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Cognition and Routine Dynamics

Cognition is critical for finding different solutions to problems and providing new, robust patterns of action for the performance of routines. Routine Dynamics research provides significant empirical evidence about patterns and performance, and reveals how practices are permanently co-shaped using the notions of artefacts, reflection, replication of knowledge and intentionality. The notions of reflective action and reflective thinking have been identified as critical for current patterns of interdependent actions, thus offering an opportunity to reshape both cognition and the representation of routines that is far from the original conception of the Carnegie School.

Introduction

The debate about cognition started with the Carnegie School which put this notion at the center of the routines' discussion [START_REF] Cohen | Individual learning and organizational routine: emerging connections[END_REF]Cyert and March, 1963;[START_REF] Nelson | An Evolutionary Theory of Economic Change[END_REF][START_REF] Simon | Theories of Bounded Rationality[END_REF][START_REF] Winter | Replication as strategy[END_REF]Rerup and Spencer, this handbook). More recently, the role of cognition in routines has been observed and researchers start to scrutinize elements and parts of routines instead of regarding them as 'entities' (Howard-Grenville and [START_REF] Howard-Grenville | A process perspective on organizational routines[END_REF]. Within the context of Routine Dynamics, the original focus on cognition has moved to the background, but has not been ignored completely [START_REF] Lazaric | Routinization and memorization of tasks in a workshop: The case of the introduction of ISO norms[END_REF][START_REF] Rerup | Routines as a source of change in organizational schema: The role of trial-and-error learning[END_REF]. Within the Routine Dynamics perspective, the notion of reflective action, thinking and debriefing about the content of the performance have been identified as critical for envisaging new and reconsidering current patterns of interdependent actions [START_REF] Bucher | The interplay of reflective and experimental spaces in interrupting and reorienting routine dynamics[END_REF][START_REF] Dittrich | Talking about routines: The role of reflective talk in routine change[END_REF][START_REF] Kiwan | Learning a new ecology of space and looking for new routines: Experimenting robotics in a surgical team[END_REF]. With a distinct but complementary frame, [START_REF] Archer | Realist Social Theory: The Morphogenetic Approach[END_REF] defines the notion of self-talk as diverse 'modes of internal conversation' which can be helpful for understanding how the voice within routines might potentially (or might not) reframe existing patterns of routines and introduce new actions. Indeed, reflexivity and mindfulness, as has been demonstrated in prior works [START_REF] Levinthal | Crossing an apparent chasm: Bridging mindful and less mindful perspectives on organizational learning[END_REF][START_REF] Salvato | Capabilities unveiled: The role of ordinary activities in the evolution of product development processes[END_REF][START_REF] Turner | A balancing act: How organizations pursue consistency in routine functioning in the face of ongoing change[END_REF], have the potential to shape both cognition and the representation of routines and provide different insights for reshaping cognition in RD.

The aim of this chapter is to provide an overview of the role of cognition and to suggest an agenda for research into the role for cognition within the Routine Dynamics perspective. To this end, I will start with the treatment of cognition in classical studies on routines from the Carnegie School, which puts cognition at the center. I will show how and where cognition has been addressed in Routine Dynamics studies and I will propose and develop the notion of reflection as a way of returning cognition to the forefront of Routine Dynamics studies in a way that is compatible with the basic assumptions of the Routine Dynamics approach. The outline of this chapter is as follows.

In section 2, I present the point of departure for the cognition in classical routines studies. In section 3, I review the evidence and reveal what we know about cognition in Routine Dynamics and what remains to be investigated. In the following section, I argue that Archer's work should be reconsidered to understand how reflexivity and cognition are built through new patterns of actions. I show that Archer might be the starting point for a reinvestigation of the link between agency and structures, and that cognition should be reconsidered in the context of the enactment of actions and the different solutions to concrete and situated problems. [START_REF] Simon | A Behavioral Model of Rational Choice[END_REF] vision of cognition is the classic frame for understanding the underlying assumptions related to cognition and problem solving. The notion of organizational docility is one of the main assumptions related to understanding this vision of routines and their foundation. Initially, the study of cognition was limited to the Carnegie School and [START_REF] Nelson | An Evolutionary Theory of Economic Change[END_REF] organizational knowledge, knowledge articulation and knowledge replication framework for building and diffusing routines (Becker et al., 2005;Winter andSzulanski, 2001, Gupta et al., 2015;Winter, 2003). More recently this debate has been reexplored by the Routine Dynamics community.

The role of cognition in classical routine studies

Cognition, problem-solving and routines

Simon's frame is focused on the process of decision-making and how people make decisions under conditions of limited computational and informational resources [START_REF] Simon | A Behavioral Model of Rational Choice[END_REF][START_REF] Simon | Theories of Decision-making in Economics and Behavioral Science[END_REF][START_REF] Brette | Habit, Decision Making and Rationality: Comparing Thorstein Veblen and Early Herbert Simon[END_REF]. In an attempt to get a better understanding of the human mind, Simon collaborated with Allen Newell and produced some decisive and pioneering work in cognitive psychology and artificial intelligence. The use of simulation tools produced some interesting results which can be considered a turning point in Simon's career and a departure from his early research [START_REF] Brette | Habit, Decision Making and Rationality: Comparing Thorstein Veblen and Early Herbert Simon[END_REF]. In 1958, Simon and James G. March published their famous book entitled Organizations and held the first RAND summer seminar on simulation techniques. These developments in the behavioural foundations of organizations and the exploration of the human mind resulted in important work on bounded rationality and a specific vision of problem solving.

In his view of the decision-making process Simon underlines the implementation of cognitive mechanisms which to some extent are activated automatically. Simon further developed an opposition between habit and decision, and coined the terms 'routinized responses' versus 'problem-solving responses' [START_REF] March | Organizations[END_REF]. He argued that 'habit permits the conservation of mental effort by withdrawing from the area of conscious thought those aspects of the situation that are repetitive [….] and permits attention to be devoted to the novel aspects of a situation requiring decision' (Simon, 1947[START_REF] Simon | Administrative Behavior[END_REF]: 88). In this classical frame, rationality required a conscious choice between diverse options, and a choice process in which habits support rationality in the sense that they enable cognitive resources to be devoted to novel and complex situations. However, habits are ambiguous in that they both support rationality and are an obstacle to its development. For Simon: 'In most cases, there seems to be a close relation … between the spheres of attention and of rationality. That is, docility is largely limited by (1) the span of attention, and (2) the area within which skills and other appropriate behaviors have become habitual. Hence to a considerable extent, the limits upon rationality … are resultants of the limits of the area of attention' (Simon (1947[START_REF] Simon | Administrative Behavior[END_REF]: 90).

Docility -an important prerequisite for problem-solving and organizational memory

The notion of docility was important for Simon in this process and refers to a situation in which 'the individual  observes the consequences of his movements and adjusts them to achieve the desired purpose.' Docility, then, is characterized by a stage of exploration and inquiry, followed by a stage of adaptation (Simon, 1947[START_REF] Simon | Administrative Behavior[END_REF]: 85). In addition, Simon underlined the social nature of man: human beings are members of social groups whether organizations or society, and this belongingness to a social order is not neutral for individuals (Simon, 1947[START_REF] Simon | Administrative Behavior[END_REF]: 102). This vision of 'framed' social interactions and docility towards organizational goals, appears to be the solution to the limited cognitive resources of human beings. This epistemological foundation allowed Simon to focus on the decision-making process, and more specifically on the issue of problem solving [START_REF] Newell | Human Problem Solving[END_REF][START_REF] Sent | Herbert A. Simon as a Cyborg Scientist[END_REF]. In this context: Habits and routines may not only serve their purposes effectively, but also conserve scarce and costly decision-making time and attention. For that reason, a very large part of an organization's activities (or a person's) is likely to proceed according to established rules and routines, which may be reviewed at shorter or longer intervals for possible revision. (Simon, 1947[START_REF] Simon | Administrative Behavior[END_REF]: 89). Some dimensions of Simon's legacy related to organizational and administrative processes are reflected in [START_REF] Nelson | An Evolutionary Theory of Economic Change[END_REF] work where routines are the organizational memory allowing firms to accumulate knowledge and knowhow to achieve coordination and cognitive efficiency. This legacy was revived by the introduction of the Schumpeterian vision of innovation and entrepreneurship, and an evolutionary perspective on the original Carnegie School framing. The notion of routines was closely linked to the expansion and replication of knowledge from an entrepreneurial perspective. Cognition was both a survival mechanism and a behavioural regularity in a competitive environment but not really a process of knowledge creation by individuals [START_REF] Winter | Economic "natural selection" and the theory of the firm[END_REF]. The point of departure was important but not sufficient for explaining how individuals are acting to renew and to reconsider knowledge in their daily actions. According to this approach, notions of reflection and mindfulness were critical to reconsidering knowledge and cognition as something which is not inert but enacted and performed by actors (Lazaric andDenis, 2001, 2005;[START_REF] Levinthal | Crossing an apparent chasm: Bridging mindful and less mindful perspectives on organizational learning[END_REF], and to go beyond the classic vision of routines as procedures that memorize knowledge and give some behavioural efficiency [START_REF] Cohen | Individual learning and organizational routine: emerging connections[END_REF]Cyert and March, 1963). In this classical vision of the firm, routines and cognition were designed as a fixed point that requires little change to gain cognitive efficiency. This vision has been reconsidered to some extent by [START_REF] Nelson | An Evolutionary Theory of Economic Change[END_REF] but the main assumption remains that cognitive efficiency is essential for organizations to work smoothly. New empirical evidence has shown that a new frame for opening the black box of cognition should be built and this reconsideration of routines starts with mindfulness, individuals' voice and endogenous change (Pentland and Rueter, 1994;[START_REF] Feldman | Organizational routines as a source of continuous change[END_REF]). Feldman and Pentland (2003: 96) define routines as 'recognizable patterns of interdependent actions carried out by multiple actors' and highlight that the main outcome of this is a 'new understanding' about the relation between action and patterns as constituted by and through actions. For many years, the Routine Dynamics community gave cognition little attention, focusing rather on understanding the concept of routines and the potential for individual agency [START_REF] Feldman | Organizational routines as a source of continuous change[END_REF][START_REF] Feldman | Reconceptualizing organizational routines as a source of flexibility and change[END_REF]Pentland and Rueter, 1994;[START_REF] Feldman | Routines as process: Past, present, and future[END_REF].

What we know about cognition in RD

Making 'action' the essential building block of the micro-level dimension of routines allows us to study the creation of new routines from an agency perspective, as emerging from the 'relationship between specific actions and patterns of action' (Pentland et al., 2012(Pentland et al., : 1485)), and opens a window to reconsider patterns of action and their cognitive roots. Along these lines, the following section reveals that the Routine Dynamics community has provided robust and significant empirical evidence on the role of artefacts notably for guiding actions and patterns of actions, intentionality and reflection and has provided new empirical evidence on cognition.

The role of artefacts in cognition

Artefacts should not be ignored since they articulate knowledge and transform potential skills into future capabilities [START_REF] Lazaric | Articulation and codification of collective know-how in the steel industry: Evidence from blast furnace control in France[END_REF][START_REF] D'adderio | The performativity of routines: Theorising the influence of artefacts and distributed agencies on routines dynamics[END_REF][START_REF] Cacciatori | Resolving conflict in problem-solving: Systems of artefacts in the development of new routines[END_REF]. It has been shown that artefacts are a source of memorization at the interface between the performative and ostensive aspects of routines (Cacciatori 2008[START_REF] Cacciatori | Resolving conflict in problem-solving: Systems of artefacts in the development of new routines[END_REF][START_REF] D'adderio | The performativity of routines: Theorising the influence of artefacts and distributed agencies on routines dynamics[END_REF][START_REF] D'adderio | Artifacts at the centre of routines: Performing the material turn in routines theory[END_REF]. Much empirical evidence has accumulated about the critical role of artefacts as mediators and manifestations of cognition (see chapters by D'Adderio, Sele and Glaser in this handbook).

For instance, [START_REF] Orlikowski | The duality of technology: Rethinking the concept of technology in organizations[END_REF] explains how human agency is mediated by manmade objects, while D'Adderio (2008) and [START_REF] Salvato | Capabilities unveiled: The role of ordinary activities in the evolution of product development processes[END_REF] discuss the criticality of how agents create and make use of artefacts in their practice to maintain or change routines and how artefacts serve to create external memories which are distributed among the actors. D'Adderio (2011: 197) highlights artefacts and acknowledges their importance as providers of '…the glue that can hold action patterns together'. [START_REF] Cacciatori | Resolving conflict in problem-solving: Systems of artefacts in the development of new routines[END_REF] suggests that rather than being considered individually, artefacts should be seen as systems of artefacts involved in the creation of routines. She demonstrates that the emergence of new routines is mediated by the development of systems of artefacts able to reproduce problem solving structures at the heart of the routinization process. Furthermore, artefacts play a critical role in the building of 'standard operating procedures' [START_REF] Lazaric | Routinization and memorization of tasks in a workshop: The case of the introduction of ISO norms[END_REF][START_REF] D'adderio | The performativity of routines: Theorising the influence of artefacts and distributed agencies on routines dynamics[END_REF]. They mediate routines and skills and transform experience into potential new patterns [START_REF] Cacciatori | Resolving conflict in problem-solving: Systems of artefacts in the development of new routines[END_REF], paying attention to the micro-processes 'through which patterns of actions are created and recreated from within' (Dionysios and Tsoukas, 2013: 184).

The role of actors in designing artefacts and routines by inscribing their vision of ways of doing things is also an important factor [START_REF] Glaser | Design performances: How organizations inscribe artifacts to change routines[END_REF]. Artefacts encode knowledge and act as mediators between skills and routines [START_REF] Cacciatori | Resolving conflict in problem-solving: Systems of artefacts in the development of new routines[END_REF]. They are rarely used in isolation; rather, they are used in systems which are important for stabilizing the firm structure. For instance, [START_REF] Lazaric | Routinization and memorization of tasks in a workshop: The case of the introduction of ISO norms[END_REF] show that handbooks describe ways of doing things, relying on sub groups of artefacts or subtasks such as the writing of procedures which convey and articulate knowledge at each step in the process. In short, systems of artefacts are arranged and are mutually reinforcing to stabilize existing performance and identify patterns that co-shape routines [START_REF] Cacciatori | Resolving conflict in problem-solving: Systems of artefacts in the development of new routines[END_REF]. Some artefacts 'contain a visual representation of knowledge. They include procedure, manual, reports, technical drawings and virtual prototypes' [START_REF] Cacciatori | Resolving conflict in problem-solving: Systems of artefacts in the development of new routines[END_REF](Cacciatori, : 1362) ) and include the product and also the process representation, that is, the way things are done and how and why things are done in a certain way, and why they make sense to the actors. These cognitive tools are entangled at the heart of the performative and ostensive dimension of routines [START_REF] D'adderio | Artifacts at the centre of routines: Performing the material turn in routines theory[END_REF]. Relatedly, [START_REF] Parmentier | The effortful process of routines emergence: The interplay of entrepreneurial actions and artefacts[END_REF] show for the biocontrol case (pesticides without chemical inputs) that the process of permanent adaptation is critical for artefacts involved in stabilizing the process.

Further, the use of artefact-as-coordination tool enables progress towards an ideal future situation (developing a new activity in line with the firm's needs) and borrows from past situations (existing norms from the regulatory domain). Depending on the situation, the artefacts are viewed either as goals (ends-in-view) or as means (a spreadsheet, a database),

showing that means and ends-in-view are not fixed but are rather 'fluid and flexible' [START_REF] Dittrich | Emerging Intentionality in Routine Dynamics: A Pragmatist View[END_REF]) because these elements are in the process of becoming [START_REF] Tolman | On organizational becoming: Rethinking organizational change[END_REF].

Replication and emergence of new routines

When organizations are faced with ill-structured problems and unstructured decision processes, building new routines may be more complicated (Obstfeld, 2012). In this case, the issue is not replicating the initial knowledge or resources but finding new patterns.

Replication is complex and implies some degree of novelty for redesigning and adapting to the new context since knowledge cannot be replicated but must be discovered during this process [START_REF] Becker | Schumpeter, Winter, and the sources of novelty[END_REF]; see chapter by Blanche and Cohendet in this handbook).

Knowledge replication and codification are built through a process of knowledge transfer and transformation which generates negotiation of its core and adaptation of its scope [START_REF] Lazaric | Articulation and codification of collective know-how in the steel industry: Evidence from blast furnace control in France[END_REF][START_REF] D'adderio | The replication dilemma unravelled: How organizations enact multiple goals in routine transfer[END_REF]. D'Adderio (2014) shows precisely why agency is critical and that goals may differ in the process leading to potential transformation of the template and a process of adjustment during knowledge replication.

Creating new routines is an effortful task since it involves the co-shaping of the ostensive and performative aspects of the routine. This duality represents a critical period of learning where the routines to be performed require the strong involvement of the actants through trial and error learning, experimentation, and improvisation to reduce uncertainty while articulating and trying to codify some of the knowledge. More precisely, [START_REF] Rerup | Routines as a source of change in organizational schema: The role of trial-and-error learning[END_REF] highlight the combination of cognition and action for the emergence of new routines and the process of permanent adjustment that actors implement as they engage in trial and error learning. In short "[e]ach trial either replaced a specific performance in the (recruitment) routines with another specific performance or added a new performance to the existing set of performances" (Rerup and Feldman, 2011: 603), showing it is not a fixed but rather a heterogeneous process which leaves space for creativity when complex problems arise. These empirical findings show that in the context of difficult problems "people are more like firefighters than they are like strategic decision makers" (Rerup and Feldman, 2011: 604).

Intentionality of actors in the building of new patterns

Intentionality is important for solving problems and for cognition, but the vision of the intentionality is far from neutral. In that context, [START_REF] Dittrich | Emerging Intentionality in Routine Dynamics: A Pragmatist View[END_REF], drawing on Dewey (1957), suggest that intentionality is not the product of the mind but is dynamically enacted in the performance of routines with ends in view. Ends in view are constitutive of action and help actors to experiment and to adjust their ends to the existing means. Thus 'ends-in-view' and means are mutually constitutive and 'this view allows us to appreciate intentionality not as something "of the mind"' (Chia and Holt, 2006: 648) but as something that is dynamically enacted in routine performances. Consequently, routine participants "can develop a sense of purpose from action without consciously reflecting on action" (Dittrich and Seidl, 2018: 115).

Thus, the construction of new patterns of actions is rooted in the practice itself rather than being the result of a pure process of reflection. This creates a sense of purpose from action without deliberating over the action. This new vision has some resonance with [START_REF] Cohen | Reading Dewey: Reflections on the study of routine[END_REF] vision of the interdependence between ends and means and the mutually constitutive vision of agency and structure [START_REF] Emirbayer | What is agency?[END_REF].

Along similar lines, [START_REF] Turner | A balancing act: How organizations pursue consistency in routine functioning in the face of ongoing change[END_REF] show the need to maintain dual ostensive patterns to target diverse goals (targeted consistency or flexibility) which facilitate flexible and mindful responses within task coordination. They show a subtle combination of mindless and mindful behaviours according to goals and means during the performance of routines [START_REF] Turner | A balancing act: How organizations pursue consistency in routine functioning in the face of ongoing change[END_REF]. Here, cognition is linked directly to coordination, and modulated according to ends and means-in-view to provide flexible ostensive patterns which allow actors to handle task (in)consistency and challenges. This work echoes the vision of a continuum between mindful and less mindful behaviours rather than the separation between these two categories [START_REF] Levinthal | Crossing an apparent chasm: Bridging mindful and less mindful perspectives on organizational learning[END_REF].

Reflection as a critical step for cognition

Talking about routines is a way of "reflecting on what they are doing, and doing different things (or doing the same things differently) as a result of the reflection" (Feldman, 2000: 625). Feldman (2016: 14) shows there is no one single intentionality in routine creation but that actors perform and solve problems in relation to what others do. This relational view explains the interdependence between actors experimenting with actions. To resolve organizational problems, actors use 'collective discussions' to negotiate the content of the knowledge and their role in the implementation of new quality systems [START_REF] Lazaric | Routinization and memorization of tasks in a workshop: The case of the introduction of ISO norms[END_REF]. [START_REF] Dittrich | Talking about routines: The role of reflective talk in routine change[END_REF], in the case of a pharmaceutical start-up, highlight the role of 'reflective talk' in routine change and show how talking reveals diverse opportunities for routine changes. [START_REF] Bucher | The interplay of reflective and experimental spaces in interrupting and reorienting routine dynamics[END_REF] discuss "the role of collective reflection in routine change", where spaces and "bounded social settings" influence the ostensive and performative aspects of routines (Bucher and Langley, 2016: 597). They consider two types of spaces in which actors "engage in deliberate efforts to alter both performances and abstract aspects" (Bucher and Langley, 2016: 594). Experimental spaces enable the integration of new actions into a new routine formation while reflective spaces aim to conceptualize the routine. While reflective spaces can involve a set of distant actors involved in the original routine, experimental spaces are "nested within the surrounding structure […] cover subroutines, including actors who perform these subroutines but not others" (Bucher and Langley, 2016: 600). Experimental spaces involve testing concepts and challenging the coordinating mechanisms already in place. During experimentation by a surgical team using a robot, [START_REF] Kiwan | Learning a new ecology of space and looking for new routines: Experimenting robotics in a surgical team[END_REF] show that actors try to build new ostensive and performative aspects of the surgical routine and talk about each of the sub-elements to find new ways of doings things. The experimental space helps the actors to solve the problem step by step while having the opportunity to stop the robotic surgery if the process becomes dangerous and discuss a safer option.

A roadmap for the coming years

The notion of agency, which contrasts starkly with Carnegie School thinking, enables a new way of defining and naming routines with actors who are knowledgeable and often reflexive [START_REF] Feldman | Beyond routines as things: Introduction of the special issue on routine dynamics[END_REF]. This provides a new vision of cognition for understanding the process and conditions allowing such reflexivity [START_REF] Dittrich | Talking about routines: The role of reflective talk in routine change[END_REF][START_REF] Feldman | Routines as process: Past, present, and future[END_REF]. In order to take the study of the role of cognition a step further, we might draw on the work of [START_REF] Archer | Structure, Agency and the Internal Conversation[END_REF], who highlights diverse sources of human mental operation in a realist framework combining the notion of internal conversation with the concept of action. As such, she offers a nice entry to understanding the human mind in action and the limits to individual decision making, allowing a potential renewed source of inspiration for Routine Dynamics. [START_REF] Archer | Structure, Agency and the Internal Conversation[END_REF] illustrates how personal projects are formed and how they mediate the exercise of systemic constrains and enablements. Inspired by Roy Bhaskar's critical realism, she develops a theory of the emergence, reproduction and transformation of cultural systems and social structures and analyses how human beings develop their personal and social identities as they pursue their ultimate concerns in more or less coherent way. By developing this argument she enters into the cognitive black box to understand human cognition and personal decision. She advances an alternative theory to give life to agency and structures that are interlinked and vibrant entities which can be observed when individuals struggle and face a problem. These diverse 'selftalk' and tensions during problem solving show the difficulty of building patterns. Indeed "patterns are constituted in and through action and emphasizing the constitutive nature of action in the process of patterning draws our attention to the work of recognizing and articulating or narrating these patterns" (Feldman, 2016: 40).

Reflection without neglecting the role of structures in Routine Dynamics

It has been argued that "practice-based studies of routines have tended to give primacy to agency and have provided a less developed account of the role of structure in the dynamics of routines-partly as a reaction to a view of routines as rigid and automatic. " (Turner and Cacciatori, 2016:89). This opens the door to understand the place of structures when routines are observed as a process of performing and patterning and to scrutinize tensions within and through actions. There are many types of structures, of course, from institutions, to social norms, to technological paradigms (see chapter by Howard-Grenville and Lodge in this handbook). According to [START_REF] Dosi | Sources, Procedures, and Microeconomic Effects of Innovation[END_REF], structures and scientific institutions contextually define the needs that are meant to be fulfilled, and the scientific principles and technology to be used in a given industry. [START_REF] Dosi | Sources, Procedures, and Microeconomic Effects of Innovation[END_REF]Dosi ( :1127) ) defines a technological paradigm 'as an exemplaran artifact that is to be developed and improved …and a set of heuristics'. Heuristics support problem solving and create shortcuts which allow individuals and organizations to operate in situations of uncertainty (Kahneman et al., 1982). [START_REF] Parmentier | The effortful process of routines emergence: The interplay of entrepreneurial actions and artefacts[END_REF], researching a startup in the biocontrol industry, show how much effort was involved in creating new routines, as the company had to translate all the biological practices in reference to the old paradigm (based on chemical principles) and negotiate their validity and existence. I argue here that we need to investigate this evolutionary process in more depth, including the creation of new path-dependent patterns of actions to understand how new ostensive patterns are accepted, validated, built and re-built in a dynamic process. In this direction, [START_REF] Pentland | Evolutionary and Revolutionary Change in Path-Dependent Patterns of Action, in Organizational routines: how they are created, maintained, and changed[END_REF] provide significant insights which need to be consolidated to get a better understanding of the weight of new heuristics in patterning and of the current heuristics performed by actors. [START_REF] Archer | Structure, Agency and the Internal Conversation[END_REF] acknowledges diverse forms of 'self-talk' and provides a summary of diverse modes of mental operation across individual personality types. First, 'communicative reflexive' individuals distrust their own internal dialogues. Their decisions and cognition are co-shaped by 'similars and familiars' who maintain a 'micro-world' around them preventing them from exploiting opportunities, and thus maintaining some degree of social immobility (Archer, 2003: 166-167). Second, individuals may be 'autonomous reflexives' and show decisiveness in their actions. These groups of individuals weigh up the opportunities and constraints in the objective situations they face. They have past experience of contextual discontinuity in action and rely on their own judgement (Archer, 2003: 212). Third, 'meta reflexives', like autonomous reflexives, also have experience of continual discontinuity and rely on their own judgements. However, 'meta reflexives' tend to have a strong idealized view of how they should be: their main concern is how to live in a context in which they can express certain ideals they hold (Archer, 2003: 258). Meta reflexives have a very critical orientation toward objective structures and situational constraints and try to maintain their ideal (their ostensive vision) and reject situations where the benefits are inconsistent with their ideals. This high vision of ideals implies difficulty related to their ambitions in practice. In this context, Archer refers to the 'fractured' reflexive', who engage in self-talk but are unable to form a plan or action or project and deal with it (Archer, 2003: 303-304).

Diverse levels of reflexivity for actors

These diverse categories of reflexivities are important for observing how an actor lacking mindfulness (or discursive awareness) performs habitual actions and acts on habitual beliefs, and how individuals can struggle to instantiate and enact their ostensive vision. Archer suggests that actors who are 'communicatively reflexive' rather than 'meta reflexive' have less faith in their ability to reach a decision based on their own self-talk. Exposure to a greater variety of objective contexts can produce situations where habitual actions are called into question, and habitual beliefs may be exposed to internal conversation (or not). 'Meta reflexive' actors are more oriented to 'treating its habitual beliefs as objects to be transformed into explicit "concerns" in a process of self-examination, and less oriented to using habitual beliefs and automatic judgment' (Fuller, 2013: 125). Huge uncertainties, such as those described in the literature of Grand Challenges (Ferraro et al., 2005), require that individuals and organizations must be 'active experimenters' and identify some actions while solving new problems (for instance, in agricultural practice, how to reduce mildew on vines using nonchemical treatments). The need to find new patterns and to handle Grand Challenges among other issues may create significant internal and external tensions during experimentation.

Solving problems differently through and within actions and agency

Archer's discussion of the diversity of levels of internal talk is important in the context of how actors question the ostensive level of routines, what their ideal vision of a routine should be and the degree of novelty in performative routines designed to change elements of their actions and practices. Some actors, identified by Archer as more inclined to engage in 'meta reflexive' talk, will be better able to reframe the ostensive and performative levels of routines because they are more prone to coping with discontinuity. Along similar lines, [START_REF] Pentland | Grammatical models of organizational processes[END_REF] proposed 'grammars of action' to describe routines where grammars define the set of possibilities and variations related to a specific language, and the action is the routines required to achieve the task [START_REF] Pentland | Grammatical models of organizational processes[END_REF]Pentland and Rueter, 1994). Indeed, "an organizational routine is not a single pattern but rather a set of possible patterns" (Pentland and Rueter, 1994: 491). This processual vision of routines is important for building cognition, actions and changes. Feldman (2000: 613) suggested that routines are not only 'effortful accomplishments' but also 'emergent accomplishments' and 'works in progress rather than finished products'. In other words, routines do not only involve mindful effort, they are enacted repeatedly, and each repetition provides stimuli for variation and change. [START_REF] Feldman | Reconceptualizing organizational routines as a source of flexibility and change[END_REF] investigate the nature of the relation between action and patterns of routines and observe that the identification of ostensive aspects constituted of and by actions shows that enacted patterns may be more or less consistent with written or abstract patterns. Thus, solving problems and ways of solving them opens diverse opportunities to challenge (or not) habitual beliefs and patterns of interdependent actions among actors.

Archer goes a step further and identifies the nature and context of this voice within routines, helping us to understand cognition and actions through patterning. For Archer, the human as a 'person' has an inner conversation not promoted by objective structures and related to his or her own causal powers [START_REF] Archer | Realist Social Theory: The Morphogenetic Approach[END_REF][START_REF] Archer | Structure, Agency and the Internal Conversation[END_REF][START_REF] Fuller | Reflexivity, relative autonomy and the embedded individual in economics[END_REF]. [START_REF] Archer | Structure, Agency and the Internal Conversation[END_REF] identifies diverse modes of 'self-talk' from her interviews and scrutinizes the place of diverse habitual beliefs and the relative autonomy of individuals in society, helping us to understand their ontological vision for acting and solving problems. Indeed, and in contrast to Simon's view of docility, individuals depend on but are not reducible to social structures.

Conclusion

Routine Dynamics provides new empirical evidence on cognition that deserves greater attention. The importance of artefacts, of intentionality and diverse levels of reflection provide new ways to reconsider this issue and to understand some degree of mindfulness at the ostensive and performative levels of routines. Cognition within the Routine Dynamics frame is built within and during action and is no longer considered as a product of the mind.

These insights provide a new point of departure from the established classical studies of cognition. New patterns are built showing how cognition is dynamically rooted in the performance of action and brought into the action by actors. Reflection is one of the critical elements for linking action to the patterns of actions. Archer, among others, provides interesting insights that can be useful for responding to the question "how do we do patterning" (Feldman, 2016: 39), and for understanding the construct of intersubjective meaning and the role taken by those actions in exploring the process of patterning [START_REF] Dionysiou | Understanding the (re)creation of routines from within: A symbolic interactionalist perspective[END_REF]. In short, despite significant empirical results, a lot of work remains to be done to scrutinize the impact of the mutual constitution of performative and ostensive aspects of routines as well as the impact of 'cognition in the wild' within the Routine Dynamics framework. Nevertheless, a great deal has already been achieved in this direction, showing the capacity of Routine Dynamics to renew its theoretical framework by integrating new elements of observations collected by researchers.