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Abstract 
In part I of this paper set, Volk and Bloom discuss the reasons why metapatterns are im-
portant in biological and cultural contexts. Here, in part II, we show how metapatterns 
can be applied to an important problem in qualitative educational research: the difficulties 
in elucidating fundamental patterns of interaction. In meeting this challenge we provide a 
metapatterns-based framework for analyzing and interpreting qualitative data. We begin 
by acknowledging the importance of context, the setting within which any system under 
investigation can be expected to exhibit metapatterns as functional components that are 
vital for the maintenance of that specific system within a particular context. We follow this 
discussion by defining three dimensions of our proposed analytical framework. The first di-
mension, which we call depth, examines the various metapatterns involved in the particular 
system under investigation. Extent is the second dimension, which involves extending to 
other contexts the interacting sets of metapatterns found in the investigation of depth. The 
third component is abstraction, which involves generating overarching principles or models 
from the analytical results of the first and second dimensions (i.e., depth and extent). We 
recommend that these three dimensions should be used recursively to meet the challenge 
named above. We demonstrate the framework through an example of a classroom discussion 
involving children arguing about the concept of density. We conclude with a discussion of 
the implications of this analytical framework, along with a list of fundamental principles of 
this framework and a list of questions that can guide qualitative research. 

http://www.complexityandeducation.ca
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Introduction
Investigations of students, teachers, classrooms, and schools present chal-
lenges to researchers. Such investigations involve complex systems of think-
ing and emotions, interactions between individuals and groups, processes 
that change over time, and sets of assumptions and expectations about 
learning and teaching. The challenges we face as researchers involve how we 
gather and analyze data that elucidate the complex patterns of interactions 
within such systems. The current status of qualitative research in education 
includes numerous paradigms, along with a wide variety of well-established 
approaches to data collection and analysis. Although these paradigms and 
approaches provide powerful tools for researchers, we are offering another 
set of tools that can provide for greater depth of analysis, for the extension 
of analytical claims across diverse contexts, and for the generation of more 
abstract and overarching explanatory principles and models. The tools we 
are providing are discussed in terms of a recursive analytical framework 
based on metapatterns. 

As discussed in Part I, we expect metapatterns to be an integral part 
of any system subject to either biological or cultural evolution. Therefore, 
metapatterns will be found operating in the social and cognitive systems at 
play within school and classroom contexts. As such, we can expect to develop 
conceptual constructs arising from our data analyses, which are based on 
interacting sets of metapatterns embedded in the particular systems under 
study. At the same time, since metapatterns appear throughout cultural 
and social contexts, we can expect to find transferability of these conceptual 
constructs across contexts. 

The Analytical Framework
As discussed in the first paper of this set (Volk & Bloom), metapatterns are 
broad, overarching patterns that span multiple contexts (e.g., academic 
disciplines, cultures, personal experiences, etc.), and are transphenomenal 
and transdisciplinary (transphenomenal and transdisciplinary come from 
Davis & Phelps, 2005). Although context-specific meanings of each metapat-
tern may differ, the essential core meanings or functions are shared across 
such contexts. 

The use of metapatterns in data analysis, we suggest, will be recur-
sive within and between three dimensions: (a) going into greater depth 
with context-specific meanings, (b) extending across contexts with more 
fundamental meanings, and (c) developing generalized principles (i.e., ab-
stractions) based on both fundamental and context-specific meanings (see 
Figure 1). In other words, as we begin analyzing a data set, we can begin 
by recursively examining specific patterns and interactions among patterns 
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with each recursion going into greater depth. At the same time, we can 
extend our analyses across contexts, from those that are closely similar to 
those that are highly dissimilar. Such an approach establishes a continuity 
of meaning as we extend into greater depth and across contexts, as well as 
levels of scale as suggested by Fleener (2002). As we work with our data in 
this way, we also can begin to recursively simplify our understandings of 
the interactions among patterns while developing more abstract guiding 
principles and models that not only explain the depth of our context-specific 
understandings of these patterns, but also explain our understandings of 
these patterns across divergent contexts. 

Such recursivity is similar to Davis’ (2005) argument for fractals as the 
basic pattern of learning. The constraints of particular rules or ideas, such 
as the developing abstractions, generalizations, or models in figure 1, act to 
develop similar (but not the same) and increasingly complex patterns across 
layers or levels of whatever system is being investigated. Davis refers to this 
application across layers as scale independence, where learning follows un-
predictable, non-linear pathways that share certain similarities across layers. 
This particular sense of layers applies to the layers of contexts as “extent” 
and to the layers of “depth” of analysis in figure 1. The reiterative nature of 
analysis and learning in the model depicted in figure 1 produces increasingly 
complex and interconnected understandings of based on the “rules” or func-
tional meanings of metapatterns and other broadly applicable concepts. 

Figure 1. Recursive 
approach to data 
collection and analysis. 
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As we move toward discussing the three dimensions of this framework 
(i.e., depth, extent, and abstraction), it is important to discuss the notion of 
context as a critical feature to understanding anything. Bateson (1979) was 
adamant in making the point that “without context, words and actions have 
no meaning at all” (p. 16). Words and actions need to be situated in one or 
more relevant and meaningful contexts, in order to develop any degree of 
complex understandings. In conducting research in education, the contexts 
that may (or need to) be addressed include those that are concerned with 
the historical, social, political, psychological, cultural, and disciplinary (i.e., 
subject matter) spheres of influence, among others. Context, in this sense, 
can be thought of as a sphere or spheres in which particular discourse, ac-
tions, and thinking occur. 

The 3 Dimensions
Depth
Depth of analysis involves the recursive examination of specific patterns 
and relationships that are parts of the system under investigation. As we en-
counter particular phenomena in research, we start with general descriptions 
followed by questions that lead us to examine these phenomena in greater 
depth. Patterns found in our initial analysis can be applied in the process 
of revisiting our data in search of more subtle and specific sets of patterns. 
What we may find are patterns within patterns within patterns or layers of 
patterns that build upon one another. This entire process of examining depth 
involves a recursive approach that continues to generate questions that look 
for increasingly specific patterns and interactions among patterns. 

Extent
Extent involves the breadth of the application of metapatterns across con-
texts. In other words, the same sets of patterns may appear in business, 
social, and cultural contexts. In a sense, this particular aspect of the ap-
plication of metapatterns has to do with transference. Since metapatterns 
appear across multiple disciplines and contexts, transferability is built into 
the entire process of recursively applying specific interactions of patterns 
in multiple contexts. 

Abstraction
Abstraction refers to the construction of generalized principles. As we begin 
to develop representations of the interactions of various metapatterns and 
apply them across contexts, we can begin to develop principles, models, or 
generalizations. The process of abstraction is one of developing simplified 
representations of the complex systems of metapatterns elucidated through 
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the previous processes of going into depth and extending across contexts. 
In the classroom, such principles can help guide instructional planning for 
engaged discourse, inquiry, and so forth. At the same time, such principles 
are tested across contexts (i.e., once again revisiting “extent”). 

Summary
This entire process of using metapatterns as an analytical framework involves 
two applications of recursion. The first process of recursion occurs within 
each of the three dimensions of depth, extent, and abstraction. The second 
process occurs as we cycle through the three dimensions. Such dual recursiv-
ity allows for continual checks and balances against data and observations 
from the particular context of study through a variety of other contexts. 

We argue that metapatterns provide a framework for exposing interac-
tions among patterns of cognition, discourse, culture, organization, physical 
and social environments, and other contexts. While, at this point, there is a 
rather short list of metapatterns (see Part 1), any number of other concepts 
and patterns can be applied in the same way. For instance, we may find that 
“power” arises in a discussion among teachers when referring to administra-
tors. Power, of course, has a number of context specific meanings, includ-
ing the scientific meaning, where power is the amount of work done in a 
particular period of time. However, a basic meaning shared across contexts 
revolves around the notion of the ability to influence, impact, or control some 
object, person, event, or situation. As we recursively examine the notion of 
power, as expressed by teachers, we can probe into the depth of how power 
from administrators affects other patterns of teachers’ actions and thinking, 
extend the patterns of power interactions to other professional and social or-
ganizations, and develop overarching hypotheses about the effects of power 
relations in social contexts. We suggest that metapatterns are particularly 
“powerful” tools for this kind of analysis. While we typically assume that 
such analytical processes deal only with the specific data in hand, the three-
dimensional recursive process described here provides for the emergence 
of creative insight and new connections. Such a process is not unlike Doll’s 
(2003) notion of modes of thought as a triad of science (logic and reason), 
story (culture and person), and spirit (life, breath, and vital integrity). In a 
sense, science delves into depth, story involves connecting across contexts, 
and spirit is related to “breathing” life into the abstractions and generaliza-
tions that arise from recursively moving through depth and extent.

The utility and power of this approach lies in the ubiquity and elemental 
or constitutive nature of metapatterns. The shared functions and meanings 
across contexts, as well as the context-specific variations of functions and 
meanings, provide a means for deeper analysis and for more extensive 
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cross-contextual comparisons. While many useful and powerful analyti-
cal and interpretive frameworks already exist for use in education and the 
social sciences, the approach we are suggesting here can be used both as a 
stand-alone analytical approach and in conjunction with other analytical 
frameworks. For instance, Activity Theory (Engström, 1996, 1999, 2000, 
2001) provides a powerful model for analyzing the dynamics of human 
activity. This model overlays two triads of dimensions (i.e., subject-object-
community and rules-instruments-division of labor) along with resulting 
outcomes of activities. By also utilizing a framework of metapatterns and 
the recursive approach to complex analysis, we can elucidate further details 
of each dimension, as well as the relations between these dimensions. For 
instance, communities can be further analyzed in terms of the particular type 
of layering, the binary-based nature of relationships in and the center(s) of 
the communities, the directionality of movement or activity within com-
munity (arrows and cycles), and how these three aspects of the community 
interact to produce other patterns of relationship, structure, function, and 
meaning. In addition, “rules” as a combination of arrows (directionality), 
tubes (directionality and relationships), borders and pores (limits and regu-
lation), etc. can interact with other dimensions (i.e., community, subject, 
object, instruments, and division of labor) and their constituent functional 
patterns. So, while Activity Theory can be used as a stand alone analytical 
framework, the addition of our recursive metapatterns-based approach not 
only can bring more specific, underlying patterns to the surface, but also can 
allow the resulting combined analyses to be applied to different contexts and 
to the generation of abstracted models, explanations, and generalizations 
within and across contexts. 

The next section of this paper will provide an example of using metapat-
terns as an analytical framework. This example involves student learning, 
thinking, and discourse, with specific emphasis on a student generated and 
maintained argument about density. 

An Example from Learning, Thinking, and Discourse
The example we will discuss involves data collected during an argument 
about density (Bloom, 2001). The original analysis of this data utilized 
chaos and complexity theories as a framework. However, as shown here, a 
metapatterns framework provides for a more detailed and in-depth analysis. 
In providing this analysis, we will focus specifically on the metapatterns of 
spheres, holarchies, borders, binaries, centers, arrows, breaks, and cycles. 
The following discussion not only will elucidate how these metapatterns 
can be used in the description of context, depth, extent, and abstraction, 
but also will point out how the language of metapatterns can extend the 
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analysis beyond that of the language of complexity sciences as was used in 
the original analysis.

Context
We will first provide a brief overview of the original study. The argument 
about density occurred in a small grade 5, 6, and 7 science classroom with 
11 students. The school was private and located in an urban setting on the 
east coast of Canada. The particular unit of study was based on a portfolio 
culture approach (Gitomer & Duschl, 1995) to the concepts involved in float-
ing. Three groups of students were “competing” as simulated consulting 
firms for boat designs to be submitted as proposals to a fictional govern-
ment committee. On the second day of the unit, the students were engaged 
in predicting which objects from an assortment would float or sink. Among 
these objects were 11 blocks of different types of wood with varying densities, 
including ebony. After the students found that much to their surprise ebony 
sinks, the argument began with one student stating that “if you scaled up 
the big piece of wood, then you have to scale up the water, too.... So, then 
it would float.” The argument took place over a period of five successive 
days of class meetings, which met twice a week. 

In the original paper (Bloom, 2001), the description of the context provid-
ed additional details within the scope provided in the previous paragraph, 
but did not provide an analysis of the context. This new analysis focuses 
upon the context of the classroom as a holarchically layered community (see 
Figure 2). Holarchies, in this sense, are conceived of as social layering, where 
students were invited to move through layers of participation and engage-
ment in doing science as knowledge producers. Such a context valued their 
passion, ownership and control, and meaning-making. In this description 
of context, we characterize the classroom as a community of participants, 
where students share in the control of classroom activities, discourse, and 
conceptual content. This description of the classroom context is in contrast 
to the more traditional hierarchically-layered classroom, where the teacher 
is in control and where students are characterized as more passive recipients 

Figure 2. Context of the classroom as holarchic community.
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of information, followers of teacher instructions, and responders to teacher 
questions. Such a description of context provides a more distinctive descrip-
tion of the social atmosphere, relationships, and structure of the classroom 
than that described in the original study (Bloom, 2001). 

It is interesting to note that a holarchic community provides a context for 
autopoiesis not only in terms of community maintenance and continuity, but 
also in terms of the growth in complexity of learning. Such an autopoietic 
view of the social milieu is similar to that of Maturana and Varela’s (1998) 
third-order structural couplings of organisms in autopoietic unity within a 
particular environment. From this perspective, the roles, rules, and social 
dynamics must go through a period of change as participants move from 
the typical hierarchical structures in schools and society at large. In a sense, 
such a process is consistent with Maturana and Varela’s view of human 
social phenomena, where:

Coherence and harmony in relations and interactions between the members 
of a human social system are due to the coherence and harmony of their 
growth in it, in an ongoing social learning which their own social (linguistic) 
operation defines and which is possible thanks to the genetic and ontoge-
netic processes that permit structural plasticity of the members. (p. 199)

As a result, the community becomes an autopoietic, unified social system 
of individuals, where mutual development and complex learning are key 
processes. 

In addition, the subject matter context included not only the specific con-
ceptual content involved in the exploration of floating, but also the nature of 
science as an inquiry process of knowledge production. The conceptual content 
itself included numerous concepts. Two concepts are represented as an oppos-
ing binary (i.e., gravity and buoyancy). The third concept is represented as a 
sphere of inwardly directed arrows (i.e., pressure) (see Figure 3). The fourth 
concept of density is comprised of a binary of two additional concepts of 
mass and volume (see Figure 4). The fifth major concept concerned molecular 
structure. This concept arose from the students, but was not included in the 
initial planning for the unit. This concept is represented in Figure 5 as a binary 
of the students’ conception vs. a simplified scientific conception. The student 
conception is depicted as homogeneous spheres, while the scientific version is 
depicted as heterogeneous sets of spheres connected by tubes. Four of these 
concepts were a part of the planned conceptual territory to be covered in the 
unit on floating, while the fifth concept arose from the students during the 
course of the argument. The fifth conception of molecules, however, was based 
on the assumption that all molecules were the same size, had the same mass, 
and occupied the same amount of space. In this analysis, the metapatterns 
of spheres, tubes, binaries, and arrows have been used to provide simplified 
representations of student and scientist concepts. 
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Figure 3. Context of conceptual content as binaries and spheres of arrows. 

Figure 4. Context of conceptual content of density as binary of mass and volume. 

Figure 5. Context of conceptual content as binary of 
student vs. the scientific conception of molecules. 

The graphic representation of these concepts as an opposing binary of 
gravity and buoyancy, a sphere of pressure, a binary of mass and volume 
(i.e., density), and a binary of spherical conceptions of molecular structure 
provide a foundation for understanding the conceptual territory. Additional 
representations of student conceptions can be juxtaposed to each of these 
representations, as in Figure 5, to show differences between the students’ and 
the scientific understandings. For instance, the students’ understanding of 
pressure would be depicted as downward, unidirectional arrows (compare 
to Figure 3). Such metapatterns-based representations not only provide a 
depiction of the conceptual territory, but also provide for opportunities to 
show contrasting (binaries) of student vs. scientific conceptions. 

The context of the nature of science includes, among a variety aspects, 
a cycle of inquiry and a cycle of argumentation (see Figure 6). The inquiry 
cycle is driven by a center of questioning, while the cycle of argumentation 
is driven by a conflicting binary-based center. Such centers provide a basis 



54

The Use of Metapatterns for Research into Complex Systems, Part II

for organizing and implementing classroom instruction, as well as a basis 
for analyzing classroom processes, interactions, and activities. 

In general, we can depict the context of this particular research or almost 
any classroom teaching and learning project as the interaction between 
and overlap of multiple contexts (see Figure 7). Although Figure 7 depicts 
six overlapping contexts, others could be added as necessary in order to 
thoroughly describe the overall context of a particular research project. If 
the particular classroom had one or more distinctive cultural groups (e.g., 
Native American, Korean, African-American, et al.), additional spherical 
representations of cultural contexts would need to be added. 

The original analysis of the previous aspects of the classroom context 
(Bloom, 2001) described some aspects of the classroom community, the con-

Figure 6. Context of the nature of science as cycles of inquiry and argument with questioning as the 
 initiating, maintaining, and organizing center of inquiry and center as binary in the argument cycle

Figure 7. Multiple contexts within the 
context of science classroom research.
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ceptual understandings, and the nature of science. However, the metapat-
terns-based analysis provided here covers some aspects of the context more 
succinctly and in more detail (see Figures 3 through 6). In addition, this 
analysis covers other contextual aspects that were not addressed thoroughly 
in the original study (see Figures 2 and 7). 

The 3 Dimensions
This section will demonstrate how the three dimensions of depth, extent, and 
abstraction can be applied to this example of a classroom argument. We will 
point out where the metapatterns approach has added to the analysis. 

Depth
As depicted in figure 8, this argument arose from a central (i.e., center) con-
flict (i.e., binary) as to whether ebony would float in a larger body of water. 
In the original analysis, the notion of ebony sinking was categorized as the 
attractor. However, in the present analysis, we have used the metapatterns 
notion of a conflicting binary acting as a center. Although “attractor” is 
certainly a useful concept, adding a more specific and in-depth notion of 
conflicting binary not only provides more information about the initiating 
and self-maintaining center, but also provides information about the nature 
of such stimulating centers, which can be used in instructional design and 
implementation. In addition to this central conflict, we have identified, in 
the present analysis, another central factor, which was required for the argu-
ment to occur and continue over time. As in chaotic systems, some source 
of energy is required (Capra, 1996) for self-initiating, self-generating, and 
self-maintaining. The energy center for this argument involved a triadic 
synergy between (a) ownership over the ideas, (b) passion for engagement, 
and (c) an emotional commitment to ones’ ideas. As opposed to biological 
and physical systems, this social system was energized by psychological-
emotional factors. The in-depth analysis of this particular energizing center 
was not addressed in the original paper (Bloom, 2001). In addition, it is 
worth mentioning that yet another center is embedded in this particular 
argument. This center involves a sense of goal, which, in this case, has do 
with “winning” the argument and which acted to motivate students to 
maintain their engagement.

During each of the subsequent days after the initial start of the 
argument, students re-initiated the argument by introducing new ideas 
and “evidence.” The argument also increased in emotional intensity and 
conceptual complexity. The volume of students’ voices increased to the 
point of screaming. Students started standing up and talking to emphasize 
points with occasional trips to the chalkboard, in order to draw diagrams 
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to make their points. As can be seen in figure 8, the conceptual complexity 
increased as new ideas were introduced (depicted as the branching of 
thematic arrows). These new ideas, in turn, became new binary-based 
centers for breaks. Such breaks added new thematic patterns, which 
continued to be addressed through the argumentative discourse cycles. 
In the original analysis (Bloom, 2001), the thematic arrows and cycles 
(“feedback loops” in the original analysis) were depicted in the same 
way. However, the breaks, which were referred to as “bifurcation points,” 
were not shown as being comprised of conflicting binary-based centers. In 
the new analysis, thematic helices (i.e., cycles extended by the arrows of 

Figure 8. The original complexity theory analysis (Bloom, 2001, p. 461) and 
the metapatterns analysis of complexity in students’ argument about density. 
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time) have been added to depict how the same basic thematic arguments 
extended throughout the entire episode and acted to hold together the 
entire “system.” 

The thematic development during this argument began with a statement 
that ebony probably would float if the piece of ebony was placed in a larger 
body of water. During the initial phase of the argument, students attempted 
to clarify their claims, while trying to counter the claims of others. As this ini-
tial phase progressed, the ebony-would-float side of the argument appeared 
as if the students’ conceptions involved a Piagetian conservation of volume 
issue. However, as the students moved to the next phases the conceptual 
issue developed into one of pressure and density, with the introduction of 
a molecular concept from the opposing side. Each new introduction of evi-
dence or related knowledge claim formed a new binary-based center and 
thematic break. By the end of the argument, students on ebony-would-float 
side were stating the water can be compressed with enough pressure based 
on the logic that if water can be “decompressurized,” as with steam, then 
water can be “compressurized” (thus increasing density). The molecular 
and oppositional side of the argument added little new information, while 
maintaining that water cannot be “compressurized.” 

The concepts comprising both sides of the argument were partly accurate 
and partly inaccurate. Certainly, the molecular structures and weights of 
substances affect density. However, the student’s understandings of mol-
ecules, as depicted in figure 5, involved an inaccurate concept of molecules: 
molecules tended to be the same size and weight across substances. The 
notion of pressure, which could increase the density of certain substances 
(i.e., gases), was not one that depicts pressure as omni-directional, but one 
that depicts pressure as a unidirectional force (see figure 3). Both of these 
inaccurate concepts appear to be what diSessa (1993) refers to as p-prims 
(i.e., phenomenological primitives). Both concepts are situated in common 
everyday experiences and uses of language (i.e., pressure and molecule as 
a building block). In addition, both concepts have become subconscious 
(or pre-conscious) interpretive frameworks that appear to be self-evident 
truths. Such p-prims create obstacles or borders to developing accurate 
conceptual understandings by influencing how phenomena, such as float-
ing, are interpreted.

The previous paragraphs demonstrate an analysis that goes into depth 
in examining the kinds of patterns that contributed to the particular ongoing 
argument. The significant features involve a synergy of initiating, organizing, 
and energizing centers that provide for the continuity of cyclic patterns of 
argument. During these cyclic patterns of argumentation new binary-based 
centers occur, which, in turn, lead to the emergence of new thematic patterns 
and increasingly complex concepts.
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Extent
The consideration of extent was not addressed in the original publication 
(Bloom, 2001), other than to make suggestions within the level of classroom 
scientific arguments. In our present analysis of extent, we consider the broad 
applicability of metapatterns to be one of the advantages of using a metapat-
terns-based framework. So, if we consider the previous metapatterns of the 
analysis, we can apply them to other contexts. Figure 9 depicts a generalized 
pattern of extension across contexts. For example, we can take the patterns from 
the density argument analysis (“A” in Figure 9) and apply them to classroom 
arguments (“B” in Figure 9), in general. As a proposition to be tested, we can 
assume classroom arguments that allow children to take ownership over their 
ideas and to express their ideas freely involve similar initiating binary-based 
centers. Some sort of conflicting binary of two opposing ideas, as the mini-
mum system for a disagreement, will most likely be involved, as well as some 
combination psychological and emotional factors that comprise an energizing 
center. The result is a triad of centers: (a) a conflicting binary of ideas (i.e., the 
argument content binary), (b) an emotional-psychological or energizing center, 
and (c) a goal center. Any argument forces individuals to return to their own 
understandings and either seek out new supporting ideas and examples or 
develop a more cohesive rationale for their stance. As a result, unique thematic 
patterns can emerge from the introduction of such new material that becomes 
incorporated into the formation of new binary-based centers. 

The same pattern applies to non-argumentative patterns of discourse (“C” 
in Figure 9), as well. However, rather than possessing a conflicting binary as 
an initiating center, the emergence and maintenance of extended classroom 
discourse may involve an initiating center that can be comprised of a com-
miserate or shared binary (or larger groupings) of ideas. For instance, in the 
same setting in which the density argument occurred, the students engaged 
in extended discourse within their groups as they worked on developing a 
prototype boat during the first class, as well as when they focused all of their 
class time on developing their portfolio proposals for the boat designs. In these 
situations, the initiating center was the simulation itself, where they took on 
the roles of scientists to develop a boat design. The center in this situation took 
on the characteristics of a unifying binary of present status and goal, in which 
the present status was continually compared against the goal. In addition, the 
energizing center was again a triadic binary of ownership, imagination, and 
emotional stake in the simulation. As they proceeded with their work, the 
cyclical patterns of discourse took on new thematic patterns that included not 
only the scientific concepts involved in their boat designs, but also imaginative 
elaborations on the characteristics of their boats. These imaginative elaborations 
included various entertainment facilities on the boats with sometimes quite 
humorous aspects, such as a bar and casino with a drinking age of 10. 
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As we extend our analysis to other contexts, we find that similar patterns 
are required in any argument (“D” in Figure 10) or discourse (“E” in Figure 
10) context. Our proposition suggests that some sort of binary-based center 
is required for discourse to occur. At the same time, our proposition also 
suggests that a psychological-emotional center is required for any kind of 
mutual give-and-take discourse to occur and extend over a period of time. 
Whether we engage in an argument or discussion with a family member, 
a friend, co-worker, or even a complete stranger, the same sorts of centers 
may be required for cyclical discourse to occur. The longer the discourse, 
the more new information will be introduced, which, in turn, leads to the 
emergence of new layers of thematic patterns.

However, not all social contexts are conducive to extended arguments 
and discourse. Some contexts are too restrictive in terms of the ability of 
participants to engage in more free-flowing arguments and discourse. Such 
restrictive contexts generally occur in hierarchically structured situations, 
where power and control move from the top layer to the bottom. In class-
rooms that are controlled by the teacher, arguments, such as the one described 
here, do not occur. Students are required to raise their hands. Each statement 
is evaluated by the teacher, and emotional outbursts (i.e., passionate expres-
sions of ideas and stances) lead to reprimands. In hierarchically structured 
corporate contexts, the same sort of repression of work-related arguments 
and discourse between the layers of the hierarchy do not occur. The power 
and control of those in higher layers lead to pressures to conform, obey, and 
not question those in authority (Wood, 1990). However, if students or co-
workers residing in the same layer are not involved in competing for higher 
status, they may engage in arguments and discourse. However, at this point, 
the particular context for such conversations moves along a continuum 
from hierarchy to holarchy. Holarchies are embedded layers where power 
and control are distributed and shared among participants in the particular 
context. Obedience, conformity, and not questioning authority are no longer 
issues in a holarchic context, where individuality, responsibility for oneself 
and the group, and questioning authority of any kind are valued. 

Figure 9. Recursive extension across contexts. 



60

The Use of Metapatterns for Research into Complex Systems, Part II

Abstraction
As we consider all of the points that have been made thus far in this section, 
we come to a stage where we can simplify and generate working hypotheses 
and principles about arguments and discourse. Figure 10 depicts five general-
ized principles of discourse. At the top of figure 10, context is depicted as a 
set of embedded spheres. Spheres denote a sense of containment, as well as 
a sense of equanimity. The embedded spheres become a holarchy, where the 
layers denote levels of participation or engagement in the particular context. 
In this case, the context refers to community, such as a classroom community. 
A community conceived of as a holarchy is one where power and control are 
distributed, shared, and negotiated, as opposed to the centralization of power 
and control at the top of a hierarchy. Holarchic communities provide a sense 
of equanimity and a safe atmosphere where participants feel free to express 
their individuality, challenge authority, and develop a sense of responsibility 
for and ownership of the particular community. However, as mentioned previ-
ously, the sense of holarchy lies at one end of a continuum with the sense of 
hierarchy at the other end. In other words, most situations, whether they are 
classrooms, small businesses, social organizations, or political entities, lie along 
the continuum between centralized and distributed power and control. The 
more the situation lies towards the distributed power end of the continuum, 
the more conducive the situation is for productive argument and discourse. 
Even a layer in a hierarchy may take on more of a holarchic sense, depend-
ing upon the way in which the particular supervisor or boss for that layer 
(in the immediately above layer) develops the atmosphere and operation of 
the layer. In addition, discourse and argument may arise in highly structured 
hierarchic layers, as when two or more workers may start a lengthy discus-
sion while working. However, in such a case, the discourse usually does not 
involve the work at hand, but involves some other topic, whether sports or 
some other common interest. In such cases, we tap into overlapping contexts 
or communities. Such conversations do not really occur in the hierarchy (in 
terms of the purpose of that community), but do occur in the community of 
individuals outside of the work-related hierarchy. The conversations may 
physically occur in the setting of the hierarchy, but psychologically occur in 
the context of friendship, which in itself connotes a sense of holarchy. Basically, 
we can generate a guiding hypothesis or principle that states: 

Our proposition at this level of abstraction suggests that argumentation 
and discourse, which are meaningful and relevant to a particular com-
munity, need to be situated in a holarchically-oriented context. In such a 
context, participants do not perceive a threat from a higher authority and 
feel free to express their individuality, question authority, and feel a sense 
of responsibility and ownership over the ideas and operations associated 
with the community. Examples of such holarchic communities, include 
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Google (Ignatius, 2006), W. L. Gore & Associates (W. L. Gore & Associates, 
2006), and The Body Shop (Goleman, Kaufman, & Ray, 1992; The Body 
Shop, 2006). 

The move from peripheral participation to full participation may not take 
a direct path and once participants move through layers of participation 
towards the center, they may move back and forth towards the center and 
towards the periphery. Such moves may depend on contextual factors in 
the community or on a variety of personal factors. 

In the original analysis (Bloom, 2001), the notion of providing student 
control vs. teacher control was discussed. However, the notion of control 
was not embedded in a generalized or abstract context of a holarchic com-
munity. The utilization of holarchic communities as a context has allowed 
us to develop broader principles and models of the types of contexts that 
are conducive to argument and discourse. 

The three representations in the middle of figure 10 (next page) depict 
three types of centers required in arguments and discourse, which have been 
abstracted from our analysis of the data. The first of these centers (from the 
top) depict the types of binary components of centers required for initiating 
and maintaining discourse where thematic complexity increases over time. In 
general, binaries unify or separate. In relationships among people, binaries 
based on negotiation and sharing tend to unify over time, while binaries 
based on competition for power or control and on domination-submission 
tend to initiate conflict, which tend to separate or disconnect over time 
(Bateson, 1972; personal communication, August 4, 1975). In the argument 
described in this paper, a conflicting binary acted to initiate the argument. 
However, the overarching friendships among the students provided a deeper 
unification, which prevented a dissolution of the relationships and aided in 
the continuation of the argument over five days. In general, argumentation 
is initiated by binaries that separate. In other words, our hypothesis suggests 
that some sort of conflicting binary needs to act as the initiating center for 
arguments. On the other hand, extended non-argumentative discourse can 
be based on a negotiative (reciprocal) binary, where participants share some 
particular idea, belief, emotional reaction, and so forth. 

The energy center for initiating and maintaining extended arguments 
and discourse involves a psychological and emotional connection to the 
particular topic. Such psychological and emotional connections may involve 
a number of factors, such as (a) ownership over the ideas generated, (b) an-
ger, (c) inspiration or other stimulating emotion, (d) some connection to the 
material being discussed, (e) a sense of intrigue, and (f) any of a variety of 
other psychological and emotional factors involving some sense of passion. 
In general, psychological “energy” is needed for participants to engage and 
continue in extended conversations. 
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Figure 10. Generalized hypotheses or principles of argument and discourse. 
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The third type of center required for extended engagement in discourse 
involves a sense of goal. The goal may lie somewhere along a continuum 
from a vague sense of sharing one’s ideas or winning an argument to a 
specific achievement, such as the development of a particular product. 
Everyday chats, where people talk about one thing after another with no 
clearly apparent goal, generally have an embedded goal of maintaining a 
friendship or sharing something about oneself. In other situations, competing 
and conflicting goals may lead to initiating and sustaining discourse. In 
general, goals as centers serve to initiate and maintain the dynamics of 
complex activity and discourse, and may even lead to further complexity. In 
other words, goal-centers can fuel the dynamic processes of much of human 
activity. Although goals-centers may not be involved in all of human activity, 
the extent and influence of such centers can be the focus of further research. 

These three types of centers—initiating and self-maintaining, energy, 
and goal—are necessary components to any type of extended discourse. 
These three centers can form a kind of unified triadic center, which may be 
composed of various binaries. Such a triadic center is a synergy of cognition, 
emotion, and relationship that serves, for the most part, to engage and con-
nect people during extended discourse. However, there may be instances 
where extended arguments may result in disconnection among participants. 
If the initial conflicting binary is not resolved in some way, a disconnection in 
the relationship may occur. Resolving a conflicting binary generally involves 
negotiating an agreement, even if the agreement is explicitly or implicitly 
agreeing to disagree. In the original analysis, the sinking of ebony acted as 
the attractor, which we are now referring to as a center. 

The last hypothesis or principle depicted in figure 10 involves the types of 
borders or obstacles to extended discourse. Some of these obstacles include not 
having one or more of the centers discussed previously (e.g., conflicting or com-
miserate binary-based center, emotional energy center, and goal focused center), 
where the lack of any one of these centers could prevent engagement. Other obsta-
cles include those related to the context in which discourse occurs. As mentioned, 
hierarchical structures tend to create obstacles, such as power and control from 
above that creates an atmosphere that threatens self-expression or the questioning 
of authority. In addition, if the topics or themes lack meaning or relevance to in-
dividuals, extended discourse will not occur. In the example argument discussed 
previously, the concept of density holds great potential for not being meaningful 
or relevant to students. However, in this particular case, the students generated 
ideas that were their own; they had ownership and therefore the ideas were  
personally meaningful and relevant. So, the notion of meaning and relevance 
does not lie just in the conceptual or thematic material itself, but in a context 
in which there is an interplay between the thematic material, the notions of 
ownership, and the atmosphere that supports discourse. 
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Summary
In this section, an example of how metapatterns were used in the recursive 
analysis of a student argument has been used for an in-depth analysis of 
the argument. Following this analysis, the example depicted how such an 
analysis can be extended across contexts to those not specifically involved in 
science classrooms. The final part of this section provided an example of how 
the analytical results of the previous two approaches (depth and extension) 
can be used to simplify and develop abstractions in the form of generalized 
hypotheses, models, or principles. In the final section of this paper, the im-
plications for such a triadic approach to the use of metapatterns and other 
broad concepts will be discussed. 

Discussion  
From the previous discussion and example of how metapatterns can be used 
as an analytical framework, we can see how the use of metapatterns and 
other broadly applicable concepts provide important tools for analyzing 
descriptive, naturalistic data. The following points summarize the major 
advantages of such an approach. In considering these points, it is important 
to keep in mind that although the term “metapatterns” is being used, other 
concepts can be used in the same way. 

1.	 Metapatterns provide a set of conceptual patterns that are applicable to a wide 
range of contexts or research topics. Since metapatterns appear and share fun-
damental meanings across all contexts of human experience and subject matter 
disciplines, they can be applied to a wide variety of research topics (see Volk 
and Bloom, part I of this paper set). 

2.	 Metapatterns act as tools for exposing and identifying a variety of subtle pat-
terns in data that could be easily overlooked. As we analyze data, it is often 
difficult to identify deeply embedded, subtle or implicit patterns that can be 
working beneath the surface of discourse, interactions among individuals, so-
cio-cultural contexts, and so forth. As we work with metapatterns, we begin to 
see how particular patterns and the interactions among patterns come into play, 
where such implicit patterns were not obvious. 

3.	 Metapatterns can be used to visually represent patterns and interactions among 
patterns. Since most metapatterns have structural forms as well as functional 
features, they lend themselves to iconic representations. Non-structural forms, 
such as time, can be represented with arrows, cycles, or a series of stages. 

4.	 Metapatterns provide tools for exposing deeper understandings of data. As is 
evident from the example discussed in this paper, metapatterns can be used 
to expose more subtle levels of interactions, processes, and other factors. Such 
deeper levels of understanding in specific contexts are particularly salient in 
complex systems and situations. 
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5.	 Metapatterns provide tools for comparing patterns across contexts. Where such 
patterns occur across contexts (as in number 1, above), they also can be used for 
cross-contextual comparisons of specific sets of patterns. As particular patterns 
of interactions are elucidated in one context, similar patterns can be identified 
in contexts ranging from those that are similar to those that are quite dissimilar. 
Such a process can be described as a transfer of knowledge. Such comparison 
extend from near transfer to far transfer (Haskell, 2001). 

6.	 Metapatterns provide a way for simplifying and abstracting in ways that al-
low us to develop generalized hypotheses and principles. As we identify context 
specific patterns and their complex interactions, we can simplify the meanings 
inherent in these patterns in ways that allow us to develop abstract generaliza-
tions, hypotheses, and principles. 

7.	 The triadic application of metapatterns to depth, extent, and abstraction in 
data analysis and interpretation provides a way for supporting the validity and 
reliability of such analysis and interpretation. Bateson’s (1979, 1991) notion of 
metapatterns involves patterns that connect across contexts as an epistemology 
that spans disciplines. As such, metapatterns as an epistemological framework 
provides a way to both simplify our approach to abstracting basic principles and 
elucidate highly complex interrelationships. In addition, the recursive approach 
to depth, extent, and abstraction provides an approach to addressing concerns 
of generalizability (Denzin and Lincoln, 1998, 2005), since such an approach in-
volves extending the abstractions and deeper patterns of understanding across 
contexts. If such a process works, the explanations generated in one context may 
be applicable to other contexts, as well. In other words, as we develop gener-
alized patterns of complex interactions in one context, we may find that such 
generalized patterns can be found in other contexts, such as competing binary-
based centers initiating and maintaining an argument in a classroom, as well as 
at scientific conferences, business meetings, and multi-national negotiations. 

In general, the use of a metapatterns framework in data analysis is a 
valuable tool for analyzing and interpreting data collected from complex 
systems. This framework is equally useful in studies of cognition, discourse, 
social and cultural systems (e.g., classroom and school communities, profes-
sional communities), the interaction of physical environments and social 
systems, educational policy and administrative structures, and almost any 
other context. 

In addition, we can utilize this framework as a basis for generating 
research questions. Although the specific questions we ask are determined 
by our specific interests, contexts, and paradigms, a generalized set of 
questions are presented in Table 1. 

In general, such a recursive, metapatterns-based approach provides 
qualitative researchers with a set of tools that will aid in the depth of analysis 
and provide a means for developing abstracted principles and models. As 
emergent properties with functional descriptions, metapatterns have the 
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potential to increase the robustness of our approaches to understanding of 
the complex systems involved in learning, thinking, classrooms, teaching, 
and schooling, in general. 

In the first paper of this set, we mention the educational value of metapat-
terns. Certainly, we can conceive of research as a mode of learning. It is not a 
huge leap to conceive of metapatterns as a focus for learning at all age levels. 
Although it was not the topic of this paper, such implications for the use of 
metapatterns need to be considered as we further investigate the utility of 
metapatterns in our own work as researchers and educators. 
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