE 3_ Nature of data garnered from the pre and post-test. 

In contrast to the questionnaires and focus group methodologically the video data and analysis enabled us as researchers to explore ‘how the members of the group being studied understand things’ (Denscombe 1998 p.68) and also the ‘meanings they attach to happenings’ and ‘to grasp the native’s point of view….to realise his vision of his world’ (Malinowski 1922 p.25). As researchers our interest in how and why these pupils interacted the ways that they did, (as a result of teacher organisation or intervention) this 'ethogenic' (Cohen et al 2018 p.19) method assumes that in analysing the 'actors' participation in social episodes there is construction of understanding about what the pupils are doing in response to particular events or activities. We assumed that the pupils acted with intent (to engage with the tasks) and in so doing were making meanings in and through their activities (Blumer 1969).

As agentive actors in the classroom setting, analysis of the video data provided indications (as summarised in table 3 column 8 & 9) that the most prevalent types of pupil behaviour demonstrating initiative was that of ‘taking action’ and ‘decision making’. Whilst these displays of student agency were evidenced within the group interviews (table 3, column 3), the frequency of observable occurrences, within the classroom environment, increased substantially when analysing the video data.

Generating ideas, exploring ideas and recognising opportunities were also evidenced, but not to the same extent as ‘taking action’ or ‘decision making’. An example of an episode where several elements of social constructivism were clearly enacted was when some of the pupils were moving around the classroom, in-role as moths and orchids (see figure 3). During this activity some of the pupils were invited to try and model collecting nectar, as moths, using party blowers as their proboscises, to reach down into model orchids (made from upturned plastic bottles with a small amount of coloured liquid in the bottom). One pupil assumed, that as a moth she could ‘touch’ the model (bottle) orchid, on the outside, at the base to obtain the nectar. However, what became apparent when the teacher questioned her was that she had not appreciated that her model party-blower proboscis had to be inserted right down into the model orchid to reach the fluid representing nectar in the bottom of the tube. This exchange was captured on video (visually) but the precise verbal exchanges could only be heard through the lapel microphones (not the digital camera recording). From these two different data sources it was possible to witness a specific interaction demonstrating social constructivism (figure 1). That is, the teacher extended an opportunity to the pupil to decide how to re-orient her model proboscis to ensure she actually touched the liquid, inside the model orchid, representing the nectar. She enacted her adjusted understanding of the modelling process involving a moth’s proboscis extending further to reach nectar in longer orchid (model bottles). Without both video and audio data  the discussion, context and proactive re-orientation of the pupils’ actions would not have been illustrated. 

INSERT HERE FIGURE 3_ An outline of a pupil ‘being a moth [all students have different lengths of proboscis, represented by differing lengths of party blowers] and orchids [other pupils hold hand crafted flowers with varying lengths of nectary tubes]’.

INSERT HERE FIGURE 4_ A group of pupils modelling the different qualities and characteristics of Charles Darwin.

The data presented in table 3 illustrates how research tools, in the case, such as questionnaires and group interviews alone, could not elicit, capture and record the nature of the interaction and pupils’ resultant pro-activity or problem solving as outlined above. Detailed evidence about how social interaction is demonstrable would be wanting if only the first two methods of data collection listed in table 3 were applied.

Much more revelatory, beyond the need to argue to video pupils-in-action as social actors engaged in the process of learning, was combining the pupils’ individual audio recordings and matching up their actions, interactions with peers and their verbal utterances. Table 3 illustrates how even more illuminating is marrying up or combining data from two different sources that complement each other to better grasp naturalistic and realistic observations of participation and interaction in learning. 

Table 4 clearly evidences the four pupils who whose verbal utterances were audio-recorded for the whole lesson discussed in this chapter. The fine-grained multi-modal details including facial expressions, gestures, body posture and inter-actions explicitly recorded on video were complemented by the clarity of verbal exchanges and collaborative discussions between peers. What is not possible to elicit from visual evidence alone is the extent to which the pupils generated fresh and original ideas, explored each-others’ notions, recognised opportunity and also applied understanding developed during the lesson to a new context (as deductively recorded in table 4).  

INSERT HERE TABLE 4_A frequency table illustrating the extent to which it was possible to analyse different forms of data collected from questionnaires, group interviews, transcripts of audio recordings and a whole class video for evidence of aspects of a social constructivist view of learning. 

As Cohen et al (2018) suggest, a mixed methods approach, that resonates with the approach described in this chapter, enables a more comprehensive understanding of a complex phenomena (that is, in this case, young pupils coming to understand a complex scientific concept). McGregor, Frodsham and Wilson (2020) demonstrate how collecting a range of different forms of data are essential to understanding the complexities of learning processes from both the teacher and pupil participants, as well as, observers in classrooms. Beyond just applying a single research method, the mixed methods approach enabled us, as researchers, to explore both the insider and outsider (or emic and etic) perspective,  of learning by focusing on the whole and its constituent parts and causes and effects (Cohen et al 2018 p. 33). 

Thus, the more complex research question/s it then become possible to respond to were :

‘i. What does successful learning look like from an emic perspective? 
ii. How far do pupils’ etic perspectives of their lived experience of the learning process help explain, why they improved their understanding of evolutionary principles?’ 
iii. ‘What does agency look like in science lessons?’ 
iv. ‘How far does the teacher’s pedagogy extend opportunities for pupils to be agentive?’.

Conclusion 
There is a clear need to protect young people who are generally perceived as a ‘vulnerable’ group in schools-based research (Farrimond 2017, p. 73). It is also most appropriate that detailed University Research Ethics Committee (UREC) applications are clearly justified if researchers have designed an ethogenic approach and are focused on eliciting etic or emic perspectives. Without the more sophisticated research approach adopting mixed methods, it is not possible to seeking out i. how teachers support learning processes in science lessons; ii. what pupils do in response to the tasks they were invited to engage in, iii. how learning arises and iv. who is involved, in what ways, in learning processes. Persistence and perseverance are therefore needed to pursue justifying to the Ethics Committee that employing more than one data collection tool and adopting one that captures digital evidence of action and talk is crucial to research particular areas of education. 

However, without the framing of the process seeking UREC permission to gather evidence of the nature of creativity from the perspective of the young people the capturing of evidence through the use of (visual and auditory) digital technologies of such an elusive process as learning would not have come about. 

In grappling with (and persisting and persevering with) the ethical processes researchers are engaged (hermeneutically) with honing and focussing their efforts to accurately (and empirically) gather data that responds to the issues being researched. 

From an ethical perspective asking pupils about their views of something related to their lessons is generally not thought or assumed to be threatening. However, what should be borne in mind is that more straight-forward research methods are limited in the nature of data that they elicit, especially if researchers are more concerned with investigating how young pupils as active social agents, act within their cultural settings (Dockett et al, 2009).  Researchers endeavouring to elicit young people’s voices to better understand the insider [the pupils] and the outsider’s view [the teacher] in classrooms need to employ a range of mixed methods probing alternate ways of examining learning processes.  

However, as researchers of children, within these settings, we must remain vigilant of the ethical dilemmas and tensions that can implicate us, and our actions (Graham and Fitzgerald, 2011) if we cause uncomfortableness in learning situations. In viewing children not as passive participants, but as social actors who can play an active part not only in decisions to participate in research (Powell and Smith, 2009) but also to have their own voices heard informs to whom, and how, researchers should pay attention to research designs and ethical approval applications. Of paramount importance, though, is to equitably collate learners’ voices, present their perspectives in a balanced and unbiased way whilst sensitively ensuring no-one is exposed or identifiable. 

The ethical dilemmas and research approaches discussed in this chapter outline how data was elicited to explore and capture evidence of participants’ learning. The range of evidence collected illustrated how ethical considerations were complex. However, the careful preparatory work devising the questionnaires, interview questions, ensuring high quality video footage of the teacher, her voice and clear audio recordings that captured the spontaneity of the pupils’ voices throughout participation in the lessons was essential. Development and application of the various analytical tools also demonstrated how researchers need to take account of multiple perspectives in classrooms to inform teachers about events and happenings they may not notice, be unaware of or do not have time to contemplate, so that they can appreciate both the etic and emic perspectives on learning, and in turn, empower pupils to engage actively and agentively in classroom learning. 
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	Research Method
	Eliciting evidence of learning processes
	Eliciting evidence of learning outcomes

	Questionnaires
	Personal perspectives of experience in lesson.
	Objective academic questions testing for concepts recalled accurately.

	Group Interviews
	Discussion of range of reflections on personal experiences.
	Range of personal descriptions. 

	Audio recording of pupil talk
	Digital archive of utterances as they arose.
	Inference from utterances about outcomes.

	Video recording of classroom episodes
	Digital archive of actions, interactions and utterances as they arose.
	Photographic and audio evidence of outcomes.



Table 1 : Extent of researching learning through different kinds of research methods.



















Social Constructivist teacher 

Expects learners to mediate each others’ zpd
Presents tasks that require active participation and contributions from all in the group to result in joint problem-solving.
Generate open expectations to elicit pupils’ perspectives regarding what they think and why
Encourages learners to discuss ideas and share understandings with a view to collectively recognising reasoned alternate perspectives are plausible.
Encourage learners to seek elaborations and justifications from each other to develop shared frames of reference
Mediates to support interactional, contributions from all 
Encourages a mutually supportive learning environment
Expects learners to reason, make sense of things through discussion with others.
Extends opportunities (or affordances) for the development of agency, that is, both cognitive and affective initiatives

	












	
















Figure 1: Prominent learning processes teacher behaviours and expectations implied by the social constructivist view of learning (adapted from McGregor et al 2020). 





	Learning evidence sought
	Nature of data required 

	Learners have understood scientific concepts they previously did not.
	Improved understanding of scientific concepts as measured in performance in assessment tests. 

	Learners are able to recount what is salient to them in their process of learning. 
	Reflective dialogue that provides insight into individuals’ perspectives of learning.

	Learners generate original idea, thinking, interpretation of understanding.
	[Transcribed] dialogue that reifies individuals’ thinking.

	Interactions between peers (and the teacher) illustrate the intersubjective development of understanding.
	[Transcribed] dialogue that reifies interactional exchanges.

	Learners collaborating (in an inter-active way) to  generate ideas, focus actions, make sense through participation in activities. 
	[Transcribed and photographed] dialectical exchanges (involving dialogue and action) that brings entities, objects and learning into being.




Table 2 : A summary of the evidence sought to inform the nature of learning that arose during the lesson (from Bruner 1996 p.93; 2006 p. 167 and McGregor et al 2020 p.7).   




[bookmark: _MON_1658573257]
Figure 2 : Example of a questionnaire given to pupils (n = 31) at the beginning and end of a lesson to assess how their understanding of scientific concepts have developed over the duration of a lesson. 








	
	Prior to lesson (% correct answers)
	Post lesson (% correct answers)

	Q1
	40
	96

	Q2
	47
	86

	Q3
	30
	100

	Q4
	7
	86

	Q5
	28
	100

	Q6
	38
	93


Table 3 : Nature of data garnered from the pre and post-test. 
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Figure 3 : An outline of a pupil ‘being a moth [all students have different lengths of proboscis, represented by differing lengths of party blowers] and orchids [other pupils hold hand crafted flowers with varying lengths of nectary tubes]’.
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Figure 4 : A group of pupils modelling the different qualities and characteristics of Charles Darwin.










	Deductive coding
	Questionnaire
	Group Interviews
	Transcripts 
(4 children)
	Video

	
	Freq.
	%
	Freq.
	%
	Freq.
	%
	Freq.
	%

	Generating ideas
	0
	0
	10
	9.8
	6
	12.8
	19
	15.7

	Exploring ideas
	0
	0
	25
	24.5
	14
	29.8
	18
	14.9

	Recognising opportunity
	0
	0
	28
	27.5
	5
	10.6
	19
	15.7

	Agency – decision making
	0
	0
	7
	6.9
	1
	2.1
	26
	21.5

	Agency – applying understanding in new context
	0
	0
	0
	0
	11
	23.4
	6
	5.0

	Agency – taking action
	0
	0
	23
	22.5
	2
	4.3
	27
	22.3

	Problem solving
	0
	0
	2
	2.0
	7
	14.9
	5
	4.1

	Collaboration
	0
	0
	1
	10.9
	1
	2.1
	1
	0.8

	Total frequency
	0
	0
	102
	100
	47
	100
	121
	100



Table 4 : A frequency table illustrating the extent to which it was possible to analyse different forms of data collected from questionnaires, group interviews, transcripts of audio recordings and a whole class video for evidence of aspects of a social constructivist view of learning. 
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Thinking about moths



Name :



How and why do animals (like moths) change what they look like over a long time?



		

		Yes

		Don’t know

		No



		1. Animals (like moths) can change what they look like whenever they want to

		

		



		





		2. Living things (like moths) change what they look like over a long period of time

		

		



		





		

3. Orchids (tropical plants) make nectar that is food for moths

		

		



		





		

4. All moths have a long proboscis for feeding from orchids (tropical plants)

		

		



		







		5. A

change in orchid nectar tube lengths could affect whether moths live or die 

		

		



		







		

6. A change in orchids (that moths feed on) can change how many moths will live
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