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Abstract

Managing, focusing and eliciting reflection as a method of personal learning forms the basis of what I refer to as a critical thinking scaffold (Coombs, 2000).  The philosophical basis and pedagogy of using critical thinking scaffolds to improve personal learning is derived from the conversational science merged theories of ‘systems thinking’ and Self-organised-Learning (S‑o-L) (Thomas & Harri-Augstein, 1985).  This article explains the pedagogical foundation of critical thinking scaffolds in terms of conversational learning theory and will share some practical examples in the form of generic case study templates used to support postgraduate professional development field projects for teachers, trainers et al. Psychological schemas manifested in the form of practical visual learning templates to help guide and structure critical reflection have been developed and integrated into the Professional Master’s Programme at Bath Spa University. These templates operate as professional learning tools to help professionals critically engage in work-based projects. These critical thinking tools have also been adapted to both support and quality assure the master’s level work-based professional development capability of participant professional learners via the university’s virtual learning environment system.

Introduction to critical thinking, reflection and visual learning

This article considers the theory of systems thinking conversational tools that can be designed to support action research fieldwork through structured reflection.  The systems thinking pedagogical framework of a critical thinking scaffold is derived from the conversational science paradigm of Self-organised Learning (S-o-L) proposed by Harri-Augstein and Thomas (1985, 1991).  From this theoretical foundation of conversational learning achieved through the systematic structuring of reflection, the concept of a critical thinking scaffold was first proposed by Coombs (2000) and was subsequently developed as a professional learning resource to assist action researchers involved in work-based change-management projects.  Several generic templates of conversational tools developed from this pedagogical theory will be shared and talked through as exemplar exhibits within this article. The deeper philosophical basis and pedagogical rationale of ‘critical thinking scaffolds’ and the linked concept of a knowledge elicitation system (KES) (Coombs 1995, 2000 & 2001) are together explained and articulated through the exemplar exhibits.  This article also overviews the systems thinking conversational paradigm of self-organised learning, which is built upon the related psychological model of Kelly’s (1955) Personal Construct Theory (PCT).  Self-organised learning provides a pedagogical rationale that helps to explain the relationships between critical reflection and knowledge construction.  The consequent theory of conversational constructivism (Coombs & Smith, 1998) is then related to the pedagogy of critical thinking scaffolds from which emerges a systems-thinking S-o-L design template and instructional design criteria.  It is from this theoretical framework that one can develop an action research toolkit (Coombs, Penny & Smith, 2003) that supports the qualitative project management tasks of action researchers within their real-life social learning environment. The self-organised learning theory that underpins the conceptual framework of a knowledge elicitation system, which in turn led to the development of critical thinking scaffolds, also helps to explain the pedagogy of concept maps and other contemporary mind-mapping visual modelling tools.  Indeed, I would argue that most visual learning and multimodal mapping tools that support critical and reflective learning can be understood as a form of knowledge elicitation and thereby operate as critical thinking scaffolds. This idea that knowledge can be sequentially elicited using tools such as concept maps facilitated as a form of template or scaffold is supported by Novak and Cañas (2006) who maintain that:

“We believe, one of the reasons concept mapping is so powerful for the facilitation of meaningful learning is that it serves as a kind of template or scaffold to help to organise knowledge and to structure it” (p.7).

Because a knowledge elicitation system has its theoretical framework and roots in systems thinking, it means that we have instructional design criteria and a set of transparent processes that lend it to the practical construction of software tools to support critical thinking activity within e-learning platforms and environments (Coombs, 2005). Indeed, in order to conceptually design and plan this article the author initially used a digital concept mapping software tool, which can be seen in Exhibit 1. This article is therefore organised into three distinct sections: the first section concentrating on the pedagogical learning theory of self-organised learning and knowledge elicitation systems and the ideas leading to the development of critical thinking scaffolds; a second section considering the design and application of critical thinking scaffolds as virtual learning templates to support specific student learning; and, a concluding section speculating how this paradigm and set of tools can be extended to other types of visual learning.

Section 1: The pedagogy of self-organised learning

1.1 The conversational learning paradigm of Self-organised Learning (S-o-L)

The pedagogical benefits of reflective practice to support professional development learning is generally well known (Elliot, 1991, McKernon, 1996 and Schön, 1987) and the psychological theory of systematic and critical reflective learning can be usefully understood from the conversational learning paradigm perspective of Laurie Thomas and Sheila Harri-Augstein (1985).  They define human learning as “…the construction and reconstruction, exchange and negotiation of significant, relevant and viable meanings” (p.2).  Their theory of self-organised learning (S-o-L) is ostensibly based upon Kelly’s (1955) personal construct theory (PCT), which usefully explains human learning through the construction and reconstruction of meaningful reflective experiences.

Kelly's theory of personal constructs adopts the central idea that each of us lives and experience life as if we were personal scientists, whereby we each gain our personal knowledge through a life-long continual process of comparing and contrasting our experiential learning events (Coombs, 1995) as an inner experience.  This type of systematic critical reflection is both understood and pedagogically refined by Harri-Augstein and Thomas (1991) as the Learning Conversation, which underpins their conceptual framework of self-organised learning (S-o-L).  They also conceive of the idea of a learning coach scaffold that both supports and mentors individuals’ to become self-organised learners – see figure 1.

Learners operating as 'personal scientists' therefore make sense of the world by living life in the personal action research mode, that is, constructing hypotheses from their own living experiences and then re-testing and revising these personal conceptual 'models' against future experience.  This is a continual process of critiquing new experiential events with past experience to form new learning. This is represented by the Learning Conversation metaphor of S-o-L illustrated in fig. (1) and later explained as a critical learning event in fig. (2).

An individual therefore revises his/her personal meaning system as a consequence of self-generated feedback.  This type of constructivist knowledge elicitation can therefore be understood as a form of experiential critical reflection and the role of the learning coach is that of a reflective scaffold to enable the quality, focus and nature of the Learning Conversation as visualised in fig. (1). The S-o-L learning coach can be either a human or machine provided both operate as Intelligent Learning Systems (Harri-Augstein & Thomas, 1991). 
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The systems-thinking conversational science paradigm of S-o-L (Thomas & Harri-Augstein, 1985) therefore builds upon a synthesis of Kelly’s psychological model of constructivist learning through experience and the conceptual framework of Checkland’s
 (1993) Systems Thinking scientific paradigm.  Put together, these conceptual frameworks provide a means of designing reflective learning procedures and tools that align to form a practical pedagogical philosophy of knowledge construction. Harri-Augstein and Thomas (1991) refer to such reflective tools that help to scaffold learning experiences as an intelligent learning system for when applied to educational and instructional technology.  Indeed, Coombs & Smith (1998) describe knowledge building as a form of ‘conversational constructivism’ and maintain that: “conversational tools serve as reflective templates from which we personally scaffold and construct experiential events from within a socially situated conversational learning environment” (p.24).

Conversational constructivism provides a new insight into understanding the relationship between critical thinking and learning based upon the psychological pedagogy of S-o-L.  Harri-Augstein & Thomas’ S-o-L conversational paradigm (1985, 1991) can be explained in terms of the following three core principles that are illustrated in the visual metaphor of fig. (1):

SOL-1
real personal learning depends on self-assessment and reflective evaluation and analysis through the conversational construction of internal referents;

SOL-2
S-o-L practice depends on scaffolding the ability of each learner to critically self-monitor and control the learning process whilst developing appropriate psychological  models and repertoires as schemas of understanding; and,

SOL-3
shared meaning is negotiated conversationally from social networks, i.e. the outer learning conversation with others.  Social networks can be understood of as conversational team-learning environments that construct their own viability and validity, resulting in a capacity for creative and flexible thinking.

The internal psychological construction and reflection of experientially-derived knowledge is illustrated in figure 2 as a critical learning event. 

The diagram in figure 2 models the critical thinking cycle from which reflective experience becomes new knowledge.  This reflective cycle defines the process of a critical learning event

This model has been adapted from Coombs & Smith’s (1998) original paradigm that seeks to explain how learning is psychologically internalised through an inner learning conversation and explains the critical thinking process underpinning the elicitation of new knowledge. This article describes the pedagogy of conversational constructivism and explains the psychological modelling process of experiential knowledge construction with the aid of figure 2: The critical learning event as a systems thinking metaphor.  
It is important to understand how this reflective cycle leads to the creation of new knowledge.  In simple terms, the learner moves from an original concept or meaning to a new one. The original model of understanding something is referred to as the ‘old personal paradigm’ and is represented by this in the labelled box of figure 2. This original meaning system is changed through the person engaging in an inner learning conversation, whereby the critical reflection of new experience is both compared and rationalised with the old experience, leading to the construction of a new meaning set. This intervention of new experiences as a form of critical reflection can be managed through the use of learning catalysts in the form of scaffolds.  Figure 2 illustrates this intervention process with the appropriately labelled box on the right-hand side of the diagram. This represents a process of self-actualisation by the person, and therefore such scaffolding becomes an external referent that operates as a self stimulus for internal thought and reflection; as illustrated by the horizontal arrows. The new concept or meaning gained from this inner conversational reflective process becomes a person's new personal paradigm of understanding; as illustrated in the ‘new personal paradigm’ box in figure 2.  This personal change of meaning and conceptual understanding can be understood of as a learning process that represents a personal paradigm shift to new knowledge and understanding. For convenience, I have reconceptualised and named this process as a critical learning event. Once new meaning has been established, it returns to become the old personal paradigm; this is explained in the ‘system return’ box of figure 2. And hence, the process repeats itself for every new critical learning event that a person reflectively engages in throughout their life - a lifelong learning process of critical engagement and knowledge construction. In conclusion, the critical learning event represents the process by which new knowledge can be elicited as a form of critical reflection derived from experience. This recursive cycle of experiential learning also underpins the pedagogical and epistemological assumption of a knowledge elicitation system (KES).

Fig (2): The critical learning event as a systems thinking metaphor
The ‘personal paradigm shift’ of a conversational constructivist critical learning event: A systems-based metaphor to describe the inner Learning Conversation.

(Adapted from Educational Technology 38(3), 17—28)




1.2 Conversational Tools for Creative Thinking and Learning
Conversational tools that operate as knowledge elicitation and personal management devices therefore aid and abet this learner-learning process metaphor illustrated in figures 1 and 2 and can therefore be described of as a critical thinking scaffold operating within the S-o-L paradigm. Critical thinking scaffolds are therefore knowledge elicitation systems that enable new learning through the constructivist process of the inner critical learning event modelled in figure 2 that also explains the underpinning psychology of the S-o-L Learning Conversation. This ‘systems thinking’ metaphor of critical learning will be further explored in the next section, which will consider the nature of knowledge elicitation systems in terms of designing critical thinking tools as conversational scaffolds and how these can be produced as visual learning templates to help embed deeper meaning and understanding.

Our conversational tools operating as critical thinking scaffolds therefore adopt the following generic systems thinking design criteria taken from Bannister’s (1981) interpretation of Kelly’s three-phase creativity cycle of managed ideas and has been further adapted by Coombs (1995) for supporting critical practice within action research project management:

1.
“initial brainstorming as a loose construing process - idea capture phase;
2.
key issues focused into an operation strategy as a tight construing process - idea development phase;
3.
project control (and understanding) through a "recursive-cycle" - operational management phase”.

These three phases represent a personal reflective management approach for the professional development action researcher operating in the S-o-L paradigm.  And this can be then used as a systems thinking procedure from which to design project management critical thinking scaffolds as e-learning templates (Coombs, 2000 & 2005) to both support and capture qualitative reflective practice as part of the action researcher’s toolkit (Coombs, Penny & Smith, 2003).  The link between systems thinking procedures and action research was also made by Checkland (1993) who built upon Kurt Lewin's notion of an action researcher studying and discriminating experiential evidence obtained from across a complex field of real-life interdependent social events. These ‘social events’ or life episodes can become experiential events if meaningfully reflected upon by the learner – as illustrated in SOL-1 in fig. (1). The professional development project management templates and exemplars exhibited in the following section of this article adopt this generic reflective learning 3-step design rationale and build upon the idea of applying knowledge elicitation systems to help solve real-world problems and manage reflective practice obtained from field-based evidence. 

1.3 Knowledge Elicitation Systems as critical thinking scaffolds

A critical thinking scaffold (Coombs, 2000) is a tool, device or procedure that enables a learner to be able to focus and relate meaningful experiences and ideas to a specific learning objective goal and happens through the reflective Learning Conversation illustrated in fig (1).  As such, a critical thinking scaffold operates as a knowledge elicitation system (KES), which Coombs (2000) describes in terms of instructional technology as:

“…the quality of critical thinking interaction via IT software depends on both humanistic and technical design considerations which affect the system's ability to operate as an efficient reflective learning interface with a person.  IT software learning systems that enable the user to transfer ideas and experiences into new conceptual knowledge is proposed by the author to be a knowledge elicitation system (KES).”

A KES is underpinned by Harri-Augstein’s & Thomas’ (1991) notion of a Learning Conversation in which they have proposed the following self-organized thinking steps in order to achieve higher-order critical reflection and knowledge elicitation:

KES-1
elicitation of items of meaning (experience and idea capture phase);

KES-2
sorting of their relationships (sense-making of idea focussing phase); and,

KES-3
display of the final pattern (conceptual model and new understanding phase).

Well-designed and effective Knowledge Elicitation Systems (KES) that follow the above 3-step reflective learning design criteria therefore operate as a critical thinking scaffold. Harri-Augstein and Thomas’s S-o-L thinking steps therefore represent a refinement of Kelly's three-phase creativity cycle adapted by Coombs (1995) for action research project management.  But both three-step models overlap and define a systematic and critical thinking procedure of elicitation from which conceptual knowledge is derived. Hence, experiential learning in the S-o-L paradigm is understood to be a form of self-managed and organised critical reflective inquiry for which critical thinking scaffolds enable, organise and focus the Learning Conversation towards a particular goal.  This hierarchical approach towards reflective learning and the development of new conceptual knowledge also forms the theoretical framework for the pedagogical understanding of concept maps. Novak and Cañas (2006) argue that: 

“ The hierarchical structure for a particular domain of knowledge also depends on the context in which that knowledge is being applied or considered. … it is best to construct concept maps with reference to .. a focus question. The content that may pertain to some situation or event and we are trying to understand through the organisation (of) knowledge .. thus providing the context for the concept map. … (a) discovery learning process (is) , where the attributes of concepts are identified autonomously by the learner ” (p.2-3).
From this hierarchical approach towards reflective learning and the creation of new conceptual knowledge based upon experiential learning tasks, we can now understand knowledge construction through the reflective experience of a ‘critical learning event’ as described in figure 2. This systems thinking metaphor is based upon a Kuhnian (Kuhn, 1970) paradigm shift of thought and attempts to scientifically model the psychology of reflective learning. This is achieved through an understanding of Thomas and Harri-Augstein’s (1985) inner conversational processes as a representation of self-managed reflective thought.  The conceptual framework underpinning the inner and outer learning conversation was further refined by Coombs (1995) by regarding reflective thought as a process of complex internalised learning events as visualised in fig (1).  This psychological model postulates that meaning is conversationally constructed as a complex combination of external referential experiences with inferential constructive thought.  This inner learning conversation results in what Thomas and Harri-Augstein refer to as a ‘meaning net’ that represents the resultant knowledge of a person's conversational learning experience, which could be visually articulated using a concept map operating as a critical thinking scaffold.  It is from this deeper understanding of Thomas and Harri-Augstein’s relationship between the inner and outer learning conversation that Coombs (1995) maintains:

“Reflection is a personal self-communication process based on construed meaning nets, constituting a form of self-relationship via one's referential-inferential learning conversations” (p.111).

The recursive process between the inner and outer learning conversation relative to some experiential learning event is supported through the intervention of conversational tools in the form of scaffolds. This is illustrated in figures 1 and 2 as the genesis of a critical learning event that leads to the construction of new knowledge and conceptual understanding.

The model in figure 2 demonstrates a personal cycle of inner reflective thought, whereupon an old or existing understanding of a particular concept or meaning is referred to as the old personal paradigm.  This prior learning experience and understanding of the world is reflectively compared and contrasted with new experiences via an external intervention (or outer learning conversation) through various learning catalysts.  This could be achieved through learning coach resources to stimulate an external learning conversation with the learner using various conversational tools and scaffolds, which could be in the format of visual concept maps.  As the learner reflectively makes sense of these new experiences compared to old conceptual understandings, there is a personal paradigm shift towards a new concept or meaning.  This paradigm shift towards new conceptual knowledge gained through reflective learning via appropriate conversational scaffolding represents a critical learning event for the self-organised learner.  Knowledge Elicitation Systems provide the theoretical framework and pedagogical procedures for designing conversational critical thinking tools to enable self-organised learning.  Hence, critical thinking scaffolds are the actual tools and templates that help stimulate the learner toward eliciting, managing and recording a critical learning event and provide a pedagogical strategy and pathway for achieving higher-order thinking tasks.

The conversational science paradigm of self-organised learning (S-o-L) requires such reflective scaffold tools to both motivate and assist with a learner’s capacity to learn.  Concept maps represent one visual manifestation of a knowledge elicitation system and operate as autonomous discovery learning environments with in-built scaffolding procedures to help the learner elicit, focus and display a combined visual and textual metaphor of new meaning that becomes self-discovered conceptual knowledge.  A concept map provides a visual and unique record of that discovery process and displays the final meaning network of the new concepts and knowledge learnt by the ‘engaged’ learner following the previously discussed three-step creativity cycle.  Such learner engagement induces psychological motivation and has been described as a form of ‘goal directed activity’ (Harré & Cranach, 1982). Goal directed activity is a systematic organisation of cognitive processes along sequential and hierarchical lines. This implies a systems thinking based cybernetics approach underpinning the pedagogy of a knowledge elicitation system that operates as a useful scaffold to positively induce the learner towards learning i.e. inculcates a disposition towards self-organised learning.  It is from this learning-to-learn perspective that the practical manifestation of any knowledge elicitation system would be a critical thinking scaffold that encourages autonomous learning through a cognitive support process. This also explains how some ICT software systems can fully engage users as learners and represents the pedagogical potential of properly harnessing computer learning environments such as the Internet and gaming interfaces.

Section 2: Design and application of critical thinking scaffolds

2.1 Concept Maps as Visual Learning Templates and Scaffolds

Cognitive support resources can therefore be achieved through visual learning scaffolds that operate as motivational knowledge elicitation systems.  Concept maps represent one type of engaging visual learning environment that can be used to successfully manage and motivate a learner's experience to elicit new knowledge and understanding.  However, there are other types of visual learning tools and environments from which to scaffold new knowledge and understanding. Kress and Leeuwen (1996) describe three types of visual learning formats, from which to generate knowledge and understanding.  They consider the visual knowledge representation made by taxonomies, flowcharts and networks and maintain that:

“ taxonomies and flowcharts clearly provide two different kinds of knowledge.  The one represents the world in terms of a hierarchical order.  Its main concern is the ranking of phenomena from the perspective of a single unifying turn…. the other describes the world in terms of an actively pursued process with a clear beginning and an end.  It has a sequential progression and is goal-orientated… System networks.. attempt to combine the two perspectives. Any participant in a network (‘node’) can form an entry-point from which its environment can be explored, and the vectors or lines (‘links’) between these participants can take on many different values. The network… allows the writer to form ideas into an associated network … (and) clearly relates to the idea of non-linear text” (p.85-86).

However, a supported visual learning environment requires the learner to actively engage with a visual scaffold that enables the previous three-step S-o-L reflective thinking process within a largely content-free environment. Kress and Leeuwen’s (1996) understanding of visual networks operating through nodes and links to allow idea formation in a non-linear fashion supports the design rationale and theory of Novak and Cañas (2006) in their approach toward using concept maps as learning scaffolds.  Concept maps operate as visual templates, and support the three-step S-o-L reflective thinking process of a critical thinking scaffold using the additional idea of a ‘focus’ question to trigger the discovery learning process. This pedagogical approach was also developed by Coombs’ (1995) through the production of various conversational tools as visual learning templates.  One of which, was aptly named the ‘Spidergram’ and is demonstrated as a content-free template in Exhibit 3.  The Spidergram operates as a simple concept map, triggering the learner to identify a key focus question for further examination.  The learner reflectively construes and connects his/her personal constructs with the focus question and records these onto the visual template, which can be achieved either directly online or by pencil and paper on a hardcopy printout.  The electronic copy has the additional benefit that its can be saved and edited, implying a recursive form of reviewing and deeper analysis.  Consequently, through the interface of this template the learner produces an emerging pattern of connected experiences that lead to a follow-on deeper personal construct of associated learning connected back to the original focus question i.e. new understanding and knowledge of the inquiry.  A more complex and comprehensive software version of this concept mapping process has been digitally developed to allow the learner to engage with their learning at a deeper level, producing a resultant visual meaning net of their knowledge as a computer file that can be further reviewed and refined at a later date. This is similar to the meaning network produced by the author in Exhibit 1 to exemplify the thinking and design rationale of this article.

The antithesis to self-organised learning would be an unsupported learning environment, whereupon the learner would have no useful cognitive tools from which to make sense and reflect meaningfully upon experience. Coombs (1995) maintains that S-o-L is not:

“…an unsupported discovery learning paradigm: To leave each person to discover how to become a S-O-Ler without support takes too long, many do not succeed and many only acquire a small part of their real capacity for learning" (p.95).

Thus, supporting learners to reflect meaningfully and construct new knowledge requires intervention.  I propose that learner intervention and the pedagogical support resources deployed should be made in the form of critical thinking scaffolds based upon the design theory of S-o-L Knowledge Elicitation Systems that follow the previous 3-step reflective learning design criteria.  Conventional learner ‘scaffolding’ techniques tend to adopt a passive role, where the ‘teacher’ only facilitates the learning process, as required, on an ad hoc coaching basis.  This is to be compared to S-o-L conversational scaffolding that defines this coaching role in a more proactive fashion.  Appropriately designed critical thinking scaffolds enable the discovery learning process through the use of content-free reflective tools such as concept maps that help to direct the activity (or task) towards some meaningful new knowledge goal.  Conversational scaffolding by a learning coach or mentor (Coombs & Fletcher, 2005) working in a S‑o‑L environment consists of helping the learner to ladder-up and elicit new meaning from a task-oriented learning activity, thereby enabling the construction of new knowledge.  This S-o-L systems-thinking approach towards reflective learning therefore underpins the epistemological assumption of how a critical thinking scaffold operates.  Thus, conversational scaffolding for the professional development of teachers (as learners) operating in schools assumes that they are engaged in professional learning (Coombs, Penny & Richards, 2003) and require a learning coach in the form of a tutor and/or set of reflective tools to support the critical enquiry process. Typical support given is that of a university supervisor as mentor overseeing the professional development school improvement project. The human learning coach operates in conjunction with the use of suitably designed project management critical thinking scaffolds that help the action researcher to elicit, record and analyse reflection upon practice within the professional setting.

2.2 Examples of Critical Thinking Scaffolds to support professional learning

This article includes a number of student exemplar exhibits to illustrate some of the S-o-L critical thinking scaffolds designed by the author that operate as visual project management tools/templates. These project management templates can be used to support many different target groups of learners.  However, this article concentrates on their application that is designed to support the professional development of teachers acting as action researchers within their schools as learning organisations.  Another design intention of these critical thinking scaffold templates is that they enable teachers to think and operate at Master's level (M-Level), i.e. that they operate as M-Level professional learning scaffolds that both enable and record this academic process and can be used as evidence for assessment purposes.

It is to be noted that each conversational template operates as a Knowledge Elicitation Systems and follows the 3-step reflective learning design criteria and three-phase project management creativity cycle outlined in this paper and summarised in Table 1 for each exhibit.  Exhibit 2 is the Purpose-Strategy-Review-Outcome (P-S-O-R) conversational template developed by Coombs (1995) and derived from the standard S-o-L conversational learning procedure (Harri-Augstein & Thomas, 1991).  The P-S-O-R critical thinking scaffold can be applied as a generic systems-thinking analysis template to solve any project management problem and has been adapted by the author of this article as a tool to support educational action research (Coombs, Penny & Smith, 2003). An interesting student exemplar of the P-S-O-R critical thinking scaffold is demonstrated in Exhibit 4, whereupon the student has used this to help them analyse and make sense of an implicit research process contained within an academic article provided for the research methods module on the Professional Master's Programme (PMP) at Bath Spa University.  All of the critical thinking scaffold templates exhibited in this article are available for general use by all PMP students at Bath Spa University and can be currently found at the following continuing professional development website [accessed Feb-07]: http://www.bathspa.ac.uk/schools/education/cpd/default.asp .

The Spidergram illustrated as a content-free template in Exhibit 3 was developed by Coombs (1995) as a critical thinking scaffold and operates as a simple but powerful visual concept map. The Spidergram allows a learner to elicit any focus question/idea from which to then construct, organise and connect to prior experiential knowledge.  This constructivist learning approach satisfies Kelly’s (1955) pedagogy for learner construction, organisation, choice and experience.  The Spidergram can be used as initial brainstorming tool to organise related experience prior to constructing new themes and understanding, i.e. experiential knowledge construction.  Exhibit 5 shows how this Spidergram scaffold has been used in an interesting way by a student exploring personal issues and experiences related to their understanding of what is meant by research, which is the educational task in hand.  The same student goes on to deepen their understanding of the research concept by using a M-Level literature scaffold to develop a relevant focus question and explore this in the context of a selected source.  An example of this reflective learning activity is shown in the exemplar provided in Exhibit 6 and illustrates the genesis of an academic argument, albeit in rather fragmented format at this stage.  Nevertheless, through the use of such scaffolds to support self-organised learning, students can start to engage in M-Level critical thinking activities and produce the templates as qualitative evidences of their professional learning journey.

Critical thinking scaffolds therefore provide an experiential content-free psychological prompt and repertoire from which the user, as learner, can spool their experiences into and construct new knowledge and understanding.  Such conversational tools also provide a qualitative data record that captures this unique reflective authoring process of achieved learning and constructed knowledge and shows evidence of the systematic approach to developing project themes as ‘findings’ from the emergent patterns of experience.  

Exhibit 7 demonstrates the Personal Learning Contract (PLC) scaffold that has been developed from Harri-Augstein & Thomas’ (1991) S-o-L conversational theory and produced as an action research critical thinking scaffold by Coombs (1995).  This scaffold builds upon the P-S-O-R reflective thinking cycle that has been produced as the project management template seen in Exhibit 2.  The PLC professional learning scaffold provides a project management reflective analysis tool that allows the user to reflectively analyse the three important stages of a project management event: reflective planning (before the action), on-the-job reflection (during the action), and post-reflection (after the action) analysis upon completing the main project activity.  This reflective process can usefully support the professional learning of an action researcher engaged in some change management project.  This is illustrated in Exhibit 8, whereupon the action researcher was my erstwhile MEd student working on an educational curriculum development project in the Singapore primary school system (Lee, 2001) that was fully reported to peers within the action research community (Lee & Coombs, 2004). 

We therefore have a set of reflective learning templates that support the critical engagement of action research, as envisaged by Elliott (1991) and many other critical theorists.  This article has reviewed four professional development project management scaffolds that support action research professional learning. These professional development scaffolds are summarised in Table 1 and relate the pedagogical applications to the S-o-L design framework.

	Critical Thinking Scaffold
	Exhibit No.
	Use of tool and type of pedagogical support
	S-o-L KES Design Framework

	The Spidergram (Concept Map).
	3 & 5
	For eliciting focus questions and connecting to associated experiences, events and ideas.
	Elicits items of meaning, sorts relationship and displays a final pattern – i.e. satisfies KES-1, 2 & 3.

	The P-S-O-R systems analysis tool (Purposes – Strategy – Outcomes – Review).
	2 & 4
	Used for eliciting project management cycles or analysing any systems thinking process.
	Satisfies KES-1, 2 & 3 (as above), but can be used in a recursive manner for new cycles, e.g. in P-L-C below.

	Developing a source reference (literature scaffold).
	6
	Allows the user to elicit key research project focus questions against literature sources being evaluated against and author own abstracts. Key Master’s level learning requirement.
	Satisfies KES-1, 2 & 3 (as above). Allows user to repeat process and create a pattern of findings across diverse sources.

	The P-L-C or Personal Learning Contract.

(Try out the templates by clicking the above hyperlinks)
	7 & 8
	A project management reflective analysis tool that allows the user to reflectively analyse the three important stages of a project management event: reflective planning (before the action), on-the-job reflection (during the action), and post reflection (after completing the main project activity).
	Satisfies KES-1, 2 & 3 (as above) and builds upon the P-S-O-R cycle at three key stages of critical project evaluation and enables learner-learning.


Table 1: Critical thinking scaffolds to support professional development learning.
Section 3: Future development of critical thinking scaffold tools to support visual learning environments

This article has introduced the philosophical and pedagogical framework of a critical thinking scaffold and has highlighted the potential learning benefits it represents for the professional development of teachers as action researchers/enquirers of their own practice.  Also explained was the conversational paradigm of self-organised learning, which is related to the concept and design of a KES that is underpinned by Kelly’s (1955) PCT and Checkland's (1993) systems thinking pedagogy. The core theory of conversational constructivism was then explained in terms of how knowledge can be both elicited and managed as an experiential critical learning event from which critical thinking cognitive tools can be designed and developed as scaffolds to take advantage of this reflective learning process. This was connected to the visual learning theory of Kress and Leeuwen (1996) and related to the theoretical framework of concept maps (Novak & Cañas, 2006). From all these connecting theories emerges an understanding of how critical thinking scaffolds can support learners through the medium of visual templates, which can be provided in the format of reflective learning software or through standard templates put onto virtual learning environments (VLE).

Several generic conversational templates have been exhibited and discussed as qualitative project management scaffolds to support professional learning through action research.  These working exhibits have been trialled with students in a wide range of diverse educational professional development projects as part of the Master’s award in Professional Learning at Bath Spa University in the UK.

Future work will concentrate on further improvements to user-friendly ICT support systems that operate as critical thinking scaffolds that professional learners can easily recruit as reflective learning tools within their workplace. Improving the sensual fidelity (Coombs, 2000) of learning tools and other professional learning support systems could see wider movement towards a greater use of visual experiential interfaces such as video clips and virtual reality learning environments (VRLE). This article has laid the foundation for the visual learning pedagogical protocols of KES that can be further developed and extended into a wide range of emerging technology interfaces (including VRLE) that make up the New Media resources of contemporary society.  The Master’s work-based action enquiry and other core research modules at Bath Spa University adopt appropriate ICT-based KES tools derived from the exhibited scaffolds and integrate them as project management ‘learning coach’ assistants, which are available online from the VLE website. Such a work-based learning pedagogy that adopts a critical thinking design and authoring approach by teachers operating as professional learners engaged in curriculum improvement also ultimately impacts upon their pupils/students.  Such critical thinking pedagogy impacts upon the learner’s reflexive and reflective thinking schemas with the consequent transfer of learning and knowledge (Coombs & Smith, 1998).  It is recommended that the use of critical thinking scaffold tools and procedures are integrated generically into all school improvement professional development programmes as a powerful means of improving in-service teacher quality. Introducing such accredited work-based enquiry projects supported with the use of M-Level critical thinking scaffolds will be a key pedagogical challenge for enhancing the quality of all professional employees as the change-agent learners of the twenty-first century.
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Engaging Learners through Critical Thinking Scaffolds (CTS)
I.
Introduction to the theoretical framework

A.
S-o-L Learning Conversations

B.
Knowledge Elicitation Systems

C.
Critical Thinking Scaffolds

II.
The Critical Learning Event systems-based metaphor

III.
Examples of CTS supporting professional learning

IV.
Future Development work of CTS tools to support Professional Learning environments

	Action Researcher:
	
	Project Title:
	Generic P-S-O-R exhibit

	Organisation:
	
	Date elicited:
	


P-S-O-R  -  Organisational Policy: Relative to study intention


Exhibit 3: Example of a Project Management Spidergram Template to support focussed elicitation of themes



Exhibit 4: Student Exemplar of a PSOR Scaffold to re-analyse Pre-course Preparation reading.
Purpose                                                                 Strategy                                                                                       Outcome

[image: image1]
 























	Action Researcher’s Personal Log of key source References

Conversational Learning Template
	Author / Researcher:
	


	Author(s):

Hitchcock G and Hughes D
	Date of publication:

1995
	Title:

Research and the teacher
	Publisher:

London: Routledge


	Abstract - Related issue (enter your reading focus question here)
	Researcher’s Abstract – elaborate issues & put key quotes, page ref’s


	What is research?
	‘Systematic inquiry’ inquiry that is characterised by sets of principles and guidelines for procedures and which is subject to evaluation in terms of criteria such as validity, reliability and representativeness. (Hitchcock and Hughes 1995 p5)

Concept of research helping to solve difficult problems providing descriptions of them through evaluation.

	What relationship does research have on the teacher experience?
	‘Enhances the intellectual status of teachers’ (Hitchcock and Hughes 1995 p7)

-Individual level increased motivation to enhance professional status and well-being





Exhibit 8: An M Ed student’s Action Research Project Evaluation Report

	Name
	Vivien Lee
	Tutor
	A/P Steven John Coombs
	Date
	31/10/99

	Project Title
	Evaluating critical thinking pedagogy to support primary school project work through an action research approach







The Learning Coach – supplying the quality, focus and nature of the Learning Conversation operating as a scaffold – SOL-2








Fig (1): The Learning Conversation of the Self-organised Learner (S-o-L)





Outer Learning Conversation with other persons and social networks – SOL-3.








The Learning Conversation diagram above is a metaphor of how the inner and outer conversation leads to the construction of knowledge supported by a learning coach operating as a critical thinking scaffold to guide the critical reflective events. Note: a learning coach could be either human or an intelligent learning system, e.g. a critical thinking scaffold in the format of a digital concept mapping tool etc.





These are Kelly (1955) constructivist thought processes operating within Harri-Augstein & Thomas’ (1991) Learning Conversation paradigm of S-o-L.





The S-o-L conversational paradigm





Inner Learning Conversation of critical reflective thought. Critical learning events happen via experiential construction and reconstruction of thought processes. These are the internal referents – SOL-1
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New Personal Paradigm





A paradigm shift to a new paradigm of conceptual thought and knowledge (Kuhn, 1970). 


New Concept or Meaning gained in the form of a new reflective skill repertoire – New insights, perceptions, and schemas as meaningful ‘models’ of personal understanding.





Intervention via learning catalysts as scaffolds


Learning Coach resources in the form of social experiences and encounters that operate as the outer Learning Conversation – Tools and procedures can be used as a learning catalyst to scaffold a person’s conversational repertoire which improves the quality of the S-O-L reflective process, i.e. conversational tools in the form of reflective templates to stimulate and guide the inner Learning Conversation (Thomas & Harri-Augstein, 1985).





System Return





New paradigms become old paradigms – allowing for a recursive cycle of learning events demonstrating the dynamic nature of an on-going learning experience.  Such an inner recursive process of reconstruction of personal constructs to form new models of understanding provides a metaphor for Kelly’s (1955) ‘constructive alternativism’.








Old Personal Paradigm





Old Concept or Meaning based on current reflexive skill repertoire – Old insights, perceptions, and static schemas as meaningful ‘models’ of personal understanding. 





The Learning Process of a ‘Personal Paradigm Shift’ – a Critical Learning Event.





A Reflective process of personal constructs





Self-stimulus via internal and external referents





The inner Learning Conversation as a dynamic constructivist learning event in the form of personal constructs operating as a reflective process underpinned by the reflective skills of the self-organized learner (S�O�L)    –    an active learning process of Pask’s ‘P-indi’ or S-O-L’s ‘C-indi’





Exhibit 1: Author’s ‘Map’ of this article using a digital concept mapping tool








Exhibit 2: P-S-O-R Conversational Template for Project Management Systems Analysis








P - purposes





S - strategy





O - outcomes





Planning Phase





Action/Delivery


 





Phase





Utopian Phase





Immediate outcomes and results





Final outcomes

















Review, reflect and modify - comparative analysis











Strategy for achieving purposes





Aims, Objectives & Intentions





R - review

















PE





PE





PE





PE





PE





PE





PE





PE





PE





PE





PE





Focus





Personal Experiences (PE) referral sheet.  Enter the topic, issue, subject or event you wish to think/explore about into the Focus balloon.  Think deeply and reconstruct all the personal events of your experiences that relate to this focus and enter them as raw data labels/expressions into the PE balloons.  Add extra balloons as needed.  If a PE becomes a focus for a sub-set of experiences, then put this event as a new focus into another Spidergram conversational template.  Continue as necessary until you have exhausted your focused brain-storming session!





User elicits and enters ideas and experiences related to the focus question/issue.





User elicits and enters focus question/issue.





Review





Carers initially took for granted that the history they shared with the sufferer, and/or their ‘lay’ knowledge would prepare  and qualify them for future caring commitments. The onset and progression of the disease demanded they reflect on and transform these lay conceptualizations of care and caring. Their ongoing experiences challenged their initial expectations and blueprints of their roles. New skills had to be learned and many aspects of their initial ideas for caregiving were discarded on the grounds that they were ‘romantic’, misguided, and possibly harmful (in the long term).





Aims of the research-


To show how individual’s concepts of care and caregiving can be deconstructed and altered by their caregiving experiences.


i)Identify the way in which caregivers’ careers are shaped by particular concepts and understandings of care and caring.


ii)Consider how caregiving experiences can alter these concepts and understandings.


iii) Identify ways in which subsequent caregiving experiences are influenced by the re-conceptualization by caregivers of care and caring.





12 carers and 11 ex-carers were interviewed about their past and current experiences, using unstructured ethnographic interview techniques (Spradley, 1979). The subjects were chosen on basis of ‘theoretical sampling’ (Glasser & Strauss, 1967), and were interviewed at home. Interviews lasted about 1 ½ hours and were tape recorded. Additional data was gathered from observations of meetings of the Alzheimer’s Disease Society, informal interviews with day care staff, various documentary sources, e.g newsletters. The data was analysed in accordance with established ethnographic techniques (c.f.Lofland & Lofland, 1984, Hammersley & Atkinson, 1983,)








The stories and personal experiences of individuals managing their relatives dementia was found to be inextricably linked to this process of reflection and the re-interpretation of the realities and meaning of their caregiving roles. The experience and choices of these carers demonstrated some of the ways in which a conversion to the Carers’ Perspective can influence and structure subsequent caregiving careers. 





Exhibit 5: Student Exemplars of using the Spidergram to support an M-Level research enquiry activity





Focus





What are my previous experiences of research?





.





Own experience of completing my degree course when doing my assignments and dissertation








Experience when completing my HND when doing my assignments 











Family tree when researching past family history as a process of familiarisation with my family








Lectures/pre-work activities from within my own professional field of tourism  





FAHE course when completing assignment to achieve my further education teaching qualification





Dissimilar experiences in relation to theory of assumptions of science and scientific methods provides most widely used method for social research





Focus


























Similarities in relation to the theory that research is a process of knowledge and academic discipline





Dissimilar issues in the way in which the writers felt that the process of research eradicates informed opinions or assumptions 





What similar and dissimilar experiences can I relate to the issues in this article?





.





Incorrect assumptions that the process of research is pure and basic.





Similar experiences in that research is the teachers prime function before entering the classroom





The aspect of reflection being an important part of the research process through my own experiences





The issue that a teacher at whatever stage will be involved in the process of development through research





Exhibit 6: Student Exemplar of using the Literacy Scaffold to analyse a source
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Exhibit 7: Project Management Scaffolds – The Personal Learning Contract (PLC). 


P-S-O-R professional development reflection of practice





Reflective analysis of Project





On-the-job reflection of Project





Future Vision of Project





What improvements are needed?





What were the strengths?





Essential differences





How well did I do?





How shall I judge my success?





Differences between plan & action?





What did I do?





What actions shall I take?





Describe essential differences





What became my purpose?





What is my purpose?





Review





















































Strategy





Outcome





Purpose























Reflective analysis of project





Future vision of project





On-the-job reflection of project





Describe essential differences





What became my purpose?





What is my purpose?





My purpose is to impart a set of thinking skills which students may use to support the research process during project work – enabling students to think critically when dealing with massive information loads. My vision was one where students could feel empowered and confident and to have these tools /skills formally integrated into the curriculum.





Rather than teaching critical thinking skills out of context, an immersive approach was used instead.





Rather than skills, attitudes such as consensus seeking, persistence and flexibility were promoted through hands-on mini-projects related to the real world via a subject identified by the teacher.








Given the constraint of my limited contact time with students and their general lack of interest in learning CT skills, a hands-on experiential learning approach will be used instead. Through learning plans that function as scaffolds, tasks are broken into manageable bits giving students control. Together with mini-projects, students will be immersed in a real life learning context.





Purpose





Review





What were the strengths?





Rather than taking the teaching tasks into my own hands, the responsibility for imparting these critical thinking attitudes was passed on to the teacher who knows the class best.





This gave teachers ownership of the problem. With a vested interest in improving classroom practice, teachers identified the objectives for the lesson and considered how critical thinking could be imparted.








What improvements are needed?





Through self-reflection and subsequent follow-up with my supervisor, it was decided that students prefer more independence. The problem also lies with project work at the design stage. A workshop for teachers to introduce them to PSOR and learning plans will equip them to design tasks for project work. The templates introduced may function as tools that teachers may use to assess for evidence of critical thinking.





Would have been good if teachers had more time to reflect on the current classroom practice and increase familiarization with LPs. 





To encourage teachers to integrate LPs as a tool for teaching on a regular basis, rather than as a once-off project.








Teachers self-initiating the problem solving process in view of the specific problems their classes encounter with an independent researcher such as myself being adopted as a resource person.





Teachers have a set of easy to use templates to facilitate reflection.





Through the feedback of the students – conversations, emails and response during the workshop. Evidence of success - students continued use of the tools, good work submitted, interest and enthusiasm. Further sharing with the supervisor, principal and teachers will be necessary to discuss which tools to disseminate at the teacher’s workshop and to adopt permanently.





Through conversations with the principal and the subject head, I determined the problems faced by the school. This was followed by a survey of literature to identify the tools that students required. These were tried out at a preliminary workshop for a sample of students with the intention of identifying the relevant skills, the appropriate level of difficulty and students’ initial experiences to the skills.





Differences between plan & action?





Essential differences





How well did I do?





How shall I judge my success?





What did I do?





What actions shall I take?





Outcome





Strategy





Semi-formal interviews conducted with teachers and students after learning plans were implemented.





A formal questionnaire was also completed by the student sample.





LPs clearly a better solution to support critical thinking.











The success of learning plans will be gathered at a post-workshop follow-up with the teachers who will provide feedback on how their students responded to the learning plans.


Greater acceptance and enthusiasm from both management and teachers. Convinced about the usefulness of LPs. Students also enjoyed the opportunity for discovery learning.








� Peter Checkland believes that systems thinking and analytical thinking operate as the twin components of scientific thinking and maintains that: "Systems thinking is founded upon two pairs of ideas, those of emergence and hierarchy, and communication and control" (p.75).
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