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Abstract 

Information is complex, multi-dimensional, interdisciplinary, and systemic. Language systems 

can be perceptually fragmented, negatively impacting environmental performance within crit-

ical resource management systems including waste management. Linguistic systems impact 

cognitive, material, and communicative functions collectively within any phenomenon. The 

concept of a semiosphere unifies diverse, and dynamic dimensions of information, where 

space, time, mind, matter, and media form connected systems and patterns. This study builds 

a unifying model and linguistic research method for studying information dynamics within an 

ecological-material framework. It exposes core functions of language within a solid waste and 

recycling lifecycle case study. In analyzing video segments and interviews, I found deep struc-

tures within a semiosphere that appear fragmented, yet are actually fractal in nature within a 

cohesive space, and where cognitive, material, and mediated forms fade and flow. I propose 

an information architecture that models complex linguistic environmental systems for en-

hanced ecological literacy and ecological performance.  
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Glossary 

• Apparatus: Any human-made construction, machine, language, body, or environment. 

The apparatus is any vehicle of information. The apparatus is used here as any object 

or body that acts as a tool, technology, machine, or medium for transforming and trans-

ferring information and matter from one state to another or information from one con-

text to another. 

• Architecture: Any form of system making, connecting, and organizing parts within an 

organic whole, and following structural principles. Connecting form and function as a 

process of making. A structuration of components of both human and non-human ele-

ments. 

• Cognitive: Any process that is part of human thinking, knowledge, as well as memory 

formation. I am focusing on the processes that allow our bodies to process information, 

store it, and act on it. This includes educational processes, mental maps, and schemas. 

Cognitive data points within the study are represented by terms and concepts commu-

nicated by participants.  

• Epigenetic: The structural coupling an organism makes with its environment, and the 

external impacts of the environment on the organism’s internal function.  

• Intra-action: The complex entanglement between of different parts or entities within a 

unified system or whole.  

• Matter: Non-human physical matter. Matter may be the physical fiber that makes up 

living entities but is largely considered the structural chemistries of inanimate and an-

imate living beings and refers more to a being’s external environment.  

• Media/Medium/Mediations: The physical form of communication. Pertains to the way 

information is conveyed through sign systems such as text, speech, web, paper, pho-

tography, video, digital, etc. There are many forms a piece of information can take. 

Space and time are aspects of the physical medium through which information is con-

veyed.  

• Mind: Any topics, concepts, thoughts, or paradigms that exist internal to the human 

mind.  
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• Place: A local or point within space that has its own context and parameters, boundaries or 

edges. There are many places within the larger concept of space. Place can be thought of 

as largely geographic, be it a naturally conditioned environment or a human made environ-

ment such as a city, building, or room.  

• Semiosphere: A spatial-dimensional view of information processes. A world of media. 

Like an atmosphere for breathing, and creating a conducive climate for life on earth, the 

semiosphere provides a parallel space through which a diverse array of media populates 

the same atmosphere, especially as we think of wireless networks, radio waves, satellites 

beaming microwaves, or the internet as a growing cloud-based infrastructure. The semio-

sphere is a space filled by a diverse array of communication processes exhibiting multi-

media dimensionality. 

• Semiotics: the study of sign systems, and linguistic representation. The structural analysis 

of language formation and use. Incorporates media studies and any forms of representations 

of meaning, language, and contexts in any medium. Architecture and environments are 

considered languages alongside text, voice, and other traditional analog and digital forms.  

• Space: a multi-dimensional medium where matter exists. This study uses the term to rep-

resent the universe as an intra-connected whole from the tiniest particles to the larger cos-

mological scale.  

• Video: a primary research tool and source of data. Video here refers to the digital video 

camera as a device for capturing digital data and recording it onto a digital movie file.  
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Prologue 

“How good a solution is language to certain boundary conditions that are imposed by the 

architecture of the mind ?” (Chomsky, 2007, p.15) 

 

If you sit and watch a single candle in the dark and ponder the nature of light, an inter-

esting phenomenon is revealed. “Light” is a term, a concept, a meaning, and a gestalt. The 

singular word, stemming from a generic language system breaks down, fragments and splinters 

into complex systems as one dissects ambient light that illuminates a space. Moving from the 

conceptual term “light”, and the recognition or spatial perception that a room fills with a soft, 

yet shifting glow from a source, such as a candle, an empirical investigation shifts the focus of 

the brain onto the specific beams of light. Photons appear to find a direct channel of light in a 

radial pattern, and one such beam makes its direct path towards my eyes. The perception of 

this beam shifts from a singular tube of light and can be fragmented into two such tubes, de-

pending on which eye I close. The body, an apparatus for receiving information in the form of 

light, is fragmented into two sub-apparatuses – i.e. two eyes, each perceiving its own direct 

beam of light, from the many billions shooting in all directions from the candle’s epicenter. 

The singular beam is thus diffracted and fragmented into two. On closer inspection, as both 

eyes slowly open wide again from the squinted aperture, the two beams cross back together 

and converge close to the face, before entering the eyes. At this closest point, one can see the 

“end” of the beam, and it further fragments into strands, tiny beams that appear to form a 

hollow tube. As the eyes open wide again, the beam becomes perceptually singular up close, 

or disappears all together as the eyes focus back out to the larger scale and gestalt of the space 

of the room and the candle as its source. What appears to be happening is that there is a complex 
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transformation of “light.” It transforms back and forth between parts and wholes, particles and 

waves of something my mind calls “light.” Beginning as a conceptual whole, a glow, to a 

beam, to two beams, to micro beams, and then back again as one singular glow represents one 

complete wave pattern from macro- to micro and back again. Information about light as a pat-

tern of recognition, has also travelled along the same pattern, yet at each transformation of 

perception, new words describe the phenomenon and indeed the actual physical construct of 

light seems to change or fragment, diffract. Matter becomes mediation and apparatus (i.e., can-

dle, air, eye, brain) where states of matter (i.e., photons, beams) can be observed to demateri-

alize into ideas and concepts (i.e., glow, light), and where concepts and ideas materialize into 

forms of matter, and the cycle begins anew. This simple phenomenon reveals the nature of this 

study. I am investigating the ways that information transforms along with concepts and mate-

rial phenomenon and the ways that fragmentations are cognitively perceived linguistic gaps in 

an otherwise connected space. 

 If we deconstruct the example phenomenon of light, the apparatus of the body is tied 

both to the physical particles of matter externally, as in the case of the light photons, and the 

associated meaning that is derived, such as the perception of  “illumination” through which the 

mind sees things. In some aspects, the light is a perceptual gestalt, a whole. In other respects, 

it is fragmented into parts or particles. The spectrum of the perception of matter from the point 

of view of a wave or larger body, to its constituent makeup, its parts and particles is a spectrum 

that fluctuates with the ways that information. Information thus takes on a spatial scale, follows 

the movement of matter, across gaps in time, and contributes to a system of ideas. 

 Epistemologically, or philosophically, the question also emerges as to what exactly is 

light? Answering such a question, requires a method for a more complex form of analysis that 
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takes into consideration contextual, conceptual, semiotic, and empirical modalities, and tracks 

the ways that information transforms the value, performance and concepts of  “light.”  To speak 

the language of “light,” might require a shared experience with these transformational varia-

bles. The phenomenon of waste is similar. Waste acts like light in that it is a naturally occurring 

phenomenon, and it is a never-ending flow of matter that human apparatuses interface with. 

The goal is to see if a new meta-language of “waste” can emerge, one that reveals new mean-

ing, and a new approach to sustainable management of matter.  

The work contained herein is about exposing the process of communicative intra-action 

where things like pieces of matter are in a constant state of becoming with information through 

systems of organization, and where nothing is static. All matter is made up of tiny particles 

held together in energetic bonds on a spectrum of entropy and equilibrium, stability and insta-

bility, fragmentation, fractalization and diffraction. However, most all bonds are temporary, 

waiting for an energy or force that acts to transform the material and physical properties of the 

space and context. Information can act as such a force, and does, with similar patterns of high 

and low energy, high and low freedom, and creating different states of equilibrium of the sys-

tem.  

Seeds spawn trees, eggs hatch, plants and people become, then they unbecome and fade 

back into other pools of matter, other mixtures of both living and nonliving matter. Distinctions 

and differences of form are only temporary. Such phenomena can be framed for deeper meta-

analysis extending perception towards the complexity of movements of matter within a spatial 

context. Ideas are simply beginning points for processes which take place in space. For exam-

ple, the discovery of the human power to make fire, was an early technological symbolic pro-

cess. What kinds of languages centered around this essential energy system, its making, 
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teaching, and wielding? Perhaps there were many more linguistic terms or sounds, or images 

connected to the varying types of fire sources such as heat, light, power, mysticism, and au-

thority. What practices centered around connecting new patterns of behavior to new cognitive 

options of emergent thought within the socially constructed discourses surrounding the phe-

nomenon of fire and its early magic? What types of fire cultures and communities surfaced? 

How long did the primacy of fire maintain its own agency among people? Wrangham and 

Carmody (2010) argued that being able to cook food created the human race itself, and that the 

ability and habit of eating cooked rather than raw food permitted the digestive tract to shrink, 

remain healthier, as well as promote other epigenetic mutations processes and the human brain 

to grow (pp. 187–199). Fire became us, and we became fire.  

 One can say the same for waste. We buy food in plastic. We eat the food (and some of 

the residual plastic), we throw out the plastic, and we spend enormous amounts of energy 

moving, discussing, and crafting technical mediations and apparatuses for managing the plas-

tic. The plastic goes to the landfill, into the earth, and the earth is our base, our root medium 

from which we grow food. This basic lifecycle is well understood, but our language is not in 

parallel with this lifecycle of material flow. Our language is generic and unable to track the 

deep structures and hidden processes fragmented from us, by our own language systems acting 

as a perceptual filter. This need not be the case. In order to deal with the flow of plastic more 

systemically, we could create an appropriate ecologically driven language indexed specifically 

to a spatial-temporal-conceptual-petroleum dimension. Such a dimension should be attuned to 

the dynamic and complex processes through which waste diffracts between human thinking 

and the environment as an epigenetic phenomenon on par with our innate ability to see light 

and make fire.  
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Positionality 

 Architecture forms my materialist, organic, and systemic perspective on life as an intra-

connected whole. It is one primary way that I communicate. However, architecture for me is 

much more than bricks and mortar. Architecture is about designing community. Architecture 

serves as a structure, a framework, a communication apparatus or mediation like all others. 

Architecture contextualizes memory, and the evolutions of time, as a systemic infrastructure 

for our own lifestyle. We may begin thinking of media as more than a communicator of infor-

mation but the information itself. While a photograph may be all that remains of a historical 

moment or event, Architecture is not a static shell, but rather coalesces a complexity of living 

data. A video is much closer to architecture in that it can represent multiple dimensions of 

place, sound, and movement within several frames, and is not bound by the limitations of time. 

However, architecture, unlike the genre of film, is at least a four dimensional medium, which 

is tied in with many other environmental infrastructures such as water, energy, and waste sys-

tems. Architecture is not bound by limits to data storage, as are films and digital devices. Ar-

chitecture and its intra-connected infrastructures of communication forms a spatial medium for 

ideas and concepts about systemic sustainability and the extended spatial community. Com-

munity for me has always been synonymous with architecture, the former being the conceptual 

idea, purpose or function, and the latter being its primary vehicle.  

 For communities to function optimally their spaces must be tied in with the metabolic 

processes of humans and their economic behaviors of consumption. The waste bins, the drain 

pipes, the garbage and recycling collection routes, all tie into a place-based systemic infra-

structure for the movement of matter. Architectural spaces become a communication media, a 

systemic fabric of human-material-waste intra-actions and larger patterns of consumption and 
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waste cycles. Thus, one can say that the language of architecture consists of human conceptual, 

and non-human material intra-actions. Stated another way, human-material intra-actions, as 

well as the associative flows of information surrounding them, exist within the same spatial 

dimension of architecture. This common space will be referred to as the “semiosphere” 

throughout this study.  

Frank Lloyd Wright believed that craft and architecture had its own nature tied to a 

more universal sense of unity “determining form, by way of the nature of materials, the nature 

of purpose, ……..form follows function? Yes, but more important now, form and function are 

one” (in Pfeiffer, 1993, p. 303). Wright established complex forms of unity, cohesion, and 

spirituality described as Organic Architecture, in divergent patterns, yet with common meth-

odologies, principles, organizational structures, and an ethic of craft (Pfeiffer, 1993). 

Adopting a philosophy of practicing Organic Architecture for me has meant developing 

instincts and attuning perceptions, as well as dispositions towards the tactile, physical, flows 

of material with the world of ideas. Such flows appear to intersect informational rhythms, and 

conceptual thinking, all of which exist within the context of a specific time and space. Organic 

architecture does not begin with the image of a product in mind, and an end-result which solves 

a particular function, but rather it responds to the ongoing discovery of problems, and aspira-

tions, opportunities and constraints along a path, a lifecycle, within a complex network of ac-

tors and contexts. Architecture is life. Architecture is a dynamic process as well as a physical 

medium. Making architecture is a process of research, and of discovering connections, experi-

encing matter and is a practice of deep learning. This project follows the compatible yet hybrid 

methods of fusing principles of organic architecture, grounded theory, and philosophical in-

quiry for probing the material phenomenon of waste. By exposing the structural semiotic 
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functions of language, alongside the lifecycle of material waste, the intersections of meaning 

and learning within new mediations of eco-logical literacy emerge.  

 Information is not merely a means of expression, it is the substance of experience and 

relationality between people, matter, and culture (Fallan, 2010). How do we learn from these 

seemingly abstract concepts and come to see these processes taking place? That is the ultimate 

goal of this study. If architecture is not a static language, how can the ideas and concepts that 

shape it across space and time become experiential and immediately observable? Can innova-

tion in informational architectonics allow us to better connect to our own ecological niche’s 

spatial dynamics of transformation? What kinds of new eco-language forms might instigate 

consciousness of eco-mind-matter? Might we need to simply look closer, stay longer, and ex-

periment within the communicative dimensions of space?  
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Overview 

Chapter 1 introduces the communication research context and the case study phenom-

enon of contemporary waste management practices. The core problem of systemic fragmenta-

tion is introduced as a perceived spatial dimension and involves issues or gaps in cognition, 

matter, and within the context of communication processes. The link between information, 

communication and environmental systems is established as the background context. A theo-

retical framework draws on interdisciplinary theories of Mind, Matter, and Media, through 

semiotic analysis, where the study of linguistic structures and sign systems is a core aspect of 

mediation linking living systems, physical systems, and cognitive paradigms. A spatial model 

of communication is presented which provides a common ground for exploring unifying as-

pects of multi-dimensional communication processes. This space is called the semiosphere- a 

world that interfaces between the inner world of ideas, and the external world of matter.  

 Chapter 2 provides an interdisciplinary theoretical framework for inquiry and a litera-

ture review of dominant concepts and patterns relevant to understanding the nature of frag-

mentation, as well as the role that communication process have in our environment. I weave 

together three primary dimensions of inquiry and experience; the semiotic dimension, the phys-

ical dimension and the cognitive dimension. Each dimension portrays different aspects of frag-

mentation as a contextual problem as well as potential opportunity for ecological understand-

ing, yet neither dimension is ultimately able to be conceived separately.  

 Chapter 3 presents the research methodology from an eco-phenomenological frame-

work. A grounded theory of methodology underpinned the process, which resulted in an or-

ganic unfolding and enfolding of data through a variety of iterative processes connecting phi-

losophy and theory, ontology and praxis, analysis and coding, deconstructing and re-
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constructing information. The use of a digital video was used as an appropriate framing appa-

ratus for waste management data collection. Video was well-suited to the multi-dimensional 

medium and apparatus of information concerning the phenomenon being observed. Video was 

collected within a lifecycle framework following waste matter through domestic, institutional, 

municipal, and corporate upcycle phases.  

Chapter 4 presents the data and its deeper levels of analysis. Data analysis and subse-

quent coding took place along all three core dimensions of Mind, Matter, and Media as well 

as represented the larger contextual qualities and patterns of environmental space and time. 

From the data, specific patterns, relationships, and schemas are illuminated, which forms the 

basis for the emergent Information Architecture as a deep structure and underlying grammar 

for environmental systems analysis. 

Chapter 5 presents the major findings as the development of emerging theory about the 

deep structure and grammar of Information Architecture where an eco-language emerges as a 

complex part of natural evolutionary processes, and where living systems are intertwined struc-

turally with communicative processes as a constant state of change and transformation. An 

eco-Information Architecture model is a way that humans can develop customized linguistic 

systems for improved environmental performance.  
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Chapter 1. Introduction 

 This study responds to a need for more effective methods of communication regarding 

the complexity of sustainable systems, and to begin to unify interdisciplinary fields of inquiry, 

namely the areas of media and linguistic studies, physical material science, and cognitive ed-

ucational theory. In this study those disciplines are brought together within a unified theory of 

Mind, Matter, and Media, by tracking, recording, and analyzing recycled matter, alongside the 

ideas and mediations effecting its flow. Research methods and the researcher serves as primary 

mediation, recycled human waste products serve as primary matter or substance, and ideas are 

communicated by participants actively engaged with the management and use of waste within 

domestic, institutional, municipal and corporate entities. A new integrated Information Archi-

tecture emerges as a theoretical approach to improving the performance of complex human-

derived environmental systems.  

I expose a meta-language that does not yet exist for a reconceptualization of how hu-

mans intra-act with our own materials and bi-products of consumption and waste. The research 

premise is that there are many broken connections between the various stages of a material’s 

lifecycle, and that existing schemas of consumption and waste cycles are highly fragmented, 

inefficient, confusing, wasteful, dysfunctional, as well as largely hidden within our current 

communication processes. This study takes a unique perspective in using semiotic theory as 

the critical connection exposing fragmented conceptual thinking and the physical dimensions 

of material management. The contention is that spaces of mediation are fertile ground for un-

derstanding the nature of fragmentation which then highlights the underlying complexity of 

information processing between humans and non-human matter. This study explores how 
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language and communication structures form a spatial medium through which humans and 

matter intra-act. With this understanding a new approach to eco-language design can emerge.  

The language of human-material-waste-intra-action is highly complex and is an inte-

gral part of our lived environmental space and waste biproducts are a relevant phenomenon in 

that they connect all living systems, yet are often perceived within a mental schema as an 

“other” by spatial and ontological distancing (Hume, 2013; Minter, 2013). Humans are indeed 

connected to all matter and our language systems can do a better job of inhering ecological 

connectivity with our management of natural resources. Perhaps in time, and with new linguis-

tic systems, our external collective consciousness, and biological functionality can be more 

closely attuned.  

Within the communicative act, this can be thought of as a meta-index for connecting 

human understanding with metabolic processes as a form of inherent text (Coletta, 1993). Such 

a linguistic system of connectivity can be created to serve a balanced learning-living modality. 

The linguistic dimension contains the DNA, the clues to human expression, interaction, and 

function that modern humans have access to with the assistance of technological innovation. 

Information is a part of nature’s index of evolution, both culturally and biologically linked 

through sign and meaning making as a reciprocal flow in space (Coletta, 1993). Coletta put 

this into semiotic context and called this type of connectivity with a natural ecosystem a “meta-

index [as] a highly condensed image [as in a language system] of biological transformation 

(Coletta, 1993, p. 225). Closer alignment and unifications of internal human systems to per-

ceived external environmental processes, requires new forms of linguistic intra-action as part 

of a shared dimensional space.  
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There are many patterns and relational theories about inanimate space, human cogni-

tion, linguistic form, and function. Many such patterns are empirically derived through appa-

ratuses that transcribe phenomena as shared onto-epistemic experiences or as relational ontol-

ogies called place-space-time-mattering (O’Neil, 2018).  

Information sets the backdrop or is the common denominator connecting living systems 

with inanimate matter. A language system is a tool, and technology that can be used to extend 

human consciousness towards the world of systems, as a way to help close the existing gap 

between educational and eco-systemic processes (Jung, 1964, p. 21). Language provides a core 

developmental process for the understanding of space as waves of movement, rhythm, fre-

quencies, networks, and locations (Lefebvre, 1991, p. 87). Barthes (2010) described the com-

plexity of the intra-action and the essence of the communication gap as thus: “There is always 

a defeat of time [in the photograph]…….in 1850, August Salzmann photographed near Jeru-

salem, the road to Bethlehem, nothing but stony ground, olive trees; but three tenses dizzy my 

consciousness: my present, the time of Jesus, and that of the photographer, all this under the 

instance of “reality” – and no longer through the elaborations of the text……which itself is 

never credible down to the root” (pp. 96-97). 

The photograph bonds multiple dimensions within an arbitrary linguistic invention that 

is not capable of capturing the entirety. Much information is lost within every expression. The 

medium can only hold the types of data and information that it was designed to communicate 

with and contains a modest amount of noise, capacity, flow rate, and freedom of expression. 

All information is constrained technically and conceptually. Technically speaking, the photo-

graph only captures distinctions of light, which translates a 3-dimensional space, into a flat 

image. Time in that space is frozen or erased altogether. The camera apparatus has this unique 
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representational function to feed information as an interface to the eye and brain of the ob-

server, who then forms a new conceptual layer of meaning. The receiver of information then 

creates new iterations and transformations translated into perhaps an entirely new morphology 

or form. This is the relative freedom of information to spark new versions of itself from mini-

mal traces that can carry from one generation to the next. The mechanical apparatus is an ex-

tension of the human, a tool forging internal to external connections into the future space. Just 

as the eyes are part of the apparatuses extended network, each of the many communication 

links, between originator and receiver represents a complex network of Information Architec-

ture enfolding mind, matter and media as an infrastructure of a larger spatial-temporal context 

and at larger systemic levels. Indeed, any organized systems of language, including early hi-

eroglyphics, counting devices and basic alphabets are to be seen as a technologies in their own 

right, apparatuses that performs critical communicative functions, and which contextualize the 

cognitive dimension as well as larger systems such as counting and the eventual ability to 

devise an economic system- as one example. Larger systems thus emerge from the communi-

cative device. Media making can be seen as a layering process and a creative act that goes from 

a hyper-local or meta-space to a global space and from one point in time to the next.  

There are at least three different dimensions or components of exchange in the simplest 

of communicative events; the internal meaning, the external sign, and the spatial context. I 

simplify this framework into dimensions of Mind, Matter, and Media. What happens when we 

peel back the outer layers to expose the relationships between form and function of a media-

tion? What are the specific impacts of words, images, sounds, and other media on our environ-

mental systems? Does not each form of mediation, each language contain different aspects of 

a given idea and different data, as well as functionality? What about the context of time, place 
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and space that the form of communication exists within externally? These are core existential 

questions serving as the main intellectual framework of this study. We can see that even the 

most basic act of communication has many dimensions, facets and components which con-

struct and constrict the communicative act. Furthermore, each segment or component has to 

overcome spatial and technical issues of fidelity or translations of data between the varying 

technological and human apparatuses being used, as well as overcome the spatial and temporal 

gaps within the exchange itself. This study focusses on the exchange of data, the transference 

or path of travel, the connections of one frame to the next, as one might analyze video se-

quences. We shall see how meaning transforms along the same parallel pathways and where it 

gets fragmented, indeed where mind and matter diverge. All of these technical dimensions of 

information reveal or lead to a visualization of the meta-indices of a language of exchange 

within a space. The place of waste management becomes the phenomenological context of 

such an inquiry so as to see how information impacts an environmental system’s actual perfor-

mance.  

The central hypothesis of this study is that linguistic systems that can effectively and 

functionally span larger gaps of time and space without losses of meaning, fidelity or perfor-

mance are more connected, while systems that breakdown with increases in space and time 

appear more fragmented and broken. The problem of environmental fragmentation with re-

gards to waste and recycling practices is wickedly complex involving dynamic intra-action in 

conceptual (i.e., mind), material (i.e., matter), and linguistic (i.e., media) dimensions. The com-

plexity is both in the fact that the problem cannot be easily segregated into component parts, 

however, one must seek clarity of approach, method, and analysis. The focus on the commu-

nicative act as it binds concepts of Mind, Matter, and Media together within one system, and 
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as one interface of data, emerges as a valued research method to the multifaceted problem of 

waste management as well as satisfies an interdisciplinary approach to research. 

The Problem 

In 2015, the United States generated 262 million tons of municipal solid waste (MSW) 

which equates to nearly 4.5 lbs. of waste, per person, per day and of this total amount 52% 

ends up in landfills (EPA, 2018). This unsustainable magnitude and direction of flow of mate-

rial waste represents a communication gap in the process of managing waste and ultimately in 

connecting humans to a more ecological way of living with our trash. The lack of a specific or 

appropriate language system tailored to a given ecological process is indicative of a breakdown 

or disconnect between mental schemas, and environmental processes forming a kind a percep-

tual gap or onto-epistemic fragmentation within our life-world. This fragmenting of parts rel-

ative to a whole or unified eco-communication system is the central problem of this study. It 

shall be shown that current languages are inadequately meeting the structural challenges of 

deep ecological connectivity, and specifically are not designed to interface with the complex 

variables of waste management. Such enviro-linguistic problems or disconnects present them-

selves in three intra-connected domains; the linguistic, material, and conceptual.  

Linguistic Context 

There is no specific language for communicating and tracking the complex information 

pertaining to human-material intra-actions across spatial and temporal distances. There seems 

to be a lack of communicative infrastructure to track closed-loop processes effectively across 

large spatial and temporal gaps, across different cultural, economic, political, and conceptual 

paradigms, through which educational practices along with management systems and apparat-

uses have to connect.  
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 There are no forums or languages that currently exist, as such, for holistic interactions 

between humans and waste products and the industry of waste management operates along a 

spectrum of diverse and fragmented concepts, and material processing practices. This research 

enters uncharted waters at the level of lexical and indexical analysis about human-waste intra-

action. A large body of knowledge exists on ways that mainstream media can be used to en-

hance pro-environmental behavior towards recycling, and a small body of research exists on 

ways to build a semiotic definition of waste as well as a specific language of waste manage-

ment, however synthesizing and operationalizing these concepts appears to be a contemporary 

need. Furthermore, there is a lack of research centered on applying core principles of structural 

semiotics as a means of perceiving human-material-waste intra-actions and in crafting an eco-

language of waste. No specific language system customized for tracking complex information 

about human-waste intra-actions along a multidimensional lifecycle appears to have entered 

into literature or practice. Within the literature of structural semiotics, there are no applicable 

models that speak to the deep-underlying spatial dynamics of information and when layering 

cognitive and material dimensions, there are no unified systems for tracking environmental 

data.  

Conventional language systems refer to existing language systems which include writ-

ten text, oral natural speech, digital video, and imagery, as well as web-based communications 

which are dominant, human-centric forms of discourse. Such forms are widely used for a va-

riety of functions and are common to all discourses equally. Therefore, they can be called 

generic, since they are applied to a wide variety of contexts and phenomenon. As such, generic 

forms contribute to gaps in meaning within the waste management system, due to the lack of 

a custom linguistic form tailored to meet the specific needs and processes of a given 
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community, context or local place and time. Poor environmental performance within the lin-

guistic management system could be a leading cause of environmental fragmentation, and this 

study seeks to form a relational link between material and informational flow using semiotic 

models, methods, and apparatuses of research.  

Language is a structure that allows for common ground, at least a common ground of 

communication between people and about material phenomenon and will be shown to have its 

own agency within the waste system. Language has its own structural challenges however, 

when it comes to closing communication gaps within its own mediated forms. All structured 

forms of common linguistics or communication technologies are often mere representations, 

symbolic significations and translations within the context of a phenomena, or as Derrida 

(2016) called them “traces” which represent pure movement and difference (, p. 68).  

Edward Peterson states that the ability for signs and language to take on new contexts or mean-

ings is not a “defect,” rather, that a “sign can acquire new meaning in a radically new context” 

is the condition for the transmission of meaning in general (Fritsch et al., 2018, pp. 252-255). 

Signs are languages, apparatuses, objects, bodies, physical constructs of human imagining 

which serves to define space and interface the human with the non. Derrida (2016) discusses 

the continuity of communication as a connected system where “traces” or parts of one com-

municative act are both erased or lost and are also continued or bridged to the next state of 

affairs through metaphysical experiences (pp. 66-67). However, tracking and visualizing this 

kind of linguistic function within an environmental context is a core aspect of the linguistic 

component of the problem.  

 The many forms of architectural, material, cultural, and technological representations 

that populate the world of media – known as the semiosphere, shows how media and linguistic 
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fragmentations have exacerbated the spatial gap between cognitive and material domains. 

Gregory Bateson described this gap as a structural communication problem located between 

physical levels. Each communicative event is located within its own level of the semiosphere 

and there are certain losses or displacements that occur within the linguistic form, where in-

formation is lost or simply is not carried forward due to a difference in logical type and other 

physical constraints within the media of “meta-messaging” and code (Bateson, 1988, p 123). 

“The step from one logical type to the next higher [or lower] is a step from information about 

an event to information about a class of events or from considering the class to considering the 

class of classes” (p. 132). These different classes of information for a given event pose specific 

challenges for the global project of building sustainable communities. Indeed, as spatial levels 

change from local to global, and as time passes, what remains of the language structure to 

contain and hold Derrida’s “traces” of information within Bateson’s levels of logical type? 

Generic languages provide ample opportunities for diverse and thus divergent meaning mak-

ing, providing for a great deal of freedom of information, yet are not designed for the sustain-

ability of material resource flow per se.  

Material Context 

Despite the linguistic perception of fragmentation as a quality to overcome as described 

above, we see that such fragmentations as they enter the material realm, are necessary, at some 

level, for distinguishing between communicative events spatially, although they are no less 

problematic. We also see that fragmentation of matter is also a natural spatial dynamic that is 

a part of the atomic, Brownian motion of the universe’s energy fabric and fractal geometry of 

nature (Mandelbrot, 1983) and therefore, any eco-language must contend with the physical-

spatial dynamics of the world equally with the cognitive. Matter isn’t one solid mass; it is 
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broken into the ever-expanding cosmos. Communication processes are not exempt from the 

complex, quantum, and fractal patterning as seen within an infinite array of discursive-narra-

tive formations between humans and environments, especially within the urban and environ-

mental context (Mumford, 1961, p.117; Forman, 1995). The physical barriers of place and their 

arbitrary political boundaries also act as spatio-temporal fragmentations, often presenting as 

cultural barriers, and indeed hinder the human ability to find global environmental cohesion. 

Geographic diversity known as “land mosaics” or patches not only contribute to psychological 

distances but add real physical barriers to any forms of cohesion that might be realized across 

regions (Forman, 1995).  

The fact of infinite possibility of quantum time and space is also a problematic concept 

of human experience and perception as information fragments spatially in all directions and 

mediations. The more divergent, distal, and fragmented a relationship appears, the more prob-

lematic and tensioned the struggle to live within a holistic socio-ecological balance (Hawken, 

2007; 2017; Ibáñez et al., 2014). Such gaps and fragmentations can be evidenced through the 

apparatuses of media when applied to the analysis of ecological and community-based systems 

such as waste management. Environmental knowledge gaps persist as fragmentations in phys-

ical and conceptual dimensions and specifically through socially derived media construction 

and use (Bennett et al., 2012). Media is a space that negotiates and fosters dialogue between 

people and place in its diverse forms and complexities, and as people and systems seek greater 

cohesion among forces of fragmentation (Monterescu, 2011; Ivory et al., 2011; Krellenberg, 

2017). Fragmentation is a highly problematic fact for the praxis of contemporary sustainability 

research, action, and knowledge mobilization where societies struggle to manage natural and 
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human resources environmentally, within a holistic ecological balance, as well as seek to find 

a common syntax (Peirson-Smith & Evans, 2017). 

Hume (2013) laid out a historical sketch of the ways that humans have struggled with 

the production and consumption of materials that become stockpiles of waste, conceptually, 

physically, and environmentally throughout the modern era. Most striking is the picture that is 

painted as that of a wave, an unstoppable flow of production and consumption, and yet there 

is a clear metabolic elegance to this basic model. Life would not exist without a method of 

consumption and waste, however it is the synthetic, non-biodegradable nature of modern ma-

terials that encase organic food, and many other basic house-hold goods, that are of serious 

concern for the environment. Peterson’s eco-deconstructionist essay Responsibility and the 

Non-Biodegradable, is an extension of Derrida’s use of the term “bio-degradable” as some-

thing that loses its artificial identity (Fritsch et al., 2018, p. 255). “The message we send to the 

future ought to make people understand that the land in question contains something artificial, 

deliberately isolated and dangerous” (pp. 250-252). The common municipal or private landfill 

for the domestic sphere presents a serious spatio-environmental dilemma of conceptual, mate-

rial, and linguistic proportions for our current and future generations. 

The extent to which humans are materially disconnected and fragmented from their own 

waste stream is equally a spatial problem as well as a linguistic one, that humans have to come to 

terms with. The current modes of intra-action and communication lead towards patterns of per-

ceived fragmentation despite the physical fact that waste remains an integral part of our ecological 

living system. Humans are organic creatures within a living systems network that perform meta-

bolic functions by ingesting raw energy resources and excreting the bi-products in the form of 

excreta, and carbon dioxide. Humans have evolved to become great producers and consumers of 
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raw materials for building massive industrial complexes. We have evolved to consume increasing 

amounts of food, energy, technological products, machines and other materials. Humans consume 

and waste more resources now than ever before. According to the World Health Organization, 

from 1964 to 2030, humans are projected to have increased their caloric intake per capita by about 

800 kcal, a 30% increase, with a large growth in the proportion of red meat consumption over that 

same time (World Health Organization, 2019). According to the US energy information admin-

istration, Since 1775, US energy consumption has grown steadily from .2 to nearly 40 quadrillion 

BTU with petroleum consumption leading the pack of fuels from about 1860 to today following 

an exponential growth curve (EIA, 2019). Regarding waste, between 1960 and 2013, the US has 

tripled its total municipal solid waste production from 88 million tons to 254 million tons, repre-

senting a 70% increase in personal waste per capita from 2.6 pounds per day of waste to 4.4 pounds 

per day. Interestingly, the exponential expansion of foreign imports has risen from half a billion 

dollars in 1950 to a record high of 266 billion dollars of foreign imports in 2018. Looking at this 

data as a pattern, it implies that people have grown accustomed to consuming more as a whole and 

spending more money on non-local resources over time. These individualized and societal bench-

marks are considered indices of unsustainable consumption and systemic fragmentation.  

When McDonough and Braungart (2002) invented the Cradle to Cradle concept for “Green 

Products,” they were really proposing a revised industrial process, suggesting an ecological, closed 

loop, carbon neutral, life-cycle management and assessment mentality (McDonough & Braungart, 

2002; Orr, 2002, p. 20). What was supposed to emerge were products and markets for practical, 

efficient, healthy, and ethical choices and a paradigm shift for designers, corporations, and end-

users. Such efforts should have led, in turn, to the emergence of a sustainable, post-industrial in-

frastructure. That was the design intent within a highly complex set of variables (Cradle to Cradle 
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Products Innovation Institute, 2018). However, such systems designs have not had the impact that 

was desired by their creators. Industries have been slow to adopt a cradle to cradle mentality, and 

waste is a prevailing state of the planet, with only 30% of U.S. municipal solid waste being recy-

cled or put back into the manufacturing stream. Globally, the highest rates of recycling coming 

from countries such as Germany at 67%, leading Europe’s 28 country average at just under 50% 

(EU, 2018). Furthermore, the United Nations Sustainable Development Goal Number 12 for “Re-

sponsible Production and Consumption” is primarily only tracking hazardous waste (UN, 2018). 

Despite knowledge about how to design material production and consumption systems to be more 

efficient, the local to global system of waste management has not transformed, into a cohesive 

ecological system. In the united states, systems are fragmented by different state and regional mu-

nicipal, corporate, and domestic policies and communication factors. The linguistic and spatial 

connectivity between different part of a material’s physical lifecycle is still a highly fragmented 

landscape.  

Conceptual Context 

Derrida discusses the idea of a multi-directional and reciprocal relational flow, where “the 

meaning of the context is determined by the encountered sign, and the meaning of the sign is 

determined by the context in which that sign is encountered (Fritsch et al., 2018, p. 255).  

Peterson, following Derrida, lays out the nexus of space and language as a fragmentation or gap, 

and yet it is a requirement for language to function. Derrida’s 1972 work on “signature event con-

text,” states “Every sign, linguistic or non-linguistic, spoken or written….in a large or small unity, 

can be cited, put between quotation marks; [as I do here and now] in so doing it can break with 

every given context, engendering an infinity of new contexts in a manner which is absolutely il-

limitable” (Fritsch et al., 2018, pp. 252-255). Freire (2000) described “dialogue” and the word, its 
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vehicle, being made of two fragments; reflection and action, and upon face value may be support-

ing dualistic thinking, however, he goes on to suggest that these two cannot be separated, and to 

“speak is to transform the world” (p. 87).   

Fragmentation is thus a conceptual outcome or perception. As a descriptive term, it is often 

applied to the physical and cognitive world, and communication processes transform the percep-

tion into a quality of a system. One must come to terms with the perception and concept of frag-

mentation as it applies to understanding physical patterns of space. As fragmentation manifests in 

space it presents dimensional gaps, disconnects, distances, low fidelity translations, scattered, cha-

otic, diffractive angles, multiplicity, and diversity of perceptual meanings across varying scales 

and levels of phenomena we call “life.”  

Part of the problem may be in the use of syntax and terminology itself. The terms “ontol-

ogy” and “epistemology” have difference, and as such the contrast in meaning creates a necessary 

gap for each to be able to communicate a new idea that is distinct (Deleuze, 1994). This function 

of difference sets out the basic efficiency of performance for a given language as a simple means 

of communication and informational exchange. However, the result is that fragments of term spark 

dualities of being and knowing, and such paradigms are the products of structural language organ-

ization or syntax. One word means something different from the other and thus difference and 

fragmentation become structurally engrained as part of the communicative schema. Yet there also 

exist contexts outside the human construct of communication which unifies the epistemology of 

thinking with the physical act of being. We can think of this unifying link as material space. If 

indeed there is a linguistic distinction between any two terms, each co-exist in space simultane-

ously and thus share this common ground physically. Additionally, a term’s utterance is repre-

sented by the physicality of a medium through words, letters, images, and sounds in speech within 
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a common linguistic system or grammar. This physicality of a medium is its syntagmatic form. 

The meaning is a derivative and relative construct form a communicative act and represents the 

paradigmatic form of the same communicative act. The paradigmatic function relates to the epis-

temological side of interaction, while the syntagmatic form relates to the experiential ontological 

aspect. Paradigmatic forms lead more towards conceptually abstract, immaterial, disconnected, or 

fragmentations of connotation and meaning. Syntagmatic processes provide material and spatial 

connectivity to the communicative act. This is the central semiotic-cognitive context of this study. 

The human epistemological endeavor inhabits the same space along with ontological experience. 

Space is a medium, a fabric where intersections of concepts, especially concepts about ecological 

place- making proliferate. Qualities and patterns with regards to physical, tangible, experiential, 

and ontological properties of our environment also are described and modeled using spatial im-

agery and with representational dimensional qualities, forms, constructs, and functions. All facets 

of Mind, Matter, and Media co-exist and intra-act in the same mental space internally, as well as 

externally within environmental space. Both inner and outer “worlds” however remain mere per-

ceptions at the individual level, and cognitive fragmentation exists when different people establish 

different meanings tied to the same spatial phenomenon, and when other forms of commonality, 

or grounding are lacking. Such variance in meaning is only problematic however when a common 

environmental system does not meet a consistent or desired performance. Too many ideas about 

the same system can cause too much noise. The research will address the specific context of how 

pieces of information fit together as living systems (Bateson 1988, p. 20). Bateson suggests that 

what should be investigated can be described as a “vast network or matrix of interlocking message 

material and abstract tautologies” however, he concludes, as of 1979, and it appears still true today, 

that there is no conventional way to describe such a tangle (Bateson 1988 p. 21). 
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Phenomenology is a philosophy first and foremost that was deployed to embark on the 

complexity of relationality within this research, for it guides a framework and a method built on 

our own perceptions, and more specifically where our perceptions of the external world become 

part of our internal schemas, and visa-versa. As such, humans do not just talk about waste; they 

talk with waste. Phenomenology is a science rooted in experience, and the perception of that ex-

perience, the way an experience becomes real, or known to an internal knowledge system, yet it 

seeks to discover the essence of a thing that is able to be externally perceived and that which has 

its own constituted being (Husserl 2013, pp. 51-53). An experience need not be of an external 

object, rather the essence of an experience can emerge from an idea or concept. Husserl (2013) 

wrote, 

At first, ‘essence’ indicated that which in the intimate self-being of an individual discloses 

to us ‘what’ it is. But every such ‘what’ can be set out as ‘idea.’ Empirical or individual 

intuition can be transformed into essential insight- ideation, a possibility…..not to be un-

derstood as empirical but as essential possibility. (p. 54)  

Thus, we have in phenomenology the close inspection of the space of transition from a 

conceptual essence to a material essence and visa-versa. The process or phenomenon is now just 

a single moment in time for as new qualities emerge, or transform, so too becomes the new es-

sences. Husserl (2013) states:  

The connexion (itself eidetic) which holds between individual object and essence, and 

which is such that to each individual object, a state of essential being belongs as its essence, 

just as conversely to each essence, there corresponds a series of possible individuals as its 

factual instancings, is the ground……..for a corresponding reciprocal relationship between 

sciences of fact and sciences of essence. (p. 610)  



INFORMATION ARCHITECTURE 
 

 36 

In this study, the instancing which reflect an essential phenomenon outwardly, are the indices of 

Mind, Matter, and Media present in the act of communication. Like Husserl, I was concerned with 

the phenomenological space between form and schema making, the space itself as the phenome-

nological ground between objects and their essences. The phenomenological frame serves this 

study is a discrete frame, a slice, a section cut, an extracted moment in time and space for recon-

struction of fragments into a common unity into a glimpse of an essence. The Post- phenomeno-

logical and post-humanist frame asserts that the materiality of the phenomenon is on equal ground 

with human concepts and meditations (Aagaard, 2017).  

Research Questions 

 The study is grounded in communication theory as both framework, method, and mode of 

analysis. This research seeks to construct adequate linguistic representation for such a complex 

network of semiotic, material, and mental processes as described above, which are entangled with 

our environmentally shared spaces. This study examines the nature of fragmentation from the per-

spective of Mind, Matter, and Media by tracking the interdisciplinary concepts of communication 

and semiotics as an underlying point of connectivity between cognitive and physical science the-

ories. This is done with the ecological context as a core purpose and backdrop. I synthesize the 

diverse philosophies, theories, and practices into a common model from which to conceptualize 

new linguistic frameworks for, within, and of our environment- and specifically for human-waste 

intra-action performance and functionality. I then apply the model as a method for understanding 

the deeper linguistic nature of a case study environmental phenomenon and collecting communi-

cation-based data. Such data is then utilized to form a new type of eco-language, with its own 

unique form, and function. With that broad framework, I pose the following research questions: 
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• What is the nuanced nature of the problem of fragmentation of Mind, Matter, and Media 

from a theoretical, empirical, and practical perspective? 

• How have theorists and practitioners used communication processes for the connecting of 

information specifically between the interdisciplinary dimensions of Mind, Matter, and 

Media?  

• What is the language of waste? What are the spatial, temporal, conceptual, material, and 

linguistic dimensions of this language?  

• How do we design future language systems that close theoretical and actual gaps or frag-

mentations of Mind, Matter, and Media?  

• How can an eco-language, with its underlying structure and grammar, work to improve 

systemic environmental functionality and performance?  

Purpose  

The primary premise of the field of knowledge mobilization (KMB) is that there is a dis-

connect between research efforts within academia and the end user, the subject of research, the 

general public, whose access and integration of knowledge-based research is proving to be a major 

challenge in advancing theory into the realm of praxis (Fenwick & Farrell, 2012). The disconnects 

are numerous and pervasive, and are due in large part to the fragmentary nature, mobility, digiti-

zation and multitudinous forms of language systems, their arbitrary boundaries, and their lack of 

being grounded within a position of place and time (Fenwick & Farrell, 2012, p. 87). Furthermore, 

diverse concepts of sustainability swirl within a semiosphere of mediations adhering to a myriad 

of terms and apparatuses appropriated to disciplinary domains, however lacking a kind of ecolog-

ical grounding or clarity of form or function. This study has targeted a practical outcome for what 

can be considered an abstract and highly structural linguistic approach to sustainability studies. 
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Because it targets the form of sustainability research and provides a foundation for eco-linguistic 

design, it may be applied to a diverse body of systemic functions at varying scales. This study 

focuses on the waste system and the standard practice of lifecycle analysis as a structural form of 

ecological research.  

The dominant form of sustainability assessment regarding waste management metrics, as 

well as other environmental impacts, such as carbon footprints, is organized along a lifecycle ap-

proach, where a material resource is tracked along its path of use, from extraction of natural raw 

materials, the production and manufacturing process, the consumption of the end product, and the 

use of that product, and whether it is able to be recycled, upcycled, or sent to landfill (Erses, 2015). 

Lifecycle studies require first the reduction of waste or matter into a single communicative unit or 

representational sign, such as one ton of waste or one ton of carbon. This reduction is required to 

be able to track and test different parts of the system for efficiency and effectiveness of manage-

ment practices, and to be able to set desirable benchmarks for environmental performance at the 

system level. Erses (2015) follows waste using this method with the conclusion that lifecycle anal-

ysis can be an effective methodology of looking at environmental impacts such as abiotic deple-

tion, acidification, global warming, ozone depletion, and human toxicity and such metrics are im-

portant in assessing the environmental impacts of waste- yet they represent a limited set of varia-

bles and thus an otherwise incomplete picture of environmental impact (pp. 284-293). This reduc-

tion of variables is a linguistic choice on the part of the researcher, and is unavoidable. This study 

proposes that new variables called indices, of Mind, Matter, and Media are followed together for 

a macro-level linguistic view a system’s lifecycle that allows for a broader context for then estab-

lishing more specific systemic variables.  
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Sustainability lifecycle studies have not included a linguistic approach to analysis of the 

human concepts surrounding each phase and the way that concepts, matter and communications 

effect each other in real time, within the lifecycle flow of matter. Furthermore, there is an unclear 

way to establish common metrics for assessing waste management practices within a lifecycle 

other than perhaps bulk weight of waste, or monetary value. Each of these metrics is shown to 

include arbitrary methods of deriving connectivity across the system. This study makes the claim 

that an important linguistic part of the lifecycle assessment process is missing upstream or along-

side the environmental impacts understanding, and that the linguistic context performs a highly 

connective function for the system’s optimal performance. Furthermore, the more complex the 

system, the more incomplete the information is within the lifecycle data set. Gaps will always 

persist as a function of time, space, and researcher limitations. This research provides a method 

for painting a more complete picture of a lifecycle assessment tool or framework and which is 

applicable to many environmental systems.  

The field of sustainable education, its derivations, and root premises are in need of new 

imaginings and innovations, which are likened to creating new complex adaptive systems or “sche-

mata,” and “sketching new [ecological] paths” with a systems thinking approach (Merchant 2005; 

Sterling, 2004; Orr, 1994; Capra, 2004). Meadows called structurally mediated interventions “lev-

erage points,” where information flows, feedback loops, and even a transcendental “letting go” of 

existing paradigms, holds the power of systemic transformation (Meadows, 2008, p. 146-165). The 

meta-language of the multi-dimensional factors of waste and material flow have yet to be devised 

beyond the focus of material separation. Materially and industrially speaking, high intensity frag-

mentation and shredding is required of the materials being recycled, so that they can be separated 

and purified for re-industrialization through filtering, magnetizing, and other forms of mechanical 
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and chemical separation, and which present a stock of technical challenges (Coates & Rahimifard, 

2009). Matter itself is also highly fragmented physically in its constant movement through con-

sumption, production and waste flows, which equates to great deal of human and mechanical en-

ergy. This research will show that information runs in parallel with these energy cycles. Yet the 

problem of visualizing and seeing how information runs in parallel with matter is a major challenge 

that this study overcomes through a unique methodology of tracking, Mind, Matter, and Media 

together within a lifecycle process. Dimensions of mind and mediation along with material flow 

analysis would give any lifecycle study of waste added meaning and environmental performance.  

 By stacking, stitching, compressing, and fusing more layers of data and eco-informatics 

together within a lifecycle framework, humans could begin to visualize and experience direct dia-

logue with ecological processes in new ways. We can explore and craft a method of communica-

tion that does not direct matter linearly with a lifecycle flow or even forward through space and 

time, but condenses dimensions into a singular experience, a deeper sense of the ecological now. 

(Muller, 2016; Rovelli, 2018). Such a concept can lead to new forms of ecological literacy, place-

based, experiential education as sustainability (O’Neil, 2018, p. 375).  

 This study helps visualize and apply a unified model of linguistics with sustainability re-

search and praxis. It followed grounded theory and post-phenomenological investigatory methods 

and analysis. The study is both deconstructive and re-constructive in nature. I break down the ways 

that information is entangled with materials and thoughts as a way of exposing the surface and 

deep structures of language, and then recombine those parts with new patterns and schemas of 

intra-action for deep sustainable transformations. A new Information Architecture emerges as an 

eco-language that has both organic and mechanical functionality, but can be highly customized for 

local, temporal, and contextual factors. This study seeks to expose the complexity inherent within 
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the communicative act for building tools for commonality and collaboration in tackling the next 

generation of dynamic, ecological, universal environmental problems. This study seeks to form an 

arc of interdisciplinary linguistic connectivity, welding the internal human cognitive functions ex-

plicitly with the non-human, external material environment into the same mediated space.  

Theoretical Framework 

The semiosphere is the space of linguistic-spatial dimension that connects abstract, and 

distinctly human cognitive perception and function with inanimate and animate physical matter. 

A re-conception of space, or rather exploring new ways to experience space as a unified commu-

nicative act, serves a valid, clarifying function or performativity for language. The semiosphere 

breaks down dualistic or otherwise distinct domains and dimensions of inquiry. Deleuze (1994) 

wrote about the synthesis of reciprocal relations as follows: 

….differential relations….[are the] source of the production of real objects – this is the 

substance of ideas, in so far as they bathe in the thought-element of qualification. A triple 

genesis follows from this: that of qualities, produced in the form of differences between 

real objects of knowledge; that of space and time in the form of conditions for the 

knowledge of differences; that of concepts in the form of conditions for the difference or 

distinction between knowledges themselves. (p. 173) 

Thus, according to Deleuze, difference is the basis for sign and object making as well as the making 

of concepts within a unity of space-time. This idea is modeled and described as a “semiosphere” 

(Lopez, 2012, p. 39; Lotman, 1990, pp. 125-127). Within the semiosphere’s linguistic-cognitive-

material framework, humans form representations through a variety of interactive media, such as 

text, video, architecture, or the internet. The semiosphere, and its world of mediations, works at 

both a macro and micro scale and through all levels in between. These levels are bound together 
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by particles of matter and particles of information uniformly. Lottman writes, the “unit of semiosis, 

the smallest functioning mechanism, is not the separate language, but the whole semiotic space of 

the culture in question…..the result and condition for the development of culture” (Lotman, 1990, 

p. 125). A seme is the smallest unit of a symbolic quality or a piece of matter with connective 

function that is used in the development of larger linguistic systems, and semes form the living 

tissue of a functioning semiotic space. A semiosphere is a space with a dimensional quality that is 

highly communicative, integrated, connected, unified, and networked. The semiosphere cannot be 

seen as a separate dimension from our cognitive patterns of thinking and acting, nor separate from 

the natural, material environment. Lotman (1990), based much of his theory on the work of Ver-

nadsky who wrote, 

 all life clusters are intimately bound together. One cannot exist without the other. This con-

nection between different living films….is an age-old feature of the mechanisms of the 

Earth’s crust….we can in fact see a constant struggle of conscious life formations with the 

unconscious order…..of nature. (p. 125) 

Husserl (2013) described a semiosphere as an essential quality of phenomenological space, as fol-

lows: 

…not even with the added reach of ……an intuitively clear or dark…… distinct or indis-

tinct co-present margin, which forms a continuous ring around the actual field of percep-

tion, does that world exhaust itself which in every waking moment is in some conscious 

measure ‘present’ before me. It reaches rather in a fixed order of being into the limitless 

beyond. (p. 102)  

This sense of infinity surrounding an otherwise structured ability to grasp a local experience be-

comes the essence of space. However, the perception of fragmentation in the semiosphere is not 
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due to actual physical disconnects, but rather in the recognition that being can extend in any direc-

tion or dimension outward from the self to the universe, and that experiences change in time, and 

transforms with each communicative frame. Husserl (2013) described the particulars of the phe-

nomenon of “connexion” as follows: 

What is actually perceived and what is more or less clearly co-present……I can pierce it 

with rays from the illuminating focus of attention with varying success………Determining 

representations, dim at first, then livelier, fetch me something out, a chain of such recol-

lections takes shape, the circle of determinacy extends…..and eventually….the connexion 

with the actual field of perception as the immediate environment is established. But in 

general the issue is a different one: an empty mist of indeterminacy gets studded over with 

intuitive possibilities or presumptions and only the “form” of the world as “world” is fore-

tokened. Moreover, the zone of indeterminacy is infinite. (p. 102).  

Therefore, the nature of representation is perceived as infinite and indeterminable from a time and 

space perspective, yet meaning making can obscure the physical medium of the semiosphere by 

different “intuitive possibilities or presumptions.” This poses the essential challenge in forming a 

unified understanding of a system or subsystem, which is inherently complex and moving in var-

ying directions of space as well as in mind. However, tracking small units of information, like 

semes, allows one a method for gaining a dimensional picture of such a space, physically and 

functionally.  

Semiotic Triangle 

Russell (in Edwards & Pap, 1973) summed up the notion that a phenomenological act is a 

process of perception in three core dimensions:  
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 When we consider perception, visual or auditory [or in any sense]….of an external event, 

there are three different matters to be examined. There is first the process in the outside 

world, from the event to the percipient’s body; there is next the process in [the] body in so 

far as this can be known by an outside observer; lastly there is the question……..whether 

the percipient can perceive something of the process…. (p. 622).  

This study shows that the linguistic dimension can be seen as the embodiment of internal human 

cognitive functions and external material formations simultaneously and will refer to Peirce’s se-

miotic triangle as the basis of the theoretical model that Russell described (Chandler, 2007, p. 30).  

Figure 1 shows a structural model of communicative form which begins with Saussure’s 

dyadic construct of sign and meaning, and leads to Peirce’s triadic model which incorporates con-

text. There is an interfacing dashed line that marks the position of a singular communication event. 

It is the interface of the communicative event, while the red line represents space as a whole.  

Figure 1. Conceptual-Model Background 
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Figure 2. Peirce’s Semiotic Triangle 

 

The event plane, or interface has a spatial component where by form and function are two 

sides of a coin so to speak. The coin is the event plane made up of a material form - the round 

metal, and meaning is the value that the coin may impart. Meaning develops from a given sign, 

but takes place internally within a cognitive dimension and is represented by the term “mind” for 

purposes of this study. The triangle in Figure 2 is an extension of Saussure’s dualistic model which 

presents the sign and meaning as the underlying structure for a single event, however references 

context as a third dimension of space that also extends the relationship between meaning and sign. 

The red circle enclosing the dyadic and triadic models represents the semiosphere or spatial per-

spective from which this study establishes as the frame of analysis that connects any communica-

tion morphology be they dyadic, triadic, quadratic or irregular models. For the purposes of this 

work, I will employ the concept that the triangle remains a unified whole, a structurally stable form 

or basic unit of communication representing a singular event in at least three dimensions of space 

(i.e., Mind, Matter, and Media). Peirce’s concept is that the context serves as a physical “ground” 

that the sign form (i.e., medium) takes shape from or references (Peirce, 1931/1958, p. 228). Peirce 

sees the sign as the extension, or “representamen” of a “referent” or object-context. In this study, 

the context is the non-human environmental world and the specific system of material waste man-

agement in the form of matter. It will be shown that the triangle does not represent different parts 

of one thing, but rather speaks to the multidimensionality of a singular communicative event. Any 



INFORMATION ARCHITECTURE 
 

 46 

combination of indexical factors of mind, matter, or media is possible and with such an under-

standing, the meaning that is generated in the mind may also form the essence of the context, either 

directly or indirectly from a previous iteration in time, place, or signification. Therefore, these are 

not linear relations, but rather cyclic, dynamic, and complex patterns or schemas of information 

flow. Context can spark sign, which can spark meaning, which can move matter in any direction, 

at other times matter can spark a concept, which leads to the design of a new media apparatus, 

machine, and technology. Any phenomenon can begin at any point along the triangle, or all three 

simultaneously. This study uses this basic geometry as a beginning point for the collection of raw 

communicative data and to see information as a product of spatial morphology. The triangle forms 

the foundational organizational pattern of building up an index of communicative components 

which transforms in space and time, pushing and pulling Mind, Matter, and Media in different 

directions and permutations. An eco-Information Architecture begins to form from such visual 

geometries which also represent functional relationships within the linguistic system.  

Dimensional Model. 

 Peirce’s triangle is more inclusive of the contextual influences on any given event than 

Saussure’s, and still represents a structural foundation for more complex communicative events. 

It forms the underlying kernel or seed, the root semes, from which complexity in communications 

can be analyzed and is the basis for establishing the theoretical model employed in this study. I 

link the semiotic triangle to the notion of the semiosphere as two structural aspects of communi-

cation that operate in concert. The triangle establishes the surface structure of the communicative 

event, and from which I collected observable data as indices of a deeper underlying structure. The 

concept of the semiosphere is the deep structure of a potential universal grammar which establishes 
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larger forces that move and shape all mind-matter-media forms, be they human or non, and within 

a larger global space (Chomsky, 2015a; 2000).  

  I expand on the concept of the abstract theoretical triangle and sought to explore its ap-

plicability and relevance in sustainability praxis and research. I deployed the model to study the 

spatial environment, where material-discursive phenomenon take place to better analyze the semi-

otic conditions of the ecological context of waste. The new model creates a spatial context for the 

semiotic triangle and was used to expose the ways that human concepts and non-human matter are 

intra-connected via linguistics mediations. The model becomes the basic building block of a struc-

ture for Information Architecture, a scaffold supporting eco-phenomenological spaces at different 

scales from the internal human metabolic dimension outwards towards the community, regional 

and global scale. Sketching the links of such a continuum across fragmented dimensions of think-

ing and acting and across physical dimensions of time and space requires a theoretical model suited 

to the task.  

Figure 3. Kadoch’s Semiospheric Research Model 
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 The center of the model is the singular communicative event rooted in Peirce’s triangle 

form. It is comprised of linguistic, physical, and cognitive properties. As each dimension expands 

in space, larger systemic constructs form along concentric circular and nested rings. Architecture 

and education sit on their own radial axis, representing different kinds of mediated systems that 

humans create, while nature sits along the non-human material axis. Yet, all three dimensions are 

integral to any phenomena within the spatial whole. Complexity and time increase as one moves 

farther away from the original event at the center. 

The model was first used to explore the nature and broad extent of the problem of frag-

mentation alongside the interdisciplinary ways that information theory has been applied to onto-

epistemic schemas about the world. The model conditions or frames the inquiry along the three 

dimensions of space; the semiotic, physical, and cognitive dimensions, all stemming from Peirce’s 

original model. Then the model was deployed in the field as a supportive apparatus or tool, along 

with digital video apparatus to collect data from within the waste system phenomenon. The model 

helped organize data representing specific traces of human-material intra-actions within a spatial-

linguistic point of view. Linguistically, the model helps establish the meta-indexical code and syn-

tactical surface structure of patterns of waste management within a functional grammar of space.  

Significance of the Study 

 This study sought to form a unity out of seemingly disparate disciplines of research, by 

seeking common denominators of philosophy, inquiry, and praxis. This is a critical time for hu-

mans to work, learn, and communicate together across cultural, economic, social, and political 

divides which appear more conceptual than material. Collaboration is critical in solving the 

world’s anthropocentric problems and communication systems are a key infrastructure that sup-

ports this global mission.  
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This study is innovative on two levels. One level proposes new linguistic methods and 

models to researching any complex phenomenon or system, so as to gain better understanding of 

how a system works across spatial-temporal gaps, and within its primary conceptual, material, and 

linguistic dimensions. It seeks a kind of universal quality of information not as a reduction of 

diversity, but as a recognition that there are common forces at play in the universe spanning macro 

and micro levels. Those being the fact that time and space are conceptually common to all phe-

nomenon. Transformation and change are common to all living and non-living materials alike, and 

energy appears to drive mysterious forces of the universe in common communicative patterns.  

Second, the research exposes new linguistic indices, syntax, and grammar that can be cus-

tomized to meet new challenges in complex ecological, social, economic, and community-based 

problems. There is an inherent creative and transformative method inherent in this process. Capra 

(2002) notes that the central challenge of sustainability is figuring out “eco design” and the need 

for a “concerted effort to redesign our physical structures, cities, technologies, and industries” (pp. 

222-223). Historically, common understandings, meanings, or high-fidelity translations among 

global actors and within complex ecological and social systems has been elusive within the com-

plexities of an actor-network system (Latour, 2005; Hawken, 2007; 2017). By working within the 

inter-disciplinary space where domains of cognitive science, physical and natural science, and lin-

guistic theory intersect, a dialogue can attempt to bridge positivist, dualistic, essentialist, and dis-

cipline specific fragmented epistemologies, as well as solve real life problems of sustainability. I 

combined research and design methods together that push the boundaries of our current commu-

nication devices for experiencing deep mind-matter eco-connections similar to the conceptual 

frameworks for artificial intelligence and quantum computing. These technological fields are built 

on similar semiospheric principles of information flow and connectivity and they can build on 
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unique and innovative communication structures and processes for future advancement. I focused 

on the building of new conceptual linguistic models and empirically testing the information and 

data within the model is a way to ground new approaches to environmental communications. Ul-

timately, a new spatially grounded linguistic form emerged from this study with pro-ecological 

functionality. This new semiotic construct is an Architecture of Information.  

Summary 

In order to further clarify the context of this study, one needs to adopt an interdisciplinary 

perspective regarding the nature of living systems and systems theory for sustainable educational 

praxis. The work contained focusses on the intersection of three dimensions of experience; the 

internal human-cognitive dimension known as mind, the external non-human physical world, 

known as matter, and the in-between space of information, known as media. Media not only func-

tions to link the two other dimensions, but it also blurs their lines of division within complex 

phenomena. That in-between space is conceptualized as a semiosphere, a multi-dimensional space 

of communication flows in time.  

The term “apparatus” is used throughout to represent communication methods, tools, and 

frameworks for applying research within sustainable systems and resource management praxis. 

Fragmented sets of apparatuses link human thinking about waste with non-human material sub-

stance. I employed apparatuses to investigate the phenomena of waste intra-actions, along with 

ways that apparatuses diffract both matter and thought into new spatial dimensions and across a 

lifecycle framework of material flow. My body was a central apparatus acting on behalf of the 

mind, consciously and subconsciously, linking abstract concepts with natural and synthetic mate-

rials in an ever- evolving cycle of transformation and communication. 
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Global sustainability is a wickedly problematic and complex endeavor and sustainable 

waste management served as the project context and ecological phenomenon for data collection 

and subsequently for its linguistic analysis. By working within an environmental context, we can 

begin to see a language’s performance in helping or hindering the system’s ecological functional-

ity. Does the language system contribute to a sense of functional fragmentation in the system, or 

is the language helping bridge spatial and temporal gaps as well as informational gaps? This re-

search is positioned to gain dimensional and spatial perspective on the nature of the perception of 

fragmentation and intra-sections of Mind, Matter, and Media.  
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Chapter 2. Literature Review 

I know of no specific overarching theory or presentation of a comprehensive concept that 

explains and diagrams the way that information forms a unified living system, or interface between 

the physical shaping of the universe, and the conceptual ideas behind such shapes. Our world is 

indeed defined by interdisciplinary relationships between Mind, Matter, and Media despite the 

perceptions that such relationships are fragmented, disconnected, or environmentally dis-func-

tional.  

This literature review is therefore organized in three interdisciplinary sections, each corre-

sponding to the theoretical framework and expanded semiotic triangle models described in Figures 

1, 2, and 3. I examined interdisciplinary links between dimensions of Mind, Matter, and Media 

and thus, semiotics, cognition, and physics are the core theoretical dimensions leading towards a 

more unified and common understanding of the ecosystem reframed as a semiosphere. Within each 

section, theories of cognition and physical properties appear to dialogue intra-actively through our 

living systems and forms of communication. Semiotics and communication theory served as the 

common spatial dimension for bridging artificial disciplinary boundaries towards a unified spatial 

theory. Each section of the literature review provides a new perspective on what the semiosphere 

looks like, and how it functions.  

Each section traverses historical and contemporary theories that underpin the conceptual 

framework and exposes a cross section of applied studies linking semiotics and environmental 

praxis. Each section discusses the applied methods linking language systems with sustainable or 

ecological thinking and being. I discuss how communication systems are exploited in mobilizing 

sustainability knowledge and the ways it is applied in research. I review shortcomings and 

strengths of tools and methods of applied semiotics in sustainability literature and specifically in 
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environmental communications research. I am specifically presenting ways that language systems 

work within each dimension to expose which types of apparatuses or language systems have been 

devised to meet the complexities and challenges of deep ecological literacy.  

 Throughout all three sections, the problem domain of fragmentation becomes an overarch-

ing theme, an inherent physical property of the semiosphere, and at the same time how it exposes 

the human desire to understand and dialogue with diverse representational systems about the world 

around. Thus, the nature of fragmentation is revealed as a property of communication itself. Semi-

otic analysis emerges as a structural and functional process or method for dealing with fragmenta-

tions and unifying approaches and concepts which are varied and diverse. Semiotics serves as the 

common denominator spanning the dimensions of mind and matter, closing mental gaps and mend-

ing fragments of understanding. This study presents a complex interdisciplinary landscape where 

I indeed focused on the functional, physical, and perceptual characteristics of complex living sys-

tems as a means of organizing information. The following sub-sections introduce the three dimen-

sions.  

The Semiotic Dimension: Structural semiotics are concerned with the components, pat-

terns, and processes involved in the communicative act. In the semiotic dimension information is 

the primary substance of transmission. The semiotic dimension is a structural-linguistic point of 

view and the semiosphere is the space filled with a myriad of mediations about the universe and 

its underpinnings. The semiosphere is the spatial-temporal ground within which the study unfolds. 

It serves as the apparatus at micro and macro levels system of communication.  

Living systems discussions in this dimension of the research are presented in tandem with 

the semiosphere. The semiosphere is a pseudonym for the global living system that is analyzed 

through communication processes as a core theme. In this work, the semiosphere and the role of 
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communication systems are never separate from human-matter relationships. The notion of lan-

guage as an apparatus, along with other technological machines for dealing with waste physically, 

as well as talking about it conceptually is to position the semiotic space as a medium that specifi-

cally links the conceptual human mind with the seemingly non-living context of matter.  

The Physical Dimension: This dimension presents a body of theory that focusses on the 

non-human characteristics of space and matter from a physical-science point of view. For purposes 

of clarity of meaning, and organization of theory, the physical dimension is human to the extent 

that humans explore it, develop terms about it and experience it perceptually through apparatuses 

of communication and perception. Within the physical dimension, the context of sustainability, 

from a material-systems point of view, is enhanced and made relevant as the external context 

within which the earth exists spatially. The interface between animate and inanimate matter can 

be thought of as the communicative event, a point in time that reveals continual transformation of 

space, matter, meaning, and information in complex dynamical forces. Energy, entropy, fractal 

patterns of organization, movement of matter, are all physical forces that move biological sub-

stances that humans interface with for life, such as water, earth, light, and increasingly plastic.  

The Cognitive Dimension: This dimension is a core humanist point of view, and is focused 

on linguistic concepts and terms that appear most relevant for the study of human-waste intra-

actions. It draws on spatial theories of cognition such as the schema or mental map and other 

dimensions and theories of the ways that humans learn spatially and linguistically. Within this 

section are discussions of the distinctly human accounts of the Anthropocene which is in itself a 

concept of the fragmented state of the global eco-system. In this regard humans have significant 

impact and agency over the state of the globe’s health via educational platforms and processes. 

This study is humanist in nature in that its goal is to bridge cognitive and material gaps in 
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ecological functionality. Human concepts appear to move matter, shape space, and create apparat-

uses from the conceptual forces originating in our brain, moving out through our bodies and then 

through the creation of larger social, economic, technical, and communicative systems of organi-

zation. Humans are active components diffracting and moving matter and information.  

Semiotic Dimensions  

This study is grounded in the architectonics of language construction and mediation by 

focusing on teasing out how transformations within the communicative act unfold and subse-

quently enfold within an event or short series of events. A language system can be viewed struc-

turally by bracketing information. For example how one word relates to another within a kind of 

grammar, is a different plane than the meaning of one word or sentence within a whole story or 

narrative and as such is different from the question of why a particular plot line is followed. This 

work builds on the structural theories of language formation at the deep organizing principles of 

how different languages and mediations emerge.  

The function of language itself, as a structural system, can be seen as the form, quantity, 

and sequential rate of signals within an established order or pattern. However, structures cannot 

account completely for the additional layer of meaning that humans derive from the communica-

tive event. Saussure believed that for every structural signal, there is at least the opportunity for a 

corresponding idea or concept and as sounds merge, so too does the complexity and value of the 

idea as meaning making (Saussure, 2006, pp.118-9). Furthermore, “any difference in ideas distin-

guished by the mind, will seek expression in different linguistic signals; whereas two ideas the 

mind no longer differentiates will tend to find expression in the same signal” (Saussure, 2006, p. 

119). I was concerned with the way matter moves alongside information and ideas, not why nor 
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what those ideas are per se. Let us establish a few important terms and concepts that are most 

relevant to the empirical data and key findings that emerged throughout the study.  

The grammar of a language is the theory of that language and it must be able to describe, 

with accuracy, a kind of competence or functional link between sender and receiver of information 

(Chomsky, 2015a, p. 24). A grammar is required for one apparatus to be able to successfully send 

a message to a receiving apparatus, and that the receiver is able to understand and respond accord-

ingly, to some degree of probability, and consistency. The grammar must be able to work for mul-

tiple situations and between many such sending and receiving apparatuses- which include people’s 

physiological and cognitive systems. Chomsky (2015a) noted that the challenge for the grammar-

ian is to build a description and if possible an explanation, for the logic of an enormous amount of 

random data, such that the data follows operational procedures regularly enough that correct results 

and relevant distinctions between data are made (p. 19). Shannon asked of a grammar and the 

mechanisms or apparatuses required to transmit data, that they are able to accurately transmit sym-

bols of communication, explain how transmitted symbols convey a desired meaning, and account 

for a type of performance by explaining if the transmitted meaning effected conduct in a desired 

way (Shannon, 1998, p.4). All dialects use words, however each dialect uses different utterances. 

All natural human linguistic forms such as speech, writing, and image making, have a mosaic of 

individual components, when strung together, complete a description of something larger than any 

singular component is able to do on its own. For example, the words “waste” and “recycled” are 

components each with their own meanings. When put together in a sentence such as “plastic bags 

are often found in the waste stream if not properly recycled at a store location” the words become 

part of a larger gestalt or idea. The varying levels of information from a root word to a string of 

words that form an idea at a higher level could be a functional, universal aspect of a generative 
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grammar, if indeed all languages behaved in the same way (Chomsky, 2015b, p.20). A generative 

grammar must be a system of rules that can describe the emergence of a large number of linguistic 

structures such as sentences, or images from their smaller parts. The central outcome of this re-

search hinges on the concept of the generative grammar, and for a specific eco-language to emerge, 

a new kind if Information Architecture must inform its underlying grammatical functions and root 

parts.  

The organizational rules for understanding emergent structures are thought to follow three 

major dimensions; syntactic, phonological, and semantic (Chomsky, 2015a, p.14). This study ap-

plies and contextualizes these three in parallel consistency with Peirce’s semiotic triangle termi-

nology, where syntactic (media), relates to the sign system, the phonetic (matter) relates to the 

material substance of the information transmission, and the semantic (mind) relates to the concep-

tual meaning of the transmission.  

Structural Semiotics 

Syntactical Structure 

Syntactic structures are organizational patterns, schemas, and types of flows of information 

produced by the generative grammar and deep structure. For example, the qualities of the semio-

sphere, which is of a spatial- temporal context, can be conceived of as qualities of syntactic struc-

ture. Time can be seen as syntactic, in this case, as it creates a kind of rhythm to other kinds of 

communicative components. Syntactic structures specify or allow for an infinite array of abstract 

linguistic objects (like sentences, images, or video frames) each of which incorporates all the in-

formation relevant to a particular interpretation (Chomsky, 2015c, p. 15). Syntactic structures may 

be rates of certain types of information in time, or waves or oscillations of information in cycles 

or scalar proportions and levels of space across local to global thresholds. Syntactic structures are 
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macro-level codes, rules, sequence patterns and other technical constraints governing information 

transmittal.  

Deep Structure 

The deep structure can be seen as the base of the syntactic structure, forming a set of sub 

structures to the larger macro level syntax and which helps inform the semantic interpretation 

(Chomsky, 2015a, p. 16). The interesting aspect of the deep structure is that it is working, unseen 

in the background of a communication event. The energy and space within the semiosphere itself 

can be seen as the deep structure along with its properties of entropy, and equilibrium. Wave-

particle cycles can be seen as the deep syntactic pattern describing the movement of matter in the 

semiosphere. The Semiosphere serves as a deep structure in an ecological context because it helps 

organize smaller parts towards generative functions at higher communicative and performative 

levels. The Surface Structure: Surface structures are formed on top of or alongside the base struc-

ture (such as time or space) and is created by repeated action or applications called grammatical 

transformations (Chomsky, 2015a, p. 15). They may appear as phenomenological patterns of in-

formation flow based on repeated or instanced occurrences which inform a kind of meta pattern of 

indices or signs (phonetic elements). Surface structures include the indices of mind in the form of 

topics and concepts, matter in the form of recycled bottles or cans, and media in the form of appa-

ratuses or communication devices. Surface structures are the more tangible and outwardly observ-

able components of a language.  

Bateson (1988) discussed the problem of media fragmentation at the surface level as a 

“difference of logical type.” He said, 

If B is going to deal with A’s indication, it is absolutely necessary that B know what those 

indications mean…..Thus there comes into existence another class of information which B 
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must assimilate……Messages of this class will be, not about A or B, but about the coding 

of messages. They will be about a different logical type. I will call them metames-

sages…..The whole matter of messages which make some other messages intelligible by 

putting it in context must be considered, but in the absence of such metacommunicative 

messages, there is still the possibility that B will ascribe context to A’s signal being guided 

in this by genetic mechanisms. It is perhaps at this abstract level that learning and genetics 

meet. (p. 123) 

In Bateson’s example, A and B signals are surface structures, while the ability to understand the 

transmission, the coding, in the form of metamessages is the syntactical form. The semiosphere is 

the space where physical dynamics of information transmission interface with specific signals and 

individual contexts of meaning making.  

Entropy  

Entropy in information is perhaps one of the most important concepts and properties of 

deep syntactical structures. Entropy in information plays a significant role within this study and 

will be introduced as part of the literature review, however it is also explained in the context of 

research outcomes that will be illuminated through data and analysis in chapters four and five. 

Entropy in information is the relative quantity of information. Shannon’s concept is based on math-

ematical principles of probability and statistical nature of the whole ensemble of messages which 

a given source can produce (Shannon, 1998, p. 14). For Shannon, this was the essence of a com-

munication theory. To set the stage for an entropy of information, we first have to describe an 

example scenario of a naturally spoken chain of utterances, words, phrases, and sentences between 

two people who act as the main transmitting and receiving devices. A concept originates in the 

brain, then travels through the body out through the vocal folds of the larynx. The body network 
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acts as a channel through which information travels in bits. The bit is the term for the most simple 

form of information when represented by a binary digit and is the foundational construct for digital 

forms of communication. The channel is the actual medium and constraints of space through which 

bits travel (Shannon, 1998, p 9). Bits form the surface structure of the language. The semiosphere 

is the master class of space, the deep structure through which all channels are contained and 

through which wireless networks are formed, however the most common form can be thought of 

as a wire or tube, through which electrical or light pulses may travel such as a fiber-optic cable. 

All such networks can be seen as supportive physical components or emerging infrastructures of 

the syntactical structure. The signal may be in the form of a light or sound wave, and the form of 

the wave is highly critical for this study. The wave of sound also contains the wave of ideas that 

travel together through the semiosphere. The wave may be the energy interface between the deep 

and syntactic structure. The receiver collects the signal and changes its wave form or vibration 

back through the ear-brain apparatus into a message that the brain can first perceive then, derive 

functional meaning from. Related to this last function of the process, and critical to this study, is 

the idea that some information is added to the transmission that is not desired or necessary to the 

essence or intent of the original transmission, or that distortions may occur within the multiple 

channels and translations of information formation, or process of mediation. The sum of all of the 

transformational changes in the transmitted signal is called noise (Shannon, 1998, p. 8). This is 

perhaps the most important relationship between the notion of fragmentation, and communication 

processes. Since a transmitter must first have a method of selecting desired messages from an 

infinite array of possibilities, a self-selecting filtration process is required from the outset, to limit 

the amount of noise that is transmitted, not to mention the physical constraints of the channel and 

possible semiospheric distortions. Fragmentation is the perception that too much noise or 
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information distortion is present within a communicative event or within one single transfer or 

exchange.  

 Entropy now begins to emerge as the actual amount or quantity of informational bits or 

waves that travel as a sequence or chain of symbols through which meaning is then generated. 

Shannon (1998) referred to Markoff Chains which are ergodic processes whereby one signal’s 

probability is dependent on the signals prior (p.11). Such chains are a critical concept for under-

standing the actual connective and naturally dependent relationships of communication processes. 

The entropy, or amount of information, and its potential meaning, is based on certain probabilities 

that information reaches certain stages of formation within the process and once those stages occur, 

the next set of symbols chosen will be similarly dependent (Shannon, 1998, p. 12). Entropy in 

information, is similar to entropy in matter, which tends to increase its randomness, its tendency 

to be less and less organized and shuffled. Ultimately entropy in information is a measure of rela-

tive freedom in the system, freedom of choice one has in constructing messages, freedom a signal 

has to flow in different directions, and freedom of meanings that can be derived (Shannon, 1998, 

p.13).  

Parts of Language 

It is important to understand that language creation or use is both a physical process of 

constructing forms of media and a conceptual process of devising meaning and functional out-

comes or performance for an individual using language to communicate. In understanding the parts 

and how they function, we can begin to gain a better sense of the underlying architecture of the 

syntactical dimension of media.  
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Code 

A code is a local or unique convention or organizing system for information. Codes are 

language structures, and can be seen as outward languages serving as interfaces between deep 

structures and surface structures. Codes however do not operate in the deep structure, but can be 

informed by them and an infinite array of codes can be made from a variety of variables. The 

concept of a code in general can be considered part of a syntactic structure, which helps organize 

specific patterns of signals such as phonetic ones. The meaning of a sign is dependent on the code 

within which it is situated. Signs are not meaningful in isolation, but rather become interpreted 

when seen in relations with each other. Codes organize signs into interpretable systems which 

convey meaning. Codes correlate signifiers (i.e., signs) and signifieds (i.e., meanings) and can be 

made of different types of signs and structural forms (Chandler, 2007, p. 147).  

Phoneme 

The smallest unit of sound for linguistic purposes can be considered the phoneme (Stam et 

al., 1992, p. 32; Seidenberg, 2018, pp. 26-27). However, it is also closely associated with the 

grapheme, the smallest graphical symbols such as a letter or combined letters such as “SH” (Sei-

denburg, 2018, p. 27). Phonemes can be considered utterances or simply sounds that one makes, 

or which we hear in natural animals. The pure utterance is the basic building block of the surface 

structure of language.  

Signal 

Signal, takes on its own important linguistic function and distinction, as it is a simple unit 

of utterance that has purpose, directionality, movement, and flow in space. It is part of the surface 

structure of outward expression. It comes from some place, tool or person, and its form allows for 

the transmittal of a distinct segment of a message. Each signal is by itself meaningless, and requires 
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a context and the other signals in the sequence to differentiate its conceptual value (Saussure, 2006, 

p. 118). This conceptual value may be thought of in its simple terms as an idea, a notion or a 

thought, yet each are bound to the system as a whole for their proper meaning. Saussure called this 

basic idea a signification, as a meaning that can enter into correspondence with a signal (Saussure, 

2006, p. 113).  

Index 

Index is a form of representation in which the signifier (sign) is perceived in some way as 

pointing to or directly connected to the signified (meaning) physically, causally or in other factual 

terms. There is an indicated, or genuine relationship between the sign and the signified (that which 

the sign points to) and the sign can be seen as a fragment torn away from the original object (Chan-

dler, 2007, pp. 250 & 42). In this study, information is used as raw indexical datapoints represent-

ing and pointing to a communicative event. The index is a connector operating in space. A good 

example of an index is a directory or table of contents.  

Icom 

Icon is a form of representation in which the signifier (i.e., sign) is perceived as resembling 

or imitating the signified (i.e., meaning or context) and being similar in possessing some of the 

same physical or functional qualities (Chandler, 2007, p. 250). The icon is linked by resemblances 

of quality and a good example is a photograph.  

Symbols: A symbol is a form of representation in which the signifier (i.e., sign) does not 

resemble the signified and is perceived in some way as having an indirect conventional relationship 

with a signified (meaning). Such relationships can be fabricated, rationalized, and arbitrary such 

as the case with mathematical symbols. Symbols relate to the world of concepts that are associated 
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with different interpretive meanings through a process of habituation and learning (Chandler, 

2007, pp. 38-39, 262).  

Metaphor 

A metaphor is a conceptually constructed symbol disconnected from its signified. In much 

human language, the element of metaphor is used to convey meaning within a given media (Pollio 

et al., 1977). However, metaphor inscribes one thing in terms of another, and thus there is a dis-

connect between the actual object and its projected or re-contextualized meaning (Lakoff & John-

son, 1980, p. 5). Metaphor involves an abstraction of the original idea, or of its manifest represen-

tation. In either direction, a translation or transformation of meaning is occurring, and a transfer of 

data is being shared either within one medium or leaping from one medium to another. Williamson 

(1978) called this process a “transference” (p. 25).  

 Signs of different kinds or use make up the physical and functional form of media. Signs 

help reduce some of the complexity of informatics to an understandable and manageable system 

so that a user can shape specific types of communicative events (Stam et al., 1992, p.32). All 

language structures are derivations from root forms of communication, and sound-making is con-

sidered the root physiognomy of language, which then evolved into pictorial or graphic symbols 

or representation, and then later towards modern alphabets (Seidenberg, 2018, pp. 35-43). How-

ever, these relationships are also not linear developments, and graphical and phonological skills 

co-evolve over long periods of time. Furthermore, the sound’s phonological pathway establishes 

the methodological basis for reading modern graphical texts (Seidenberg, 2018, pp. 38 & 124; 

Saussure, 2006, p. 111). de Saussure (2006) described the thought-sound as a unit to some degree, 

where “every linguistic sign is a part or a member, an articulus, where an idea is fixed in a sound, 

and the sound becomes the sign of an idea” (p. 111). All meaning assigned to a sign, such as a 
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sound, can vary depending on the context, the person, or thing making the sounds. Furthermore, 

there are other aspects of sound formation that have value, such as the length of time, volume, 

stress on the sound, and a receiver’s prior experience. 

Paradigmatic & Syntagmatic Forms 

The variations of when different types of symbols are used, as described in the previous 

section, represent the inherent complexities of linguistic relationships both internal and external to 

the organism and the communicative event. One can however begin to make a clear distinction 

between the structural aspects of language, those that are connecting pieces of information, and 

the reasons why information is used at a particular time, i.e. the context. With regards to the struc-

tural aspects, there is no unique linguistic meaning inherent in the material characteristics of the 

transfer mechanism. Saussure (2006) described this arbitrary aspect of sound for example, as 

merely something ancillary, a material the language uses…….[and] what characterizes those units, 

is not…..the specific positive properties of each, but simply the fact that they cannot be mistaken 

for one another” (pp.116-17). Derrida (2016) argued that the pure trace, the physical nature of the 

sign is not linguistic in its prime function, however it allows for the difference, the ability to artic-

ulate variations and establish the sound-image (pp. 68-9 & 75-76). We can begin to think of all 

forms of linguistics as representations, symbolic significations, and translations from one trace to 

the next in a never-ending chain. 

The idea of a constant flow of information, a chain of connectivity, can be thought of on 

two planes or dimensions of data, each operating in space yet having very different trajectories. 

Syntagma, on one plane, are the physical links and patterns of information flow, the interface be-

tween the matter of signal, and the context within which the signal is spatially linked. Paradigms, 

by contrast, and operating on another plane, are the plot, storyline, narratives within a system, all 
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of which are full of conceptual yet relative meanings. This study looks at the paradigm as a variable 

within a larger syntagmatic or structural linguistic system as just one type of data point. Syntag-

matic dimensions expose the direct indices and the ways that information indexes the “how” of a 

communicative function, not the paradigmatic plot (i.e., the who, what, where, and why of a story). 

The syntagmatic forms of language are indexes or windows into the underlying deep structure of 

grammar and its metaphysical networking capabilities.  

Figure 4 begins to illustrate the dimensional difference between the paradigmatic and syn-

tagmatic forms and functions, so that the reader can understand how information in this study is 

specifically being organized and framed for analysis.  

Figure 4. Syntagmatic vs. Paradigmatic Structural Communications 

 

The Syntagmatic Axis: The syntagmatic axis shows connective tissue of the chain of signs 

and how they are physically linked. The syntagmatic axis of information shows a technical com-

bination of interacting signifiers (i.e., signs) which forms a meaningful whole. It is concerned with 

intra-textual positioning of signs within a code and with other signs co-present in a text (i.e., or 

any media). The syntagmatic shows ways in which units within the same text may be structurally 

related to each other or even substituted physically. Such units are represented vertically relative 

to time, since in the same moment, one may choose for example voice and gesture within the 
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spatial context of any different media such as live performance, video, photography, or painting 

etc. Syntagmatic relations provide multiple possibilities of combinations within the code or in this 

case the semiosphere (Chandler, 2007, pp. 262-3 & 83-85).  

 Related to the syntagmatic function of language is the denotive function. Denotation is a 

certain kind of direct indexical or iconic relationship between a signifier (i.e., sign) and its signified 

(i.e., meaning). The denotative function tends to describe the literal, definitional, or most com-

monly used associated meanings with a given sign. Denotation within the photograph is most as-

sociated with what is photographed and seen, compared to what is known, through natural sensory 

perceptions (Chandler, 2007, pp. 137-38). Denotation is most commonly associated with the dig-

ital code allowing for its continuous and consistent quality of transmission (Wilden, 1987).  

Syntagmatic and denotive aspects also relate to the function of time as being singular or 

synchronic and ahistorical with regards to meaning. Literally meaning “same time,” in semiotics 

it represents singular points of time as they relate to a unit of information for a given medium, such 

as the frame rate in video. Synchronic perspectives are concerned with the relations that bind to-

gether co-existing terms and which form a structural system in real or present time (Saussure, 

2006; Stam, Burgoyne, & Flitterman, 1992, pp. 6-7). They are stable systems of communication 

apparatuses that persist technically and functionally across time and space with relative con-

sistency. A camera is a syntagmatic device because it can filter information in the same way con-

sistently with each click of a button.  

The paradigm is the storyline, plot, or meaning derived from a given chain of signifiers 

(i.e., signs). The dimensional quality of the paradigmatic form is linear relative to how stories are 

perceived to evolve, and transform over time. As such, different meanings change with the spatial 

context of time, while the syntagmatic form of communication may not. Concerned with the 
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substitution of signs as a function of meaning within the code, paradigmatic relations are intertex-

tual with other signs absent from the text. Paradigmatic signs are easily replaceable with other 

forms and is highly customizable by the individual user. Paradigmatic analysis is a structuralist 

technique that compares different connotations associated with each signifier (i.e., sign). Paradig-

matic elements may be distant, or referenced, without direct denotation within the medium itself. 

It might be a second generation mediation to the primary linguistic medium of an event. For ex-

ample, in this study, the video recording device created a digital video and all data that is contained 

through visual and auditory data is syntagmatic to the video including participants and their words 

so long as they appear in the video. However, the meaning of their words or external references 

that their words make, that are not seen in the video frame are considered paradigmatic or refer-

enced.  

 The connotative function is a certain kind of relationship between a signifier (i.e., sign) and 

its signified (i.e., meaning). Paradigmatic references require some level of prior knowledge, expe-

rience, or reference point about the context of the communicative act in order to make meaning 

and to make connections across different media. The connotative function tends to link the socio-

cultural and personal domains of meaning to the sign, and is more interpretive, and relative to time, 

place and context. Connotative signs create associative meaning that is highly mutable, individu-

alized, and polysemic (having multiple meanings) (Chandler 2007, pp. 137-38). Connotation is 

often most associated with analog or natural linguistic codes (Wilden 1987).  

Related to the paradigmatic and connotative functions is the notion of diachronic time. 

Literally meaning “two times,” in semiotics it is the historical perspective of the linguist, or a way 

to describe a linguistic phenomenon as representing multiple instances or times such as hours, 

days, or years. When a language system brings into play elements from different times (and places) 
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a kind of historical perspective is associated with the diachronic form (Stam et al., 1992, p. 6). 

Because contexts change overtime, so too does information.  

Representation 

There are problematic aspects of representation of the sign and the fact that a single word 

or term, such as “recycling” can take on many different contextualized meanings. This logic stems 

from the historical attempt to classify and define elements based on essential properties such as 

might be found in a dictionary, encyclopedia, or a Porphyria tree of hierarchy. Eco (1986) de-

scribed the problematic function of representation as an artificial or arbitrary relationship as fol-

lows: “either the primitives [root terms] cannot be interpreted and one cannot explain the meaning 

of a term, or they can [through] interpret[ation], and one cannot limit their number” (p.57). 

Even Descartes admits to the deceptiveness of human sensibility, as well as the semiotic 

function within the paradigmatic domain of “knowing” and thus he places a premium on the phys-

ical (syntagmatic) properties of experience as the basis for any form of “truth:” 

all that up to the present time I have accepted as most true and certain I have learned either 

from the senses or through the senses; but it is sometimes proved to me that these senses 

are deceptive, and it is wiser not to trust entirely to anything by which we have once been 

deceived……..we must at least confess that the things represented to us in sleep are like 

painted representations which can only have been formed as the counterparts (traces) of 

something real and true………and whether true and real, or false and fantastic are 

formed…. [of a] corporeal nature. (In Edwards & Pap, 1973, p.123) 

The linguistic dimension is therefore bound with the cognitive and the material dimensions equally 

through space. Each domain is equally intra-active in intellectual and scientific production of 
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“knowledge,” as well as in the construction of environments, representations and ways to transfer 

information across time through a wide variety of mediated forms.  

Living Systems & Semiotic Theory 

The core connection between the human understanding of such terms as “trash, waste, gar-

bage, dissipations, energy consumption,” is one of communication. In some context, waste can be 

seen as a noun, and in others it’s an entire cyclical process. Progogine and Stengers (1988) de-

scribed how any living system is a thermodynamic system and any changes in response to the 

environment is a dialogue, a form of communication. This concept frames the human system as a 

dissipative structure, a body that takes on energy, and subsequently loses it, and in the process is 

fundamentally changed. Changes in state are communicated as exchanges of energy between the 

internal and external environment and where a form of equilibrium or healthy exchange is resolved 

by the organism’s conscious movement (p. 300). Information can thus be seen as acting in this 

biological context, where flow of energy, and entropy of information are riding in space in tandem 

and one may even see information as energy that is absorbed by humans and expelled since infor-

mation has a transformational impact on space and humans alike. This study shows that infor-

mation is indeed an active part of an organism and a living system’s core environmental function. 

However, experiencing this dynamic requires a deep dive into metaphysics, and structural semiotic 

dimensions of space equally.  

Humans are creatures of communication, and our ability to reproduce, and perform other 

biological functions require complex patterns of communication. However, such systems of eco-

linguistics follow chemical and physical types of markers, environmental sign systems, and other 

types of triggers. Environmental sign systems are established along very different underlying deep 

structures and structural grammars separate from forms like text. Still, our bodies are able to 
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communicate with the external environment with a profound ecological connectivity and function-

ality. Language interacts spatially during the act of constructing sustainable human systems and is 

a vital connective network through which the human species couples structurally to its environ-

ment. Maturana et al. (2016) described these types of autopoietic relational environments as eco-

logical niches of perception for humans, and that all such structural changes are the result of our 

perceptions and makeup, within a molecular medium. The communicative act is as much a com-

ponent of biological transformations as it is as a core evolutionary phenomenon. Alhadeff-Jones 

(2012) described the complexity of biological communications in spatial levels, recursive loops of 

self- organization, generative dynamics, wave-particle fluctuations, and the general “multi-refer-

entiality” of processes (p.185).  

  Song and Gleeson (2018), based on the research of Bedrosian et al., (2018) showed that a 

link between the environment and the neural genome is epigenetically significant and early envi-

ronmental exposure is critical to behavioral and structural mammalian development.  

 Going deeper into the cell at the micro biological level, a study by Terenzio et al., (2018) 

shows a part of the mysterious nature of chemical translation and communication taking place 

between different parts of the cell, in particular, the link between extrinsic structural membranes 

and the intrinsic genetic nucleus. Neurons are some of the most complex and largest cells, which 

can have extended axons up to three feet long. When a cell is damaged physically, a complex chain 

of chemical reactions take place for regeneration of the proteins at the injury through RNA tran-

scriptions and signaling between many proteins and neurotrophins within the cell going back to 

the nucleus. This description of syntactical and surface structures installs bodies is an apparatus or 

interface with environmental information.  
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 Schrodinger (1992) framed the approach relative to a mind-matter distinction, and eluci-

dates on how to go about conceiving of these links physically, within the biological context. This 

is interesting in that he spent most of his life working from the non-living dimension of physics, 

and later in life found a common connection point within the deeper understanding and existential 

meaning of quantum mechanics. He wrote,  

The world is a construct of our sensations, perceptions, memories. It is convenient to re-

gard it as existing objectively on its own. But it certainly does not become manifest by its 

mere existence. It’s becoming manifest is conditional on special goings-on in special parts 

of this world, namely the brain. That is……a peculiar kind of implication which prompts 

the question: What particular properties distinguish these brain processes and enable them 

to produce the manifestation? Can we guess which material processes have this 

power……or simpler: What kind of material process is directly associated with conscious-

ness?” (p. 93)  

Schrodinger’s approach was to look for a semiotic phenomenon or theory that spans the entire 

ecosphere, looking for common patterns. The challenge first is in linking common linguistic prac-

tices, for which we have seemingly great conscious control and experience, with the same pro-

cesses that are happening biologically within largely hidden dimensions of the eco-sphere, as well 

as subconsciously within ourselves.  

 Pattee (2001) might be credited with the concept of the “cut” conceptually for the ability 

to see the transect of space as a hyper local to extremely global semiological system of information. 

Pattee called the genotype-phenotype distinction, and indeed the symbol-matter, or subject-object 

distinction a “primeval epistemic cut” (pp. 13-15). Pattee described a similar problem of fragmen-

tation, where life appears to emerge from the physical world as a distinction, and where 
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“hierarchies of organization, from cells to societies” emerge from one another through a system of 

model making (p. 9). He urged us to recognize that abstract symbol structures are connected to the 

physical laws that they come to represent, as inspired by the physicist Max Born who saw a deep 

connection between symbols and their “realities.” As such the direct index and icon may have 

more value than the metaphor environmentally and genetically speaking. Pattee elaborates on the 

biological fact of reproduction, where “for evolution to be possible, any description of a self (what-

ever that self may be), must be communicated objectively to all descendent cells” through such 

apparatuses or vehicles as the egg (p. 10).  

Pattee’s investigations, in copolymer sequencing, led him to a curious realization that any 

rule-based process leads to a structure of limited complexity. He thought that within models where 

the environment influences random changes, there must be a way for such schemas to be stored 

and which can then “represent the novel organization” as well as reproduce it. This led him to 

question and problematize how to “describe in physical language the most elementary heritable 

symbols” (Pattee, 2001, p. 10). For Pattee, this was the essence of the epistemic cut, a distinction, 

or lack thereof, between dynamical patterns, those that happen repeatedly at the micro scale inter-

nally, and those with the individual organism’s external relations. This is the same quandary of 

quantum physics that he described, from von Neumann where “the same epistemic cut appears in 

physics, in the measurement process … [and in] the fact that dynamical laws cannot describe the 

measurement function of determining initial conditions” (Pattee, 2010, p. 10). Pattee, Polyani, and 

von Neumann reconciled the gap as needing some form of deep schemata or structural code, a 

grammatical “description” which bridges the external and the internal “self.”  

 Whitehead can be seen as an original progenitor of the experimental approach to the self, 

one that rejects consciousness as a disconnected aspect of nature. Whitehead sought to connect 
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physical existence with humanity more directly, and in Prigogine and Stengers’ (1988) words to 

“eliminate the contradiction between philosophy and science” (pp. 94-95). They sought to recon-

cile and replace the paradoxical perceptions of both “permanence” and “change” as fragmented 

states with the idea of common processes. We are left with a broad idea that the syntagmatic ex-

ternal and internal conditions or deep structures are linked through the biological communication 

processes that humans have been afforded, and yet we are not sure exactly how such performance 

is maintained across time in the paradigmatic sense. Perhaps diving deeper into our linguistic re-

lations with environmental phenomenon, such as that of waste as a case study, that the emerging 

meta-linguistic inquiry can lend insight into the types of exchange media we utilize, but are yet 

unaware.  

Seeking A Language of Waste  

“Trash” is a term that represents an attitude towards that which humans discard as un-

wanted waste. Keskpaik (2001) sought to make the notion of “trash” a semiotic construct following 

Lotman’s cultural genre of signification and meaning making and Levi-Strauss’s cultural-anthro-

pological assertion that human being’s structuration of the world is parallel with their structuration 

of language (Levi-Strauss, 1979). Douglas (1984) looked at the negativity of pollution as a taboo 

within society, and that the symbols and byproducts in the form of  “dirt form a systematic ordering 

and classification of matter in so far as ordering involves rejecting inappropriate elements” and yet 

this same matter can take on alternate positive meanings, such as new creative emergence (pp. 35 

&161). Adams (1994) wrote about the notion of trash as representational semiotic construct to 

begin with and therefore any solution or change in meaning of the material byproduct itself in-

volves an applied semiotic approach (pp. 63-87).  
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There is little to no evidence that a specific language for waste management exists, outside 

of generic language systems that use common texts, and software systems for managing waste 

flows. Pohjola and Pongrácz (2002) attempted to create one of the first formal theories of waste 

management through linguistic means, by creating a computer language model called the PSSP 

language, in which they believe that conceptualization and formalization are “prerequisites” in the 

development of a formal theory of waste management (p. 18). The basic principle is that a specific 

theory language can emerge for a given scientific domain.  

The acronym itself, PSSP, stands for purpose, structure, state, and performance, and is built 

on the concept that world is made of both real (i.e., material) and abstract (i.e., conceptual) things 

(Pohjola & Pongrácz, 2002, p. 20). They said, “The world is made of real things and abstract 

things. The real things are what we can build conceptual models for. The abstract things are what 

we use to specify properties of real things” (p. 20). This difference can also be described between 

syntagmatic and paradigmatic dimensions. The PSSP language was designed to have unique fea-

tures stemming from the ontology of waste management behind the language which should reveal 

a deeper grammatical structure. They deduced that the language would need to eliminate domain 

problems arising from restricted insight, vague concepts, a lack of generic models, and lead to 

better control of waste related activities as functional metrics. Indeed they sought their own lin-

guistic solutions to the problems of fragmentation. A variety of metalevel questions led to the 

development of the PSSP language including;  

• What is waste? 

• When does an object become waste?  

• What is waste management?  (Pohjola & Pongrácz, 2002, pp. 18-20)  
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Such questions reveal that a deeper connectivity to the material and linguistic properties of 

waste, and a method for its management would be compatible in a formal language that connected 

data from semiotic, material, and conceptual domains equally. However, the approach appeared 

more paradigmatic in that the code they built was built on conceptual data. The challenge, as they 

found was that any language system with high performativity, must be able to function along 

Chomsky’s concept of universal grammar, meaning that there must be underlying syntactical struc-

tures that are elegant enough to work in all situations, yet waste management exhibits such high 

degrees of variance form community to community. They found that a universal language cannot 

be designed from the surface structure of indices backwards to the deep structure. It seems that 

any kind of environmental linguistic theory has to serve the physical properties of the ecological 

and material context first. Such layers are found in the macro-level semiosphere. However, such 

qualities must also be able to serve the semiotic and linguistic functionality of a real language. 

Furthermore, in building on the work Pohjola and Pongrácz, we must be able to incorporate the 

paradigmatic, and highly fragmented conceptual dimension, equally with the material, and the lin-

guistic functions per the semiotic triangle’s root schema.  

Physical Dimensions 

The essence of this study is to reduce binaries and disciplinary fragmentations within the 

often separated dimensions of physical matter and conceptual thought. Information has a physical 

presence in space, and humans relate to the world with our nervous system via perceived sensory 

stimuli. Light and sound are inanimate waves traveling in space, initiated at a source point, and 

travel towards a receiving apparatus, such as the human body or a camera. Scientific inquiry uses 

language and concepts, models and measurements to begin to explain observable, abstract, and 

non-visible physical phenomenon. All apparatuses can be seen as technological machines capable 
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of detecting waves or particles of information, in the form of matter. In this way, information is an 

appropriate connecting link between our physical minds and the spatial world of energies, parti-

cles, and waves.  

Agential Realism  

Quantum entanglement means that processes of communication, and the physical position-

ing of matter are linked in space. At the moment that humans attempt to measure an object, the 

apparatus of measurement has agency in effecting, or diffracting the movement or position of the 

object.  

Barad (2007) advanced a theory that builds on the philosophy of science and critical social 

theory, and develops a picture of an active entanglement between the semiotic domain of ideas, 

representations, and contexts. Such dimensions include all the physical, natural, and social matter 

in an active mode of interaction, as follows: 

Ultimately, I argue that a diffractive methodology is respectful of the entanglement of ideas 

and other materials in ways that reflexive methodologies are not. In particular, what is 

needed is a method attuned to the entanglement of the apparatuses of production, one that 

enables a genealogical analysis of how boundaries are produced, rather than presuming 

sets of well-worn binaries. (pp. 29-30)  

Barad (2007) admitted that her theory is rooted in material and semiotic discourse as the basis for 

her methodology which is based on Bohr’s inquiry into the role of the apparatus as the vehicle for 

the emergence of material discursive relationships (pp. 143 & 199).  

The concept is first rooted in a property of physical matter- the diffraction, which is a 

bending of waves around an object, vs a refraction, which is a change in direction. In certain ex-

periments, particles behave like waves and waves “collapse” into particle forms and there are many 
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theories about whether the transition is of a conceptual or physical nature (Barad, 2007, pp. 286 & 

295). Bohr’s argument and theory, called Complementarity, as contrasted with Heisenberg’s Un-

certainty Principle, posits that the context and apparatus of the experiment frames the human per-

ceptibility, the ability to measure observable data, and that all measures and parts must be under-

stood relative to the communicative systems they are within. So the idea is that a particle is caught 

up in its own systemic wave pattern of motion, and at the moment that humans arrest that motion 

to measure it, it ceases to remain part of its original wave form. Schrödinger’s (1935) famous cat 

metaphor has come to be the distinguished mark of quantum entanglement. He described a semi-

otic scenario, where the medium matters, and the apparatus for measurement, changes the percep-

tion of the entity or process that we are attempting to measure, and of course the result. By seeing 

if the cat is alive or not, it surely dies. He wrote,  

Maximal knowledge of a total system does not necessarily include total knowledge of all 

its parts, not even when these are fully separated from each other” [and Further-

more]…..whatever is not, no more can it change. It is born anew, is reconstituted, is sepa-

rated out from the entangled knowledge that one has, through an act of perception, which 

as a matter of fact, is not a physical effect on the measured object. (in Barad, 2007, p. 284)  

Barad builds on the theory by allowing for such controversies, by suggesting that humans are 

active in the making of apparatuses through a performative action with materials and discourses. 

Barad built her theory on the “proto-performative” approaches of Bohr, and Haraway’s concept of 

diffraction as a pattern of differences. This would be likened to attending to Derrida’s semiotic 

traces, which he views as signs of change within a system’s own metamorphosis, and which hu-

mans may or may not be interacting with. The question of representationalism, which has its source 

in semiotic theory is a controversial term. Barad and Bohr both suggested that words and things, 
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should not be taken for granted, which means that material practices and discursive dimensions 

should be taken together (Barad, 2007, p. 31).  

 Barad’s sense of post-phenomenology is an important distinction from Husserl’s focus on 

the human subject as the basis for framing the understanding of what external material objects 

appear to be. Rather, “phenomena are the ontological inseparability of agentially, intra-acting com-

ponents,” and she sees these active communicative events as the basic “units of reality” (Barad, 

2007, p. 33).  

Quantum Semiotics 

Quantum exploration of matter began with the quandary rooted in the quest to explain nat-

ural phenomenon in scientific terms and processes, and to concretely understand the nature of an 

electron as behaving both like a wave and a particle at the same time. If one particle can operate 

along two different schemas, did this mean there were two different types of physics in reality such 

as classical or quantum? Or did it signify that there is an inadequate language, understanding, and 

indeed a barrier of human perceptibility and cognition for a unified dimension of matter and infor-

mation? The original debates surrounding the so-called Copenhagen interpretation in the early 20th 

century among Einstein, Planck, Bohr, Sommerfeld, and Schrodinger followed different semantics 

inw hich physicists were concerned with wave-particle dualism and electron indeterminacy as es-

tablished formally by Heisenberg (Cassidy, 1992, p. 92). Information science began to play an 

empirical role as the potential material interface capable of linking complex dynamics such as the 

unification of electromagnetism and gravitational forces sought by Einstein (de Broglie, 1959, p. 

121). However, fragmentation emerges as a permanent inadequacy of language to explain gaps in 

knowledge about how systems behave, as well as the infinite spatial positioning of information 

and matter. All we understand and discuss about the world is through our instruments of 
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measurement and explanation. Semiotic sign systems and mechanisms serve as an apparatus and 

methodology for quantum experimentation and their explorations can be on par with material mod-

els, mathematical abstractions, and other ways to organize apparatuses, signs, and symbols 

(Januschke & Posner, 2010). I will call this line of exploration quantum semiotics.  

Observing the behavior of particles and information together it seems provides new dimen-

sional insight into the common medium of space. Information systems can be thought of in terms 

of quantum processes, and quantum science has been applied to the expansion and processing 

prowess of computer processors. Information itself can be seen as a material phenomenon, exhib-

iting similar properties of both wave function superpositionality and discrete components or bits 

acting like particles (Budd, 2013). Each bit of information, word, phoneme, or pulse of light trans-

mitting a piece of a digital code is the same medium as any other physical phenomenon of the 

world, and when looked at discretely, has particle-like properties as well as larger wave forms. 

Saussure’s dualism of signal and meaning established the first core structure as a single traceable 

unit (Saussure, 2006, p. 113). The sign itself is fairly easy to track physically, yet with the infinite 

range in meanings, we begin to see the exponential fractal branching of transformative processes, 

however the structural unit stays whole. Peirce’s semiotic triangle introduces the quantum oppor-

tunity when we add contextual space as a component of the structure, along with signs and mean-

ing. This is the essence of quantum entanglement and superpositionality despite the fact that the 

individual unit has little to no meaning on its own (Gisin, 2014, pp. 43-45). Gisin (2014), in de-

scribing the complete quantum randomness of information, described the phenomenon as follows:  

When we prod, that is, when we carry out a measurement on a quantum entity, it will 

produce a response,- a reaction- completely by chance, just one result among a certain 

range of possibilities……since this is a chance event, one cannot use the fact that the 
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entangled entity reacts as a whole to send any information, indeed the receiver would 

merely receive noise, a purely random palpitation. (p. 43) 

What we would need is an organizational grammar for how multiple units could behave, as in the 

form of a wave. Gisin (2014) wrote as follows of the informational unit: 

….it does not have a position, but only a cloud of potential positions. If despite this, we 

proceed to measure its position, the electron will duly reply “here I am!” But this response 

was produced during the measurement process, it was compelled to respond to a question 

that had no predetermined answer: quantum randomness is true, irreducible randomness. 

(p.44) 

This in essence is both the connectivity and fragmentation of space in quantum-semiotic terms and 

how a wave can splinter into particles through the communicative or observational act. Heisenberg 

himself writes; “There exists in our intuitive interpretation of the physical phenomenon and the 

mathematical formulas a dualism between wave theory and corpuscular theory of such a type that 

many phenomena can be explained most naturally by a wave theory…while other phenomena can 

only be explained on the basis of a corpuscular theory (Cassidy, 1992, p. 222).  

 Saussure (2006) took a distinctly quantum approach to semiotics, believing that language 

follows the same laws as any other system, and described the semiotic phenomenon made of forces 

pulling in opposite directions (p. 204). Figure 5 shows a visual interpretation of Saussure’s wave 

as this concept serves as the basis for Kadoch’s model of dissipative communication (fFgure32), 

and Kadoch’s model of information geometry and morphology (Figure 33).  
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Figure 5. Adapted Model of Saussure’s Communication Wave  

 

Saussure’s two forces are “particularism” (i.e., particle) on the one hand and “intercourse” (i.e., 

wave) on the other. The two forces act in a sort of balance for stability, both for the organism and 

the system or community with which it resides. “Intercourse” Saussure wrote, 

is responsible for the extension and cohesion of a language. It acts in two ways. Negatively, 

it prevents dialectical fragmentation by suppressing innovations as they emerge at one 

point or another. Positively, it favors unity by accepting and propagating innova-

tions……this latter form justifies the term wave as a designation of the geographical 

boundaries of [the] dialectic feature. (p. 204).  

Saussure described the wave function of language as like an edge of a wave, which “ad-

vances and retreats” and it has a distinctly dual nature- just like the quantum wave-particle. This 

is best described by phonetics. There is no clear line between the spoken word and the discrete 

thought. Saussure called this property a “thought-sound” where “language takes shape with its 



INFORMATION ARCHITECTURE 
 

 83 

linguistic units in between those two amorphous masses” (p. 111). The quantum nature of indeter-

minacy is also described where, “Not only are the two areas [wave-particle] which are linguisti-

cally linked, however vague and amorphous in themselves, but the process which selects one par-

ticular sound sequence to correspond to one particular idea is entirely arbitrary” (Saussure, 2006, 

p. 111). These properties appear to be quantum in nature, and can be applied to any medium, or 

material phenomenon at any point in time. The wave-particle formation begins to take on spatial 

functionality as a pattern of communication that can serve a universal grammar acting as a kind of 

force, movement, or energy of information.  

Time  

Time is a critical aspect of dimensional space that must be accounted for within any lan-

guage system. The core concept of one part of a system leading to another, such as in a Markoff 

Chain, through fractals, or as simple sequences of information, occurs as a movement taking place 

in time. Time is a critical aspect of space and together they form the physical basis for a semio-

spheric structure. The wave-particle formations flow in time as a critical reference point for hu-

mans and such wave patterns help describe the grammar of the semiospheric deep structure. Grav-

itational theorist Rovelli (2018) described time as entropy, where relational particles move, make 

space, and create energy from constant ordering and disordering. Rovelli called thermal time as “a 

macroscopic state….a blurred vision of the world……a mingling that preserves an energy, and 

this in its turn generates a time” (pp. 124 &134). We see that time, entropy, particles of matter, 

and information coalesce in space along common energy cycles.  

  However, “only a minute fraction [of variables in the universe] ….react with us….they do 

not register us, and we do not register them” (Rovelli, 2018, p. 144). Time is not linkable on its 

own merits, but rather as a series of experiential phenomenon. The quantum nature of particles and 
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probability, based on Heisenberg’s uncertainty principle, means that any outcome can emerge, 

from any state, and that such states are unpredictable (Muller, 2016, p. 207). In essence, there are 

many relative times, not just one. The effect of such interactions, which include people, therefore 

is to be seen within a dynamic nonlinear order. Interactions and outcomes depend on actions and 

reactions, with a temporal nature, and we are able to perceive only a small portion of the universe 

at a time (Rovelli, 2018, p. 147).  

The basic pattern of mental discovery and environmental reaction is really a key element 

in our biological evolution. Antonio Damasio described “feeling” as a key affective link between 

brain, body, and environmental connections, mediated or transported by chemicals and neural net-

works in evolutionary time and a much longer duration of change (Damasio, 2018, pp. 12 &157-

159).  

Lynch (1985) described the "time inside" a place allows us to arrive at a deeper under-

standing of space. Bodily rhythms interacting with light and dark cycles, sound waves pushing the 

air, and our own sense of memory should be aligned with an earth time, not an institutionalized 

version of educational time (p. 117). Biological and human time is organized by solar time in 

speaking of ecological rhythm. Time can be seen as one aspect of the semiosphere and a critical 

communicative interface bridging the physical world with that of the cognitive. It is appropriately 

applied at the universal level of grammar, along with energy or entropy. It impacts the surface 

structure, the morphology or shape information takes as it transforms across systems of time and 

space.  

Time becomes part of the spatial medium of information. It impacts the way we think about 

data by setting up the context of past or future, compared to the importance of now. Deleuze (1993) 

explains the wave-particle nature of time, transformation and the perception of fragmentation as a 
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coherent singularity; “The past and the future do not designate instants distinct from a supposed 

present instant……Rather the living present goes from the past to the future, which it consti-

tutes….from the particular to the general: from the particular which [time] envelops by contraction 

to the general…..(the difference produced in the mind is generality itself)” (p. 71). Bateson (1988) 

asked what happens when any two pieces of information or sources come together, and have the 

effect of providing new information that is different from either source separately (p. 21). The 

Deleuzian and Bateson sense of time is perceived as a sequence of data in oscillating particulate 

and wave forms, and transformation in time, is perhaps nothing more than semiotic and cognitive 

difference and distinctions of matter.  

Patterns & Networks 

One way to free us up from the notion of having to explain the world as a collection of 

fragmented parts as quantities of different matter, is to conceptualize within the new science of 

qualities and processes. Mandelbrot defines the “fractal method” as the ability to “analyze any 

system whether natural or artificial that decomposes into parts articulated in a self-similar fashion, 

and such that the properties of the parts are less important than the rules of articulation” (Man-

delbrot, 1983, p. 114). The concept of fractals shows us that the problem is physical, cognitive, 

and semiotic in nature, and one of trying to formulate a language to represent the symmetry found 

in the natural world at varying scales. Capra mentioned mathematics as a way humans try to rep-

resent and understand nonlinear dynamics. Capra also suggested that the mathematics of non-lin-

ear systems, i.e. “complexity dynamics,” reveals visual patterns (Capra & Luisi, 2014, p.114).  

Fractals are extremely complex patterns and Mandelbrot (1983) described the patterns as 

“scaling, non-scaling, self-mapping, random, randomly stratified, brown-fractional, and textured 

tremas.” Fractals of information and matter are equally linked to common thermodynamic 
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principles mathematically and proportionally and Mandelbrot described Shannon’s entropy of in-

formation thermally. Entropy in information is a product of probability and energy. The hotter the 

temperature of information, the hotter the discourse and the more novel the use of language be-

comes (p. 347). Like Shannon, Mandelbrot conceived of words as behaving like particles of matter 

and follows the probabilistic structure of the Markoff Chain where each term is a function of the 

prior term, and that the network begins to build a branch-form of connectivity, and a linear chain, 

in sequential time. This is critical in seeing information as building or making space, not only 

acting or flowing in space.  

One can begin to see communication interfaces as links between the animate and inanimate 

worlds within a common semiosphere. The distinction between the animate and inanimate world 

is enigmatic and yet this borderline or interface is the source of many theories about how life began 

on earth, and how we continue to communicate between these worlds. Indeed, there are several 

contemporary theories about how the first life forms on earth emerged directly from inanimate 

matter. One theory sets the earliest forms of animate living cellular life as a structured emergence 

from the substrates and structured forms of inanimate material from which the new life forms were 

patterned, such as the stone, or mud (Cronin and Walker, 2016). Cronin and Walker (2016) de-

scribed information as a critical interface between animate and inanimate matter, and use an “in-

formation-theoretic” model to distinguish biological systems from random ones (p. 1175). Part of 

their model looks at phase changes which can occur when chemicals responds to changes in infor-

mation, and where stable systems use states of non-equilibrium to change their structures. Such 

changes occur at different hierarchical scales. The Cronin and Walker study shows that common 

forms of information behave alongside dynamical chemical systems where transformations occur 

from one physical state to another. Indeed, there may only be semantic, syntactical, or surface 
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differences between bits of information and particles of matter stemming from the same roots 

forms of energy and chemistry.  

Many theories, models, and patterns exist about the ways that humans can form deeper 

ecological connectivity for sustainability through educational, technical, and communicative func-

tionality. Some methods and concepts fragment notions of mind-matter connectivity from a spatial 

or communicative point of view, while others seek to unify within an onto-epistemic merger or 

relational ontology (O’Neil, 2018; Barad, 2007; Fenwick, 2015; Lenz-Taguchi, 2010).  The 

model of a network helps describe the fabric of reality as a fluid, interconnected system, not as a 

physical “web” but more as an abstract dynamic of semiotic and perceptual relationships (Husserl, 

2013; Fallan, 2010, pp.66-73). This is a post-modern idea, which decentralizes and decouples ma-

teriality from a single cause or source, and instead sets phenomenon as mere points, nodes in the 

evolving nature of material culture, artifacts, people, technology, language, space and evolution of 

living systems. Post-phenomenology focusses on the material nature of these networks, largely 

represented with contemporary communications such as wireless and digital technologies and the 

concept of the world wide web (internet). Such patterns are non-linear, and remain unpredictable. 

Rovelli described matter, the substance of thought, as a unity where “the relations of spatial adja-

cency tie the grains of space into webs” (Rovelli, 2018, p. 126).  

One way or another, all wholes are made of smaller parts, as described by gestalt theory in 

terms of perception and of course as made up of tiny particles like atoms, elements, molecules, 

and compounds. Bateson (1988) described the problem as follows: “The aggregate is greater than 

the sum of its parts because the combining of the parts is not a simple adding but is of the nature 

of a multiplication or a fractionation…” (p. 91). This relates to Mandelbtot’s fractalization as a 
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way to linguistically represent diffractions of matter and the fragmentation of perception between 

parts to whole.  

Latour’s (2007) concept of society or sociology called actor-network theory (ANT), which 

incorporates the contextual “associative” interactions as a “collective”, and the communication 

links that comprise the real-time assemblage of a society is what makes sociology come to life (pp. 

7-9). Lenton and Latour (2018) present a new Gaia model for the twenty first century and beyond 

with a technological messaging system that can link networks with learning processes, which is 

called Gaia 2.0 (pp. 1066-1068), in which an infrastructure of sensors spread throughout the semi-

osphere connecting and filling in the perceptual gaps or lag times between non-human environ-

mental issues and their adherence within human consciousness. These sensors have their own time 

and spatial scales, improve models, increase speed of data transfer, all of which can lead to alter-

native explanations of environmental phenomena. In essence, Gaia 2.0 is designed to allow “col-

laboration between citizens, activists, and politicians to quickly realize where things are going 

wrong” (pp. 1066-1068). Direct connectivity with real-time environmental semiotics would func-

tion through signs, traces, and indices of the Gaia 2.0 language system. 

Stewart’s (2010) work in environmental dance provided an illustration of how inspirational 

forms of movement and response with the physical environment, trains individuals to know nature 

in a new eco-phenomenological condition. Here there is a departure from traditional early Husser-

lian phenomenology, in that the self is not the “centrifugal” position within the life-world or Um-

welt, but rather draws on advanced theories of eco-phenomenology, and materiality. In such a 

post-phenomenological position, there is an environmental spatiality where the earth is the “home-

being” (Stewart, 2010, p. 38). Stewart and Monson (2010) created a “re-enchantment and recla-

mation” project called “Water Log” (p. 35). Within their process, they showed how one can create 
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new points of connectivity between environment and the body as a medium of connectivity, and 

indeed of loss of the “self.” 1 One passage within their study, described a scene as follows; “When 

the marsh floods around full moon, the incoming tide brings children’s shoes, bottles, tins, sheep’s 

bones, bracken, branches, little blanched crabs, and blackened uprooted trees” (Stewart, 2010, p. 

36). One can see that the environment in contemporary times is a mixture of human- and non-

human-wave patterns of material debris. The ocean is a part of the semiosphere where random 

objects from the earth find themselves collecting together with humans in a new ecological me-

dium, and Stewart dialogues with the new media as an inclusive kind of kinesthetic movement. 

One of Stewart’s profound points is that the dance sequence reveals a particularly important pattern 

with regards to language formation that “whatever is made visible in a single moment, is ghosted 

by the invisible textures of previous and subsequent moments” (Stewart, 2010, p. 36). These are 

Derrida’s traces coming to life within a new type of eco-language.    

Cognitive Dimensions  

This study is built on Aristotle’s concept, that a direct inherent link can be formed between 

matter, the substratum, and subsequent iterations of meaning or derivatives of matter with closer 

syntagmatic connectivity within the language system.  

Aristotle’s metaphysics, claimed “The substratum [of substance] is the thing to which [the 

essence, the universal, and the genus] are attached as predicates……….form means type….we 

produce or beget a type out of a particular material, and what is then produced is an individual of 

that type” (Aristotle 1943, pp. 26-29). Aristotle thus foreshadows the Cronin and Walker concept 

where animate life, forms on top of inanimate matter, and where a communicative-perceptual bond 

exists between.  
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Grounding any form of information, especially that of an ecological context, requires the 

connecting of materiality, ontology, and experience with space. The concept of a mental map is a 

core feature of cognitive brain development, as it relates to the organism’s ability to develop a 

spatial-environmental awareness for basic biological functionality and connectivity to place. Such 

notions have been linked to terms and fields of inquiry such as eco-semiotics, biosemiotics, and 

eco-phenomenology. The work of von Uexkull, who presented the notion of an “Umwelt” was 

conceived as a “schemata, a cognitive map, a model world, an ontological niche, and a semiotic 

niche” (in Tønnessen, 2009). The Umwelt blurs the line between exterior and interior worlds or 

spaces around an organism, not just dimensionally, but functionally.  

Fragmentation is often perceived as an opposing force, keeping a perceptual tension or gap 

between material or ecological experience and cognitive understanding such as between Vernad-

sky’s “struggle” of conscious and unconscious films of “nature” and the links between the bio-

sphere and the “noosphere” – the sphere of mind which underpins his search for a theory of living 

matter (Edmunds & Bogush, 2012, pp. 1872-74).  

Taking the phenomenological and experiential framework for education where information 

is grounded in ecological consciousness, one can begin to realize that any learning event, moment, 

or dialogue is but a fingerprint, or rather a series of fingerprints, which represent the gestalt of 

“education.” However, what we do with those educational touch points, becomes the markers, 

tokens, or symbols of the place-time-languages we embed ourselves in (Seidenberg, 2017, p. 42).  

Being, learning, and communicating integrally with the semiosphere can result in a core 

eco-educational experience, especially as one seems to gain context alongside a sense of place. 

Spatial and environmental cues elicit memory engrams (Tanaka et al., 2018). A touch or a sound 

can set off a flurry of chemical and physiological links where our neurological thoughts or 
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memory-based recollections in a given moment in time seem to exist somewhere between actual 

experience and a sense of place (Tanaka et al., 2018). The “fingerprint” is a scientific term that 

applies to any type of inquiry which attempts to track information for a given duration, and as a 

set of spatio-temporal patterns or constraints (Randel, 2018; Yao et al., 2018).  

The human brain is thought to make neural patterns, especially of spatial associations or 

“engrams” in the hippocampus network, which can be recalled from the past when such patterns 

are transferred to more permanent storage in the neocortical region, which is considered a common 

process during sleep (Draguhn, 2018). Therefore, cognition is a form of communication, whereby 

sensory information from the environment, is transmitted through neural patterns in three stages. 

“Place” cells are activated when an animal is in a certain spot in its environment and when deep 

exploration involving action planning and spatial navigation take place. The organism forms more 

active place cell activity, in the form of “neuronal ensembles” and subsequent neocortical “ripples” 

or translations to longer term memory (cognition). There is then a time-regulated sequencing or 

spatio-temporal activity pattern in the neuronal membranes and thus a time-sensitive representa-

tion of spatial experience (Draguhn, 2018).  

Learning 

In early childhood development, environmental cues are particularly vital, and the ability 

to actively “know” begins with a sense of place and context through the development of motor-

sensory skill. Piaget’s psychological accommodation and assimilation paradigm explains how hu-

mans try to either fit new patterns of existence into past schemas and assimilate external data into 

an internal form of understanding, or where we adapt ourselves and our modalities to the new 

external context of matter and space (Piaget & Inhelder, 1969, p. 6). Damasio (2018) described 

organismic development, whereby a network of information gathering devices and processing 
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have to form, such that maps and images of the internal and external environment can be patterned. 

Such domains as internal and external only became conceptual thoughts much later. Damasio 

(2018) wrote,  

The absence of mapping and image making capabilities…. [means] consciousness cannot 

arise in the absence of minds and the same applies even more fundamentally to the special 

class of processes called feelings, which are constituted by images closely interwoven with 

body operations. (p. 61)  

At a certain stage of human development, the abstraction of concepts, based on the ability to main-

tain memories and thought took over the primacy of the environmental and biological linkages 

within human evolutionary time. Damasio posits that the brain took on an evolutionary privilege, 

and thus the privilege of feeling and thinking, which “distract us from biological antecedents” 

(Damasio 2018, p. 31). This could be the point in human evolution that gave rise to the anthropo-

centric tendency and the privileging of the human mind over environmental matter as a distinct 

difference. However, “cognition is the breath of life.” This phrase, used universally as a spiritual 

perspective, is more than metaphor, and as Eco (1986) said, “perhaps ideas are more physical than 

we usually believe” (p. 85). 

An organism’s structural change is an act of cognition, and the “system specifies the extent 

of the cognitive domain” between an entangled sense of living and recording (Capra & Luisi, 

2014). The essence of experience, in the cognitive dimension, which includes the socio-cultural 

affective dimension, is thus a pattern of place-time associations (Damasio, 2018). Indeed, language 

itself is a trait or function that emerges from a certain set of environmental conditions (Erard & 

Matacic, 2018). Language also becomes part of the experience itself and has a dual nature as both 

form and function within the living system, since information becomes embedded in the fabric of 
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society. Language is also a translation of meaning from one sign to the next (Eco, 1986). This 

concept is rooted in Inactivist philosophy and the concepts of “embodied action” (Preston, 2003, 

pp. 28-31). The realization of consciousness as a process, is not a thing, but an emerging property 

of neural complexity and action. The body indeed acts as a physical communication apparatus 

through physiognomy and memory as an active form of learning through the environment. The 

process of grounding knowledge is an important process in exposing and bridging varying per-

spectives of environmental fragmentation, technically, philosophically and cognitively (Preston, 

2003).  

Post-humanist patterns between neurological and educational functionality are emerging 

with a distinctly material-discursive perspective rooted in ecological systems theory. Lenz Taguchi 

(2010) described neuro-ontologies following a methodology of tracing a “map of intersecting 

strata” inspired by the Deleuzo-Guattarian rhizomatic “chatter” (in Taylor & Hughes, 2016, p. 41). 

She described the method as a series of “performances of tracing the lines of the regimes of signs, 

[and] these tracings must always be put back on the map at a different entry point to form new 

relations and thus to restore a multiplicity of connections” (Taylor & Hughes 2016, p. 41). In the 

process of mapping, four principles are applied; connection, heterogeneity, multiplicity, and the 

“asignifying rupture” (Deleuze & Guattari, 1987, p. 9). The latter is also tightly connected to se-

miotic processes, in that there is an “active engagement in a practice of estrangement to get away 

from taken for granted and common sense significations” (Taylor & Hughes, 2016, p. 45). Such 

relationships serve as the material and cognitive grounding from which experience forms. Lenz 

Taguchi described how the most basic form of learning can begin at the abstract metaphysical 

level, especially as we observe what happens in the connections “between different forms of mat-

ter, or practices, affects, or semiotic expressions” (Taylor & Hughes, 2016, p. 49). Despite the 
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understanding that the mind space is not separate from the eco-space, current communication sys-

tems have certain fragmented structures and grammars built-in, and overcoming the perception of 

fragmentation means developing new communicative practices.  

Problems of Sustainability Fragmentation & Classification 

Dewey (1929) laid out an argument describing the problematic fracturing of thought and 

actions, mind and body. He begins with a statement describing the dualistic nature of educational 

tradition as conforming to a “division of the spiritual and material, the extra-ordinary and the or-

dinary, knowledge and action” as separate “backgrounds” (p. 13). Dewey defended the notion that 

practice should not be broken into “higher” and “lower” forms, especially the separation of that 

which is practical from theoretical, moral from motivational, and furthermore he believed that any 

sort of thinking is unified as part of a common concrete existence (p.32). In that sense Dewey 

followed through with Aristotle’s premise for a grounding of information. Dewey concluded that 

knowledge is not to be fragmented as such, along dualities, but rather information should be con-

nected along a continua, where “problems of inquiry vary in scope….degree and complexity such 

that any experience is to partake in an act of knowledge, however each [act] may be taken on 

multiple meanings, but not varying importance “ (pp. 198-99). Hence the contexts of a situation 

can be fragmented in time and place for Dewey but not its essence of experience.  

The cognitive and epistemic dimension of the semiosphere is rooted in, and shaped by 

linguistic systems. Fragmentary thinking has become schematized into our conscious and subcon-

scious educational development and is pervasive within the scientific and environmental realm of 

inquiry. Aristotle said, “definition is of the essence, or essential nature” of a subject or object, and 

Eco described defining something or a substance is to “establish, among various accidental attrib-

utes, the essential ones” (Eco, 1986, p. 57). He said that the problem, with any form of definition, 
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is then to be able to distinguish between, and hunt for the “correct” attributes. Such is the problem 

with any form of classification, or taxonomy. It implies that there is an order, a hierarchy, a set of 

classes or properties, from which to regard as factual, consistent and “true.” Even in describing a 

beetle, the entomologist will describe 290,000 species (Eco, 1986, p. 52). Jewitt (2005) said that 

Bateson and Whitehead agreed that mathematical patterns of regularity dominate the modern era, 

and that educational categories and terms like “intelligence” have lost their essence, and have been 

replaced by the objects or fruits of intellectual labor (in Doll et al., 2005, p. 288).  

 Regarding education, and the classification of knowledge and learning processes, there are 

many a taxonomy, or what Umberto Eco disparagingly called a Porphyrian Tree, and of which 

many have gained footholds in institutional practices. Bloom’s taxonomy is one such set, devised 

in 1956 by Benjamin Bloom, its original purpose was to provide a framework for testing and cur-

ricular development (Anderson et al., 2001). The taxonomy provides six levels, or stages of learn-

ing, and can be described as hierarchical where learning emerges from low order learning to what 

Sterling (2011) called third-order learning (p. 25).  

Orr (1992) described the problem of attaining such a connection as a “fragmentation of 

strategy” and he discusses the genesis of a solution as a need for “ecological literacy” to make up 

for the various gaps and variations in conceptual intent, and seeks a unified meaning of sustaina-

bility (p. 61). The amorphousness and complexity of environmental and sustainable problems leads 

to a similar state of formless strategies, that can only be outlined in similarly fragmented linguistic 

frameworks, such as the following list by Berry (1992) outlining a set of fourteen abstract concepts 

that include:  

• Accept the limits of discipline,  

• Solve more than one problem,  



INFORMATION ARCHITECTURE 
 

 96 

• Embody a clear distinction between the biological and the mechanical,  

• Imitate the structure of natural systems, 

• Market strategies,  

• Central, vs. Decentral government,  

• Citizenship (in Orr, 1992, p. 62).  

The concepts themselves not only represent fragmentary thinking, and the fact that there are four-

teen is also a telling fragmentation in solution making. There are endless lists of solutions, includ-

ing the most contemporary ones. Hawken et al. (2017) described “Drawdown [as] the most com-

prehensive plan ever proposed to reverse global warming,” however, he pointed out that the re-

search his organization conducted did not actually generate, “create or devise a plan” (p. x). Draw-

down’s eighty-plus solutions in fact do not represent any form of plan or communicative schema 

that could qualify as such. They do represent a “list” of existing, independent, climate solutions, 

each with their own number ranking, and carbon reduction credits. A reference point such as the 

index of carbon has its own representational complexity as a signal of the environment since very 

little linguistic performance can be derived. The rate of carbon tracking per ton, is a highly relative 

linguistic sign system, since there are extensive fragmentations in regulatory and governmental 

policies across vastly different geographical, economic, technical measuring, and cultural divides 

(Olivetti & Cullen, 2018).  

The seventeen United Nations Sustainable Development Goals (SDG) also represent a list of 

topics, from which to conduct work (UNGA, 2015) that are equally plan-oriented, but which do 

not actually describe how sub systems can communicate with each other. Several begin to describe 

macro-level opportunities from which to devise a common system or schema, such as;  

• Quality education; 
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• Infrastructure and innovation; 

• Sustainable cities and communities (UNGA, 2015).  

Global terms mean different things across regional boundaries, cultures, and language systems. 

Lists and reports furthermore do not describe the means and methods of achieving systemic 

change, but rather focus on the paradigmatic outcomes and goals of systemic change, not how to 

get there syntagmatically. Global strategies fail because there is no single common global language 

that can assess data with the same performance metrics.  

Indicating specific types of environmental performance and specific indices in the design 

of a language system is vital to the creation of plans, lists or other apparatuses of language, for 

deeper eco-literacy. The Barilla Center for Food and Nutrition (BCFN), and the Economist Intel-

ligence Unit created a Sustainable Food Index (SFI), as its concept of a common framework for 

information (Nierenberg, 2018). However, the index by its nature is not an interactive platform or 

network that allows two-way communication, i.e. between consumers and producers. This feed-

back loop or lifecycle pattern of the semiosphere is a key function and criteria for any comprehen-

sive system of information. Fragmentation in thinking is a function of fragmentation in communi-

cative processes into separate compartments of Mind, Matter, and Media.  

A Chinese Taoist perspective looks at taxonomy more as a lifecycle process, a timeline of 

transformation, similar to the idea of a Markoff Chain within a semiosphere and acting with kind 

of variation in entropy, as follows: 

Tao gives birth to the one, the one gives birth to the two, the two gives 

birth to the three, the three gives birth to the myriad of things. 

The myriad of things carry yin, and embrace yang, [and] 

through the interplay of energy, reach harmony. (in Doll, 2005, p. 310)  
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Ecological literacy is a linguistic concept that seeks to form a stronger connection between 

the environment as space, place, and context for deeper human connectivity and learning as sus-

tainability (O’Neil, 2018; Sterling, 2001). Ecological literacy calls for a specific language, or mode 

of connecting humans to ecological spaces and processes. The education of sustainability poses a 

communicative dilemma in terms of how to create a process that unifies rather than further ab-

stracts or splinter meaning. Stone, among many ecological literacy proponents of today, called on 

the need for “interconnectedness” in education (World Watch Institute, 2017). Gardner (2006) 

appropriately included linguistic and spatial intelligence within his own theoretical framework of 

educational modeling (pp. 12-13). Bohm (1992) described a series of connected “Levels of Know-

ing” that begin with the metaphysics of the cosmos, and end as human actions. In between these 

frames of reference are countless others. Fragmentation is thus perceived in the distance between 

our own thoughts and actions as well as the external forces of energy at the cosmic realm that 

impact them. In creating any form of taxonomy, or classification, humans enter into the risky prop-

osition of reductionism yet with grounding in material substance, there is a greater degree of ac-

curacy in establishing deeper ecological literacy. In trying to classify human constructs such as 

“culture,” “education,” thought processes, or “nature” in general, a communicative harmony, or 

balance may be seen as an adequate end in itself.   

Applied Semiotics  

Hansen (2011) described the key challenge for environmental communication research, as 

a field of study to “empirically map the dynamic interactions” based on Gamson’s concepts of 

meaning making and using the construct of the schemata or map is particularly useful (Hansen, 

2011, p. 20; Gamson, 1988, pp. 161-171). Gamson (1988) provided a clear perspective on conver-

sation-making relative to the schema-frame:  
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The symbolic interaction tradition suggests that meaning is typically constructed in con-

versation. Hence, public opinion may be conceived as itself, a form of discourse, a popular 

discourse……a constructionist methodology for assessing public opinion….[and which] 

must make the underlying schemata visible in some fashion, preferably by allowing us a 

glimpse of the thinking process involved. (pp. 171-172) 

This call for the exposure of the underlying schema or deep structure, appears to be needed 

in order to able to effectively map or unify different types of mediations that might be in conflict 

with other spatial, cultural, economic or other performance-based factors.  

Place-based and narrative approaches forms an inclusive and highly connective method of 

unifying Mind, Matter, and Media factors of environmental communications. Places, their natural 

and synthetic landscapes, including all of the living and non- living matter contained within them, 

forms navigable stories or assemblages of meaning as an ever-flowing motion in time. Let us call 

this kinetic energy a mediated eco-space or as Zielinski called it, “Deep Time of the Media” (2006). 

These ubiquitous spheres of data points operate at varying scales to form the myriad of flows and 

networks of communications between species and the eco-sphere. Adams (1998) described struc-

turation theory, a form of systems theory, where “people constitute place through daily life by 

externalizing knowledge, authority, routines, commitments, and beliefs and they are simultane-

ously refashioned by the locales of sensation and action that they and others are constituting” (p. 

90).  

A majority of environmental media studies conducted within the literature review can be 

classified as macro level analysis with regard to topics and public opinions or actions, which are 

generalizable, yet which require deeper communicative analysis. Hansen (2011) wrote,  
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The media are an important public arena, where different images and definitions, sponsored 

by different agents, groups, and interested parties, compete and struggle with each other. 

Environmental meanings, messages and definitions communicated in any one single me-

dium, format or genre are unlikely to exert a simple linear influence on public beliefs or 

behavior…. (p. 20)  

Narration, Framing, & Captioning 

Narratives, and histories of any place or community is collectively shaped by the many 

signs and language forms which create the larger political and socio-cultural archives and many 

communities are impacted by the sense of a fragmented collection of artifacts which then inform 

their environmental systems. What does it mean to be mediated culturally? As McLuhan (1964) 

said, “All media are active metaphors in their power to translate experience into new forms” (p.64). 

Robbins (2012) stated that one of the core tools of political ecology was an “everchanging canon 

of texts” in which are any images, fragments of symbolic content, or any “media” that tells a story 

of a place and its related, yet illusive considerations of metabolic elements (p. 86). Ogden’s (2011) 

study of the Florida Everglades described the glades as a semiotically charged space of “world 

making” (p.2). Water, humans, mangroves, alligators, fire, flesh, mud, boots, development, my-

thology, fieldwork, and policy form agglomerations of materialized actor-networks following 

Latour’s dynamic “assemblages” as symbols of a non-linear form of political ecology (Robbins, 

2012, p.77). Ogden (2011) followed semiotic, and post-human, processes to describe “assem-

blages” which seeks a unity between human and natural fragmentations or schisms (pp. 25-35). 

Ogden follows the semiotic foundations of story-crafting inherent in Steward’s model of cultural 

ecology, where “symbols,” “practices,” and “institutions” converge within a cultural core, and 

which take place in the Everglades (Robbins, 2012, p. 39). Ogden employs a parallel model found 
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within Charles Sanders Peirce’s semiotic triangle; where the context, symbols, and meanings 

within the Everglades forms an “ethnographic politics of nature” or “landscape mosaic”- a lan-

guage of the Glades (Chandler, 2007, p. 30; Ogden, 2011, p. 47). The idea of “Media” is embodied 

in the theoretical and metaphorical underpinnings of Deleuze and Guattari, and the notion of a 

complex rhizomatic, transient world-making process. This kind of semiosphere manifests as a di-

verse language of multi-media connections, human and non-human material symbols that forms 

an infrastructure of data fragments through systems of communication, observation and sense per-

ceptions. The author’s own research and text becomes yet another chapter in the effort of making 

or preserving information. “Fragments” turned frames, or “refrains” become a kind of film real of 

“earth, fire, and alligator flesh” (Ogden, 2012, p. 45). The craft of media making not only becomes 

a technique or skill used ontologically to support policy, but rather environmental mediation also 

becomes a system and network of praxis with its own powerful agency.  

The frame creates paradigmatic boundaries around a set of informational data. It is a stand-

ard device made visible by the medium of photography and videography especially, whereby a 

snapshot can represent an isolated single moment. Out of the infinite possibilities of representation 

from the semiosphere, the frame, represents choices in mediation on the part of the creator or 

transmitter. The frame is perhaps the essence of fragmentation, as it is constrained by space and 

time dimensions. Frames filter, diffract, fragment and fractalize information interpretively and can 

become a mediation in its own organizational format. Thus, the frame can be seen as a re-mediation 

of prior data as it presents a new format or context. This research presents a spatial framing tech-

nique for example using indexes of Mind, Matter, and Media, whereby a particular code is built 

on top of these three dimensions.  
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When fragments do begin to form a kind of unity, they are often brought into view through 

“framing” which is itself a semiotic technique. The craft of framing draws heavily on cinematic 

processes for analysis and application; hence the element of time, space, and composition are clear 

components. As far as applied environmental and political media framing is concerned, Entman 

(2010) discussed ways that information is selected for meaning- i.e. its salience in constructing 

response mechanisms. Entman and Rojecki’s analysis of the U.S. anti-nuclear movement of the 

early 1990s suggested six fragmented dimensions of message making that frame public support, 

and are largely a result of subjective journalistic choices and which include; rational-emotional 

contrast, technical expertise vs public opinion, scale, and partisanship vs unity dynamics (pp. 155-

173).  

Symbols of place therefore take on a form of meaning and agency in the developmental 

mind, especially when young children are learning about geography and where abstracted carto-

graphic maps tend to simplify aspects of place, and where places lose their actual concrete embod-

ied meanings. The separation or fragmentation of actual place into an abstracted or mediated space 

is linked to functions of language called the synecdoche, where one object can come to stand for 

another or where a part can be substituted for a whole (Chandler, 2007, p. 132). Such aspects as 

“context, iconicity, convention” become struggles or tensions for children to reconcile their own 

schemata, which are based on localized mind maps, with those of simplified and reductive, or 

normative symbols produced by adults or society (Gardner, 1990, p. 688). Metonymy is a similar 

mechanism of translation, whereby a quality of connection of a part is substituted or used to rep-

resent the larger system, such as a substance to come to mean form, i.e. as in the case of a map 

being used to represent a place (Chandler, 2007, p. 130). Ultimately varying forms of representa-

tion not only take on meanings of their own, separate from their contextual antecedents, they 
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become primary components of sustainable systems. Often these are local and community-based. 

Semiospheric contexts and systems emerge through various kinds of diverse micro-level commu-

nicative events and mediations and the particular ways that people frame information.  

Captioning is a form of narration that changes the meaning of a place through its semiotic 

constructs like synecdoche and metonymy, and the way that parts of a system or place can be taken 

to represent the whole, through different types of mediation (Stone, 2018; Lefebvre, 1991). Glenn 

Stone studied the way that concepts of agriculture, are mediated to the public as a performative 

narration or “spectacle.” For example, he discusses the role that the state fair has had on the mean-

ing of agricultural produce as an objective symbol, such as the prize blue ribbon ear of corn. In 

such contests, the corn is valued aesthetically for its size, color, or symmetry over its nutritional 

or actual agricultural integrity (Stone, 2018).  

 Text, maps, narration, and other forms of political documentation and policy making or 

lack thereof, become the process of a mediated landscape and its people, and this can have negative 

and fragmenting impacts severing native people from ancestral connections to place. The case of 

the cartographic reorganization of the Tanga and Pwani Regions of the East Coast of Tanzania, 

and the controversial history of the establishment of the Saadani National Park is one such exam-

ple. In this case, the history and accuracy of map making takes on a principle agency in the redis-

tribution of lands, land use, and the subsequent dispossession of local people by national and in-

ternational actors on behalf of “conservation.” This case study highlights an important considera-

tion of time and media, and in particular the loss of fidelity, or accuracy of data and information 

as modes of power and decision-making change significantly over time through the map making 

process (Orozco-Quintero & King, 2018).  
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Imagery, aesthetics, and the medium of photography wields a unique quality of communi-

cation, storytelling, and power structuration. Fence line photography (images showing the effects 

of two different land use management policies visually, within one location) is a particular way to 

frame ecological and land use fragmentations across political or private borders to convey partic-

ular messages (Hongslo, 2015). Such images take on the role of ordering opinions and reinforcing 

a particular type of meaning construction connotatively (what is implied) and denotatively (how 

or what things are) (Barthes, 1977). Hongslo (2015) studied fence line contrast photos in South 

Africa, showing how the photos themselves, despite relative ecological uniformity and common-

ality, reinforce particular narratives, such as the privileging of controlled governmental vs com-

munal uncontrolled grazing practices, sheep vs goats, and grass covered vs bare looking charac-

teristics as being more desirable. The photogenic aesthetics of farming practice become complicit 

in policy making. Each mode of communication and context of mediation plays a critical part in 

the construction of the way natural resources are managed within a place, and configures how 

people have to navigate the fragments of information at varying scales. 

In adult controlled communities, the sense of place becomes a critical mode of managing 

common cultural and sustainable practices such as supporting a low-carbon lifestyle (Mcguirk et 

al., 2016). In Australia, a study was conducted on the different communicative and social modes 

that communities “configure” for sustainable carbon governance. Some communities, such as 

Blacktown Solar City, focus on political and economic interests to catalyze large consortiums 

through policy making, public education through websites, and making rules through which energy 

systems are managed in a top-down fashion. By contrast, the Randwick Community Center, out-

side of Sydney, became a physical place or “HUB” that served as an educational, and informal 

seed that “configured” a loose network of practitioners who integrated low carbon measures within 



INFORMATION ARCHITECTURE 
 

 105 

the social-normative modes of communication (Mcguirk et al., 2016). Each method shows that 

energy use is transformed through various types of dialectic “narrations,” and “ordering” of data 

through a variety of media. These were also based on concepts of Actor Network Theory, as space 

was configured differently alongside the communication processes and participant’s individual-

ized choices (McGuirk, Bulkeley & Dowling, 2016).  

Messaging & Pro-environmental Behavior  

Within the field of communication theory there is a splintered subset of research called  

“environmental communication.” This perspective has been concerned with understanding three 

main foci; the production and construction of media messages, the content within the messages, 

and the impact on the public. In all, a totality of political understanding and policy making is 

influenced with regard to pro-environmental action from a behavioral or social constructivist fram-

ing through media (Hansen, 2011, p. 7). A 2008 comprehensive study on recycling practices in the 

Metropolitan Area of Lisbon (MAL) in Portugal (Vicente & Reis, 2008) targeted a major commu-

nications effort to boost the abysmal 6% recycling rate posted in 2005. The study revealed that 

having information from direct media, such as household mailings on recycling best practices, was 

the most effective and positive consideration leading to pro-recycling behaviors. A secondary cor-

relation was the safety, quality and convenience of the nearly 2,000 drop-off locations called “eco 

points” installed within Lisbon around the MAL. These findings speak both to the informative role 

of mediation in recycling practices, and the need for local-spatial grounding and connectivity 

across the city as being part of the mediated campaign. These findings speak to the nature of media 

initiatives as needing to be multidimensional and spatial in impacting recycling performance as 

well as needing to be framed as a local phenomenon.  
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In looking at message framing structurally within the context of an experiment or study 

involving people’s efforts with conservation, recycling, or other pro-environmental actions, there 

are different treatments or techniques that become common. However, there is yet a fractured un-

derstanding of the diverse ways that people act and think about their material-environmental rela-

tionships. Osbaldiston and Schott (2012) conducted a meta-analysis of 87 published studies in-

volving over 253 treatments, such as providing information, or incentives to promote pro-environ-

mental behavior. Larger patterns form to describe the different classes of treatments which have 

their own varying degrees of effectiveness in effecting pro-environmental behavior. Each treat-

ment can be seen as an index of the surface structure of language with specific performative func-

tionality. Each treatment was classed by analyzing the participant’s frame of mind, and each me-

diation is shown to provide a mechanism or trigger for recycled matter to move in a certain direc-

tion. Such apparatuses or treatments included the following:  

• Prompts; 

• Justifications; 

• Instructions; 

• Feedback; 

• Goals; 

• Rewards; 

• Social modeling; and  

• Cognitive dissonance (p. 261).  

Social modeling is considered providing information or demonstrating pro-environmental behav-

ior (PEB) in the form of a normative frame, via a perceived expert or common practitioner of 

sustainable behavior. Cognitive dissonance relates to the study of behavior within Piaget’s frames 
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of assimilation or accommodation (Piaget & Inhelder, 1969, p. 6) whereby treatments touched on 

participant’s existing belief or value systems.  

 White, Macdonnell, and Dahl (2011) revealed a deeper pattern and an important aspect of 

the “mind-set” that matters, within message framing and consumer behavior with regards to envi-

ronmental conservation. White et al. found an interesting pattern between construal message fram-

ing with positive or negative messaging about the importance of recycling as an informational 

mediation. Inter-relational patterns of message framing, or media treatments that are paired, had 

an effective positive increase in recycling habits. When the construal level is low, which means 

that messages are based on practical, concrete steps, how-to techniques, or material contexts con-

cerned with the actual practice or action of recycling, there is a higher prevalence (almost double) 

of recycling. Overall positive behaviors towards recycling and the perception of capability (effi-

cacy) to engage in the recycling demands is higher when such ontological or materials connections 

are explicit in the communication. This finding was also consistent with prior studies on the effects 

of low-level construal messaging (White et al., 2011, p. 474; Wood & Bandura, 1989, p. 408). 

Additionally, it was found that pairing low-construal level messaging with messages of environ-

mental loss, or degradation (negative messaging) had the biggest impact on construal messaging. 

For example negative-environmental loss such as the emphasis on how much waste we produce 

and is “lost” has a net positive impact on recycling behaviors, while framing the message as a gain, 

i.e. “saving” waste from landfill, has a negative impact on recycling. What this means is that pair-

ing ideas and concepts with material or ontological indices has both positive and negative impacts 

on the recycling system itself. Furthermore, the material-ontological focus is shown to perform 

better when the messaging about recycling is grounded in ontologically active contexts such as 

ways to act, vs. reasons for action (White et al., 2011, pp. 482-83). The functionality of a system, 
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such as a recycling program within a community, is thus highly depended on the systems of com-

munication that are intertwined with the cognitive and material dimensions of the system. Ground-

ing messaging or campaigns in spatial and local connections, concrete actions or ontologies, and 

messages that touch certain cognitive schemas, all have powerful impacts on the actual pro-envi-

ronmental behaviors of individuals.  

Summary 

The literature shows that there are complex, interdisciplinary, linguistic perspectives nec-

essary in the comprehensive approach to human-material-waste studies, especially when trying to 

understand how humans think, learn, and construct information about environmental systems. Any 

living system is shown to be a complex network of semiotic, physical, and cognitive dimensions. 

Based on a broad cross section of interdisciplinary theories, I found significant gaps in the litera-

ture on applied structural semiotics in areas of environmental communications and messaging re-

garding the use of waste management. There is an overall absence of a functional linguistic theory 

of waste, and an absence of any kind of eco-language customized for waste management systems 

on a universal scale. However, there are studies that emphasized the need for enhancing spatial 

and communicative relationships between message content, human behavior, and matter. There is 

a wide consensus and numerous cross-disciplinary opinion that calls for the grounding of infor-

mation alongside a sense of place, time, energy, and the building of knowledge systems that share 

a more intimate relationship with physical-local environments.  

We know a great deal about the semiotic, material, and cognitive processes involved with 

environmental issues and their complexities. We understand how humans are entangled with mat-

ter, both at the biological and community-based levels. We understand how mass media frames 

and communicates about environmental issues, and we know how the public tends to understand 
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and form concepts, opinions, behaviors, and actions toward the environment, yet very little is 

known how the three domains of Mind, Matter, and Media interact with each other within the eco-

linguistic context (Hansen, 2011, p. 10). Insufficient progress has been made connecting different 

mediations and indices, micro-media frames, diverse people, and their actual mechanisms of mean-

ing creation on a more systemic global scale, especially within the dominant message frame of 

“global warming” or “climate change” (Hansen, 2011, p. 19; Nisbet, 2009, p. 9) Mediations re-

garding global waste and recycling systems appear highly fragmented (Hume, 2013; Minter, 

2013). Therefore, what appears to be missing from the literature is a method for connecting struc-

tural semiotic systems, the dynamic forces of matter, and the cognitive dimension of meaning 

making as one communicative method for approaching environmental complexity and ecological 

performance.  

Additionally, there appears to be no single platform or interface where the viewing or intra-

action with complex environmental activity can take place at the linguistic level. Deep or meta-

indexical and structural semiotic analysis appears to be highly attuned to specific types of media 

such as text, video, or computer engineering. Real-time, synchronic analysis of information flow 

within an ecological, and multi-dimensional, and spatial context is missing from the literature. The 

literature does indicate that a media frame that can dissect the singular moment where environ-

mental connectivity takes place alongside mental and material transformation is a novel approach 

to interdisciplinary environmental research. The extended semiotic triangle appears theoretically 

and phenomenologically valid as a deep structure, and as a model for exploring human-waste intra-

actions at the spatial, temporal, biological, material, communicative, and cognitive levels and at 

varying scales of space and complexity. A model that incorporates indexes, patterns, and schemata 

that can create a syntactical organization of data would speak to the underlying characteristics of 
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a universal grammar. The literature suggests that a root structure for an eco-language or a new type 

of Information Architecture has validity and can be represented in a spatial-linguistic configura-

tion. The next section will set out to explain how the methods of data collection are centered on 

the structural linguistic parameters of a code and how such codes can emerge from a given eco-

logical context. The end result is to unify interdisciplinary concepts that speak to a new type of 

ecological language making.  

Fragmentation is indeed a contemporary and perhaps universal state of Mind, Matter, and 

Media that researchers must come to terms with or account for in the research process. This study 

cannot fully connect fragmented parts, but it can find ways to form common denominators as lin-

guistic processes more attuned to the ways that Mind, Matter, and Media appear to work in concert. 

The wave-particle form emerges from the literature as an underlying characteristic of the semio-

sphere where information and matter flow together. This flow is the root energy that may help 

connect living systems and their transformational activities. The pattern of energy seems to apply 

to no single discipline, but rather helps us understand how any system transforms in multiple di-

mensions of space. The semiosphere thus emerges as the space where information, matter and 

ideas flow together, not in orderly fashion, but at least within one common medium, all be it amor-

phous. The next sections will present a process and methodology for eliciting exciting data and 

coding it within a new kind of information-architecture.  

  



INFORMATION ARCHITECTURE 
 

 111 

Chapter 3: Design & Method 

In this transdisciplinary qualitative and quantitative study of the phenomenon of human-

waste intra-action, the transdisciplinary theories presented in Chapter 2 served as a theoretical and 

conceptual basis for the development of an expanded semiotic triangle model (Figure3) presented 

in Chapter 1. The model is a spatial-temporal construct that represents the principles and theories 

established regarding the complex nature of the semiosphere and its multi-dimensional function-

ality. It was designed as a means to overcome perceptions of fragmentation towards the emergence 

of a functional eco-language. I set out to catalogue the linguistic functions surrounding the flow 

of waste and recycled matter through a lifecycle framework and to address the following research 

questions through specific field observation within a specific case study of waste management 

practices;  

• What is the nuanced nature of the problem of fragmentation of Mind, Matter, and Media 

from an empirical perspective? 

• What is the language of waste? What are the spatial, temporal, conceptual, material, and 

linguistic dimensions of this language?  

• How can an eco-language, with its underlying structure and grammar, work to improve 

systemic environmental functionality and performance?  

Settings & Participants 

I conducted a multi-site case study in a central Wisconsin system of waste and recycling 

management. Six organizations, and approximately 20 primary subjects participated representing 

governmental (municipal), non-profit, educational, domestic, and corporate entities. I investigated 

many instances of waste management within a local-regional system as a case study context and I 

began to represent different parts of a waste stream across multiple phases of a lifecycle by tracking 
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material flow. The domestic setting consisted mainly of my own family setting, where my wife, 

children and myself became active participants and where the researcher, and the research process 

is shown to have agency in the creation of information. The transformational learning component 

thus takes an active role as a side feature of analysis. The institutional setting represented the re-

cycling management practices at a large university setting following the facility management em-

ployees and professionals. The municipal settings included two different facilities. The first was 

the county materials recovery facility (MRF), following the county director of the facility and her 

professional perspective. The MRF is the place where domestic waste and recycling collections 

systems transfer and separate materials for recycling or for landfill. The facility is operated by a 

corporate entity with its own employees and staff and the facility is owned by the county. The 

corporate practices could not be viewed or filmed due to a lack of authorization, however descrip-

tions of their practices are contained in the data. The second municipal facility is a large-scale 

regional landfill. Various employees of the facility were participants representing all aspects of the 

landfill management and operational system. The corporate phase of the cycle was represented by 

two different international paper mills. One uses 100% recycled content, while the other uses an 

undisclosed amount of recycled content. In addition to the locations, an additional local recycling 

advocacy group provided two employee participants, one the director, the other a professional 

community advocate for recycling. Their collaboration helped make contacts with facility direc-

tors, set up site visitation, and provided an important sounding board for the research process, 

serving an additional mentoring capacity.  

The study was approved by the University of Wisconsin Stevens Point Institutional Review 

Board prior to any site visits and participant observations (Appendix A). Each site was approved 

by the review board as an official site, and each participant was provided extensive information 
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and consent to be video recorded. No specific names or place names are mentioned in the study 

and all titles are referred to by their generic form such as “MRF professional x.” Participants at 

waste events and transfer facilities, and within the community, around central Wisconsin were 

observed interacting with the production, consumption, and municipal waste processes and are 

largely professionals from within the industry, and are thus key representatives of the waste and 

recycling stream’s industrial complex. Figure 6 shows an example of a typical video scene as waste 

is being collected. Many such videos are collected to provide an understanding of standard prac-

tices across the system from a local to a regional perspective. All such scenes can be considered 

typical for the system.  

Figure 6. Typical Scene of Material Waste Intra-action 

The data collection occurred from June 2019 to October 2019. From the large collection of 

video recorded data, approximately 20% was selected for specific coding. Table 1 shows the major 

categories of data beginning with the core indices of Mind, Matter, and Media, then following 

with semiotic, fragmentation, and living systems patterns.  
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Table 1. Coded Indices 

Video Data Mind Matter Media Semiotic Fragmentation Living Systems 

Raw Video Topics Syntagmatic Syntagmatic 
Syntagmatic/

Paradigmatic

Life Cycle 

Links 

Wave Particle 

Oscillations 

Phase Concepts Paradigmatic Paradigmatic
Role of 

Apparatus 
Time 

Semiotic 

Equilibrium 

Participants Dominance Spatial Range Entropy 

Time 

Duration 
Schemas Mind 

Matter 

Diffractive/ 

Transformational 

Ontologies 

Media 

The proposed framework of data was selected as a means of representing both the phenom-

enon of waste as an observable event, as well as a means of capturing structural communication-

based patterns of information. By comparing the instances of Mind, Matter and Media, as observ-

able data points connected to waste management practices, I was able to build out the code of 

patterns, such as looking at dominance of Mind over Matter. Semiotic, Fragmentation, and Living 

Systems patterns are schemas that emerge when we look deeper into the ways that information 

flows alongside waste, across different phases of the lifecycle, and through space, as well as the 

ways that information transforms in time. The code was designed to look relationally at the ways 

that information about waste, and waste matter itself move together with a kind of parallel coher-

ence.  
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Design 

I followed the core goals and procedures of grounded theory as described by Corbin and 

Strauss (1990), to “ develop a well-integrated set of concepts that provide a thorough theoretical 

explanation of social phenomenon under study……and to build change, through process, into the 

method” (p. 5). Grounded theory is a method of investigation suited to the evolving complexity 

within the waste phenomenon. This study, through a grounded method, continues to add new lay-

ers and dimensions to a given linguistic phenomenon, while at the same time gaining a deeper 

understanding of a single conceptual model through its ongoing iterations and manifestations.  

The design of this study builds on the concept of Jaeger-Erben’s (2013) concept that “con-

sumption patterns need to be conceptualized and studied empirically as a continuous process, ra-

ther than a stable trait” (p. 156). With regards to human interactions with material waste and the 

construction of meaning, both semiotic theory and what Jaeger-Erben called a “Life Phase” ap-

proach, adds a relevant research process to standard lifecycle assessment techniques and material 

flow assessments. The use of language as a means of data framing, is consistent with Garavan’s 

(2013) description of “dialogic research,” which uses language to reflect on the dialogue that 

emerges between the researcher and the participants (in Fahy & Rau, 2013, p. 73).  

Life Cycle Analysis 

The study builds on material flow analysis (MFA) within the case study phenomena of 

waste, by incorporating semiotic, material, and cognitive dimensions of environmental inquiry 

from a phenomenological approach. The most appropriate models for the analysis of the produc-

tion, distribution, and consumption of goods, is a heuristic concept of socio-ecological systems 

which takes the “emergent character of bio-physical, symbolic, and social system…… into ac-

count” (Fahy & Rau, 2013, p. 115). The spatial-temporal approach alongside observational data 
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that informs the living system’s patterns is a specific nuance appropriate for a material flow anal-

ysis (MFA) of waste, where society (or an organism) is analyzed as a physical input-output system 

(Haberl, 2001; Fahy & Rau, 2013, p. 116). The semiotic link is based on Haberl’s (2004) concep-

tual model of society-nature interactions, which builds on Fischer-Kawalski and Weisz’s (1999) 

biophysical structures analysis of society (pp. 215-251). There are specific data points coded for 

in the main framework regarding many aspects of material flow, including the number of wave-

particle oscillations that are perceived.  

A lifecycle can be considered a communication model, or informational structure for mak-

ing syntagmatic links of data within a materials-flow analysis (MFA). Life-cycle analysis (LCA) 

of a system is a complex research-based undertaking as one must follow material’s movement with 

complex feedback loop patterns as well as linearly as a function of supply chain processes, stocks 

and flows (Meadows, 2008). Quantifications of metabolic process at the societal level is challeng-

ing, however Mathews et al. (2000) and Kovanda, Havranek, and Hak (2007) presented specific 

methods and models for linking socio-economic drivers.  

 Life cycle analysis (LCA) is also a key framework for representing data within material 

flows and is the dominant form of sustainability assessment regarding waste management, as well 

as other environmental impacts, such as carbon footprints. Data is organized along a lifecycle ap-

proach, where material resources are tracked along its path of use, and whether it is able to be 

recycled or sent to landfill (Erses, 2015). I take a distinctly semiotic-spatial turn by linking MFA 

and LCA practices through the direct use of communication-based indices as the raw data points 

for tracking material flow in parallel with human ideas and mediations so as to gain a deeper sense 

of relationality within the flow dynamic. 
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Figure 7. Life Cycle with Meta-Indices of Fragmentation  

 

Figure 7 illustrates the life-cycle analysis (LCA) model which parallels the material flow analysis 

(MFA) concepts. The chart shows one example of how data is tracked along a lifecycle framework. 

In this chart, the quantity of information as a function of instances of Mind, Matter, and Media is 

presented. The result of this table shows how information increases or decreases in entropy (quan-

tity of information) as matter moves along a lifecycle and how a rate of information per minute 

can be established as a lifecycle metric. Lifecycle studies require a kind of semiotic reduction of 

variables into singular units, such as one ton of waste, which can be tracked across time and space 

gaps. However, lifecycle studies have not attempted to make trackable units out of the combination 

of Mind, Matter, and Media as was provided in this study. Therefore, this is a unique approach to 

systems-based research and LCA assessment.  

Semiotic Framework 

The following diagram establishes the spatial levels of information that this study is con-

cerned with, and it serves as a visual guide to how the data represents a surface structure of indices 

and how their subsequent analysis leads to the understanding of new configurations and patterns 

of information revealing deeper qualities of our spatial-linguistic environmental context. 
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Figure 8. Information Architecture Framework 

 

At all three the levels, information fits together to form a language. The main inquiry and 

research design is focused on seeing how different aspects of a typical communication event rep-

resent different levels of the language. By reorganizing data within a semiospheric structure, new 

functions and performance metrics of the language can emerge, and hence, new schemas or pat-

terns of information functionality are revealed in congruent fashion.  

We now review the basis for using structural semiotics as a primary framework for linguis-

tic indexical analysis with a refresher on the terms associated with such methods. A code is a 

convention or system for communication and this study develops its own eco-linguistic code. The 

meaning of a sign is dependent on the code within which it is situated. Signs are not meaningful 

in isolation, but rather become interpreted when seen in relations with each other. Codes organize 

signs into interpretable systems which convey meaning, and codes correlate signifiers (signs) and 

signifieds (meanings) through the structural forms of syntagma and paradigms (Chandler, 2007, p. 

147). Coding in qualitative research is comprised of processes that enable collected data to be 
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assembled, categorized, and thematically sorted, providing an organized platform for the construc-

tion of meaning (Williams & Moser, 2019). Furthermore, there are different types of variables 

within codes that are formed depending on how data is represented. 

 A syntagmatic code is an orderly combination of interacting signifiers (signs) which forms 

a meaningful whole. Concerned with intra-textual positioning of signs within the code and with 

other signs co-present, syntagmatic frameworks look at how linguistic units within the same text 

may be structurally related to each other. Such units can be linear in text or film, and spatial within 

a photograph, painting, or forms of architecture. Syntagmatic analysis is concerned with the rela-

tionship of parts to a larger whole. Syntagmatic relations are possibilities of combination within 

the code (Chandler, 2007, pp. 262-263 & 83-85). The syntagmatic code helps frame the apparatus 

of information with the material context of a communicative event.  

 By contrast, a paradigmatic code is a set of associative signifiers (i.e., signs) which are all 

members of the same defining category, and each sign can take on differences in meaning such as 

substituting different verbs or nouns within a text. Concerned with the diversity of option of sign 

usage within the code, paradigmatic relations are intertextual with other signs absent from the text 

or externally referenced from the communicative event. Paradigmatic relations are inherently frag-

mented and disconnected physically within a mediation. Paradigmatic analysis is a structural tech-

nique that compares different connotations associated with each signifier (i.e., sign). Topics and 

concepts emerge as important paradigmatic variables within the code.  

 An index is a form of representation in which the signifier (i.e., sign) is perceived in some 

way as pointing to or directly connected to the signified (i.e., meaning) physically, causally, or in 

other factual terms such a denotation. There is an indicated, or genuine relationship between the 

sign and the signified and the sign can be seen as a fragment torn away from the original object 
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(Chandler, 2007, p. 250 & 42). A meta-index represents a breakdown of indexical symbols into 

separate categories or components for improved micro analysis of the indexical system. Based on 

the different types of signs within a frame, one can look specifically at the types of codes that can 

emerge for further analysis, and specifically the different ways that meanings are derived.  

In this research study, the coded data is focused on the syntagmatic perspective and on 

collecting information about the communicative action or event so as to see how the parts relate 

to a larger whole. Data about the way information flows syntagmatically is more important than 

what the information means paradigmatically to the phenomenon of waste. The syntagmatic and 

paradigmatic components are equally valid in establishing a linguistic system’s performance or 

function, yet the study has to frame and bracket data so as to target the visualization of the process- 

and not the outcome. The study admits to only looking at information from a specific set of lin-

guistic or otherwise mediated information variables. Such variables sought to expose the syntag-

matically connected network of sub-components or meta-indexical variables that point to deeper 

schemas or patterns of information. This is a critical research design factor, since specific attributes 

were segregated, aggregated, and analyzed within a structured framework so as to be able to assess 

their linguistic functionality.  

In this way, information forms a conceptual, yet highly visible, space where all variables 

within the data set are networked together to form a functional grammar (Figure 9).  
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Figure 9. Spatialized View of Structural Semiotic Analysis 

 

Figure 9 shows the location of the study spatially within the structure of language pro-

cesses. The central event is a mere point within the total semiosphere. Per Figure3, within the 

larger expanded triangle model, the event is the central starting point of systems that grow outward 

from the event at larger and larger scales, over time. The study focusses on the phenomena of 

information and communication along the syntagmatic, synchronic, and denotive axis. In my 

model this is a vertical axis which means also that time is seen as a limiting factor or framework. 

Therefore, paradigmatic meanings are not iterative, as in a story or plot line along the horizontal 

axis. In this study, linguistic elements represent the singular event as an isolated context or frame 

for meta-linguistic analysis. Paradigmatic positions are incorporated based on human concepts 

discussed within a single video segment, however the study is not concerned with where those 

concepts came from per se, nor where they are headed beyond the specific frames within the total 

data set. Thus, a paradigmatic item can become syntagmatic when contextualized in the new lexi-

cal structure, meaning that all data becomes part of the linguistic system or code that emerges from 

the research process. Paradigmatic data becomes more important as a measure of performance, 
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especially since paradigmatic concepts represent indices of fragmentation. Likewise, the environ-

mental value of the linguistic function is also connected to the paradigmatic extension of the human 

mind.  

Data Collection & Framing 

 The apparatus is used here as any object or body that acts as a tool, technology, machine, 

or medium for transforming and transferring information and matter from one state to another or 

information from one context to another. One of the earliest technologies humans learned to master 

was the construction of an alphabet and other symbolic methods of communication, along with the 

ability to fashion pencils from charcoal so as to communicate visually. The apparatus in a linguistic 

sense is a language or tool that can transfer and translate meaning, information, and other signals 

from one body to the next. Apparatuses come in many forms. They are natural or synthetic and 

can largely be seen as extensions of human functions. The human body itself is an apparatus of 

information, moving it from place to place. Apparatuses come in the form of technologies and 

inventions, as well as educational or explanatory tools such as texts, or websites. An apparatus can 

be an organizational framework, model, concept, or method. In this study, the video camera is a 

primary apparatus of gathering and analyzing data sets.  

 A video camera is an instrument that diffracts information and data from a phenomenon, 

entangling the researcher with the production of new information as a mediated process. Neither I 

nor the video camera were neutral, nor separate from the research context. For example the simple 

zoom function of video emerged as a relevant aspect of framing, such that new information was 

revealed in the closeup view and became part of the data set as opposed to a wide open shot show-

ing more of a spatial gestalt- with less material specificity. Each angle, scale, and direction of the 

apparatus creates different information. The zooming function also relates to the perception of a 
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wave-particle oscillation, whereby the mechanism of zooming creates a distinct set of micro vari-

ables or particles from the gestalt or larger wave form.  

The data that is analyzed is bracketed and framed as a phenomenon with clear time-space 

boundaries, and time itself became an import reference point for indexical analysis and pattern-

making. The beginning and end of the video segment frames a specific set of variables that are 

looked at in isolation. The digital video segment is the medium that sets the most specific and 

constrictive syntagmatic constraints within which the data is contained. 

Video is a primary research tool to review data communicatively after the moment has 

passed. Each video can be played back multiple times throughout the coding process, allowing for 

verification and quality control with the data. Throughout the process, the video served as a per-

manent record of a large body of data points and with each viewing, new information was revealed 

showing the depth and richness of the medium for research purposes. Table 2 shows the basic raw 

or root indices being observed within each video segment selected for coding. The first semiotic 

breakdown is the categorization of Mind, Matter, and Media symbols representing the core dimen-

sional and surface structure of the semiosphere. Following that, each group is broken down into 

the syntagmatic and paradigmatic forms. 

Table 2. Raw Data or Root Indices of a Phenomenon 

Mind (I/i) Matter (A/a) Media (E/e) 

Syntagmatic Paradigmatic Syntagmatic Paradigmatic Syntagmatic Paradigmatic 

Topics (I) Concepts (i) Visible Matter Reference 

Matter 

Visible 

Mediations 

Reference 

Mediations 

  

The following descriptions help explain each term of the code and how they are to be rep-

resented as well as their function within the larger data set.  
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• Mind: Only words spoken by participants within each individual video segment is 

used as representation of conceptual thinking about a spoken topic. Topics emerge 

as discrete phrases, while concepts emerge more through ongoing dialogue and nar-

rative. Topics are considered syntagmatic compared to their conceptual paradig-

matic counterparts however, both topics and concepts are generally regarded as 

paradigmatic in nature since they represent human thinking. The mark of paradig-

matic connectivity within the mind space is more connotative than denotive. 

• Matter: Waste matter is coded for visually, by any piece of waste or recycled matter 

that is specifically visible in the video frame. Visible items are syntagmatic con-

nections. Non-visible items of matter that are referenced connotatively through a 

participant speaking, is the paradigmatic representation of matter. However, the ac-

tual reference words must be caught on proverbial “film.”  

• Media: Mediations can be any apparatus or vehicle of information. They include 

many human, non-human, spatial, technological, or systemic forms. Spaces, ma-

chines, organizations, policies, and people, as well as traditional forms such as 

signs, brochures, and text are counted as apparatuses or mediations. Organizational 

vehicles of waste such as bins, are also counted as apparatuses and mediations. 

Only apparatuses seen within the video space are noted as being syntagmatic, com-

pared to those paradigmatically referenced by participants as existing outside the 

event space or scene.  

• Time-Space (i.e., context): The data represents specific bracketed or framed con-

straints and limitations. For example, if a participant mentions a dumpster, and such 

a dumpster is visible in the scene, the dumpster has a syntagmatic connectivity to 
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the video segment. If said dumpster is actually located in some other place, not 

visible in the scene, it has a paradigmatic quality and a greater fragmentation of 

distance in space. This distinction is necessary for understanding the extent that 

data is connected or disconnected spatially as a core metric of fragmentation. Fur-

thermore, if the dumpster was in a certain location at a certain time, but no longer 

or is simply referenced as past tense, the dumpster exists diachronically with a ref-

erenced time gap between the present moment and the past reference point. Syn-

tagmatic moments that are synchronous to the collected database of information 

happen in real time (i.e. the present) and are not fragmented by time.  

All data in the set is technically a “mediation.” In many cases a piece of waste matter serves 

as a mediation of information and as such it is counted as serving both functions equally as an 

instance or bit of information. Thus, the researcher also makes a judgement about primary vs sec-

ondary function of the objects observed and in choosing what category to place the bit of data. In 

this case, I the researcher was both a co-participant in narration and as the director of the camera, 

was imbedded in each video segment and this presence impacts both the filtering of data to a high 

degree as well as the actual flow of information within the case study system itself. For example, 

in one scene a participant was discussing a material that has recyclability for use on hiking trails 

as a weed barrier and asked the MRF professional if there is more material available for use. How-

ever, the camera did not capture what the material is or looked like. Therefore, there is no specific 

reference to a material by any discernable term, and thus did not enter into the final data set. There 

is a paradigmatic reference to the fact of a matter, but there exists no syntagmatic connection to 

see any of its qualities. Based on these missing parts, and the fact that the data came at the very 

end of a segment, the information was omitted from the set. Therefore, not only is there a 
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communication gap, the indexical information no longer exists in the research. Husserl’s essence 

or Derrida’s trace of the original material form no longer has presence in the next iteration of 

information flow. The material does not retain enough syntagmatic presence (regarding that par-

ticular detail) in the video to carry over into the next aspect of the communicative function as 

presented in this study, other than this paradigmatic discussion about the event and the fact of its 

omission. This shows the essential crux of fragmentation of information as a function of perception 

and mediation, as well as a real material impact on a local waste system.  

Data was collected and observed within my own domestic sphere. In analyzing my own 

intra-actions with waste as a researcher and as a consumer, this step helped me embark on a trans-

formative process, exposing my existing patterns of behavior and to seek out new cognitive and 

ontological schemas or maps within my immediate spatial-temporal sphere. Furthermore, I insti-

gated small recycling projects with my children to observe the way material schemas form. These 

events were integrated into the domestic phase of the data set as well as through exploratory video 

making processes. By introducing a new performative function for a material, and changing its 

term from a “recycled bottle” to a “prop for art”, new meanings and patterns of intra-action 

emerged for my children and our family dynamic (Figure 10).  

Figure 10. Upcycling 
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Figure 11 shows how the researcher experimented with changing matter by extracting it out of a 

“normal” lifecycle flow of waste. What was an post-industrial by-product headed for landfill be-

came an experimental new material such as a building block or cardboard tile. These diffractions 

of matter emerged directly from the research process itself. Ontology emerges as a component of 

the linguistic system as a whole. The material diffraction through ontology is an example of a 

transformational leverage point based on the new mediation of matter within the research. The 

case study provided the material and conceptual ground for a new mediation, performance, and 

function of matter.  

 

Figure 11. Material-Waste Diffractions from the Life Cycle of Paper Waste 

  

Data Analysis 

The following is an overview of the steps involved in the data sorting, and analysis.  

Step 1: I developed a coding process that extracts the core indices of Mind, Matter, and 

Media from a video segment per Table 1. The coding process was verified and tested on several 

segments of video for its ability to be consistent and repeated as a measure of quality.  

Step 2. I selected specific representative video segments to gain an accurate picture of how 

indices emerge across different segments of a lifecycle. I then began stitching video segments 
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together in an experimental documentary process that focusses on the core indices of Mind, Matter, 

and Media. The video making process involved selecting separate video segments from each phase 

of the lifecycle, then combining and layering them together using Adobe Premier as the first vid-

eographic representation of the semiosphere.  

Step 3. A representative number of video segments were then selected for extended coding, 

following an open, axial, and selective coding process. Chapter 4 has extended discussion of these 

steps. In Step 3 the primary indices or instances of Mind, Matter, and Media were analyzed for 

their construct (paradigmatic or syntagmatic form) and quantity (number of instances), as well as 

other patterns of information flow.  

Step 4. Indices were then analyzed and coded along specific patterns called schemas. Such 

schemas represent aspects of the theoretical syntactical structure including semiotic, fragmenta-

tion, and living system factors, as well as ontological factors.  

Step 5. Indices and schemas were then analyzed along specific emergent sub patterns indi-

cating qualities of the deep structure and underlying grammar such as wave-particle oscillations.  

Step 6. The entire data set revealed its own linguistic internal structure, grammar, and func-

tionality following the layering model presented in Figure 8. The coding matched the surface, 

syntactical, and grammatical theories about how information is a layering and multi-dimensional 

process. The overall outcomes of this emergent language was then analyzed along with the con-

straints, opportunities, and performance factors of the emergent Information Architecture.  

In coding observable data, I worked from the surface structure of mind, matter and media 

symbols backwards towards the deep structure of the grammar following Flick (2019) where “The 

first step aims at expressing data and phenomena….. [as]…units of meaning classifying 
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expressions in order to attach [deeper] annotations and concepts” (in Williams & Moser, 2019, p. 

307). Extensive coding involves three distinct levels of analysis.  

Open codes revealed observable material states of waste, or contextual objects within the 

waste management practice (i.e., matter). Open codes log observable apparatuses, the specific me-

diated vehicles of information (media), and they record the basic topics and concepts presented 

within the scene (i.e., mind). These become the raw data points or indices for building patterns and 

schemas of data at deeper syntactical and grammatical applications. The indices were also quanti-

fied to gain a sense of proportion of instances of information. This helped create the following 

metrics; 

• Proportion of topics compared with concepts; 

• Rate of concepts/minute; 

• Total ratio of instances of Mind (I/i), Matter (A/a), and Media (E/e) 

• Total instances proportional to the three contextual levels of data; indices per individual 

video segment, lifecycle phase, and as a total of the system; 

• Rate of information (i.e., quantity of indices) per minute for individual video segment, 

lifecycle phase, & system totals; and  

• Number of observed wave-particle oscillations. 

Axial Coding: Axial codes reveal the extended concepts tied to a scene and looks at how 

concepts emerge based on the patterns of flow per the open code and based on the relationships to 

other variables. The axial code was analyzed using indices that reference specific fragmentation 

considerations of time, space, Mind, Matter, and Media indices. These patterns begin to speak to 

the next level of syntactical structure or organization of indices. Fragmentation factors for example 

are a critical component of assessment of potential problems or gaps in the organizing structure 



INFORMATION ARCHITECTURE 
 

 130 

and thus the overall performance of the linguistic system. The following patterns or fragmentation 

schemas were coded as follows: 

• Life cycle links;  

• Time: synchronic or diachronic; 

• Spatial range; local to global 

• Mind: denotive vs connotative indexing; 

• Media: role of the apparatus; and 

• Dominant Schemas 

Selective Coding: In selective coding themes across different segments of the lifecycle of 

material waste were compared and specifically indices and schemas were analyzed for their func-

tional relationship to the system as a whole within the larger context of the semiosphere and living 

systems patterns. This is where the deeper meaning and function of the syntactical structure or 

qualities of the “deep structure” emerges. The following patterns were coded for; 

• Ontological factors 

• Wave-particle oscillations; 

• Semiotic equilibrium; 

• Entropy; and  

• Diffractive & transformational leverage points. 

Delimitations 

The research was limited in its structural-linguistic frame. The study took a distinctly nar-

row semiotic construct as its main frame, although the model was shown to be widely applicable 

as seen in the transdisciplinary literature review. While I was trying to understand the nature of 

fragmentation, the study might be seen as reifying fragmentation in its narrow methodological 
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form. As such, the study admits to the necessity and potential issue of creating what might be seen 

as another classification of data. It should be noted however that the classification system was 

based on a simple construct of choosing root variables that are widely acknowledged within many 

phenomenon, and indeed one may begin to see the root structure as physically elegant, in that there 

are no human-centered phenomenon without some aspect of mind and media components. The 

arbitrary simplification or reduction may be perceived in the way that such dimensions of mind 

and media are represented and in how only certain symbols were coded and recorded. Many of 

these semiotic constraints such as the arbitrary nature of the sign, the in-ability of a word to carry 

a universal definition, and the extent or limitation of a symbol’s ability to carry high fidelity mean-

ing, without losses in translation are covered in the semiotic section of the literature review. 

It should be noted that a reduction of complex systems into only three components por-

trayed by the semiotic triangle may seem to be just a further fragmentation in thinking, and the 

possibility of presenting a well disguised mathematical formalism. However, was is done only for 

purposes of research applicability, ease and functionality of communication using an abstract 

model, and ultimately for purposes of developing practical tools for waste-management practition-

ers.  

 None the less, the individual bits of information became hyper fragmented from a data 

collection perspective and highlights the deconstructive and syntagmatic nature of the method 

since only small bits of information were able to be captured at a given time. The paradigmatic 

story line was isolated however such fragments were still highly relevant to the structural linguistic 

system and the embodied meanings that emerged from the aggregated set of data. The ability to 

code within the three dimensions of the model separately proved to be a constraint on the data, 

since the theory supports a view where human thinking and acting materially are inseparable from 
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linguistic functions. Therefore, the researcher had to make and define the system of representation 

in terms of how the model of the semiosphere would come to be symbolized linguistically. The 

researcher recognizes that the three dimensions of Mind, Matter, and Media are minimalistic or 

reductionist within a systems point of view- although, each dimension is universally ubiquitous.  

There were clear limitations to the study from a spatial-temporal perspective. In collecting 

life cycle data, it was beyond the scope of this study to find information on every segment of a 

single material’s lifecycle. While this was one of the original concepts of lifecycle tracking, the 

time and space constraints of the system did not allow for a complete level of tracking of one 

material across different local, regional, or global factors, and lifecycle studies in general rarely 

can function in larger spatial contexts. Corporate barriers for example became evident as some 

video footage was not allowed due to a lack of legal authorization. Many aspects of the waste 

processing and manufacturing systems are proprietary and highly guarded from the public. This 

further supported the supposition that data is inherently fragmented in terms of informational flow. 

Based on all of these constraints, one can begin to normalize to the concept that information is 

always filtered, and that all communication acts are incomplete, limited representations at best. 

This research process took that core quality of language as its launch pad and sought to better 

understand the way that information becomes fragmented.  

Measures of Quality & Controls for Bias 

There is a philosophical inclusivity to the semiotic triangle model as presented. Russell 

(!973) said that there is that which is internal, that which is external, and lastly there is the stuff in 

between, in the transition zone. (in Edwards & Pap, 1973, p. 622). This study is about exposing 

the transitional spatial ground within which the phenomenon of waste as externalized, adheres 

within our minds space internally. The analyzing of this transitional space, to expose its semiotic 



INFORMATION ARCHITECTURE 
 

 133 

properties and patterns is highly valid, since space itself is common to all processes be they internal 

or external to the human perspective. The entire research process was one of discovery, and of 

creating a model for current and future discovery following the core ethics of grounded theory.  

The quality of this study was enhanced by syntagmatic and semiotic bracketing. The frame 

of reference was controllable and constrained and reduced in scale so that complexity of data can 

be managed. With time as an organizing component of data, the single communication event held 

enough rich data from which to observe basic dynamics and linguistic intra-actions. In this way, 

the method matched the post-phenomenological, experiential, and ontological philosophy of the 

research. The use of video was also a reliable way to collect data within a controlled form of 

framing. Video data allowed continual review and verification of the same data, with each addi-

tional review, and with each pass, a higher level of understanding emerged, all within the same 

specific context of observable phenomenon. Thus, the more time spent with the manageable 

amount of data, the more richly the data presented itself.  

The fact of agency on the part of the researcher impacted the specific combination of units 

within the frame of view. In other words, I and my camera influenced specific combinations of 

possible data selected and then presented from an infinite array of possible choices. One might 

suggest that data within a video only emerged because of the fact of the research project, and 

without the research project itself, such information would have been lost in the semiosphere. Such 

non-neutrality is acceptable however, in that the focus of the inquiry is not on the specific para-

digmatic narrations that form, but rather the ways that narrations come to be.  

There are inherent biases in the research process since I have designed the study and set up 

the parameters. However, despite this fact, I had no specific motive or desired outcome. It did not 

matter to me what emerged from the phenomenon and the goal was only to understand the 



INFORMATION ARCHITECTURE 
 

 134 

linguistic complexities of a phenomenon better. Participants were completely free to say and do 

whatever they would within their normal professional context. I did pose a few questions from 

time to time and interacted with participants, and yet this had no negative impact on the dataset, 

since all intra-action is common. Therefore, what emerged from each phenomenon could be con-

sidered natural and normal to the phenomenon, and where the researcher’s agency as a leverage 

point within a larger network of information is also to be expected. While an agent is not neutral, 

nor is the connected system of information, and both intra-act per Latour’s Actor Network Theory 

(Latour, 2007).  

I am inherently biased and intra-connected within the material-waste intra-actions. Yet this 

is an acceptable, if not desired fact. From a transformational theory point of view, I am not only 

exposing natural transformations, I am also part of them. For example, in one domestic scene, I 

was the primary agent moving and separating matter into different bins. As the research process 

unfolded, I learned that such energy was misplaced within a municipal system designed for single 

stream. This is an interesting phenomenon, in that I was fragmenting matter into parts, for it only 

to be recombined in the collection truck simply because I was not tied into the linguistic flow of 

matter, as it had been established as a system, outside of my own understanding. I thus had to learn 

a new schema and ontology, through the research process, and this would be considered a process 

of transformational learning.  

Grounded theory, in general, allows for a natural transformation of data and information to 

occur, yet within a process of accountability and notation. In essence new information emerges to 

inform the direction that a researcher may travel next, and I followed an organic process, letting 

the material and the information present itself. There were no preconceived ideas about where the 

study would lead nor what patterns of information would emerge. Additionally, by using the 
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lifecycle framework, the study was set up for a longitudinal process, and a continued vetting of the 

model. The lifecycle data is by no means complete, and this data set still represents a fragmentation 

of data points within a much larger lifecycle case study. However, the local lifecycle itself was 

exposed, which can serve as a framework for further infill of data. Continuing the process would 

further test the applicability of the model for more robust eco-linguistic development. Indices of 

data remain indices of an incomplete system, yet point in new directions of environmental and 

linguistic performance ready for future optimization.  

Ethics 

The research process followed a philosophical ethics of care, intellectual integrity, and an-

alytical rigor. All theoretical positions found within the literature were respected and utilized to 

build a coherent model that then informed the empirical method. With respect to performing re-

search with human subjects, IRB protocols were followed, and all processes as described were 

approved by the UWSP Institutional Review Board. All participation was on a voluntary basis, 

and all participants had ample time to ask questions, review the nature of the study, and exit par-

ticipation at any time. All of the data that was collected on individuals occurred within their natural 

habitat, or place of work, and individuals did not have to perform any special duties or functions 

in order to participate. Therefore, the data that was collected and observed is authentic and uncon-

trived. The privacy of all individuals and organizations was upheld throughout the process and all 

specific references remain anonymous.  

Summary 

 Using the concept of the semiosphere as a three-dimensional space-time model comprised 

of indices or surface structure elements of Mind, Matter, and Media, I built a linguistic foundation 

from which to collect and analyze data. The data directly led to a syntactical code for a given 
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phenomenon of human-waste-intra-actions. My method allowed for the specific components of a 

surface structure and a deep structure, as well as a performative grammar to become exposed. 

Furthermore, the problem of fragmentation became an empirically observable phenomenon within 

a linguistic function. Lastly, space and time become more operationalized within a communicative 

act as an empirical variable that could enter into the index of symbols all working towards an eco-

language. By slowing down time, or rather bracketing it, within the communication event, more 

nuanced data was revealed, and more importantly transformational schemas and deeper patterns 

come out of the shadows. By lingering on the single event longer, by rejecting the perceptual forces 

of fragmentation cognitively, I connected to the ecological movements of my own waste and that 

of my community on a deeper level.  
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Chapter 4. Data Analysis & Findings 

Findings in this chapter shed light on a regional municipal solid-waste stream system. The 

system was broken down into a lifecycle framework where data points are linguistic indices that 

describe the flow of ideas, matter, and information. Analyzed and coded data represent approxi-

mately one fifth of collected data. I categorized data to describe the spatial-temporal fragmentation 

of the system and worked within four phases or contexts of matter flow as follows: 

• Domestic waste management; 

• Institutional waste management; 

• Municipal waste management; and  

• Corporate upcycled or recycled materials management.  

Table 3 and Figure 12 show the life-cycle framework, with the number of video segments analyzed 

and the total time duration observed for detailed coding.  

Table 3. Life-Cycle Video Segments by Phase & Total Time  

Domestic Institutional  Municipal 1 Municipal 2 Corporate/Upcycle 

Private Residence University MRF County Landfill  Paper Mills 1 & 2 

7 (8:31) 7 (38) 6 (19:24) 4 (10)  7 (13:6) 
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Figure 12. Life-Cycle Video Segments and Total Time (T)  

 

 

Indices 

The root indexical data points are comprised of instances of Mind (I/i), Matter (A/a) and 

Media (E/e) within a given video segment of data. Syntagmatic form is represented by “I”, “A”, 

and “E”, while paradigmatic form is represented by “i”, “a”, and “e”. Tables 4 through 8 show all 

instances of information, and represents the complete data set. Each video segment is listed by 

name within a lifecycle phase group. Each video was analyzed individually establishing its own 

metrics and aggregated data forms a group summary. Table 9 is a comparative summary of the 

entire lifecycle system. The corresponding figures show visual proportions of syntagmatic and 

paradigmatic Mind, Matter and Media indices for each lifecycle phase. The importance of each 

table is to establish the total quantity of information, as well as other derivative rates of information 

flow and patterning. The structured data points become bits of syntactical information that, when 

distilled, form a unique linguistic code, with its own performative function.  The average rate of 

total time/concept and proportion of total topics/concepts, along with the number of oscillations in 

a given segment, as well as the ontological factor, are key emergent indicators of information flow. 
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These indicators begin to paint a picture of the surface and middle syntactical layers of information 

dynamics. 

Table 4. Domestic Instances of Mind, Matter, and Media 

Segment Time Mind Matter Media O RTC RCM WPO* Total M* 

V1D :31 0/0 3/0 4/0 10 0% 0 1 (2) 7 

V2D 1:32 7/9 8/0 10/1 10 77% 5.8 2 (1.3) 35 

V3D 1:37 2/4 2/0 4/1 10 50% 2.4 3 (1.86) 13 

V4D 1:45 3/14 5/0 6/1 7.5 21.4% 8 1 (.57) 29 

V5D 1:00 4/9 14/2 18/1 10 44.4% 9 1 (1) 48 

V6D :45 6/12 3/0 5/2 7.5 50% 16** 1 (1.33) 28 

V7D 1:22 1/5 2/1 16/0 10 20% 3.6 1 (.73) 25 

Total 8:31 23/53 37/3 63/6 9.2 43% 6.22 1.25/min 185 (21.7) 

 
Legend:  

O = Ontological Factor (Scale of 0-10) 

RTC = Proportion of Topics to Concepts  

RCM= Rate of Concepts per Minute 

WPO = Wave Particle Oscillations 

*(rpm) = Rate Per Minute 

M = Instances of Mind, Matter, and Media 

 

Phase totals are based on aggregated totals from the individual segments. In the case that a 

segment is less than a minute, the rate per minute is assumed to be proportional. The ontological 

factor calculation is a scale of 0-10 with 10 representing active making and movement of matter 

or an active machine/apparatus. 5 is active context with low movement of matter, and 0 is mostly 

discussion/educational based with no movement of matter.  

The graph in Figure 13 shows the aggregated domestic instances of Mind, Matter, and Media 

showing an overall relative balance of mind- concepts and syntagmatic forms of media. matter is 

the least prevalent.  
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Figure 13. Domestic Instances of Mind, Matter, and Media 

Table 5. Institutional Instances of Mind, Matter, and Media 

Segment Time Mind Matter Media O RTC RCM WPO* Total M* 

V1I 6:21 7/45 11/4 20/1 10 15.5% 7 4 (.62) 88 

V2I 10:59 13/48 26/4 30/12 10 27% 4.3 12 (1.09) 133 

V3I 5:13 1/15 17/0 13/0 10 6.6% 2.8 11 (2.1) 46 

V4I :19 1/11 2/0 3/2 7.5 9% 34.7 1 (3.22) 19 

V5I 2:36 5/31 4/8 8/11 7.5 16.1% 11.9 0 67 

V6I 7:01 4/32 18/0 10/0 10 12.5% 4.5 5 (.7) 64 

V7I 5:33 20/119 8/24 18/32 2.5 16.8% 21.4 0 221 

Total/Average 38 51/301 86/40 102/58 8.2 17% 8 1.1 638 

The graph in Figure 14 shows aggregated institutional instances of Mind, Matter, and Media, 

showing an overall dominance of mind-concepts and with more balanced syntagmatic and para-

digmatic forms of media and matter.  
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Figure 14. Institutional Instances of Mind, Matter, and Media 

 

Table 6. MRF Instances of Mind, Matter, and Media  

Segment  Time Mind Matter Media O RTC RCM WPO* Total M* 

V1MRF 2:33 9/56 10/5 6/20 2.5 16% 21.9 8 (3.1) 106 

V2MRF 4:38 5/30 7/1 10/6 2.5 17% 6.4 7 (1.51) 59 

V3MRF 2:20 10/60 9/7 8/14 2.5 17% 25.7 5 (2.1) 108 

V4MRF 4:11 16/105 2/45 6/35 2.5 15% 25.1 0 209 

V5MRF 3:03 15/88 0/20 7/22 2.5 17% 28.8 6 (2) 152 

V6MRF 2:40 12/93 16/34 12/33 2.5 13% 34.9 14 (5.2) 200 

Total/Average 19:24 67/432 44/112 49/130 2.5 15.5% 22.2 2.3 834 (42) 

 

The graph in Figure 15 shows aggregated municipal instances of Mind, Matter, and Media, show-

ing an overall dominance of mind- concepts and with more balanced syntagmatic and paradigmatic 

forms of media and matter.  
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Figure 15. Municipal Material Recovery Facility Instances of Mind, Matter, and Media 

 

Table 7. Municipal Landfill Instances of Mind, Matter, and Media  

Segment  Time Mind Matter Media O RTC RCM WPO* Total M* 

V1  5:18 14/74 18/28 16/18 10 19% 13.9 11 (2.07) 168 

V2 1:33 3/20 7/4 7/3 10 15% 12.9 4 (2.58) 44 

V3  1:34 6/46 12/11 9/9 2.5 13% 29.4 5 (3.2) 93 

V4  1:37 4/23 14/0 18/10 0 17% 14.2 3 (1.86) 69 

Total/Average 10  27/163 51/43 50/40 5.6 16% 16.3 2.41 374 (37.4) 

 
The graph in Figure 16 shows aggregated municipal landfill instances of Mind, Matter, and Media, 

showing an overall dominance of mind- concepts and with more balanced syntagmatic and para-

digmatic forms of media and matter. 
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Figure 16. Municipal Landfill Instances of Mind, Matter, and Media 

 

Table 8. Corporate Upcycle Instances of Mind, Matter, and Media  

Segment  Time Mind Matter Media O RTC RCM WPO* Total M * 

V1UP 3:45 13/115 0/24 4/25 0 11% 30.6 2 (.53) 181 

V2UP :54 3/23 5/6 4/7 2.5 13% 25.5 4 (4.4) 48 

V3UP :35 1/8 5/1 6/1 10 12.5% 13.7 3 (5.17) 22 

V4UP-  2:18 10/92 17/6 6/9 2.5 11% 40 6 (2.6) 140 

V5UP 1:22 7/45 9/8 10/16 2.5 15.5% 33 2 (1.47) 95 

V6UP 2:29 10/82 12/18 14/14 2.5 12% 33 5 (2) 150 

V7UP 1:47 3/24 8/4 8/4 5 12.5% 13.4 2 (1.12) 51 

Total/Average 13:06 47/389 56/67 52/76 3.5 12% 29.6 2.47 687 

 
The graph in Figure 17 shows aggregated corporate instances of Mind, Matter, and Media showing 

an overall dominance of mind- concepts and with more balanced syntagmatic and paradigmatic 

forms of media and matter. 
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Figure 17. Corporate/Upcycle Instances of Mind, Matter, and Media  

 

 
Table 9. Lifecycle Summary of Instances of Mind, Matter, and Media  

Phase Time Mind Matter Media O RTC RCM WPO* Total M* 

Domestic 8:31 23/53 37/3 (92%) 63/6 9.2 43% 6.22 1.25 185 

Institutional 38  51/301 86/40 (68%) 102/58 8.2 16.9% 7.9 1.1 638 

Municipal MRF 19:24 67/432 44/112 (71%) 49/130 2.5 15.5% 22.2 2.3 834 

Municipal Landfill 10  27/163 51/43 (54%) 50/40 5.6 16.5% 16.3 2.41 374 

Corporate Up-Cycle  13:06 47/389 56/67 (54%) 52/76 3.5 12% 29.6 2.47 687 

System Total 89:01 215/13 274/265 316/310 5.8 16% 15 1.9 2718 

 
The graph in Figure 18 shows aggregated life cycle summary of total instances of Mind, Media, 

and Matter, showing an overall dominance of mind- concepts and with more balanced syntagmatic 

and paradigmatic forms of media and matter.  
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Figure 18. Lifecycle Summary of Instances of Mind, Matter, and Media 

 

 
When comparing syntagmatic to paradigmatic data within an intra-action, we can see how 

certain types of phenomenon exhibit different ratios of these indices, which may serve as an indi-

cator for other types of patterns. Tables 4 through 9 show how throughout all video segments 

paradigmatic concepts dominate. In Table 10, the system summary, matter and media categories, 

in both syntagmatic and paradigmatic instances, are in close equilibrium.  

The following section provides a narrative describing the qualities and characteristics of 

the primary indices of Mind, Matter, and Media. While it near impossible to keep these qualities 

distinct, due to the extreme intra-action, each dimension is none the less expanded on. Within each 

section, specific scenes are described and information is organized by the specific scene. This helps 

keep the phenomenological focus or frame intact. More data regarding each video segment (V) 

can be referenced in the tables, as well as its place within the larger patterns of the lifecycle. Each 
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video is referenced by name in italics for its contextual reference. The lifecycle phase is repre-

sented by abbreviated letters following the scene’s name.  

Mind 

Topics, Concepts, & Time 

There is a noticeable difference in the rate of concepts per minute (C/T) of individual video 

segments and scenes, as well as when comparing the different lifecycles stages in terms of total 

instances of information. 15 concepts per minute on average for the system represents a high rate 

of paradigmatic thinking and general dominance of the mind space. There are a few indicators as 

to why there is such a large difference from one scene to the next and between stages of the lifecy-

cle. As the spatial range and complexity of the system grows, the rate of paradigmatic instances 

also grows proportionally. Another indicator is that when the ontological factor is high, the con-

cepts/min rate is lower.  

Rapid development of topics and concepts make them highly variated and difficult to track. 

Terms or topics on their own lead to the emergence of many more concepts. Topics and concepts 

morph into and over each other and form extensive networks of paradigmatic data.  

V7I Institutional Facility Overview 

Table 10 shows a typical time-based breakdown of topic and sub-topic formation. This 

table represents the same syntactical structure analyzed for the entire system by as a breakdown of 

topics, however , in order to illustrate the complexity, this table goes to one degree of specificity 

deeper by calling out the number of subtopics. This study did not look at the number of subtopics 

for every segment. That being said, a subtopic can be considered either as a new topic or as a 

derivative of its root topic. For purposes of simplification, topics were organized more by their 

root form. 
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Table 10. Topic-Sub Topic & Concept Formation  

Participant Quotation  Indexical Function Topic & Time 

“that will go up to a vender in Wausau”  PSM Topic 1 (:09 sec) 

“styrene products”  DM Sub Topic 1a 

“I’m going to date myself”  DR Sub Topic 1b  

“bean bags? filler for bean bags”  PM Sub Topic 1c 

“and that kind of stuff”  PM Sub Topic 1d 

“all that stuff that comes in we’re sorting it out” PD Topic 2 (:30 sec) 

“that’s what our job is”  PD Sub Topic 2a (:33 sec) 

“the blue ones”  SD Topic 3 (:34 sec) 

“we get bruts of mixed plastic and glass”  SD of PM Sub Topic 3a 

“we sort it out  PM Sub Topic 3b 

“it has to be clean”  PM Sub Topic 3c 

 
Legend:  

DM = denotive material 

DR = diachronic reference 

PD – paradigmatic mediation 

PM = paradigmatic matter 

PSM = paradigmatic spatial mediation 

SD = syntagmatic mediation 

 
Table 10 shows that topics are highly relative and fragmentary within a short amount of time. For 

example a nine-second topic was discussed along at least four possible subtopics. Each subtopic 

could either be discussed as conceptual development of the topic or new topics in their own right.  

V2MRF Dump Scene:  

Topics and their conceptual expansion change at a rate of 6.9 per minute with different 

participants and focusses. Concepts can shift from denotive to connotative function and then slip 

into different dimensions from spatial-mediations to material mediations. Conceptual gaps in in-

formation appear disjointed conceptually and paradigmatic information can mutate fast in a short 

amount of time between different components of the lifecycle. A flow from the truck (Domestic 
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Phase mediation), to transfer facility in the municipal phase, to truck mediation, to landfill 

(municipal phase are typical shifts. Many concepts are shown to be directly mapped to or denotive 

and connotative of mediated processes, apparatuses and systems as larger apparatuses of matter. 

This shows that the communicative process inlcuding its many apparatusses provide a primary 

framework for topic and concept development.  

 The data show the important role of denotive spatial elements in the generation of topics, 

which only get further elaborated on in the conceptual realm. This discovery is shown Table 11 

that shows examples of connotative and denotive generation (T=:43 sec. rate = 6.9/ min). 

Table 11. Denotive & Connotative Development with Grammatical Function  

Topic Quoted Concepts  Type Function 

1: Recycling recycling: They dump it then they load it into a truck C MM 

 Ok C PC 

2: Transportation So its picked up at the house C Level 1 Domestic SM 

 dumped here  D Level 2 Municipal SM 

 reloaded onto truck C SM 

 and then dumped at the landfill C Level 3 SM 

3: Roll-off the roll-off though D M 

 they can take the volume of what …maybe 10 truck loads  C M 

 or so C PC 

 I don’t know C PC 

 What is it C PC 

 How much? C M 

 compared to like this C M 

 I don’t know C PC 

 like having this truck drive all the way to landfill  C Level 4 SM 

 and then drive back C Level 3 SM 

4: Efficiency  this is an efficiency measure C M 

 oh I wouldn’t know C PC 

 Yah I don’t know C PC 

 facility? D SM 

 The semi is bigger D MM 

 yah yah C PC 
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Topic Quoted Concepts  Type Function 

 The roll off  D MM 

5: Garbage yah on average we get about 17 tons of garbage in that semi C MM 

 oh wow C PC 

 on average C M 

 he is only going to drop of maybe 2-3 tons of garbage.  C MM 

 
Legend:  

C = connotative 

D = denotive 

DM = denotive material 

DR = diachronic reference 

PD – paradigmatic mediation 

PM = paradigmatic matter 

PSM = paradigmatic spatial mediation 

SD = syntagmatic mediation 

 
Syntagmatic vs Paradigmatic Data  

The system as a whole is more connotative than denotive. 58% of instances are topic and 

conceptual mind indices, while another +/-10% and +/-11% are paradigmatic matter and media 

instances. Only about 21% of all instances of information are denotive- i.e. syntagmatically present 

or directly observable within the communicative act. All other instances of information are either 

internally conceptual or externally referenced.  

V2I Institutional Waste Sorting:  

The question by the researcher, referencing a denotive and syntagmatic soda bottle led to 

a connotative and paradigmatic aside, which links space and time gaps for the participant. Memory 

is recalled in the matter and its flow. More meaning emerges as the story unfolds yet continues in 

a paradigmatic track from the original denotive index of matter. Additionally, this link between 

matter and mind, connects multiple aspects of the life-cycle such as the domestic sphere with the 

institutional. Table 12 shows the way concepts emerge out of the mind-matter-media relationship.   
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Table 12. Indices of Matter as Denotive & Syntagmatic  

Topic Quoted Concept Matter Media 

4: what do 

people drink 

most of? 

mountain dew?  Mountain Dew 

Bottle 

 soda hands down Soda Coke 

 Coke   

5: personal use 

of soda 

I used to be a really a soda-holic. Mountain dew. I used to have 

12, 13, 14 cans a day. This was when I was working at ‘store 

x’. I was a shipping receiver up there. 

Cans Mountain Dew, 

Store x 

 The quick trip on the corner used to be a holiday gas station 

years ago, Id stop there, pick one up, go up to work, have 2-3-4 

at my desk. Stop get a paper, have another one-whatever. 

 Convenience 

Store, Desk, Pa-

per 

 I was bad   

 then if it was a bowling night - then you got 3 beer frames  Bowling (beer-

frames) 

 my mom was really bad. She was a big coke drinker. She liked 

that. 

 Coke 

 when my doctor, when I told him, when he heard that, he 

ripped me a new butt 

 Doctor 

 
Multiple spaces and places are recalled from memory, and the biological health of the in-

dividual participant is referenced as a time gap from the present moment to the past. The paradig-

matic function of language connects these spatial-temporal dimensions. Also of note is the pattern 

of the never-ending wave of soda cans and bottles (matter), which, as denotive mediations, trigger 

the conceptual realizations and intra-actions with the mind. While the number of instances of mat-

ter are lower compared to concepts, it is none the less an important leverage point for the concep-

tual evolution of conversation.  
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V6UP Mill Mix Strength 

Topic formation appears more denotive from within the language system, meaning that as 

one idea is being discussed, it self-referentially leads to new ideas, and new ideas are often sparked 

or triggered by material and mediated references associated within the phenomenon. In V6UP, 

content of mind is based highly in matter and the logical type is physical, yet the actual matter is 

more paradigmatic- i.e. only referenced with distant spatial and temporal connection points. What 

this indicates is that matter- either present or referenced plays an important denotive role or trigger 

for topic development. Mediation and matter might not be syntagmatic with the topics/concepts 

within the same video frame, however topics can be denotive to either matter or other topics as 

they emerge within the communicative act. Thus, both matter and the act of mediation plays a 

strong role in conceptual development.  

Ontological Factor 

When the ontological consideration is lower, there is a higher degree of paradigmatic in-

stances in matter and media, along with the typical dominance of paradigmatic mind. Drilling 

down deeper, when the ontological factor is higher, there appears to be a lower number of concepts 

per minute. Additionally, there appears to be a closer semiotic equilibrium when ontological and 

matter considerations are high or when concepts of the mind are rooted in references to both matter 

and media topically .  

V7I Institutional Facility Overview 

With an overall low ontological factor, this segment shows a difference of 8 syntagmatic/24 

paradigmatic matter references, and 18 syntagmatic /32 paradigmatic media references compared 

to the system average of 50/50 for each. By comparison, the rate of concepts per minute for the 
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same segment was 21.4 C/min compared to the phase average of 7.9 C/min and the system average 

of 15 C/min.  

V5 Making Process 

There is a high degree of ontological focus in the making process, the apparatuses of tools, 

and the process of making with media is the focus of the conceptual development which is based 

on the needs of the participants such as the recognition of the importance of “paper, “markers,” 

the need for “more colors,” “more tape.” Ontology and mediation are highly relational.  

V1D Kids Working with Cardboard:  

The unique participant set of children shows an anomaly compared to the other segments 

dominated by verbalized mind interaction. Children show less verbal mind action, but it could be 

simply taking place internally, just not verbally expressed externally. Strong ontological consider-

ation shows strong media- matter links.  

V3D Mixing Paper:  

The process of making with post-consumer waste for upcycling requires conceptual think-

ing and with the high ontological consideration of making there is a strong Mind (4) -Media (4) 

equilibrium with four conceptual ideas revealed and four different types of apparatuses present 

including “bucket” and “spoon.” In the cases of V3 and V4 together, as the raw matter is referred 

to with higher functionality such as “the idea is you can make a building block with this material” 

and “it’s quite dense…compressed…you can see the cement in there.” The new matter emerged 

as a researcher was an agent acting in the lifecycle system. This became a key diffraction point in 

the transformation of the system of matter and material flow.  
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Figure 19. Diffracting Matter Through Ontology 

 

V4Landfill on Top of Old Landfill 

The importance of the research ontology to the process of mediation is particularly rele-

vant. Communicative engagement acts as a gateway to a state where Mind, Matter, and Media are 

allowed to coexist on their own terms and in the spatial-environmental context. I was not a neutral 

actor, my camera could not become neutral yet traces of the wind in the microphone take on a 

distinctly different quality where the wind, the light, the sounds of birds and crickets manifest as 

environmental semiotic symbols with contributive agency towards ecological meaning. The video 

mediation revealed later a quiet and slower form of being, being in space, in silence, in video, and 

as such act as mediations within mediations. Ontology becomes another form of active human 

mediation through the research process directly.  

Matter 

When matter is referenced paradigmatically it is usually in wave form. Additionally. matter 

has many different semiotic properties which impact how it becomes intertwined with the com-

municative and system function. The semiotic properties can include all physical properties since 

each can take on its own communicative function such as through color, size, or form.  
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V7I Institutional Facility Overview:  

Figure 20 shows an image of Styrofoam. The foam is stockpiled for a vender, meaning that 

there is a market for the product. However, in a later stage of the lifecycle at the landfill (Figure 

20), the very same material is thought to be non-recyclable due to the absence of a market. Thus a 

“market” is a concept and a system that must be “known” to exist, otherwise materials may be 

flowing towards landfill instead of being properly diverted for upcycle.  

Figure 20. Typical Denotive Matter for Paradigmatic Topic/Concept Structure 

 

V1Landfill Picking Recycling:  

For the landfill recycling specialist material presents fragmentations of mind connected to 

a material’s specific composition. Confusion can be associated with a product’s composition such 

as the phrase, “Styrofoam I think” (Figure 21). Picking out Styrofoam contaminants shows the 

particle nature from the wave and how small parts of the waste stream can get lost in larger dump-

sters. The participant apparently did not think that the foam is recyclable. I informed her that within 

the other part of the lifecycle, there is a market for the product as evidenced in V7I Institutional 

Facility Overview. This showed a gap in knowledge resulted in a material gap in the actual lifecy-

cle. In one context the foam can be part of a wave towards landfill, in others it can be a particle on  

  



INFORMATION ARCHITECTURE 
 

 155 

Figure 21. Styrofoam I Think 

 

V2 Landfill Sponge:  

Matter is used conceptually to explain a functional aspect of a system as in the form of 

metaphor such as how a “sponge” works in terms of landfill saturation. Connotation or knowledge 

of the system is a key linkage between the metaphor as a mediation and the understanding of how 

material actually functions. The landfill appears visually as just a big pile of dirt, yet it is a highly 

complex living system that requires conceptual terminology. In order to understand the terminol-

ogy, one has to be active ontologically in order to feel the impact of the sponge and the proportion 

of space, the height of the landfill, and how much higher and bigger the sponge gets. To gain this 

knowledge it is highly mediated through the experience of the operator, the role of the crusher as 

creating the sponge’s density, and the sense of saturation can be felt by the crusher- a key apparatus 

in the system. A GPS controller, another mediation, keeps the levels at about 90 feet to the system 

"design.” The term “design” implies there is an external connotative function to the actual shape 

of the matter as landfill (Figure 22).  
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Figure 22. Feeling the Landfill as a Sponge 

At the landfill, matter is in wave form primarily since the discussion is about how the wave func-

tions as a sponge and the extent (height of the wave), shows that it has a highly spatial context. 

Matter and its physical presence, becomes an important signifier, also known as an index. The 

importance of the index in the flow of matter often begins a denotive reference point within the 

communicative act the video-based research extends that denotation.  

V7UP Fiber Rejects 

The participant switches his use of terms which change the actual meaning of a material. 

He notes that "you can see all kinds of plastics" yet visibly there are just small fragments of un-

identifiable material. Note that “plastic” then becomes a generic name for more specific materials 

which remain unknown. A similar phenomenon is the process of pulping which is a way to distin-

guish the use of the term “pulp” from the use of the term “fiber,” a more accurate description of 

the substance or physical properties of matter. Fiber is matter compared to its manufacturing pro-

cess, and where the term “pulping” is a type of mediation or breakdown from solid to liquid form 

(Figure 23).  
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Figure 23. View of Particulate “fiber” in the Wave of “pulp” 

 

V3 Landfill Environmental Considerations 

Waves of garbage trucks are temporal and spatial, where the “routes that have to be picked 

up day after day” are continuous with regards to time. This never-ending mediation of waste is 

also linked to the environment as a larger spatial context for mediation and relates to the temporal 

quality of the semiosphere. Matter is a natural interface between the compactors and the wind 

screens as mediators that connect the natural and the industrial waste matter together along with 

weather as a form of environmental mediation. Conceptually within the flow of information there 

is an implied connectivity within the system such as between the plastic bag, the wind, and the 

screen, all of which are syntagmatically connected. The plastic bag becomes the main linguistic 

connector between different places and across time and where matter acts as the syntagmatic lin-

guistic form. Table 13 shows how this intra-connected mediation is linked along with the environ-

mental forces. 
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Table 13. Spatial & Environmental Context of Matter as a Mediation 

Topic Quoted Concept  Matter Media 

1: Environmental Fac-

tors 

Weather  Weather 

 Dampness Dampness  

 Moisture Moisture  

 Rain   

 you know   

 Wind Wind  

 all those things have the biggest   

 you know   

 Barriers  Barriers 

 environmental factors  Environmental Factors 

 that can be extremely challenging   

 weather that’s too dry, Dryness Weather 

 too wet Wetness  

 Snow Snow  

2: Garbage Truck 

Wave 

I mean  (Paradigmatic) 

 Garbage trucks…  Trucks 

 they don’t stop  (Diachronic Reference) 

 you know   

 they have a route to pick up  Route (Spatial Context) 

 they have to get that garbage Garbage They 

 Dumped  Dumped 

 then they have to get back  They, Get Back (Dia-

chronic Time)  

 you know back on the road   Road (Spatial Media-

tion)  

 and picking up another route  Picking Up, Route 

(Spatial Mediation) 

 the next day  Next Day (Diachronic 

Time) 

 so they don’t just stop  They, Don’t Stop (Dia-

chronic Time) 

 they don’t just quit  Don’t Quit (Diachronic 

Time) 
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Topic Quoted Concept  Matter Media 

3: Our schedule Very Very rarely would we ever shut 

down. 

 We, Shut Down 

(Diachronic Time) 

4: (circles back to  

topic 1) 

So we have to learn to operate and work in 

all the different conditions 

Conditions (Ma-

terial) 

We, Learn, Operate, 

Work (Spatial Context) 

 we have to learn how to …  We Learn 

 like ‘Staff x’ said  ‘Staff X’, Say 

 operate in the mud Mud Operate 

 Rain Rain  

5: Wind or wind Wind  

 That’s a huge one  Wind as Mediation 

 you can see over to the right  You, See 

 we have the wind screen set up  We Windscreen 

 learning how to operate in the wind can be 

extremely challenging  

Wind Learning, Operate 

 because as soon as that trucks dumps  Trucks, Dump 

(Diachronic) 

 you’re having bags that are just flying all 

over 

Bags Flying 

 I mean They can be over 100- 200 feet in 

the air 

 They (bags become 

mediators) 

6: Compacting material and you’re trying to get that material 

packed down as quick as possible.  

That material You, Pack down,  

Quickly (Diachronic) 

 But it’s just not easy   

 these operators have a challenge on their 

plate 

 Operators 

 

The plastic bag is a material that becomes a significant mediating factor linking all life 

cycle phases together, across time and space. The bag has conceptual, material, and mediating 

properties that are connective and syntagmatic with respect to the emerging system language. Bags 

emerge is singularly the most problematic material throughout the system and appears in both 

wave and particle forms continually. 
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V6D Big Box 1  

Because only the bags are recyclable at the “‘big box” center vs at the municipal system 

there is a spatial fragmentation. The plastic bag becomes its own kind of mediation-in-matter 

throughout many segments of video, representing all stages of the lifecycle and many places from 

the box store, to the landfill.  

V3 Landfill: Environmental Considerations 

Bags are technically syntagmatic with respect to the research media, as they appear in the 

videos, as a data collecting device. The bags also link the various segments of the lifecycle to-

gether, as well as help generate new topics within the scene. Bags are empirical evidence of a 

material dynamic that is interwoven with concepts and apparatuses. In this way bags become me-

diators of meaning acting as symbols requiring new policies, systems, mechanisms, and actions in 

order to manage their flow through the lifecycle representing the spatial and temporal dynamics of 

the semiosphere.  

When matter transforms into a mediator at the system level as a whole, a piece of matter 

can be seen as moving between wave particle oscillations. Plastic bags in general, serve as an 

important bit of information operating within the communication channel at both wave and particle 

frequencies and actually help form the complete wave form. The plastic bag becomes a syntag-

matic component of the waste-management language through differentiation, in that when it is 

perceived as a contaminant, it loses its status as a recyclable material and becomes “garbage.” 

What this means is that the wave of matter can move in different directions, based on existing 

concepts and mediations. For example, in the paper industry, the creation of additional levels of 

mediation and filtration machines and processes is needed, and one can see how different wave-

particle aspects of contamination occur such as a single bottle or a whole bag of waste (Figure 24).  
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Figure 24. Whole-Plastic-Bag Contaminant in Re-Pulping Apparatus 

 
 

Media 

The symbol is a common element that spans multiple video segments diachronically and 

spatially, but becomes syntagmatic to the emergent grammar as a whole. The aluminum can and 

the Mountain Dew bottle for example are symbols that make different video segments common or 

syntagmatic to each other within the emergent language informed by the research process. Yet in 

real space-time, they are different instances and are paradigmatically distinct in terms of repre-

senting different places, mediations, meanings, and time scales. 

Differentiation is the concept that signs present different messages or contexts, and humans 

then “read” those signs and then act accordingly based on prior knowledge, new knowledge, habit, 

or other mechanisms and controls. Indexical signs and denotive signs are more direct in setting a 

material on a particular pathway within the lifecycle. However, all of the combined triggers im-

pacting a material’s flow are considered diffractors, because they move matter physically. Humans 

are key diffractors of matter, along with the types of communication processes we use. 

V4MRF Recycling Discussion:  

Media is highly relational to matter since the only actual syntagmatic references to matter 

in the scene are on the brochure through photographs and text (Figure 25). The participant who is 

the transfer facility specialist, notes that the images on the brochure represent the “language that 
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is most relatable and understandable” to the general public’s ability to comply with the municipal-

ity’s recycling policies. Often there is a great disconnect between consumer practice and habit, and 

technical recycling and waste collection practices at the municipal level. This shows a massive gap 

between the domestic and municipal phases. However the gap is shown here to be impacted by the 

media or language connecting the two spatial domains.  

Figure 25. Typical Denotive Matter for Paradigmatic Topic/Concept Structure 

 

In Table 14, dialogue emerges as a response to “confusion” in the system, and obvious fragmen-

tations in public communications, knowledge, and practices with recycling different materials and 

products. The terms “Recycling” and “Contamination” take on ambiguous meanings and are called 

into question as terms relating to different management systems. The “language” that emerges 

about recycling is embodied in the brochure as seen in Table 14 and the brochure becomes a com-

plex communicative system unto itself.  

Table 14. Semiotically Mediated Links to Matter & its Recyclability 

Topic Quoted Concept Matter Media 

1: Marketability in 

Recycling 

It’s not recycling Recycling materials Recycling system 

Subtopic 1a its marketability if product is accepted Product Marketability 

Subtopic 1b and accepting is not necessarily recycling  Accepting Recycling 
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Topic Quoted Concept Matter Media 

Subtopic 1c so it’s really helping the public understand a 

little more of what is recyclable and what is 

marketable 

Recyclable (matter) Market 

Subtopic 1d but just because....something…many things 

are recyclable, but there is not a market 

Something, Many 

Things, Recyclable  

Market 

Subtopic 1e it doesn't mean that it’s going to be recycled. It (abstract matter) Recycled Comm 

2: Plastic Bags they are recyclable in a sense They (abstract mat-

ter) 

 

Subtopic 2a but we have to have more space to hold these 

bales 

Bales Space, Bales 

Subtopic 2b people have to be clean  People, Clean 

Subtopic 2c and everything   

Subtopic 2a so it’s possible   

 but people just need to…..  People 

Subtopic 2d well- plastic has to be recycled doesn't it? 

(quote from random person being chan-

neled.) 

Plastic Recycled 

3: Education It’s tough   

 it’s really tough   

 Yup   

 it’s a lot harder   

4: "recycle right" 

campaign 

kind of campaign (there are many)  Campaign  

 messages where….  Message 

Subtopic 4a finally with all the china thing  China, Asia 

 you know China, Asia, and all that   

5: Contamination they are really tired of all the contamination  Contamination 

Subtopic 5a so what was "accepted"  Accepted 

 and just took in you know  Took in 

Subtopic 5b was really never recycled  Recycled 

Subtopic 5c and now they don’t want it because of that 

contamination 

It, Contamination They 

6: Messages yah the messages are just really trying to be 

more simple 

 Messages 

 and prove that contamination Contamination  

Subtopic 6a yah we all need to be on the same page  We, Page 
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Topic Quoted Concept Matter Media 

 I think   

7: Single Stream cause even like, you said your single stream 

MRF doesn't take wires or cores 

 You, Single Stream, 

MRF 

Subtopic 7a and the one in town ‘X’ does  Town ‘X’ 

 it’s like why   

 single stream?  Single Stream 

 Yes   

 Really   

Subtopic 7b oh my god they are giving me a heart attack 

taking all that stuff 

All that Stuff Me  

Subtopic 7b lights, they are taking the Christmas lights Lights  

 Yup   

Subtopic 7c in their bins?  Bins 

 oh wow   

Subtopic 7d pans and pots and everything Pans and Pots  

8: Job its why I have a job- I guess   

Topic 9: Confusion if we are confused, the community is really 

confused 

Cans (Brochure) We, Community 

Sub Topic 9a that’s why I was asking ‘Staff X’ questions Glass (Brochure) I, Staff ‘X’, Ques-

tions 

Sub Topic 9b because to re-clarify just for myself. Mixed Paper (Bro-

chure) 

Myself, Re-clarify 

 because now, im like a little confused Plastic Containers 

(Brochure) 

I’m (confused) 

 this is just…yah Tanglers (Bro-

chure) 

 

Sub Topic 9c it’s a problem Cardboard (Bro-

chure) 

Problem 

10: Language and 

National Research 

Group 

and this is language that I took from ‘Part-

nership X’ 

Clothes/Linen (bro-

chure) 

I, ‘Partnership X,’ 

Language 

Sub Topic 10a and so they go nation wide Food liquid (Bro-

chure) 

Nation-Wide (Spa-

tial Mediation) 

Sub Topic 10b to figure out and take surveys plastic bags (Bro-

chure) 

Surveys 
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Topic Quoted Concept Matter Media 

Sub Topic 10c from MRFS all over Antifreeze (Spo-

ken) 

MRFs (Wave Form) 

Sub Topic 10d what do you take and don’t take used oil (spoken)  

Sub Topic 10b and then they survey people Batteries  

(Brochure) People, Survey   

Sub Topic 10b the general public oil filters  

(Spoken) The General Public   

Sub Topic 10c "What do you understand" lead acid  

(Brochure) “Understand”   

Sub Topic 10b So this is what they have found  Lamps (Brochure) They 

Sub Topic 10e is the language  Tires (Brochure) Language 

Sub Topic 10f that’s the most relatable Appliances (Bro-

chure) 

Relatable [Lan-

guage] 

Sub Topic 10g the most understandable to the general pub-

lic 

Laundry Detergent 

Bottles (Brochure) 

General Public, Un-

derstandable 

 

Reference matter with brochure is technically syntagmatic reference to the video. Matter refer-

enced as voice was spoken matter in the video by a participant. Other references are extractions 

illustrating the abstract role that matter plays in dialogue such as the term “it.” Entities and other 

materials referenced within the dialogue, spanning multiple topics within the VRF 4 segment. For 

purposes of the table additional material references are noted in order to characterize the complex-

ity. 

From a communications standpoint, the brochure becomes a surrogate to the multi-media 

communication system, among many other types of mediations referenced, across paradigmatic 

space and time. Even the term “recyclability” is contingent on another mediation system- that of 

the market. This market emerges as not only a local market, but a global one, showing the spatial 

range and gaps across the lifecycle which acts as a market. The lifecycle of waste impacts and 

connects micro, local, regional and global conditions. While the lifecycle is the material form of 
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the system, the market becomes a secondary mediated form impacting the larger policies at the 

farther reaches of the semiosphere, while the brochures represent the local form of the mediated 

system.  

V6MRF Packaging:  

There is a high relationality between matter and media references when there is a creative 

thinking process about how to design materials for better packaging and labelling. The apparatus 

of the sticker and the type of material the container is made of becomes a core mediator linking it 

to the market as a “commodity” or just a “can.” Terms become quite ambiguous when they are 

broken down into essential linguistic functions and systemic representations at the various scales. 

There is evidence that the system of label integration is not optimal from a design, contamination, 

cost, recyclability, and cleaning considerations. Mediation serves as basis for conceptual develop-

ment in discussion about labels and packaging and materials in general. This shows how mediation 

merges different phases of the lifecycle together with material properties and there appears to be 

no formal mechanism for maintaining a single mediation across spatial and temporal gaps. Table 

15 breaks down the language used into distinct mind, matter, and material references such as be-

tween actors, processes, and functions. 

Table 15. Matter as a function of Semiotics & Mediation 

Topic Quoted Concept  Matter Media 

4: Aluminum But we need to keep light out Light We 

 we have to keep it fresh and it needs to be 

resealed. 

Fresh Resealable 

 Printed cans are insanely expensive Cans Printed, Expensive 

 Aluminum seems like a really solid option Aluminum  

 That’s why they went with the label with the 

sticker on. 

 Label, Sticker 

 for economic  Economic 

 but now on the end use…...  End Use 
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Topic Quoted Concept  Matter Media 

 have to tell the people- the consumer to take 

that label off 

 People, Consumer 

 and like you said  You, Said 

 for a lot of people it’s too hard  I 

 I just happened to have some easy ones  I, Easy ones 

 but I don’t drink a lot of  Drink 

 I drink bottle beer Bottle, Beer I, Drink  

 well they make different stickers  They, Stickers 

 so it makes sense   

 that maybe that could be some sort of…   

 something that says, if stickers are going on 

can they have to be this type of adhesive  

Adhesive Something that says 

(policy), stickers 

5: Recycling connec-

tions 

and this is where with recycling connections  Recycling Connec-

tions 

 with you guys being on the board  You Guys, Board 

 that we . Talking about our consultant ser-

vices 

 We, Talking, Con-

sultant Services 

6: Consultant ser-

vices 

in a sense  Sense 

 of how to educate businesses  Businesses, Educate 

 about these issues   

 that they might not know about  They, Know 

 and say- maybe we should ask about a dif-

ferent kind of sticker. 

 Say, We, Ask, 

Sticker 

 but , any way…..   

7: Steel Is steel any different Steel  

 than aluminum Aluminum  

 as far as labels  Labels 

 no same sort of thing?   

 Steel is not an issue at all. Steel Issue 

 no it is different It Different 

 it is an issue It Issue 

 sorry it is different It Different 

 it’s just that paper label Paper Label 

 and it’s on there with a little bit of glue. Glue  
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Topic Quoted Concept  Matter Media 

 when they clean them, it just washed right 

off.  

 They, Clean, 

Washed-Off 

 if they clean them at all  If They, Clean 

 then when they go to incinerate them  They, Incinerate 

 it just goes poof, It  

 when they melt the cans down it They, melt 

 plastic labels that are going on this stuff plastic Labels 

 because here they de-ink everything first  De-ink They 

 then they melt it down  They, Melt 

 my understanding on the steel process is 

slightly different 

Steel My, Understanding 

 but I’ve never seen it so I can’t 100 % speak- 

but maybe... 

 I, Never-See-Can’t 

Say 

 my guess is that they wash everything Everything My Guess, Wash 

 then it just gets melted into the steel It, Steel Melted 

 it burns so hot  Burns 

 it burns right off  Burns-Off 

8: Better container 

for recyclability 

So in your opinion which would be a better 

container 

 Container  

 for recyclability  Recyclability 

 steel or aluminum  Steel or Aluminum  

 like thinking about labels and the way people 

actually package stuff. 

Stuff Labels, People, 

Package 

 I really think it’s a horse a piece.  I 

 as long as you don’t have the sticker.   Sticker 

9: Aluminum as a 

commodity 

aluminum cans are the number one recycled 

commodity 

Aluminum Recycled, Commod-

ity 

 so it’s a higher probability it will get recy-

cled as aluminum 

Aluminum Probability, Recy-

cled 

 than it is as a steel can.  Steel, Can  

 

V3MRF Recycled Plastic 

The color of plastic, best represents matter’s surface structure as a semiotic component of 

language. Color effects its ability to be recycled into certain markets. Recycling processes have to 
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move plastics from light to dark groupings in order for the material to be recycled. A black plastic 

for example cannot be made into a white plastic and black plastic is mostly used in motor oil or 

other industrial sectors of the market. Matter is shown to be thus highly mediated and conceptual-

ized, and where terms like “junk plastic” become part of the system. As seen in Table 16, note how 

concepts like “junk plastic” emerge, where actual meanings are not elaborated on by the partici-

pants in any dialogue. This shows how complexity of information reveals gaps in communication 

flow. Topics tend to move at a rapid rate do to the denotive function of new language components 

flowing in time and how the next syntagmatic link acts as a trigger to a new topic or visa-versa. A 

subtopic can also become a mediation in terms of propagating new meanings, such as with the 

term “value” which refers to external paradigmatic concepts and mediated factors such as money, 

supply, and demand.  

Table 16. Semiotically Mediated Links to Matter and its “Recyclability”  

Topic Quoted Concepts Matter Media 

3: Junk Plastic Junk Plastic bales of plastic Ambiguity 

4: HDPE Naturals [can be] anything at all   

Sub Topic 4a: Demand Naturals are great Plastic ‘naturals’  

Subtopic 4b: Process and 

color 

can get turned into any 

kind of color 
 Color 

Topic 5:  Bales for colored plastic  Plastic HDPE Colored 

Subtopic 5a: Color Range Has to go from light to 

dark 

 Light- Dark 

Subtopic 5b: Color Poten-

tial 

Has to get darker than 

what it is 

 Darker 

Subtopic 5c: Value of 

Color 

black plastic isn’t valua-

ble in any way shape or 

form 

 Black, Value, Shape, Form 

Subtopic 5d: Limited Use 

of Black Plastic. 

Motor oil is the only thing 

in black plastic 

Motor Oil, Plastic Black 
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V1Landfill Picking Recycling:  

Matter sorting requires semiotic messaging and a certain level of external knowledge of 

the system which is not syntagmatic to the bag itself. For example, the store-only drop off require-

ment or policy for bags does not provide any syntagmatic index to the specific stores as labels on 

the bag. Knowledge of the system as a whole is required for optimal function. This is consistent 

with the domestic phase data segments V6D Big Box 1 and V7D Big Box 2, showing how this 

knowledge is also connected to the spatial gap required to be overcome by a consumer. The wrap-

per shown in Figure 26 has not gone to the proper place of recycling, but has made its way to the 

landfill recycling system. The image shows a wrapper being removed as “contaminant” from the 

recycling bin, and the participant notes that it is “confusing" because it “does have the recycling 

symbol.” There are other symbols, including the symbolic color green- which implies the material 

is sustainable along with the text “eco-friendly.” Such semiotic surface patterns on a materials 

signify a direction that the consumer should follow, yet actual system policies and procedures 

show those direction to be misguided for the local condition. Thus, the gap is linguistic, which 

then impacts the actual material flow and the overall system’s performance as well as spent energy 

overcoming gaps in the system.  

Figure 26. Semiotics of Plastic Wrap 

 



INFORMATION ARCHITECTURE 
 

 171 

V6I Institutional Matter Diffraction 

Matter is effectively diffracted by the camera mediation and researcher participation. In 

this scene, contaminants were spotted within the material flow by the process of zooming into the 

particle view from the wave or gestalt of waste flow, and then this prompted the staff participant 

to find a new contaminant in the process. The mediation and the research was a primary transfor-

mational leverage and diffraction point for that piece of matter. Matter and language thus co-evolve 

together. Table 17 shows the different elements within and across video segments, and how ap-

parent disconnected elements are actually connected within a larger system syntagmatically.  

Table 17. Emergent Syntagmatic Grammar across Video Segments 

Segment Matter/Mediation Systemic Function Functions 

V2I Institutional Waste 

Sorting 

Aluminum Can Contaminant Zooming  

 Mountain Dew Bottle Recycled Matter Conceptual Development 

  Biological System Logical Type 

  Physical System Logical Type 

  Domestic-Institutional 

Life-Cycle Phase 

Diachronic/Spatial Frame 

V3I Institutional Paper 

Sorting 

Aluminum Can Contaminants Wave-Particle Oscillation 

(particle level) 

 Plastic Bottle Contaminant Material Diffraction 

V6I Institutional Matter 

Diffraction 

Mountain Dew Bottle Contaminant Zooming 

 Plastic Lid Contaminant Syntagmatic link through vis-

ibility within the video 

 Paper Compactor Apparatus Wave Particle Oscillation 

(wave-level) 

 Flies Bio-Environmental link Contextual Typology 

 Corporate Mill Label& 

Wrapper 

Consumption-Recycle 

loop 

Spatial-Temporal Syntag-

matic Connector 

 “Stuff” Wave of Matter Paradigmatic Concept-Ge-

stalt 
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Fragmentation Factors 

Fragmentation factors are specific points of data or relationships of data that point to or are 

denotive of specific disconnects within the lifecycle system.  

V1I:Institutional Pick-up Process:  

The different types of apparatuses become critical to the flow of both information and mat-

ter. The topic of loose cans comes up due to a denotive visual connection to actual loose cans at 

the bottom of a bin. Table 18 shows the topic and concept formation revealing the fragmentation 

occurring along all three primary dimensions of Mind, Matter, and Media. The bin, or lack thereof, 

becomes a primary apparatus and the source point for the perceived fragmentation.  

Table 18. Perceived Fragmentation within Mind-Matter-Media Intra-action  

Topic Quoted Concept Matter Media & Apparatuses 

2: Loose Cans/Bottles What do you do with 

those? 

Them, Those, It,  

(cans & bottles) 

Container 

People 

Bag 

Thinking 

Other People 

 I leave them   

 I have no container for 

them 

  

 I just take the bagged ones   

 I could probably put them 

in there but it’s a lot 

of….....(no ending) 

  

 Are people supposed to 

bag it? 

  

 We really appreciate it 

when they do- yah 

  

 Not supposed to BUT   

 It just makes it a lot easier 

People gotta think not only 

on their end 
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Topic Quoted Concept Matter Media & Apparatuses 

but how it’s going to affect 

other people 

that’s what I do 

How is what im gonna do 

effect somebody else 

 
 There are other semiotic instances of fragmentation directly linked to the mediation and 

matter relationship. Table19, from V2I, shows an intra-action where the form really does matter 

to the perception of the subject. Forms of communication are shown here to move matter or diffract 

it either towards the upcycle or the landfill stream, as seen in the dialogue The important trigger 

or leverage point is revealed through the dialogue, and references the semiotic properties of the 

container, both from its manufacturing and design and by the labels or markings which serve as 

direct indexical denotations. The box of water is categorized in all three dimensions since it ap-

pears to have multi-dimensional functionality. Carton text shows a disconnect between product 

messaging and actual reality of recycling at end-use. It is considered garbage because it is coated. 

This quality of the material is verified to be a problematic fragmentation at the upcycle stage of 

the system.  

Table 19. Perceived Fragmentation within Mind, Matter, and Media Intra-action  

Topic Quoted Concepts Matter Media & Apparatuses 

3:Box Water 

just so yah know when 

you see these boxes, 

they are garbage 

Garbage   

 
that’s why I don’t take 

them out  
Boxes  

  

doesn't it say you can 

recycle on them, those 

water ones; no- I don’t 

see anything on them 

Water Seeing 
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Topic Quoted Concepts Matter Media & Apparatuses 

 

that’s all it shows but we 

can’t because its coated 

right; yah it has to have 

the triangle with the 

number on it .that what I 

was told anyway that’s 

what I go by I’ve never 

seen anything on em;  

Coated Triangle and Number 

  

what about the bottom? 

That’s all I’ve ever seen 

on there’ 

 Symbol 

 
V3MRF Recycled Plastic:  

Within this same scene, there is extensive fragmentation or imbalance of mind concepts 

being out of proportion to a relatively small subset of matter and the proportion of mind to matter 

reference is exaggerated as a problematic fragmentation factor. It seems that cartons are a contro-

versial type of materials for the waste management system regionally. The absence of matter re-

veals a fragmentation in the system and can also become a signifying trigger within the communi-

cative event as the void marks a semiotic difference within the environment. In the scene, the 

absence of a specific waste product prompts the question “No Cartons?” by a participant which 

sparks its own extended dialogue consisting of multi-level topics and concepts. See table 20 for 

the complete dialogue. The references are highly paradigmatic showing a clear fragmentation of 

knowledge and differences in how different parts of the system recycle the same materials differ-

ently or place them in landfill. The revelation of information being "behind the scenes" shows the 

fragmentation of information spatially and functionally. As such a key outcome of this study is 

revealed. Within this dialogue, one of the “behind the scenes” mediators becomes very relevant to 

the actual dialogue and flow of matter and information alike. In this case a person named “Larry” 
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represents a spatially distant fragmentation factor. Larry is paradigmatic because he is not present 

in the scene, and is conceptually and spatially fragmented. Matter and information flow is thus 

highly contingent on the mediations and apparatuses operating across spaces and diachronic time.  

Meta-Indexical Analysis 

In Table 20, a deeper dive into the breakdown of information structurally yields two new 

classes of information within the code. We can call this the meta-indexical method of deconstruc-

tion, from which, sub-topics are added to the main topic and concept structure.  This sub-class of 

the mind space provides a new syntagmatic category within the paradigmatic indices of topic and 

concept. As one simplifies concepts into topic and then into subtopics, paradigmatic content be-

comes increasingly structural and connective and thus- syntagmatic. This marks the way that ideas 

represent a surface component on top of deeper syntactical layers.  At the meta level of mediation, 

additional mediations are were also distinguished if we include all spatial and functional references 

as mediations. In coding this segment an additional filter was inserted to look at a mediation not 

as an instance of form alone, but also by its performance and function. The meta-indexical media 

analysis yielded 21 additional subtopics of mind and 30 additional mediations. 

The V3MRF reference case shows how the paradigmatic plot line serves as the core frag-

mentation aspect. The overall issue and inconsistency of carton recycling policies and practices 

throughout an entire state region, and many gaps in knowledge becomes evident in the surface 

level of communication. Local, county, and state references are made explaining a wide spatial 

range if information, most of which is not evident or connected to the micro event. 
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Table 20. V3MRF Meta-indexical method of linguistic de-construction 

Topic/Subtopic** Quoted Concepts (37)** Matter (2)* Media (44)**  

7: Cartons No Cartons? Cartons  

 no Cartons (answer) Cartons  

Subtopic 7a They collect em  They/Collection 

Subtopic 7b I’ve done a lot of research 

on them 

them [cartons] ‘I’, Research 

Subtopic 7c They accept em em [cartons] Acceptance 

Subtopic 7d Nobody in our area ex-

cept for county ‘x’ is ac-

tually marketing them 

them [cartons] Our Area/County/ 

Marketing 

Subtopic 7e ‘X’ Waste Company has 

been throwing them out 

them [cartons] ‘X’ Waste Company, 

throwing 

 and has been  (Diachronic) 

Subtopic 7f ‘X’ town has been throw-

ing them out for years but 

still accept them 

them [cartons] ‘X’ Town, accepting 

(Diachronic) 

8: Recycling Connections Behind the scenes on Re-

cycling Connections Side 

has been an issue 

 Behind the scenes (Frag-

mented Spatial refer-

ence) 

Subtopic 8a and an ongoing Research 

with RC Staff 1 and talk-

ing with MRF staff 1 

 RC Staff Member, 

 

MRF Staff Members 

9: Council ‘X’ We get a lot of pressure 

from ‘X’ Council to Push 

it in Schools 

It [cartons] ’X’ Council, Pushing, in 

Schools 

Subtopic 9a We pushed it in schools It [cartons]  

10: Juice/Milk Cartons Juice Cartons Juice Cartons  

Subtopic 10a We move it It [cartons] We, Move 

Subtopic 10b In our area   

Subtopic 10c We have a market for it It [cartons] We, Market 

 We have a value for it. It [cartons] We, Value 

 Where? (question)   

 Where? (question)   
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Topic/Subtopic** Quoted Concepts (37)** Matter (2)* Media (44)**  

 Im not sure   (Fragmented reference to 

unknown mediation/en-

tity) 

Subtopic 10d Only one to recycle the 

cartons 

Cartons  

Subtopic 10e Company ‘y’   

 Correct   

 Most people mix them in 

with this stuff and they 

are being tossed 

Them [cartons]  

Stuff [other unknown mat-

ter] 

Most people 

 Good question  (Fragmented reference to 

unknown mediation/en-

tity) 

Subtopic 10f Company ‘Z’  Company ‘Z’ 

Subtopic 10g only One Mill in Wiscon-

sin 

 Mill, Wisconsin 

Subtopic 10h Bale of Cartons?  Cartons Bale 

 That’s a Larry question  Larry 

Subtopic 10i Yah we move ’em ‘Em’ [cartons] We 

Subtopic 10j we take them from 

schools 

Them [cartons] We, Schools 

 it’s a bale of cartons Cartons Bale 

 Right   

Subtopic 10k Most places around here 

accept em 

‘Em’ [cartons] Most Places, Around 

Here, Accept 

Subtopic 10l They throw them in with 

this stuff 

Them [cartons], This Stuff 

[unknown material] 

They, Throw 

Subtopic 10m and they are being tossed They [cartons] Tossed 

 
Note:* indicates the base-system indexical count compared to ** the meta-indexical count.   

 

Fragmentation is also inherent within the way that dialogue emerges at the meta-indexical 

level. In the meta-indexical mode of analysis, the subtopic emerges as more prevalent, and creates 

a higher equilibrium between the topic to concept ratio because the number of topics rose from 4 
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to 21. Since the concept layer of code didn’t change, the increase in topics means that a hidden 

layer became present as we parse the linguistic structure out to a smaller degree. At the meta-

indexical level, the additional class of sub-topics and additional instances of media within the cod-

ing process revealed a depth of complexity to the linguistic system and helps explain perceptions 

of linguistic fragmentation inherent at the surface structure. Overall, the performance of the lan-

guage function is fragmented due to the increased difficulty in keeping track of the information 

flow across all micro-macro scales. 

Table 21 shows the comparative breakdown of indices at three levels of the lifecycle, the 

scene, the phase, and the system as a whole. In the mediation category, with the meta-indexical 

method of coding, indices rose from 11 to 44. If we assume the total system to be in relative 

equilibrium and optimal functioning, we can see that the V3MRF example is highly out of sync 

exhibiting a higher rate of concepts per minute at more than double the system average. This im-

plies that a higher frequency of concept development is taking place alongside more complex 

functions of mediation. The ratio of matter did not increase interestingly at the deeper level of 

meta-analysis and remains relatively low. This is a problematic indicator of fragmentation, since 

an ever-increasing gap appears between the ratio of matter to both the dominance of mind and 

mediation. As media and mind increases in complexity, matter remains relatively inert and stable.   

What this indicates is that there are even deeper levels of fragmentation in the surface structure of 

language as a function of the mind-media link. Matter can provide a kind of linguistic grounding 

for what might be seen as an unlimited potential for mind and media to expand in complexity and 

thus fragmentation.    
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Table 21. Meta-Indexical Analysis 

Phase Time Mind Matter Media RTC RCM Total  M 

V3MRF 1:05 *4/37 **(21/37) *0/2 *1/10**44 *10%** 56% *36 **(57) **(104)

Municipal MRF 19:24 *67/432 *44/112 *49/130 15.5% 22.2 834 

System Total 89:01 215/1338 (274/265) (316/310) 16% 15 2718(30.5) 

Note:* indicates the base-system indexical count compared to ** the meta-indexical count. 

Legend: 
RTC = Proportion of Topics to Concepts 

RCM= Rate of Concepts per Minute 

WPO = Wave Particle Oscillations 

(rpm) = Rate Per Minute 

M = Instances of Mind, Matter, and Media 

Spatial-Temporal Data 

V6D-Big Box 1 

This video segment shows a high Concepts/min rate of 16, and takes place outside the 

home at a “big box” store, where the distance between the home and the store becomes a recog-

nized spatial gap and problem for the participant in their ability to perform the recycling task effi-

ciently. The domestic sphere extends from the home out to the store as a large distance to be 

overcome. The high rate of paradigmatic conceptual development alongside the high rate of syn-

tagmatic mediations shows how complexity and entropy increases as more opportunities or options 

are available to a participant. This illustrates the relationship between entropy of information and 

the high degree of freedom within the spatial medium. Indeed there are an infinite array of material 

flows when considering the infinite combinations of spatial-linguistic-conceptual patterns.  

V7D Big Box 2 

Part of the ontological energy required to physically get the material to the proper bin re-

quires a spatial mediation of a large parking lot and the designed architectural environment of the 
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big box store. In this scene, the syntagmatic mediation spikes to 16, the highest in the domestic set 

because the participant must physically negotiate several spatial-environmental barriers as well as 

overcome missing environmental cues, within the big box parking lot and within the store itself 

just to get to the recycling bin. At the central recycling repository inside the big box store, the 

quote on the bin reads “recycle clean plastic bags from any store here.” and in tiny sub text, "all 

plastic bags, dry cleaning bags, “big box” reusable shopping bags, newspaper sleeves.” Addition-

ally, the bin reads, "remember your reusable bags on your next visit.” Media informs a user about 

the spatial gaps present in the system and should lead them to navigate these spatial dimensions. 

Even the yellow striped pedestrian locations within the parking lot have impact on the transforma-

tional act and the actual movement of the material as the participant has to negotiate the environ-

mental-spatial signage and indices in order to comply with the written policies. 

V5MRF Sorting Line 

Table 22 shows and important spatial-jurisdictional distinction between public and private 

entities that operate out of the same facility. Spatially, however there is a gap or fragmentation of 

spaces represented. The king picker lady has a spatial jurisdiction (sub space within the picking 

space as a whole) showing how hidden sub-dimensions form boundaries of functional space along 

with jurisdictional space within the facility as a whole.  

Table 22 also shows how topics 9-13 flow syntagmatically within the mediation of dia-

logue, and are denotive to each other. New topics emerge as a denotive derivation from the prior 

mediations as a person talks and observes ontologies or materials, or mediations. Topic 11, regard-

ing training, merges into Topic 12 as the lady on top is seen by the participant. She (a mediation) 

then becomes the focus and leads to a paradigmatic sub topic- which is the fact she has been there 

many years. Table 22 shows how the spatial-temporal dimensions inherent in dialogue are 
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connected to the apparatus of material flow (i.e. people). As the definition of a mediation extends 

from generic text and language to humans, a better sense of the spatial complexity of information 

as well as the different nuances of perceived fragmentations become more clearly intertwined 

Table 22. Fragmentation in Education 

Topic  Quoted Concept Development 

9. Education of the staff members how educated are these staff members? 

 that’s what kind of scares me 

 almost to an extent, also when you get a, I bet, this it 

changes quite a bit…... 

 this like her 

 it’s crazy 

 nobody really wants to do this job 

 but at the same point- how educated are staff members 

when it comes to…. 

Topic 10: Staff Jurisdiction yah and unfortunately they are not county staff,  

 they are ‘Company X’ staff 

 so it’s up to them to educate 

 they know what they have to pick 

Topic 11: Training and when your new 

 we have one new gentlemen.  

 That’s why there are so many people on this line right 

now.  

 He is training 

 He is the 1, 2, 3rd one over 

 so he will train on every single pick line 

Topic 12: King Picker except for hers 

 because that’s her spot.  

 She has been here many years 

 no one touches that spot 

 that is hers- her work area 

 she loves it 

Topic 13: Work areas and there’s a couple employees like that too 

 that they - that’s their work area 

 and they want to stay there 
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V1MRF Recycled Glass 

 The term for "facility" is used synonymously with "program" as an explanation of material 

flow. This shows the direct link between paradigmatic mind concepts and mediations of space as 

dictating different material flows. Space is shown to have agency in the flow of material. The 

participant recognizes that the facility is a particle of a larger wave pattern and the policies at 

Portage County, as at other sites, are unique. "limitations of the facility on Plover" is recognized 

as a key spatially negative constraint of the material flow effecting its performance. Space in the 

form of zoning “covenants” also becomes an excuse for poor recycling rates conceptually and 

paradigmatically speaking. The media of “covenant” with regards to spatial limitation is then 

falsely able to be used as an excuse for poor recycling rates. This information serves as a fragmen-

tation or a distraction from actual considerations of contamination and comingle and poor separat-

ing procedures, which are equally if not more contributory to poor recycling rates. Space limitation 

should not be confused with quality of matter and its ability to become clean. That is a conceptual 

gap or issue of fragmentation as policy and place merge as one hybrid mediation, and where they 

co-conspire to have a negative effect on the function of the system.  

Places are particles or islands of mediation. Furthermore, this scene speaks to the particle 

nature representing the singular facility. and how fragmentation in policy for different material 

flows in different places effects overall system performance. Taken together, facilities form a net-

work of policy and place within the semiosphere. This network represents the larger wave pattern. 

This wave is thus shown to ebb and flow based on the local policy-of-place mediation.  

V5I Checklist 

All life-cycle phases of waste management require the connecting of spatial gaps. The 

larger the system, the larger the gap. The process of institutional waste management requires a 
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spatial perspective, since collection of items is across multiple buildings. The checklist is an analog 

apparatus representing this spatial navigation for the participant. Figure 27 shows the spatial frame 

of reference for the checklist. “Garbage” as opposed to “recycling” is thus a term separated or 

distinguished by that of difference in material systems and the handling procedures. The checklist 

itself is a significant symbol of how a "mental" function of the participant is expressed through 

mediation.  

Figure 27. Spatial Streetscape & Checklist 

  
 
 Table 23 shows the conceptual development that illustrates the way that apparatuses are 

revealed conceptually and paradigmatically within the space-time framework of intra-action and 

communication alongside apparatuses. 

Table 23. Syntagmatic, Paradigmatic, Diachronic, and Spatial References 

Syntagmatic Paradigmatic Diachronic Spatial 

Checklist Mentally Check off   

Participant ‘I’ here we go- Monday Monday  

Researcher question about 

the name ‘brute’ 

First place we go to is Old 

Main 

First Old Main 

 Fine Arts is after that After Fine Arts 

Space we got to get to Nelson 

first 

First Nelson 

 see if there is any garbage  Garbage  
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Syntagmatic Paradigmatic Diachronic Spatial 

 We used to pick…. used to  

 be able to go once get all 

the garbage 

Once  

 then go and get the brutes 

[recycling] 

then go Brutes 

 But [boss] wants it com-

bined  

 Boss 

 I guess   

 so that’s why we’re going 

to have garbage on there 

also 

 Garbage and Brutes [recy-

cling] 

 brutes are the containers?  Containers 

 Ever since…. Ever since….  

 I have been here ten years Ten Years  

 We were in the old build-

ing 

 Old building 

 for - what was it 2-3 years 2-3 Years  

 then they built this new 

one 

New one [building] New one [building] 

 

V4 Landfill on Top of Old Landfill 

We typically perceive a landfill as being dirty, ugly, and smelly. Yet these aspects describe 

active landfills. The landfill section shown in Figure 28 is a capped and closed landfill section 

which has been grassed over and affords a beautiful view of the surrounding country. However, 

these are mere semiotic outputs and what lies beneath as material fact is not different from the 

active landfill, and indeed the system is still actively decomposing. This distance of time affords 

the system to take on new semiotic representation and meaning. 
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Figure 28. Old Landfill Becomes “Natural.” 

  

This study extracts ways that fragmentations appear to emerge from within the linguistic 

system of indices as a whole, despite the fact that they can be perceived as both negative and 

positive from a systemic point of view. Table 24 shows the dialogue of perceptual meaning that 

results from the place changed by time. Again, “positive” and “negative” are qualities of percep-

tion and represent the paradigmatic plot line of a dialogue. Indices can be perceived as problematic, 

confusing, distant, or highly positive by participants. The data from this scene shows that the par-

adigmatic meaning can change on top of the more structural spatial and temporal features, i.e. the 

syntagmatic aspect of the language.  

Table 24. V4 Landfill on Top of Old Landfill Dialogue  

Topic Quoted Concept Matter Media & Apparatuses 

1: On top of the old landfill This is a great spot Spot  

 Yah   

2: View Way out there in the distance Distance (spatial reference) 

 you can see the peak over there of rib 

mountain. 

Peak, Rib Moun-

tain 

(spatial reference) 

 I think your right  I, Think, You 

 This is the second   

 Pretty High up   

 Maybe   

 Yah   



INFORMATION ARCHITECTURE 
 

 186 

Topic Quoted Concept Matter Media & Apparatuses 

3: Little Girl's idea for a ho-

tel 

Yah this is the spot where the little 

girl was like 

Spot Little Girl, Speak 

[‘was like’] 

 I would have a….  I, Would Have 

 I would make a…..hotel right here  I, Would Make 

 and I’d make I a huge hotel  Hotel [material 

reference] 

I, Would Make, Hotel 

[spatial reference]  

 and a huge lookout tower  Lookout Tower [spa-

tial/mediated place] 

 at the top   

 with a restaurant   Restaurant 

 with like a moving restaurant   Moving Restaurant 

 like they have in the big city  Big City [diachronic 

reference] 

4: Kids’ ideas Yah they were just geeking out  They, Geeking-Out 

 they didn’t want leave up here  They, Leave [dia-

chronic reference] 

 you know   

 There’s a lot of hope for the future  Future [diachronic ref-

erence] 

 some of these new minds coming up  Minds, Coming [dia-

chronic reference] 

 

V7I Institutional Facility Overview 

A simple question by a researcher can be a diffraction point to the conversation and the 

related concepts and matter-media references. The specific question has a nuance of time regarding 

markets- which can change but shows the spatial and diachronic gap and global space reference. 

The market impact of global economy on the local scale is a key consideration but shows the 

diachronic and spatial distance is an important dimension. From a wave-particle perspective, this 

shows the largest scale of the wave at top level and as having the farthest distance from the local 

event (Table 25).  
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Table 25. Indexical Signs & Grammar Functions  

Quotations  Sign Grammatical Function 

Is that because there is no market for plastic? Market Global Mediation 
right now? (time link) right now  Diachronic Time 
now it’s absolutely horrendous right now  Diachronic Time 
for plastic glass and metal Plastic/Glass  Paradigmatic Matter 
I don’t know how it’s going to be right now  Diachronic Time 
sounds like it’s going to be really bad in 6 months right now  Diachronic Time 
all this stuff . China was out marketplace China/Market  Spatial Mediation/Gap 
they have cut it off China/Market  Spatial Mediation/Gap 
saying we do not want any more of its recycled prod-

ucts 

US Recycled Products  Paradigmatic Matter, Spatial 

Mediation 
I believe 90% of our material went there Material went There  Paradigmatic Matter/Spatial 

Mediation 
for them to make stuff out of Stuff/Them  Paradigmatic Matter/Spatial 

Mediation 
sounds like they have literally shut their border off of 

recycled product 

Shut Border/recycled 

products 
Spatial Mediation/Paradig-

matic Matter 
 
V1UP MRF-Mill Link 

This video segment explicitly illustrates the role that markets and policies play in repre-

senting human constructed mediations that represent the essence of paradigmatic fragmentation. 

Economic and policy driven indices appear to diffract matter in certain directions, and information 

regarding the impacts of the “market” remain largely abstract, conceptual and generally imprecise 

bits of data. Profits vary from $5 to $10 per ton for example. Local and global profits depend on 

data points from transportation, weight, volume, and product contamination, as well as sub factors 

or systems in the form of labor, electricity, and other forms of overhead. This shows that the me-

diation of a market acting as a global apparatus, is highly impactful on the flow of matter from a 

variety of systems and subsystems which all need to “talk” to each other. However, the market is 

an umbrella for dis-contiguous data sets across space, time, and apparatus. For example, the vari-

ous rates for hauling metric tons of waste does not logically correlate with various labor rates to 
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handle the materials from a variety of source points. This shows high fragmentation within the 

market itself and the high relativity and variability of a term like “value” and “profit” as being 

highly conceptual as well as fragmented from place to place. This is a core problem in gaining an 

accurate picture of a complete lifecycle “cost” in terms of money or carbon footprint values. See 

Table 26 for an extend dialogue revealing such complexity. It is increasingly difficult for a single 

language to syntagmatically or paradigmatically relate human, energy, monetary, carbon, policy, 

law, and material contamination variables together. What this indicates is that a market is nothing 

more than a series of individual spatial domains, each with its own linguistic system.  

Table 26. Mediations within the Flow of Matter  

Topic Quoted Concept Matter Media & Apparatuses 

4: Profit Margin/Costs so you’re making a small 

profit? 

 You, Profit [market] 

 Uhm   

 it depends on how you de-

fine making a profit 

 You, Define, Profit [mar-

ket] 

 right now the market is so 

depressed,  

 Market 

 we are getting about 5-10 

$ per ton 

 5-10$ per ton 

 so that does not offset the 

cost 

 Cost 

 to have all the overhead   Overhead 

 with worker sorting  Worker, Sorting 

 electricity.   Electricity 

 and all of that   

 so not breaking even   

 not even breaking even   

Topic 5: Still being recy-

cled 

but it’s still getting recy-

cled 

 Recycled 

 so that’s important   

 Yah   
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Topic Quoted Concept Matter Media & Apparatuses 

 and it’s not going to land-

fill 

 Landfill 

Topic 6: Lifecycle consid-

erations 

do you consideration in 

the savings from  

 Savings Consideration 

 savings offset   Savings Offset 

 from going to the landfill  Landfill [cost] 

 like that would be truck-

ing cost? 

 Trucking Cost 

Topic 7: Legal nature of 

material within the lifecy-

cle flow 

Well, it’s illegal to send it 

to the landfill. 

 Illegal [policy & law] 

 so it’s never been a con-

sideration 

 Consideration 

 To put it in that cost   Cost 

 oh ok   

 that’s right its illegal  Illegal [policy & law] 

 for most of the stuff in the 

paper bale 

Paper, Stuff Bale 

 that’s right- that always 

fascinates me 

 Me 

 because state  State 

 the law says that most of 

what goes into a landfill is 

not allowed to be in the 

landfill 

 Law, Says, Landfill 

 Yes- there are landfill 

bans 

 Landfill, Bans 

 on what can and cannot 

go in there 

  

Topic 8: Material Frag-

mentation 

and yet its hidden behind 

a garbage bag  

Garbage Bag [as matter] Garbage Bag [as media-

tion] 

 or whatever   

  a garbage bag  Garbage Bag 

 a hauler   Hauler 

 who just really doesn't 

care.  
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Topic Quoted Concept Matter Media & Apparatuses 

 they will pick that TV up TV They, [hauler] picks 

 crush it It [tv] Crush 

 and stick it in the landfill  Landfill 

 I’ve seen it  I, See 

 heard about it.   Hear 

 

Entropy & Equilibrium  

The lifecycle as a whole represents a lot of energy in the movement of matter across dif-

ferent spaces and times. What is the way that we can quantify this energy in terms of information 

flow? There are different ways to perceive entropy, which as we have discussed is a relative free-

dom of movement of matter. Entropy can be viewed as a high rate of material flow alongside 

information flow. This relationship can be symbolized and articulated in wave-particle oscillations, 

as a form of representation that meets the physical criteria of informational and energy flows in 

the semiosphere. In this research process, I began to code entropy as an oscillation or a transfor-

mation from one state to another for a given material. In one scene, we can see a piece of matter 

move from one apparatus to another on its course through the management system, and from phase 

to phase. For example, when a single bottle is dropped into a bin with other bottles it makes one 

oscillation in levels. High entropy is seen in the movement of matter from one location to another, 

from one type of container to another, or as matter is managed with different types of mediations.  

One key linguistic indicator of entropy is the rate of paradigmatic concepts per minute 

(c/min) as well as the rate of concepts to topics (c/t) within a data set be it an individual video, an 

aggregate for a particular phase of a lifecycle or for the whole lifecycle system. Because matter 

moves alongside information, the information acts as a kind of index for matter flow.  

For example, in V7D Big Box 2, we see one oscillation take place in the minute required to move 

a piece of matter from the domestic sphere to the corporate. A high amount of physical energy as 
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used by the participant to move the material across a parking lot as well as navigate through a 

system of environmental signs. Taken together, the oscillation is relational to the information pre-

sent in the system. This linguistic understanding and movement of matter through space is required 

by the participant in order to keep the plastic bags in the recycling system. It takes much less 

energy and information to simply put the bag in the nearest garbage bin.  

 An oscillation is also representative of a mediated view of information as one can see in-

dividual parts and larger wholes or the gestalt of a scene. A camera, through its zooming function 

can reveal or capture oscillations. Such oscillations can be observed within the data collection 

medium of video, as well as can be represented in participant-based dialogue. Focusing on content 

and camera zooming to get to a visual view of particulate matter, is guided by the mind and con-

ceptual references within the research context. Waves easily get diffracted into particle focal points 

with the aid of mediations. In this way, humans can choose to see wave or particle views and data 

points, yet it is more difficult to perceive both states oscillating at the same time.  

As we compare variables that speak to the way materials flow with information across 

different levels and thus create oscillations, we see the importance of understanding how different 

proportions of variables are relational to the actual movements of matter and thus the more physical 

output of energy. The related function of equilibrium of variables, can also be a key indicator of 

system performance. See the next example scene as a case in point.  

V1I Institutional Pick-up Process 

 Within a 6 min., 21 sec. segment, 3:37 min or 56% of the time is specifically consumed 

with human energy moving the container apparatus. Additionally, compared to syntagmatic medi-

ations (20), a disproportionate amount of syntagmatic matter (11) is evidenced within the same 

time frame. Therefore, one can begin to use time to gauge an effective proportion of material to 
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mediation. In this case we might create a baseline that an 11/20 (55%) ratio is inefficient relative 

to a set amount of time. Additionally, Tables 27 and 28 show how Mind, Matter, and Media create 

relational proportions of equilibrium. Here is where we can begin to compare specific events to an 

overall systemic grammar to see what role it plays in the overall balance of the system, as we might 

begin to compare different factors that can lead to different types of performances. By establishing 

preferred baselines, one could use these kinds of relational tables to benchmark system changes.  

Table 27. V1I Proportions of Mind, Matter & Media 

Context TP CP MS MP SM PM 

V1I-Inst. Pick-Up Process 

% of V1I Indices (n=88)  

7 

(8%) 

45 

(51%) 

11 

(12.5%) 

4 

(4.5%) 

20 

(22.5%) 

1 

(1.5%) 

System Total 8% 50% 10% 10% 11% 11% 

Legend:  

TP = Topic - Paradigmatic 

PC = Concept - Paradigmatic 

MS = Matter - Syntagmatic 

MP = Matter -Paradigmatic 

SM = Media - Syntagmatic 

PM = Media - Paradigmatic 

 

Table 28. V3MRF Proportions of Mind, Matter and Media compared to System Total  

Context TP PC MS MP SM PM 

V3MRF-Plastic Recycling 

% of V3MRF Indices (n =108) 

10 

9% 

60 

55% 

9 

8% 

7 

7% 

8 

8% 

14 

13% 

System Total 8% 50% 10% 10% 11% 11% 

 

Legend:  

TP = Topic - Paradigmatic 

PC = Concept - Paradigmatic 

MS = Matter - Syntagmatic 

MP = Matter -Paradigmatic 

SM = Media - Syntagmatic 

PM = Media - Paradigmatic 
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V3UP Paper Mill Masher 

The paper mill masher marks a key type of oscillation. The masher takes a solid form of 

matter and turns it into a liquid form, making at least one oscillation. The finer the particulate 

matter, the more it appears as a wave for example the flow of pulp within a large mashing vat full 

of swirling liquid as seen in Figure 24. The liquid form of matter has the most balanced level of 

equilibrium while the solid state has the lowest and the gas state the highest entropy. The used 

cardboard box has little repurposing value. At the point that matter can actually transform from 

just particulate matter to a new wave and is constituted as a new material, we have an optimal state 

of equilibrium from a material point of view. Once the box is broken down to its core parts, it can 

join other such particles to forma a larger wave that can then be re-manufactured into new product. 

Equilibrium in information rides in parallel with this flow. For extended analysis, refer to Figure 

33. 

We can see that high amounts of energy and high entropy in information are expended to 

get the material back into a liquid state within the waste management system, and to a point where 

the material can be repurposed. In its lowest, most stable form a finished product, it is in its lowest 

state of entropy, however it has the highest potential of becoming landfill. More inertia has to be 

overcome in order to start the process over again towards a recycling flow. If we increase the 

amount of mediation in that flow, we are adding perhaps unnecessary energy to the system. In 

other cases a necessary amount of added mediation is needed to redesign a product’s ability to be 

optimally repurposed. However, the linguistic system can be calibrated to these types of perfor-

mance measures. We can see how different rates of information and energy become variables rel-

ative to the performance of the lifecycle of waste and its ability to become a closed loop, which is 

an ideal state of a system performance due to its low-waste. For example, in V3UP Paper Mill 



INFORMATION ARCHITECTURE 
 

 194 

Masher, a closed loop of water allows for lower state of entropy and energy for the re-pulping of 

paper.  

Wave - Particle Oscillations 

To better understand the nature of the oscillation within a lifecycle, we need to observe 

waves relative to spatial scale and how they act as spatial levels occurring between all dimensions 

of Mind, Matter, and Media simultaneously. 

V3 Landfill Environmental Considerations:  

Environmental-material conditions are key mediators in the system linking different levels 

of the living system. This shows how the environment has agency in the system and is not a passive 

quality within the spatial context. Since many material transformations occur in the natural envi-

ronment chemically and biologically oscillations can be difficult to track. The landfill represents 

a mediation as a system, an interface between natural and synthetic phases of a material where 

specific types of oscillation can be observed and how a materials can flow from states of consump-

tion, de-composition, and re-composition. The landfill can be seen as one massive wave form of 

waste, yet it is then broken down at the biological and particulate level. Water treatment is a spe-

cific type of interface or mediation between earth and waste, and gas extraction is another. Matter 

is crushed into smaller and smaller pieces which slowly become abstract earth as new landscapes 

form. Wave-particle oscillations never stop despite the concept that the landfill is a final resting 

spot.  

V1MRF-Recycled Glass  

Energy and entropy are expended in the management of the wave in its various transfor-

mations from wave to particulate matter and oscillations of a material nature are more easily ob-

served alongside how people perceive the material in various states. In this scene, glass is first 
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referenced and recognized as behaving like a wave-particle dynamic. "Everything that got sepa-

rated as glass is here.” Glass as a wave at the domestic level was first extracted into particulate 

form, but then became its own wave at the municipal scale. Waves can morph from a stream of 

bottles to piles of crushed glass which then leads towards more particulate processes and move-

ments. Material can morph conceptually and perceptually as well where "glass" as a wave becomes 

"mostly paper" due to high levels of contamination. The wave-particle form becomes recognized 

as something different conceptually by the participants, and are a material evidence of a shift in 

wave form. Humans in general are a key apparatus of information and thus serves as an important 

diffractor of matter.  

V2 MRF Dump Scene & V2 Landfill Dump Scene 

This video frame sets up the framework for observing four minutes of material transform-

ing through multiple oscillations. The matter that comes from the truck, along with the truck is a 

particle within the system, but is its own mini wave of waste at a lower level. The zooming in and 

the view of the waste shows it is highly fragmented and particularized (e.g., a tire, round up, bottle) 

(Figure 29). Thus, the camera time creates the observed oscillation. Figure 29 shows one level of 

the wave at the municipal level prior to it becoming a landfill wave at the next level up, as seen in 

Figure 30. 
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Figure 29. Municipal Dump Scene  

 

The proportion and scale of space within the lifecycle puts the wave form in the appropriate 

context from a management perspective. In the segment V2MRF Dump Scene, the hauler truck had 

a load that can be considered a wave of material that gets dumped on the MRF floor where it 

becomes perceived as particulate matter (wave to particle). With the spatial scale and larger gestalt 

of the landfill as background, the same truck is transformed into a particle (particle to wave). The 

scale of the semi-truck is morphed and dwarfed by the landfill’s spatial context (Figure 30). 

Figure 30. Spatial Context and Scale of Landfill  
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Table 29 shows the wave particle oscillations and changes in level within one of the lifecy-

cle segments. Note that the levels become a new syntagmatic structure as a component of data 

analysis specific to this method of linguistic inquiry. The levels emerge as a kind of organizational 

grammar or syntax of information within this study and the construction of a code with wave-

particle features. Levels may be represented physically in the form of different bins, conceptually 

as different ontological processes, and represented in different apparatuses of scale for contain-

ment, management and transportation. Levels thus exist in a variety of material, conceptual, and 

mediated forms.  

Table 29. Wave-Particle Oscillations in V3I Institutional Paper Sorting Video 

Time Frame Oscillations Level Apparatus 

5 min. 13 sec. Oscillation 1: large bin of 

paper waste gets dumped 

into compactor for paper.  

 1 Bin & Paper Compactor 

 Oscillation 2: individual 

pieces get re-separated as 

contaminated particle to 

form a new wave form.  

2 Contamination Bin 

 Oscillation 3: particle is 

added to a new wave form 

in a different bin for plas-

tic 

3 Bin for plastic 

 Oscillation 4: particle is 

added to a new wave form 

in a different bin for cans 

4 Bin for cans 

 Oscillation 5: particle is 

added to a new wave form 

in a different bin for card-

board 

5 Bin for cardboard 

 Oscillation 6: particle is 

added to a new wave form 

in a different bin for gar-

bage 

Level 6 Bin for garbage 
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Time Frame Oscillations Level Apparatus 

 Oscillation 7: plastic bag 

is particle within the bin 

and gets separated to new 

bin 

7 Plastic bag 

 Oscillation 8: particle is 

added to a new wave form 

in a different bin for gar-

bage 

8 Bin for garbage 

 Oscillation 9: new bin 

added to larger compactor 

apparatus  

9 Paper Compactor 

 

 

 Oscillation 10: particle is 

added to a new wave form 

in a different bin for card-

board 

11 Cardboard Compactor  

 Oscillation 11: particle is 

added to a new wave form 

in a different bin for com-

post 

12 Bin for compost 

 
 
V1 Landfill Sorting Recycling 

In this scene, the participant becomes actively conscious of the wave-particle dynamic 

within her ontology of work. Wave-particle interaction is an actual consideration recognized by 

the picker stating “…honestly you could keep digging forever [wave]…..[you] just keep finding 

little things [particles].” The picker has a detailed and particulate perspective finding hidden par-

ticles at the smallest level of a packaging’s inner fragments (Figure 31). The participant’s ontology 

of sorting leads directly to and denotes a new topic verbally which she called the “Problem with 

recycling today.” Thus, we see how ontology is linked to conceptual ideas that are verbalized, and 

all in parallel with a material’s wave-particle form. The fact that there are so many different types 

of materials that have to be separated out from the wave shows an inefficiency of energy and a 
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high rate of entropy in the larger linguistic system, which directly reflects the waste management 

system. The smaller the bits, the harder it is to get them out of the wave stream. A high rate of 

entropy to properly recycle means it is harder in some instances to separate the particles from the 

wave and that a certain negative inertia has been designed into the product, incongruous with the 

necessary recycling practices.  

Figure 31. Tiny Fragments of Packaging 

 

V4I Bandana 

This example shows how a particle of material can be extracted from a wave based on a 

clear concept shift from one of “trash” to “treasure.” This is the classic example that is evidenced 

in the data. What the data reveals however is that a specific type of mediation is required, a certain 

amount of energy must be expended, and a shift in perspective is required to diffract or divert the 

matter. Furthermore, all three dimensions of Mind, Matter, and Media are connected to complete 

the process. The participant notes the role of the apparatus in completing the task of diffraction 

from one type of mediation to the next. For example, the reference to a “slip” and the “boss” shows 

two different types of mediation that must be cleared higher up in the system before the transaction 

can be completed. Table 30 shows the relationship between the flow of matter from one oscillation 

or cycle to the next, in context to the different types of mediations required in the simple 
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transaction. This show that mediations are key modulators of the wave-particle flow between spa-

tial contexts.   

Table 30. Mediations in V4I Bandana Video  

Oscillation Mediation Quoted Concept 

1: extraction of a particle (bandana) 

from a larger wave form (waste stream) 

Waste Stream/Bins “Save That?” 

 

Change in life-cycle phase from Institu-

tional to Domestic  

Human 

(Participant’s Visual Cognition)  

 

“Yah save it 

Probably wash it…… 

 

 Slip  

 

“anything you take from here, you 

have to get a slip.” 

 Boss  “I’m going to see if I can get a 

slip from [boss] and take it 

home……we have to…..” 

 
Summary 

Attention from your eyes from a gestalt of a space or scene to a detail within the scene 

marks an important function of the linguistic system. Oscillations of wave-particle cycles, and 

between spatial levels are a semiotic construct first and foremost, revealing the core relationship 

of Mind, Matter, and Media within a common pattern of flow, movement, and energy. For exam-

ple, in the zooming of vision, we have seen how this naturally occurring process either with a 

camera or our plain eyes, can shift focus and consciousness, and thus the revelation of new data or 

information. This process is a function of spatial or environmental awareness. At the particle or 

sub particle level, new information is revealed at each level such as the fact that an aluminum can 

is misplaced within a steel bin, despite diligent hand sorting processes. Indeed, many details of 

contamination are seen in the zooming process throughout the entire lifecycle indicating higher 

levels of material fragmentation. Much of this information would go unnoticed were it not for the 

exposure of this aspect of the system within the linguistic or mediated context. One can see how 
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the process of communication and the extraction of information through wave-particle formations 

can impact the performance of the waste management system.  

The data from this study, as a whole, shows empirical and phenomenological insights into 

key linguistic segments of a lifecycle of waste and material flow. As matter flowed, it was highly 

contingent on the parallel dimensions of mediation and meaning. As such the indices of Mind, 

Matter, and Media reveal a highly complex and dynamic communication system. Core qualities 

of the system include spatial and wave particle patterns of flow between ideas, matter, and infor-

mation. The intra-active, and inseparable indices give us insight into the semiosphere as a deep 

structure linking many local to global systems. Fragmentation emerges as a core quality of the 

semiosphere as spatial and temporal gaps create similar gaps in meaning formation, material flow, 

and linguistic connectivity.  
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Chapter 5. Transformational Theory of Mind, Matter, and Media 

This chapter presents the early stage of a complete, yet elegantly simple theory of Mind, 

Matter, and Media. The theory is embodied in a coherent Information Architecture or structural 

model that overcomes perceptions of systemic fragmentation, unifying diverse approaches to en-

vironmental studies.  

There are five principle components of phenomena that emerged empirically from this 

data-driven study informing the core theory. Data analyses shows a transformative Information 

Architecture made up of observable meta-indices present within the lifecycle of material waste 

system at a surface level of linguistics. The study reveals certain patterns and schemas which can 

serve as a foundation for a syntactical layer of linguistic formation or media development. To-

gether the surface patterns of data, and the emergent code of patterns and functions point to a 

deeper concept for a more universal ecological grammar or method for an eco-Information Archi-

tecture.  

The first section states each phenomenon of the theory and key findings. The subsequent 

three sections expand the meaning of the interdisciplinary study through discussion, highlighting 

contributions to relevant fields of inquiry, and makes recommendations for how the foundational 

theory of Mind, Matter, and Media can be advanced.  

Theory Development and Findings  

Phenomenon 1. Fragmentation 

Fragmentation is a perception. Humans may not know how matter is connected to mind, 

and such connections may be separated by great distance and time, yet particles are connected to 

all other particles through informational flows and by space itself. Following material waste flow 

as a function of Mind, Matter, and Media shows how information about the system of waste itself 
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can be fragmented with the emphasizing of any of the three individual dimensions within a com-

municative act. Information is indeed perceptually fragmented when such distinctions are made, 

or when one tries to look too closely at the details. However, this natural process should not imply 

that a system need be linguistically fragmented.  

Emergent factors contributing to the perception of fragmentation from the data include 

fragmentations of space, time, meaning, and matter. Media, and the communication process, ap-

pears to be a key contribution to the perception of fragmentation as it acts as a natural interface 

between mind and matter. Vehicles of information such as brochures and the apparatuses of waste, 

including humans and machines differentiate, direct, and diffract matter and ideas in different spa-

tial and temporal directions and contexts.  

Time-Space 

Time helps deconstruct the traditional form of information, and links it to a multidimen-

sional space as a new formal structure for grammar and linguistic syntax. For example, the “future” 

time, as seen in V4Landfill, becomes embodied in “new minds” an abstract reference to the next 

generation that can interpret the landfill in a different way, and thus the physical place takes on 

new meaning. Time is shown to have healed and changed the landfill, as it has been grown over 

with grass, and provides an expansive vista (Figure 29). Time is not just a an abstract dimension 

in semiotics, it is an agent and functional marker of difference and transformations in both matter 

and meaning. As it relates to the grammar the “future” reference marks a diachronic extension of 

meaning. This is a profound example of the intra-action and indistinctness of these dimensions and 

where space and information are fused. Time takes on a syntagmatic character within the media-

tion, and is no longer neutral to the mediation itself. Ideas are shown to unfold and evolve as an 

affordance of time. Time becomes an indexical function conceptually, materially, and as it relates 
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to the mediation of ideas about a given place. One could not make this link easily without slowing 

down the video apparatus, and separating out the various communicative components. Slowing 

down and breaking up the media into distinct phrases as a deconstructive process allows the new 

grammar of relationships to emerge at a meta-indexical level. 

Time is a factor that is not easily defined as mind, matter, or media, or in distinct combi-

nations. It is an elusive function embodied in all three simultaneously. Therefore, it is both distinct 

and indistinct. In V5 Mill Facility Information, time is referenced in the context of a "good month" 

showing how the rate of paper flow is part of the overall time-system as a mediation. It is also a 

link to nature since July storms are referenced as impacting the flow of the system, in terms of 

steam and overstock. The qualifier “350 tons a day” is a good example of how time and material 

are interlinked as its own kind of conceptual mediation in terms of metrics and performance of the 

system. Time is very much linked to the notion of economics throughout, which governs a great 

deal of the ways that matter flows within a market. Thus, time and space act in unison with Mind, 

Matter, and Media yet with unpredictable consequences for the system in question. In some cases, 

time clearly denotive, and in other instances it operates in the background more connotatively. 

Time ceases to remain a fragmented backdrop for Mind, Matter, and Media, as it syntagmatically 

becomes part of the mediation of space. Any future language can use time as a design element that 

has more connective qualities. Time need not be seen as a physical separator of information but as 

a connector of matter, through mediations.  

Perceptions & Terminology 

The phrase, "the problem with recycling today," presents an interesting grammatical di-

lemma. How does one come to understand the fragmented term “recycling” relative to different 

meaning systems? What role within the structure of language does the term have? “Recycling” is 
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an ambiguous surface component that may refer to a large municipal system, with many subparts 

and processes. “Recycling” is semiospheric when considering the sustainable, economic, social, 

environmental, spatial, and temporal conditions and contexts in which recycling takes place. “Re-

cycling” is also a concept, since it relates both to the ontology of managing materials by individual 

humans and the choices they make. Based on specific knowledge or media, via packaging, label-

ing, or policy and the motivation to expend energy in a certain direction, humans may take on the 

ontology of “recycling.” Then there is recycling as matter, that which can be recycled such as steel, 

aluminum, or cardboard, compared to food or certain types of plastics like Styrofoam. Terms like 

“recycling” present problems of polymorphic representation and fragmentation within the deep or 

surface structures of Mind, Matter, and Media.  

 Spaces represent the same kinds of dilemmas of ambiguity in terms of context and mean-

ing, but also function for a term’s ultimate function. The term “landfill” poses a similar dilemma 

in its function as a concept, a pile of matter, a mediation or system, or a place that represents all 

dimensions. We also know that these variables of meaning change over time as well. There are 

many words or terms that are multi-layered in this way and the data show that these terms are 

multi-dimensional within the communicative. Such ambiguity can lead to many different and frag-

mented perceptions of the system overall. This diversity of interpretation is also one source of 

inefficient performance at the system level. We see now how generic terms or types of language 

may not be adequate for complex environmental performance.  

The problem is parsing out which terms are more relevant than others at a given time or to 

understand different meaning schemas that can exist as fragmented states. A symbol always has a 

separate or external form that needs to be accounted for. As such, the role of the syntagmatic 

linguistic component is vital to the connecting of paradigmatic fragmentation and perceptions. The 
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human, the machine, the communication devices within the system have to be able to speak the 

same language in order to make spatial-temporal connections. Information is always incomplete 

at best and open to constant interpretation. These relationships are all relative and vary per person, 

group, or system, since each combination creates its own semiospheric context.  

Words do matter. The term “commodity” has multiple meanings in dimensions of Mind, 

Matter, and Media. It implies valuable resources or materials such as oil or gold within an eco-

nomic market. “Commodity” is a concept as well, something that has value based on metrics of 

supply and demand, and the performative functions for a system they have been designed or mod-

ified to meet. This study shows that, a “commodity” like a bale of mixed paper, can take on a 

syntactical grammatical function as well as serves as a unit measure of a material. The bale of 

paper, for example, becomes quantifiable and thus transforms from matter to mediated matter. 

Matter can be quantified in many ways such as spatially and temporally as in rates of flow, and is 

highly relative to a given concept. Humans create the ways that matter becomes mediated and 

moved through a system, and much of this function happens when we assign terms, since the object 

then becomes a connected index within a linguistic system.  

Words such as “they” “it” “we” “you know” have extended use throughout the data, and 

are used in place of naming specific references or explaining a reference in more depth. The prev-

alent use of generic terms for sentence efficiency make the surface structure of common vocabu-

lary literally just a surface, and deeper connectivity appears more limited. It seems there may be a 

deficit of terminology or phrasing structure that allows for more specific or extended functionality 

of meaning. The generic material class such as “stuff” also erases individual nuance at the particle 

level and elevates meaning up to the wave form or gestalt level of matter flow.  
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This is an important distinction in how an index such as a word, diffracts meaning alongside mat-

ter. In V6UP Paper Mill Strength, participants are talking about different “mix strengths” or 

“grades” of paper and there are many variations in a material’s potential naming. Terms like 

“mixed paper”, “liner trim”, “wet strength” are names for different mixes of product coming into 

the facility, either based on what its prior use was and where it came from, or what processes of 

recycling the product went through. The sentence by one participant illustrates the way generic 

words become problematic. "uhm cause we make stuff that goes into like…...well we don’t make 

it, but we sell rolls to customers that do." There is a confusion coming from the limitation of words 

available to describe the actual denotive matter and process, and this is coming from the profes-

sional engineer in charge of the plant’s processes.  

Within a basic dialogue or exchange of information, there is a dominance of generic phras-

ing throughout the dataset because one has to describe the context generically first, as a basic mode 

of educating, and more specific meaning takes more time, coordination, and energy to get into 

deeper levels of system function. Throughout the dataset, topics and concepts shift rapidly, leading 

to the perception that information is highly fragmented. While the system average rate of con-

cepts/min. was 15, the corporate phase of the lifecycle was as high as almost 30 concepts/min. 

Often times a single word, phrase, or even a group of sentences have to explain paradigmatic 

concepts, material contexts, mediated contexts, and spatial-temporal contexts all at the same time. 

Generic languages are not designed to perform such complexities. In order to understand and in-

terface with a lot of information, a lot of time must be spent distinguishing the context, and the 

many dimensional variables of a scene or communication event. Hours can be spent trying to un-

derstand the linguistic dimensions of a one minute event. Generic languages were designed for 

efficiency and expediency of information flow, however, for deeper ecological meaning, 
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syntagmatic cohesion, and systemic performance, new language systems should be devised to have 

greater syntagmatic connectivity with the deeper levels of the semiosphere. In this way, percep-

tions of fragmentation will be minimized. This study shows one method, which is attending to time 

and the deconstruction of spatial dimensions of information flow. Specifically, by watching the 

rate of concepts/min one can slow down information relative to a material context. By having 

fewer concepts/min of interaction within a dialogue, actors can go deeper into the nuances of 

meaning, context, and function within a system.  

Phenomenon 2. Mind, Matter, and Media Intra-action 

Surface Structure Bonding 

Observable instances of Mind, Matter, and Media are highly intertwined and bonded at the 

surface-structure level of information. For example, the material relationship between the word 

“knowledge” and the word “brain,” or between the word “mind” and “body” is conceptual. Body 

and brain become communicative vehicles or apparatuses of “mind” and “knowledge.” This is not 

general philosophy, but rather observable, phenomenological experience, yet only within limited 

or framed spaces of view, and within discrete windows of time, and as recorded within the video 

camera apparatus. Surface structures are the most observable indices. For example, the fragmen-

tation of a term conceptually and functionally has real implications on the system’s performance 

or output.  

Knowledge and ideas of the mind can appear to exist without any physical connectivity, 

directly to the observable world, except through communication processes and mediations. In other 

words, ideas can very much be fragmented physically from observable space, and can exist across 

distances of time without any other form or physical relationship. Communication processes form 

important bonds. Indeed, information, the stuff of ideas, is shown to exist as a parallel interface, 
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or the interface with a great degree of impact on the shaping of the physical and the cognitive 

world. Information is the physical link between “mind” and “body.”  Media binds matter and mind, 

bringing all three dimensions into singular unison, and this syncopation acts as a seed of transfor-

mational information construction, the structural architecture supporting the living world.  

Furthermore, higher levels of ontology, the act of making or doing by the human as an 

apparatus of communication, is shown to reduce the number of concepts per minute, thereby im-

pacting the ratio and proportions of Mind, Matter, and Media to each other. Thus ontology, the act 

of infusing energy into a system helps bond matter and mind and can be seen as another way that 

mediation can serve an active role in bonding or repairing fragmentations of mind and matter.  

Equilibrium. 

Despite the fact that all three dimensions of Mind, Matter, and Media are shown to be 

intertwined and co-dependent, the notion that a system is in or out of equilibrium, has high rele-

vance for the understanding of how communication can affect the performance of a system. Syn-

tagmatic media and matter are instanced with relative equilibrium throughout the data set, repre-

senting 10-11% each of the total information set. This shows that matter and media each have a 

common presence in the semiosphere, and that they work more in unison functionally. The dis-

tinctions between matter and media are sometimes very difficult to make. For example, are words 

on a piece of paper more a part of the language or the material of paper? In this study, there are 

many instances where a form of matter is instanced as a mediation. For example, the human appa-

ratus. The human is very much part of the waste stream, because it actually consumes the matter 

that then becomes recycled content. Humans are made of matter. However, within the linguistic 

function, the human is responsible for moving matter and information equally, and because of this 

function, they are instanced as mediators first. The denotive nature of media, machinery, and 
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materiality present in a phenomenon provides an observable sense of grounding in the ecological 

context. However, in total, the syntagmatic, i.e. the connected forms of media and matter within 

the dataset only comprise 21%.  

In the total dataset, the power of the paradigmatic mind space and paradigmatic references 

of matter and media is shown to be a dominant factor consisting of about 79% of information. The 

mind space alone in the form of concepts and topic comprises 58% of the total information/data 

set. This indicates that the paradigmatic function of language is most likely responsible for the 

perceptions of fragmentation within a system, in part because of the space-time gaps that are 

bridged by concepts, more so than media or matter itself. One should note however that concepts, 

when articulated also become mediations physically within a syntagmatic code, further leading to 

the realization that relationships between Mind, Matter, and Media are highly fluid and indistinct. 

Notions of equilibrium about information is instructive as an analytical research tool and as a 

method to gain perspective or reference points, within any highly complex phenomena.  

Syntactical Structure & Semiosphere. 

Information is shown to be multidimensional operating within a spatial context. As such, 

one can always catch glimpses of systems at higher and lower levels form the current position of 

the observer. There are various wavelengths and scales from which to view the syntax and thus 

the way matter and information flows in levels from small particles to larger waves. An important 

understanding of spatial scale and context is vital to the understanding how surface structures bond. 

For example, there can exist a spatial and temporal gap or disconnect in contiguity of actual matter 

and media from one state, level or place to another. However, all information and matter co-exist 

in the semiosphere, which serves as that common space or channel. All information is contained 

in the semiosphere whether humans can perceive it or not.  
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The space just outside the internal space of the human, is the key space in question. Indi-

viduals have to use communication tools and devices, and systems to participate in relationships 

externally within the shared space. This is the point in the semiosphere where spatiality begins to 

take on active meaning in its configuring. Individuals do learn from this space beginning early, but 

it is largely a space, and a schema built by others from within their contextual region or sphere. 

However, at each new communication event, a new layer of information is added to the existing 

context, and this is the essence of transformational dynamics.  

Because the semiosphere is shown to be both local and global, as well as diachronic, meaning 

spanning different time periods, the act of creating information at a hyper-local space or level is 

shown to create ripple effects at larger levels of space. It is this space making through information 

that creates different systems. Micro dynamics impact larger systems. We have seen how fragmen-

tation is a normal state or perception of complexity within the semiosphere and its nested systems. 

Fragmentation at the spatial level means there are many variables and permutations possible from 

within any given moment to the next iteration of those variables. With each scale or level of the 

system, a new abstraction, diffraction, derivation, or fractal can be experienced. We can refer to 

mediations that have significant impact at multiple levels of a system as transformational leverage 

points.  

Systems, organizations, networks of matter, mind and media form their own linguistic ar-

chitectures. The study analyzes how an existing system’s indices can be deconstructed and then 

reconstructed to form new mediations via new syntactical organization and grammatical function. 

Packets of information are a system unto themselves since not only is mediated data a variable 

within the external data set of this study, that is, a study of the “waste” system, it forms a new bond 

with other such video segments as discrete units, and together they form the larger schemas and 
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patterns of the linguistic function surrounding the systemic phenomenon. This research illustrates 

the generative power of information and its potential impacts in moving matter and ideas in new 

directions.  

Actual spoken words, within which concepts are embodied are not neutral. Concepts are 

themselves mediations. So automatically you have a morphological and syntactical mediation 

merged with a conceptual thought. What this study was concerned with was not so much how 

people use the natural language of speech or the individual speech act, nor the meaning of the 

speech act alone, but how the dimension of material, along with the emergence of mind expres-

sions, and the incorporation of media, forms certain patterns of connectivity within the semio-

sphere. The study shows how internal mediations can be combined with external mediations to 

form a new type of grammar. The importance of the semiosphere is key to understanding the quan-

tum nature of information and matter equally since it forms the syntactical context, the multi-

dimensional structure and the organizational patterns of information. We know that the surface 

structure of indexes float on top of the semiosphere’s spatial dynamics, yet there is a deeper energy 

holding the semiosphere together. The particles of matter and information in the semiosphere are 

actually connected to other particles of matter based on this energy that forms the deep structure.  

Deep Structure Particle - Wave Form. 

The particle-wave is the form that information takes as it moves through space and time, 

with a given energy input by humans. Humans can use physical energy, as well as communicative. 

In fact, the data shows that information creates material flow, and thus can be seen as a generative 

energy unto itself. Information thus has an embodied energy for movement, and a potential energy 

that can create performative work. The information wave form may not be visible or tangible, just 

as microwaves and sound waves are not visible, yet different media in wave form establish the 
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actual contiguous physical network for materials to flow both actively and conceptually in the 

same parallel space, with information. This research does create a method for visualizing and per-

ceiving the dynamics of the particle-wave form.  

Practically, and functionally speaking, Mind, Matter, and Media present highly observable 

data points as part of the surface structure of language and act as a key indicators for the deeper 

patterns at the syntactical or deep structure levels. For example, materials can be seen to begin as 

particulate matter and are brought together into a wave during manufacturing processes. As the 

matter gets consumed and then becomes recycled content, or fodder for the landfill, the wave form 

continues to evolve in different lifecycle stages. For example, at the domestic phase, a material 

might be purchased from a wave of similar products, and is conceptually singular in its use for a 

short period of time. Then single stream collection coalesces the particles and containers and brings 

them to a management facility in wave form, where it gets re-separated based on its marketability 

or it finds its way back into landfill as a singular item amongst a wave of other items. All of these 

levels of the lifecycle move matter in different directions following never-ending wave-particle 

formations and cycles. Information, a byproduct of human mediation, becomes matter, or rather 

information flows in the same patterns with non-living forms such as light, paper, metal, and plas-

tic.  

Linguistically, the wave-particle spectrum however is the deep structure behind the indices 

first observed, be they in particle or wave form. Rarely do we perceive both states simultaneously, 

except through specialized apparatuses and this research can be considered one such type of spe-

cialized linguistic formation. The larger the spatial perspective, and the more we can see of a com-

plete lifecycle, the more particle-wave cycles we can see as part of a larger gestalt. In the whole 

lifecycle system, energy physically moves matter through various stages of wave-particle phases 
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and states. This is the description of the flow of matter which can also be its underlying form. This 

research tracks that flow cohesively through the lifecycle system to see the complex ways that the 

cycle/flow is patterned and what drives its energy. It appears that the wave is the combined force 

of Mind, Matter, and Media. Changes in scale can affect the change in the perception of the matter 

as being perceived either at the particle or wave form. Waves can be physical, spatial, conceptual, 

and mediated such as through machines, humans, even specific types of mediation all become 

apparatuses which diffract matter in particle-wave flows.  

The wave-particle energy is the actual energy of transformation for natural and synthetic 

environments alike. In V3 Landfill, we can see the active wave of waste begin to merge with the 

wave of environmental matter, and it begins a new wave-particle cycle or level. The active landfill 

begins to merge into the larger regional environment concluding in the deactivated landfill in V4 

Landfill. The transformation is taken to a complete state diachronically and spatially, as the system 

continues to live on. This shows the way that transformation is a property of the mediation and 

grammar equally as it is a transformation of matter.  

Wave forms appear to be modified by the rate of different mediating variables such as rates 

of truck loads per week, and can be tracked following certain linguistic variables. The wave form 

can be defined by the mediating apparatus such as in human, mechanical, or environmental form. 

Such metrics can become the sources if lifecycle fragmentation. For example, in the Upcycle pro-

cesses at the mill, the chemical inhibiter in boxes prevents the box from getting broken down 

completely into desired particle form, which is necessary for proper recycling. Thus, the concept 

that a box must remain intact, is the design that impacts the material, and then the apparatus of 

mediation, the filter, has a harder time completing the wave-particle transition. A gap emerges in 

the wave-particle flow. The contaminant forms a kind of semiotic difference because the matter 
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cannot be broken down in the same way into the new wave and remains particulate. The in-ability 

for a material, a concept, or a system to transform into a new state is perhaps the functional mark 

of a fragmentation of the system. Normal fragmentation is simply the oscillations of wave to par-

ticulate matter in a smooth and efficient flow, or a continuous steady stream. A negatively impact-

ful or lingering fragmentation is a mediation, a piece of matter, or a concept that has no ability to 

carry on into the next state. Information that is lost can negatively impact the performance of the 

system, and unconnected information can create unnecessary noise. There must be some physical 

or structural trace connecting information from one state or transformation to the next, otherwise 

it is lost as memory. The syntagmatic connectivity of the semiosphere and the particle-wave form 

of energy becomes that vital linguistic structure connecting disparate fragments into a new eco-

coherence.  

Phenomenon 3. Mind  

Surface Structure of Mind. 

The mind space of ideas and topics, are part of highly complex communicative functions. 

The human mind space is shown presently to be a dominant force of energy in the creating of 

apparatuses that move matter. Paradigmatic and syntagmatic distinctions and dynamics of infor-

mation are critical to understanding how a linguistic system performs. Paradigmatic thinking and 

dominance within the communicative act remains a core function of the syntagmatic relationships 

between the Mind, Matter, and Media as a whole system, within a given context. Ideas do matter. 

Syntagmatic and paradigmatic data shows quite explicitly how information flows within a system 

conceptually along different tracks, one being more denotive and connected, and one being more 

connotative and fragmented. Both become leverage points which can impact material and media 

flow.  
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The system as a whole shows that through dominance of mind, connotative information, 

i.e. information that must be known about the system either a priori to the event, or able to be 

deduced about the event context is required to complete the communicative act. Extensive infor-

mation about a context is needed to be able to make denotive forms or references perform at a high 

communicative function, otherwise information may appear more fragmented. When information 

is denotive to a context, through material or ontological action, more can be deduced about a con-

text, without explicit prior knowledge. Highly technical systems, such as the waste management 

system should be able to reduce fragmentations of thinking by emphasizing denotive, syntagmatic, 

and ontological functions of language and communication, within a single communicative event, 

equally or more so than purely connotative forms. The meaning of the word paradigm, or any 

established pattern of thinking, could then take on more robust, and widespread meaning with 

more multidimensional, contextual and real-time impact. Paradigmatic references should be more 

inclusive and denotive of matter and media within its structural form and be in greater equilibrium. 

With such considerations, a paradigm can become a pattern with a larger semiospheric presence, 

and not just a surface pattern of communication, and where ideas need not remain as abstract con-

cepts alone.  

Dominance of Paradigmatic vs. Syntagmatic Form. 

The more paradigmatic a communication schema is, the more it is perceived as being frag-

mented, disconnected, dis-functional, arbitrary, broken, or distant, due to a disproportion of in-

stances of mind through high rates of topic and concept formation, over syntagmatic instances of 

matter and media. The more syntagmatic connections there are within a communicative action, the 

more a system can be perceived as cohesive, and functional. By distinguishing between paradig-

matic and syntagmatic aspects of communication, one can begin to understand perceptions of 
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fragmentation within existing forms of communication, so that new forms can attempt to repair 

perceptual losses in cohesion. Mind concepts dominate the typical communicative act. All data, at 

the levels of communication, is denotive to itself if it is syntagmatic to the surface structure, syn-

tactical, and deep structure, which this study illuminates. Even if the meaning in a communicative 

act references an external source, the information is connected in space. However, the function of 

this structuration of connectivity is a function of the specific grammar.  

Commonly used and dominant forms of communication in the semiosphere, such as talk-

ing, are highly paradigmatic, diachronic, and spatially distal. Traditional forms of communication, 

especially natural dialogue, shows several patterns and schemas of fragmentations of mind due to 

an overall dominance and thus mind spaces often appear dislocated from more direct functions of 

matter and media. As noted, the physical action of the human apparatus brings the mind space into 

closer connection with matter, and where the body acts more directly as an apparatus, or vehicle 

of information. In order to see the function of communication on this level, new schemas of Infor-

mation Architecture have to be exposed and perceived with multi-dimensional indices of Mind, 

Matter, and Media that operate in closer equilibrium.  

The dominance of mind, is consistent with environmental problems present within the no-

tion of the Anthropocene, and perhaps this is how communication processes serve as a key indi-

cator and connector to larger environmental systems linking local to global lifecycles. If humans 

privilege mind over matter, such fragmentations between society and nature may continue to per-

sist. Re-orienting the mind’s dialogic nature, through new types of communicative patterns could 

compensate for the privileging of our mind space. Such redirection and diffraction towards eco-

logical matter and eco-mediated processes, could be a strategy for greater conceptual eco-synco-

pation with environmental systems.  
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Phenomenon 4. Matter 

Surface Structure of Matter 

Matter is inherently environmental, embodying the outcomes of sustainable thinking, man-

ufacturing, and management of natural resources. As such, matter is inherently connective. From 

a communications point of view, spaces in the system are connected by the matter that flows 

through it more so than other types of mediators like words or policy, which are more connotative 

and fragmentary. Matter in this way becomes a highly denotive and syntagmatic component 

through its inter-mediation and grounding of mind and media together. Matter provides a much 

needed physical context that brings the semiosphere into tactile presence, and helps shape the sub-

ject, object and direction, of thoughts with communicative action.  

There is a gap in the performance of the system as a whole to be able to keep contaminants 

like unwanted plastics from infiltrating the recycling market. In V4UP Plastic Contamination, a 

single piece of material such as a plastic pharmacy bottle shows how different phases of the lifecy-

cle such as between the domestic, municipal, and upcycle markets are connected by the bottle 

itself. Plastic bags are also shown to have a high connective function throughout the system, and 

are highly problematic for the recycling process, machinery, as well as the environment. In these 

examples and throughout the dataset, plastic serves as the only physically connective form linking 

the more abstract phases of a lifecycle system.  

This data shows how complex it is to try and stay connected to matter through its various 

phases, states, and flows. Time keeps moving and matter keeps transforming, alongside new ideas, 

and from space to space. Matter is essentially non-human in higher forms of wave-particle intra-

action, yet within the lifecycle of waste management, it is highly mediated function of mind. Mat-

ter emerges as the dimension that can best provide critical grounding for the communicative 
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process within an ecological context. If matter can become synchronically and denotively con-

nected to a given place, through communication processes, especially with the added modality of 

ontology, matter can gain critical agency within the communicative event. The active connecting 

of matter with mind and media becomes a key marker of the performance criteria of a grammar or 

linguistic system. Such a project can serve the environmental movement in terms of providing new 

methodologies for research and action. 

Mind and media are largely representative of human functions, while matter, which repre-

sents the non-human environmental context, has relatively low agency within the overall data set. 

This a highly ironic fact since the entire dataset is contextualized within a professional waste-

management system. In this study, instances of matter represents only about 20% of all instances, 

and only half of that is syntagmatic, or directly observable within the communicative act. The other 

10 percent is referenced externally or paradigmatically, and is thus fragmented from the commu-

nicative event in question. Again, this poses an ironic state for the fact that the entire enterprise of 

the lifecycle of study is one of waste matter. Why is the subject dominated by the conceptual and 

mediated functions surrounding it? This is especially strange given that the communicative events 

within this study were specifically focused on understanding material and waste management pro-

cesses more precisely. Therefore, it would seem that if increased knowledge about matter and 

material flow is desired, a greater emphasis within the communicative act on matter itself as a 

function of linguistic grammar would give it more agency alongside the functions of media and 

mind. We already know that matter and media share a type of parallel coherence within the system 

since they operate with relative equilibrium throughout the system. Matter becomes a necessary 

form of grounding for information with respect to environmental performance and overall linguis-

tic connectivity internally, as well as externally to the semiosphere. Information moves in the same 
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semiospheric pattern as does matter, in wave-particle forms, and thus it is matter that creates that 

connective rhythm for information.  

Energy and Entropy in Information. 

The data shows how matter is not only mediated, but also that much energy is expended in 

the moving of matter from place to place. Energy comes in forms of human thinking, communica-

tion, and action. Data shows that by reducing the number of wave-particle transitions within the 

lifecycle system and increasing the ontological consideration, such as separating the material ear-

lier in the domestic cycle, a reduced amount of total embodied energy can be spent in the waste 

management system as a whole. Information systems must be able to parallel this physical state of 

material flow.  

Matter flowing at a high rate of movement, or with a certain speed over a certain distance 

is a high energy system, showing high entropy, or rates of change. The human is a primary appa-

ratus or diffractor of matter expending energy to move matter simultaneously along the conceptual, 

the material, and the mediated dimensions. Such dimensions are not limited in capacity, or scope 

of information and matter, meaning the channel of semiospheric space, is wide open, allowing for 

many different and complex patterns. Thus, the functional grammar, the movement of matter and 

the development of mind-concepts about this movement is rather limitless. Therefore a more active 

form of creating linguistic coherence between, mind, matter and media is necessary. We can reduce 

quantities of mind and media, to form a closer relationship with matter.  

Each form of communication has its total capacity for information, such as measured in 

bits and time. Different communication systems create their own wavelengths and rates of entropy. 

A high amount of information for a given channel represents a high degree of freedom. A low 

amount of information represents lower entropy, and less freedom. A physical system can be seen 
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as a functioning language in this regard, since it can be quantified by its total informational and 

material flow. Matter is largely transformed based on the same frequencies and patterns of infor-

mation flow.  

With such freedom, we should not think that we are bound to current forms, such as speech, 

video, and text. For each of these is tailored to a particular pattern or grammar, or specific type of 

material flow. New expressions of matter and media are highly possible. The more complex we 

allow a grammar to pattern itself, the more dynamic the range of material flow, and thus the more 

control we might have over its performance. Table 31 shows a set of schemas and syntactical 

structures targeting different performance metrics. This control comes in the form of energy, 

movement, direction, and ontology, where humans, the mediations, the apparatuses of information 

all impact this flow. A human is nothing other than a form of communication, operating on certain 

frequencies and wavelengths, within a kind of space-time world. Future forms of communication 

are going to be derivatives of these forces. The specific grammar and syntax- the organization of 

the flow of matter and information, conceptually pushes our energies in certain directions, forming 

small, medium, and large-scale systems with varying degrees of freedom of expression.  

The relationship between material entropy and physical or systemic equilibrium of infor-

mation is synthesized together within this study. The diagram in Figure 32 is a conceptual view 

showing how material properties, which correspond to states of entropy and transformation at the 

particle level, are coherent with systemic equilibrium. Such a spectrum is integrative of the com-

municative act, which is both physical and informational. Information flows as a derivative of 

matter, and can impact the physical systems within which they are bound. The communicative act 

forms an interface between systems of high and low entropy and equilibrium, and it is along this 

spectrum where physical systems are transforming dynamically. When a communicative act is 
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balanced dimensionally, it is neither static, nor rapidly changing, but occupies a kind of central 

sweet spot for more informed types of transformation and functionality. A kind of ideal fluid state 

emerges between, Mind, Matter, and Media.  

Figure 32. Kadoch’s Model of Entropy and Equilibrium in Communication 

 

Quantum Semiotics.  

According to quantum mechanical theory, particles are indeed connected as in a wave pat-

tern, and are in constant motion, yet perceptually humans can only know themselves and their 

immediate groups as entities and as separate particles. At the moment we actually perceive and 

process the contrast between a living and non-living body and within the limits of a temporal 

frame, we are perceiving the particles that are linked to the larger biological wave functions that 

are largely unseen or are taking place across great time and distance. One important aspect of 

fragmentation is the loss in data and the fidelity of the translation of information between the links 

and intra-actions and between lower and higher systemic levels. The human capacity to experience 

or “know” the system through these varying levels of material experience is quite limited. Simply 

stated however, through common communication processes, we can perceive the wave and the 
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particle together. When communication processes are attuned to both particle and wave forms and 

the transformation or oscillation points can be observed, we can maintain a sense of the spectrum 

as well as gain new insight into the deep structure of the semiosphere. The lifecycle framework 

helps us structure this deeper understanding of material and informational energy with the more 

observable ways that materials flow through space.  

Phenomenon 5. Media 

Surface Structure of Media. 

Mediations are clear diffraction points. People, policies, buildings, communities, markets, 

machines, organizations, and networks all mediate the movement of matter differently, which also 

generates different ideas about the system as a whole. Mediations could be more efficient when 

we look at the many changes in state of a piece of matter and across the entire lifecycle. Each new 

mediation, word, idea, and action of matter is an actual diffraction point of individual parts from 

their larger systemic functions. This shows that the wave - particle cycle is highly regulated by 

mediations. Matter and mind aspects of the surface structure appear to coalesce at the mediation 

interface.  

All communications processes co-exist in the same multi-dimensional space- called the 

semiosphere, and syntactical structures form a functional grammar, enabling systems of greater 

complexity to emerge and operate. The root syntax of indices acts as a surface structure that 

branches out into space and time fractally. A system can be perceived as its own Information Ar-

chitecture with a high degree of functionality if it can be perceived spatially. Despite the perception 

of fragmentation, syntactical form can be positioned within larger systemic patterns such as ontol-

ogy, life-cycles of matter, wave-particles of matter, living systems, and space and time, in order to 
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structure more connectivity. Rather than being fragmented, information is fractal in its larger func-

tional and systemic form.  

The degree to which communication systems and conceptual development is more deno-

tive instead of connotative, means that the indices of a language are more attuned and connected 

to the root material properties of the environment. A grammar can become more connected to a 

system’s real-time complexities if designed to be ontologically functional, systemic, and materi-

ally connected. In essence, if we design languages from the eco-material and environmental posi-

tion first, the mind space may fall in line.  

Information Architecture. 

Each video segment in the study is a meta-index, the equivalent of a single word in a sen-

tence. Taken together many videos about one lifecycle creates a larger sentence or story about the 

system. Such meta indices can be scaled up or aggregated in word formations that form new mean-

ings collectively or a new gestalt. While the original video or root component retains little discern-

able meaning, new iterations take on new functions. In this way structural language components 

are stacked to form a higher capacity for richer, more conceptually significant data sets. The lifecy-

cle and material framework serves as the grounding for the new iterations of data and we see how 

raw information, when put through a new code or logic, can take on a new function.  

The higher the complexity of a meta-index, the easier it can link together to form stronger 

syntagmatic bonding across time and space gaps. This study attempts to lay the ground work for 

building up the root structural meta-indices. The syntagmatic form is one of engineering, however, 

the emergent surface structure, storyline and culture can be highly customized. The internet is a 

perfect example of a relatively modern spatial infrastructure of information that has opened up 

new worlds of relational social functioning. The internet, as a mediated form, thus has a vastly 
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different function than a television, a book, or a printing press. All media forms work together in 

the semiosphere, and new iterations, new transformation and permutations of data exchange are 

foreshadowed here.  

Within a new grammatical structure we can begin to apply the schemas of information 

found in this study towards a performative system comprised of basic syntactical and structural 

parts consisting of primary indices of Matter (A/a), Mind (I/i), Media (E/e), Place (P), Time (T), 

Wave-Particle (W), Entropy (Y), Equilibrium (Q), Ontological Factor (O) and (L) lifecycle Phase. 

With such metrics, seen together within a new linguistic code in Table 31, new syntactical struc-

tures can emerge.  

Table 31. Base Syntactical Structures & Schemas 

Index Function Schema 

Mind (I/i), Topics/Con-

cepts 
Meaning, Design I1 = (A1)(E1)(P1) (L1)(W1)(O1)(Y)(Q)(T) 

Matter (A) Environmental Impact A1 = (I1)(E1)(P1) (L1)(W1)(O)(Y)(Q)(T) 

Media (E) Form, Function E1 = (A1)(I1)(P1) (L1)(W1)(O)(Y)(Q)(T) 

Place (P) Region/Scale P1 = (A1)(E1)(I1) (L1)(W1)(O)(Y)(Q)(T) 

Time (T) Duration T1 = (A1)(E1)(I1) (L1)(W1)(O)(Y)(Q)(P1) 

Wave-Particle (W) Changes in State W1 = (A1)(E1)(I1) (L1)(P1)(O)(Y)(Q)(T) 

Entropy (Y) Capacity of Information Y = (A1)(E1)(I1) (L1)(W1)(O)(P1)(Q)(T) 

Equilibrium (Q) Proportion of Information Q = (A1)(E1)(I1) (L1)(W1)(O)(Y)(P1)(T) 

Ontological Factor (O) Action O = (A1)(E1)(I1) (L1)(W1)(P)(Y)(Q)(T) 

Lifecycle (L) Phase/State P1 = (A1)(E1)(I1) (L1)(W1)(O1)(Y)(Q)(T) 

Note: Time (T) can be for a given duration or as a rate per minute, hour, or day. 

The mathematical terms in Table 31 can be modified as needed in terms of functional de-

sign by users. For example, if more than one spatial reference is required, an equation could contain 

P1 and P2. The placement of the spatial reference (P) can also occur as a primary function or as a 

secondary function depending on what it is intended to modify. One variable can be redefined as 

a function of other variables or new variables can emerge. At any point in the design process, new 
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variables can be added or existing ones modified, increasing the complexity and potential func-

tionality of a given language. Geometrical relationships can be additive, subtractive, proportional, 

or exponential in obtaining higher mathematical function. This is the point that a system of com-

munication based on algorithms involving higher levels of complex mathematical relationality are 

available such as determining scale and proportions for the given variables as well as different 

fractal relationships. This study establishes the base universal syntactical and deep structures fol-

lowing Chomsky (2007) from which new surface structures and language systems can emerge in 

an infinite array of possibilities. Space and energy serve as undeniable syntactical and deep struc-

ture for all matter and information in the universe and serves as a solid basis for extending the 

notion of universal grammar. Surface structures remain limitless and as such new iterations of 

outward form are possible. The transformation of one state of a system to another state represents 

a change in form or morphology.  

The diagram in Figure 33 presents a geometric model that shows what happens when dif-

ferent dimensions of intra-action push and pull dynamically on a system, just within the three main 

indices of Mind, Matter, and Media. The triangulation is a process of relationality, of movement, 

of transformation, and ultimately of the changing morphology of the living system. The entropy 

or energy of information and the balance or equilibrium of variables defines the morphology of 

the form of the system and with each new variable there is a pushing and pulling of form. This 

shows how information can change the physical properties of and functions of systems.  
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Figure 33. Kadoch’s Model of Information Geometry and Morphology  

 

Applying Performance Criteria. 

In the case study system of waste, a high semiotic equilibrium between syntagmatic media 

and matter exists, while overall the system is dominated by instances of mind and paradigmatic 

references of Mind, Matter, and Media. The syntactical variables in Figure 33 can all be adjusted 

to desired levels or outcomes. For example, in order to de-fragment concepts or reduce the amount 

of conceptual information present in the system, active ontology, material focus, lower wave-par-

ticle oscillations, and perhaps increased time can all be established. Any such variable can be tested 

as relational to high or desired performance levels. Another example could involve keeping Mind, 

Matter, and Media limited to a small set of minimal but equal variables. Performance of the gram-

matical system is up to both the designer and the user of the system as it is customized to meet 

local needs.  

The higher the technical language needed to describe a system, the more that language 

function moves away from paradigmatic and connotative to denotive and syntagmatic criteria. 
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Reducing the impact of fragmentation, considerations such as spending more time focused on a 

single topic or concept, filtering noise in the form of extraneous concepts, mediations, and spatial 

references that reduce entropy of information, and increasing the active ontological considerations 

and direct material connections, are ways that can increase performativity of a language system.  

A gap or spatial-temporal threshold is crossed when new mediations can allow for longer 

periods of investigation. Semantics relating to “meaning” is also an indicator of the functional 

success of a linguistic form and can be indicators as well as limitations to high performance. Func-

tional outcomes of a language are represented in both paradigmatic and syntagmatic forms which 

must all be assessed within the common syntactical framework. Design is a combination of both 

modes requiring a form-function schema, and commutation testing allows the analysis of different 

forms to be compared with different functions.  

A paradigmatic concept requires a translation to a syntagmatic apparatus that can convey 

the intended paradigmatic goals, meaning or ideas. One should be prepared for unpredictable par-

adigmatic and syntagmatic mediations enfolding with new matter in the process and methods 

should be devised to perform consistent and robust commutation testing on a given relationship. 

A waste system’s function is specifically able to be assessed based on mediated-material variables 

such as carbon, time, monetary cost, energy, or contamination. Every system will have its own 

unique variables which can be added to the linguistic structure or code. A customized grammar 

can become a relevant method for describing systemic transformations, adding new variables, and 

making assessments to the language’s effectiveness in meeting original goals. If the system is 

environmental, as is the case here, one has to have a way to add complex variables such as time 

and matter. This study begins the process with a discrete set of variables linking Mind, Matter, and 
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Media in space. There are many others, yet these three domains appear to be foundational and 

universal.  

As matter flows in larger systems, each iteration or sub-entity becomes a derivative lan-

guage apparatus with its own agency to move matter, wield energy, and find new frequencies and 

spaces to operate in. These fractals and diffractions are highly complex, unpredictable, and dy-

namic. The unpredictable nature of these combinations can still be perceived as “fragmented.” 

 Concepts which operate on their own high frequency, high entropy, high rate of variability 

within a short time span, contributes to the sense of “fragmentation” as a broken chain in the sys-

tem. What it actually refers to is the capacity of a given channel to function materially with an 

intended state or performance in mind. There may be an intention for certain functions of matter 

to behave a certain way and when there are conceptual problems in the system, it also means that 

the form of communication may not be attuned to the same frequencies of matter, space, or time, 

and that the apparatus of communication is in need of transformation or re-alignment.  

The physical properties of the semiosphere of informational flows relate to other physical 

dynamics and phenomenon of the eco-sphere such as movement, energy, entropy, equilibrium, 

and transformational change. Information becomes a valid way of measuring energy as a quantity 

of information across diverse systems and this study is more about process and method modeling. 

As matter moves, due to information and mediation, reducing the total information in the system 

can reduce energy. By increasing material, syntagmatic, denotive, and ontological considerations 

and relations of media for increased grounding, communication processes can convert inefficient 

or wasteful informational energy to positive, pro-environmental energy. Reducing the rate of con-

cepts and topics per minute in the communicative act can reduce the total energy significantly. 

Reducing the number and variation of random mediations can reduce total communicative energy 
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in the system. Being more purposeful and connected with mediation, and increasing the emphasis 

on matter, increases semiotic equilibrium by offsetting fragmented perceptions of mind. Making 

stronger connections between matter and media across space and time, may reduce negative per-

ceptions of fragmentation and- thereby reduce total systemic energy.  

Discussion & Contributions. 

The semiosphere joins communication systems together with animate, and inanimate be-

ings, all operating along the same time scale, energies, and common wave-particle patterns. I pro-

pose a new unified theory of informational transformation as well as a measured, empirical re-

search method for ongoing eco-linguistic development. Such a theory and method is born out of 

the recognition that environmental systems appear deeply broken, functionally speaking. This 

study shows that perceptions of fragmentation and disfunction are merely disconnects and limita-

tions found in existing patterns and structures of communication. New linguistic frameworks along 

with new performance metrics, are shown to emerge by understanding and working with the mul-

tidimensional patterns of the semiosphere.  

My work seeks alignment and unity through communication and presents a complex, yet 

elegant model rooted in communication sciences, namely the structural study of semiotic systems. 

The inquiry led to a new multi-dimensional Information Architecture, where architecture is defined 

as an organic connecting of systems and infrastructures into a unified whole. Architecture at its 

core, is rooted in the understanding of space, structure, material form, and the ways that humans 

develop social histories of meaning alongside the physical environment and its underlying techno-

logical systems. Such relationships are as basic to human survival as shelter, heat, and water, and 

we can add communication to this core aspect of living systems. Architecture is also a 
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contemporary term that is applied to computer engineering equally with bricks and mortar build-

ings, and thus represents functions, systems, and processes across a wide spectrum of human func-

tions.  

Marcus Vitruvius Polio, established one of the earliest comprehensive treatises on archi-

tecture, The Ten Books of Architecture, written around the time of Augustus in Rome, at the turn 

of the common era. He wrote about architecture as a semiotic construct as one of the first princi-

ples, in Book 1 on The Education of the Architect. He wrote “in all matters, but particularly in 

architecture there are these two points- the thing signified, and that which gives it its significance” 

(Vitruvius, 2018, p. 9). At close inspection, there are more than two elements described beyond 

the basic object-subject, or sign-meaning dualism. One is the context, that space where the phe-

nomenon and moment of signification occur. The other is the fact of representation itself on future 

representations. The sign merely represents an instance of a thing in a discrete moment. The 

“thing” is not to be confused with its sign, its outward expression as a token, icon or even in its 

own material properties. An object is always part of a larger system. Indeed, the concept or think-

ing around the object, its sign system, and the context of time and space are enfolded together. 

Marshall McLuhan suggests, as do most semioticians, that the medium matters, writing “….it is 

usually forgotten that without prints and blueprints, without maps and geometry, the world of 

modern sciences and technologies would hardly exist” (McLuhan, 1964, p. 145).  

The fields of transformative learning and communication, like architecture, are similarly 

predicated on the same process of change and at their core function, seek to expose the relation-

ships between the inner world of the individual and the external environment as a context of being. 

Fields concerned with the natural processes of environmental transformation may have different 
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modes of inquiry, and employ different forms of expression, yet all seek to find paths and patterns 

of communion and connectivity as extensions of living systems.  

Davis and Sumara (2008) suggested that “interdiscursivity and the nature of educational 

discussions” form a critical moment where disciplinary fragmentations can coalesce with com-

plexity thinking, which “emphasizes the need to study phenomenon at the levels of their emer-

gence, oriented by the realizations that new stable patterns of activity arise that are specific to the 

emergent system” (p. 36). Chomsky (2007) studied the deep structures of language and the devel-

opment of knowledge and wrote, “it is not the study of language that determines what is to count 

as a scientific approach; but in fact this study provides a useful model to which one can refer in 

the investigation of human knowledge……the scope of attainable knowledge is linked in a funda-

mental way with its limits” (p. 63, 64). 

Fragmentation as an Interdisciplinary Problem 

The relationality between an individual and their context is of critical importance in trans-

formational as well as communicative functionality, since without a clear perspective on this crit-

ical moment in time, one cannot know how, and if a transformation has occurred and to what extent 

of meaning an event may have. For every communication event is shown to become a diffraction, 

a fractal of ideas, matter, and media, impacting environmental systems at smaller and larger envi-

ronmental spaces and systems within which each event is nested. The core problem of transforma-

tional learning theory is that of fragmentation and where Mezirow and Taylor (2010) ask “Has the 

object [of inquiry] been segregated from its situation or context-related entities or from the ob-

server” (p.21). This work provides clear example of the different ways that information becomes 

perceptually and communicatively fragmented as well as intra-connected.  
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Stated in a different version of transformation along a completely different time scale than 

a human life is that of biological and genetic change. “One of the most important problems of 

evolutionary theory is the eventual feedback between macroscopic structures and microscopic 

events;…..structures emerging from events (and vice versa) would in turn lead to a modification 

of the microscopic mechanisms” (Prigogine & Stengers, 1984, p. 191). The problem is thus com-

municative and generative, because one has to be able to overcome the conceptual and spatial-

temporal gaps involved in understanding transformations at varying scales and systems. Data pre-

sents in terms of semiotic difference and can be classed as genetic, epigenetic, biological, and 

sociological, yet all data exists within a common spatial frame. (Fenwick, 2003; Davis & Sumara, 

2000; 2008; Maturana et al., 2015).  

Habermas’s theory of communicative action references this core gap or fragmentation of 

the linguistic process. Habermas (1992) called this gap an asymmetry, as follows: “In the symbolic 

reproduction of the life world, speech acts [and all symbolic signs] can simultaneously take on the 

functions of cultural transmission, social integration, only if the propositional, illocutionary, and 

expressive components are integrated into a grammatical unity” (p. 64). Habermas shows how 

unity is never perfect nor completely attainable and an asymmetry in communication is the inher-

ent perception of fragmentation and as such manifests as the difference, mediation, and identifica-

tion of relationships between internal and external worlds. I show this to be accurate in the systemic 

break down of indices. The fact of dominance of mind topics and concepts compared to observable 

references of matter and mediation throughout the case study system, show us how fragments are 

mere differences of focus and attention, within a common wave-particle flow. Information, matter, 

and ideas, all swirl together in the same spatial milieu.  
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Dissipative Structures  

O’Sullivan (1999) recalled that all living systems go through various stages and cycles of 

growth and decay- i.e. an essence of transformation in material and energetical terms. This study 

brings empirical data to bare and the visualization of transformation in terms of human concepts, 

matter, and media forms together as key variables. Growth implies a system moving from one 

level of complexity to a higher one. The concept of the dissipative structure, would describe the 

same concept, however it introduces the terms “equilibrium” and “far- from-equilibrium” as a 

spectrum that shows movement of energy and particles within a system (Prigogine & Stengers, 

1988, p. 14). When an organism [or universe] is in equilibrium, it is more or less inert- non-living 

matter. Living systems behave within the “far from equilibrium” spectrum and the first and second 

laws of thermodynamics help explain this pattern. Entropy is considered zero when a system is 

thus isolated from its environment such that no exchanges take place. Increasing entropy means 

an evolution or transformation is occurring (Prigogine & Stengers, 1988, p. 119). Thus, transfor-

mation is higher when entropy or energy is higher, creating dynamic movements and processes of 

complexity and mutations away from states of static equilibrium. Positive feedback is information 

or stimulus that further pushes the system into greater stages of transformation, while negative 

feedback reverses entropy towards zero, towards stability and inert equilibrium of the system. This 

study looks at information as a form of energy contributing to the overall entropy of a system. The 

more information there is, the more entropy and freedom it has, following Shannon (1998).  

I found that there is a sweet spot for informational entropy, where too much freedom in 

any one dimension leads to chaos and confusion, disfunction, and higher levels of fragmentation 

as a perceived state of a system (Figure 32). Too little information in any one dimension leaves 

one equally incomplete and fragmented, limited in knowledge and ability to act. While a balanced 
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amount of information in multiple dimensions, namely in conceptual mind, physical matter, and 

attuned mediations and apparatuses, leads a system to a healthy rate of transformation. In a fluid 

state, where Mind, Matter, and Media are balanced relative to time, one may be able to observe, 

learn, and participate in the system. A balanced informational system allows for a more cohesive 

pattern of growth.  

The challenge of complexity theory and education is that humans perhaps can only scratch 

the surface of understanding complex systems at microscopic and macroscopic scales. Each sys-

tem, large or small is operating and interacting along the equilibrium spectrum differently (Prigo-

gine & Stengers, 1988, p. 191). Prigogine and Stengers (1988) suggest that the dissipative structure 

is one of the simplest physical systems or apparatuses of communication showing how particles 

and molecules involved in various types of chemical and physical reactions work together (pp. 

146-153). They wrote, 

In far-from-equilibrium conditions we may have transformation from disorder, from ther-

mal chaos, into order. New dynamic states of matter may originate states that reflect the 

interaction of a given system with its surroundings. We have called the new structures 

dissipative structures to emphasize the constructive role of dissipative (scattered, dis-

persed, diffractive) processes in their formation…….The remarkable feature is that when 

we move from equilibrium to far-from-equilibrium conditions, we move away from the 

repetitive and the universal to the specific and the unique. Indeed, the laws of equilibrium 

are universal. Matter near equilibrium behaves in a repetitive way. On the other hand, in 

far-from-equilibrium there appears a variety of mechanisms corresponding to the possibil-

ity of occurrence of various types of dissipative structures……….A new type of order has 

appeared. We can speak of a new coherence, of a mechanism of communication among 
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molecules. But this type of communication can arise only in far-from-equilibrium condi-

tions. It is quite interesting that such communication seems to be the rule in the world of 

biology. It may in fact be taken as the basis of the definition of a biological system. (pp. 

12-13)  

This study shows how Mind, Matter, and Media act as informational particles energized as 

waves, transmitting movement through energy and representing a living system’s transformation, 

and freedom to become in real time.  

Communication Theory  

The current field of structural linguistic analysis is rooted in the complex nature of phonet-

ics and text as a primary medium and context (Chomsky, 2015b; Jackendoff, 2003). This study 

extends the field of semiotic theory by incorporating multi-dimensional space, time, matter, media, 

and meaning, with existing theoretical theories from the field of structural linguistics. Such theo-

ries discuss notions such as a universal grammar with underlying deep structures, as well as surface 

patterns with indexical and syntactical function. Regarding the incorporation of space as a com-

munication medium, I extend the concept of the semiosphere to provide a contextual framework 

for a multidimensional grammar known as an Information Architecture. Chomsky (2007) linked 

the generative act as follows: “A speaker having learned a language, knows that the discovery 

procedure is part of this genetic equipment, and in applying it to the data of experience [we] con-

struct this grammar, which represents the knowledge of language” (p. 114). Chomsky (2007) de-

veloped the following general principles:  

an abstract schematism, which when confronted with the given data, would yield a gram-

mar representing linguistic knowledge…….the principles must be totally different-today 

[from older taxonomic, segmented classifications] I am convinced one must begin by 
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characterizing potential systems of knowledge with the help of principles which express 

the biological given…..the acquisition of language thus is a process of selection of the best 

grammar compatible with the available data. (pp. 116-117)  

My research picks up on Chomsky’s path and central design criteria of working with a 

generative grammar. Similarly, I am creating general principles in a dynamic fashion, and identi-

fying a usable structure as a model, to articulate a specific kind of grammar. The grammar is thus 

tailored to the data of transformations within the environmental context. These processes of trans-

formation happen prior to any type of coherent story, dialogue, or plot can emerge. With deeper 

ecological connectivity at the grammatical level, language guides the transformation of story mak-

ing and telling in parallel with nature’s energy and rhythm, namely the wave-particle schema.  

Communication theory is critically concerned with how meaning is conveyed along differ-

ent modes of media. Habermas (1992) posited a theory of communicative action that exposed 

“speech acts” and corresponding “non-verbal expressions” mediating interactions and situational 

contexts (pp. 278-9). With Mead and Peirce as starting points, Habermas’ (1992) theory of com-

municative action combines internal structural linguistic analysis with Mead’s social-relational 

components, as follows: 

[an] interaction is set up in such a way that the beginnings of movement on the part of one 

organism are the gestures that serve as the stimulus eliciting a response on the part of the 

other; the beginnings of this latter movement become in turn a gesture that calls forth an 

adaptive response on the part of the first organism. (p. 7)  

This cycle of gestures and responses are a frame of reference for connecting communica-

tion theory to living systems. Habermas also wove Durkheim’s concepts of the collective con-

sciousness into a process of connecting to mediated norms through linguistic processes and sign 
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systems. Following Durkheim, Habermas (1992) wrote, “The shape of a theory of symbolic forms 

…[emerges as] collective representations and originate when they are embodied in material ob-

jects, things, or beings of every sort- figures, movements, sounds, words, and so on- that symbolize 

and delineate them in some outward appearance” (p. 51). Habermas (1992) further distinguished 

between different types of languages: natural ones being seen as pre-linguistic, such as phonic or 

gestural signs prior to the more formal development of language systems such as text and internet. 

Each represent parts of a spectrum of symbolically mediated interactions (p. 54). Furthermore, he 

noted an important cognitive relationship between matter and mind interactions inherent in the 

development of language and meaning making. Habermas (1973) described three different func-

tions of language which relate to the three primary dimensions of language as follows; assertory 

(i.e., factual, contextual, & physical), appellative (i.e., semiotic or symbolic signification), and 

expressive (i.e., personal derivations of meaning from experience). These align with Peirce’s se-

miotic triangle, and my model of Mind, Matter, and Media. Table 32 shows how different theories 

of communication and transformation all follow a triangulation of modeling using different termi-

nology. 

Table 32. Theoretical Triangulations of Mind, Media & Matter Intra-Actions 

Scholar Dimension 1 Dimension 2 Dimension 3 

Peirce  Meaning Context Sign 

O’Sullivan  Subjectivity Differentiation Communion 

Fox Personal Cosmological Ontological 

Habermas Expressive Propositional/assertory Illocutionary/appellative 

Alhadeff-Jones Conceptual/ Theoreti-
cal/Epistemological  

Research Actions 

Kadoch Mind (I/i) Media (E/e) 

Terms in general use by the 
public 

Human Hybrid 

Internal 

Contextual Dynamics 
(Personal Institutional) 

Matter (A/a) 

Non-human 

External Interface 
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Scholar Dimension 1 Dimension 2 Dimension 3 

Conceptual Physical Communicative 

Cognitive Environmental Semiotic 

Paradigmatic Spatial Syntagmatic  

Living Systems Ecospheric Semiospheric 

O’Sullivan (1999) pointed to the importance of understanding the dominant cultural lexi-

con made of symbols, texts, or sounds as ways of perceiving the world. “Progress” is one such 

trope that has been found to dominate economic, cultural, as well as scientific inquiry and theory 

of the past several centuries and the GDP is one index of industrial “addiction” (pp 107-8). O’Sul-

livan said that the totality of language and messaging are “symbols [that] support one another and 

move together as constellations” (p. 107). O’Sullivan followed Chomsky’s research on language 

and media to suggest that there is a new “information order” that creates images as representations 

for dominant cultural stories (p 117). If informational ordering and material grounding are used to 

guide research, expansions of the creative realm are possible. Humans need more opportunity to 

set new types of limitations, mediations, and frames of reference with the use of new symbols, 

indices, and stories. My research place components of Mind, Matter, and Media as central dimen-

sions of storytelling within the common space of the semiosphere. In this way we can bridge frag-

mentations with common linguistic structures.  

Transformational Learning 

The core premise behind an ecozoic transformation of consciousness is that the shift from 

existing patterns established along mechanistic, linear, and economically driven educational sys-

tems requires a turning point, and such a shift is in “need of a cosmological story that can carry 

the weight of planetary consciousness” (O’Sullivan, 1999, p.45). Therefore, the semiosphere, 
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which links energy, matter, and media, with meaning as one common communicative space, allows 

for a common framework of indices to perhaps achieve the great abstract leap of planetary con-

sciousness, or at least a deeper level of ecological literacy. Rifkin (1991) wrote that the notion of 

an ever accelerating rate of production and consumption….has led to the present environmental 

crisis……reorienting the time frame of human culture to make it compatible with the circadian, 

lunar, and circannual cycles of the biosphere, will mean rethinking the most essential fea-

tures……” (p. 264-5)  

New media can yield new forms of expression, and thus new types of knowledge. O’Sul-

livan’s primary issue is that “fragmentation and isolation make it difficult for persons to have a 

sense of belonging and continuity….[furthermore] one of the dominant actors within our culture 

is not a person, but technology” (p. 125). Goldson (1977) writes: “the power to dominate a cul-

ture’s symbol producing apparatus is the power to create the ambiance that forms consciousness 

itself” (pp. 14-15). Information, language, and communication theory with dialogue, discourse, 

storytelling and other forms of creative expressions and media-making become critical processes 

and practices for transformative learning (Habermas, 1992; Mezirow & Taylor, 2009; Fenwick, 

1996, 2003; Davis & Sumara, 2010; Lange, 2010; O’Neil, 2018, 2017; Jarvis, 2012; Schapiro et 

al., 2012). O’Sullivan (1999) asks: “What if the universe is a communion of subjects and not a 

collection of objects? This sense of communion …….must now become fundamental to our edu-

cational experience……we must move to a biocentric sense of reality and values” (p. 257).  

Communication theory is a central theme within O’Sullivan’s biocentric and “ecozoic” 

framework of transformative learning. For O’Sullivan, the Anthropocene marks a shift in world 

dynamics, and as such it is in need of an “ecozoic” transformation in which reflective, interactive 

time-developmental, organic, biocentric, creative, and emergent properties are central to our 
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educational processes (p. 48). Mark Hathaway (2014) invoking Matthew Fox’s “paths to libera-

tion”, described a Taoist approach in contrast to Mezirow’s ten steps of transformation and is in-

herently discursive where art, myth, and story guides an “invocation” of communion (p. 286).  

Mezirow posited that participants [in transformational processes] “will have [and need] 

accurate and complete information” (Mezirow, 1991, p. 77). This study is ultimately about educa-

tional praxis and providing a new communicative method of research and analysis as well as being 

able to extract new levels of meta data that can look deeper at environmental systems and the ways 

they are being transformed and to provide a new type of “accuracy” as Mezirow invokes. The 

research data within shows how different features of communication and mediations are diffractive 

and become leverage points for the movement of matter and minds alike. Yet, matter is deeply 

rooted to our biological and ecological functioning, so tracking this link across the lifecycle of 

matter, within a living system such as consumption and waste, becomes a deeply informative pro-

cess. Transformational learning at its core is concerned with the processes of change through dis-

course. Through epistemological changes in thinking, ontological ways of being, and systemic 

environmental changes, education can encourage diverse perceptions which inform a learning 

space and process of change (Cranton, 2002).  

Complexity science helps situate this study within an intra-disciplinary, highly communi-

cative landscape. A study by Swarts and Sprow (2010) found that transformational learning theory, 

and subsequent developmental research establishing the contemporary field today is deeply rooted 

in the principles and processes of complex, adaptive, living, and physical systems (p.461). The 

basic premise of complexity theory is that the field is spurred by the mathematical insights of chaos 

theory and fractal patterning, in explaining dynamic, unpredictable, limitless, constantly changing 

systems, whereby researchers attempt to understand “how large numbers of relatively simple 
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entities organize themselves……into a collective whole that creates patterns, uses information, 

and in some cases evolves and learns” (Mitchell, 2009, p.38.). The model and methods presented 

in this research show new types of patterns of information processing, and thus new types of sys-

temic organization.  

One important distinctive quality of contemporary educational sustainability research is 

the focus on the relationship between the individual’s own conscious mind-space and the contex-

tual biological, sociological, and physical systems that form the larger ecological relationship with 

the world around. New science, complexity theory, living systems theory, transformative learning, 

and architecture become synonymous and critical to informing a holistic methodology and con-

temporary practice of bringing about educational unity (Lange, 2010, 2012; Wheatley, 2007; 

Maturana et al., 2015; Davis & Sumara, 2008, 2007; Burns, 2011; Widhalm, 2011). O’Sullivan 

(1999) called this totality the cosmological sphere and references “Lifton’s Protean self”  and the 

way that beings mediate with the world through communion and communication (Lifton, 1993, 

p.  211; O’Sullivan, 1999, p. 27).  

My work focused on exposing the micro scale phenomenon whereby the meta-index or 

meta language of transformation may be occurring in real time within a communicative moment. 

I illustrate a method for the advanced microscopic study of transformational processes within a 

complex living system as exemplified by the lifecycle flow of material municipal waste. I also 

show home the morphology of a system’s structure changes alongside linguistic variables in real 

time, following the principles of the dissipative structure. I show that there is a common energy 

wave form that serves the physical world as well as the communicative world as a coherent space-

time dynamic. Likewise, O’Sullivan (1999) sees the necessary ecozoic transformation as occurring 

within a new consideration of space-time where the time- developmental pattern is one of 
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commonality of being…yet with greater and greater levels of complexity, diversity, and move-

ment. “We are looking at an interacting and genetically related community of beings bonded to-

gether in an inseparable relationship… at all levels of interactivity, there appears to be a creative 

ordering” (p. 71). This ordering the same deep structure and generative grammar of Chomsky and 

the basis for an emergent eco-information architecture.  

Alhadeff-Jones (2012) also described complexity modeling as occurring along at least three 

intertwined levels; conceptual- theoretical, epistemological, and the methods and dynamics of 

knowledge creation (p. 181). All three levels however privilege human centered processes and 

epistemology as well as methods that are both highly construed and determined by the conceptual-

theoretical state. What is missing here is an equal attention to non-human matter. Lange (2012) 

described how matter and mind “co-emerge” spatially-temporally and called for a rethinking of 

the etymology of “transformation” as a starting point and in recognizing that “trans” means “to go 

across” and formation comes from “formus” or “morpheus” meaning taking new shape. She also 

looks at the word “information,” meaning any type of pattern that influences the formation or 

transformation of other patterns. She described transformation of mind and matter as being entan-

gled with information which is transmitted across space and time within an “information rich en-

ergy field” (p. 202).  

What emerges is a kind of spatio-temporal morphology of transformation or as I call it an 

Information Architecture (Figure 33). This morphological study is rooted in spatial- linguistic-

geometric dimensions of form coming from principles of complexity theory and communicative 

action, as well as structural semiotics. Such forms become dynamic models for visualizing and 

representing dynamical processes with key indicators of morphology being material, conceptual 

and mediated. One might begin to see how such triangulations help explain fractal variations of a 
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large system while at the same time distinguishing independent dynamics and processes. The mor-

phology is simply the shape of change, allowing for unlimited organic forms and patterns to 

emerge. 

However, an elegant theory of dynamics must be able to cut across the dynamic space- as 

a kind of Baradian diffraction (2007) or cut. It should be noted that at the moment this cut is taken, 

time from a researcher’s point of view must stop momentarily. This is the critical limitation to 

understanding any phenomenon entirely. The lifecycle is then a useful framework for contextual-

izing environmental change at a human scale. One can follow matter, and also then follow time as 

a Baradian diffraction begins to take place. A Baradian diffraction is also a type of transformation 

or “movement” as Elizabeth Lange defines it. In Lange’s terms, she called the movement often as 

a choice or variation in paths and networks which follow different “bifurcation points” and where 

many such pathways are unpredictable (Lange, 2012, p. 202). Transformational insight is over-

coming a physical gap in following dimensions of Mind, Matter, and Media in that structural 

change occurs over different time scales and localities (p. 202). Not only do new structures form, 

but inherent in the process is the breaking up of older forms. One of the only ways to follow this 

process, and make it less abstract, is to follow information alongside matter and ideas. This study 

has contributed a research method that can track, code, and analyze data within its own emergent 

language or Information Architecture. This new semiospheric infrastructure is specific to the phe-

nomenon of time and space which speaks to the importance of both the ecological now, and the 

diachronic transformational process.  

By a simple zooming of the camera, or the naked eye, is a natural and required process for 

humans to be able to select information for deeper analysis. Humans and our tool of communica-

tion need to be able to be able to go from the gestalt (i.e., wave form) of an environment and the 
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movements of matter within, to smaller details at a more particle-level view. Human need to be 

able to experience a spectrum of data. In this research, I show that through simple zooming with a 

camera, more data and thus more information is revealed exponentially. New worlds of relation-

ality are exposed when we dive deeper and stay longer on a scene. Yet the fractal nature of the 

grammar of that media works the same at all levels whether we are in outer space looking down, 

or digging down into the earth’s soil. This basic idea could be valuable for designing future learn-

ing platforms that focus specifically on our sense of spatial scale and relative to a specific time 

frame. The apparatus can act as an oscillator between wave-particle forms of matter, and the de-

notive concepts that are built or layered on. In this way, the Mind, Matter, and Media driven data 

could be better understood in situational context. This research provides a specific methodology 

for a semiotic or syntactical learning theory, whereby communication design and ontology become 

the process for transformational, complex, system learning and problem solving. 

The Craft of Research 

 This study highlights the fact that a researcher is an especially active agent in the commu-

nicative act. The researcher becomes a mediation as an apparatus of diffraction and transformation 

of mind, matter, and new mediations. As an apparatus, a researcher functions as a primary filter of 

data in the coding process. The resultant code becomes a custom language on its own, with its own 

generative qualities and one can begin to see how transformation through information is a constant 

state of intra-action. Specifically, the code serves as its own system of mediation and syntactic 

structure. Grounded methods of research establish these processes upfront in recognizing that the-

ory, paradigms, and other important conceptual schemas for human understanding emerge through 

the research process. Furthermore, unpredictable, phenomenological, and complex networks of 

data are essentially fluid. I adopted the notion of craft as a quality of investigation into the deep, 
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underlying subtext, and meta-indexical functions of language and material space (Adamson, 2007) 

and where design emerges slowly as an infinite array of pattern making (Alexander, et al., 1977).  

Beginning with Peirce’s triangle, expanding it spatially, and testing it as a model structure 

revealed its efficacy and impact within a complex environmental phenomenon. By exposing the 

intra-related components of the waste management system semiotically, new meanings, and con-

cepts emerged through the structural mapping of patterns and schemas. Figure 34 shows an im-

portant stage of the research process which used video documentary making as a means of decon-

structing and analyzing select segments of the waste stream lifecycle. The video compilation rep-

resents data in a new form, and it thus becomes an active mediation, able to impact new systemic 

transformations. Video is an especially agential medium and art form, that interprets information 

on its own terms. New meanings are directly linked to the form itself.  

The video reveals that a story is a crafting of select moments and that each choice made by 

the author, represents the slow crafting of that story. The body of the narrative creates a specific 

line or trajectory within a vast and infinite array of semiospheric opportunities flowing in time and 

space. The critical outcome of the video, as in all creative acts, is that it comes to be a representa-

tion of a process, and in this case it actually manifests or embodies the lifecycle of waste. One can 

say that without this embodiment or grounding in media, there is not tangible lifecycle to begin 

with, only a random collection of fragments floating in space without a witness to the narrative as 

a whole. Indeed, the only complete visual manifestation of the lifecycle of waste from this place 

and time, is the stitching together of fragments into video form. The form of video is unique in that 

it captures and holds together those fragments in a cohesive, multidimensional way, unlike voice, 

text, or even web-based media. Without the video, the individual segments and data points, which 

exist in the researcher’s code, mind, or in the experiences of the participants, remain as fragments 
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with a tendency to lose their traceability and vanish into the past. However, the new iteration of 

information as a unified whole, the video itself, becomes its own platform or foundation for the 

next generation of understandings. Yet this new version of the lifecycle, which distilled, filtered, 

and translated hundreds of hours of data into a mere 20 minutes is but its own fragment. The video 

merely becomes a trace of the physical realities of the dynamic living system. Indeed the lifecycle 

is a mere concept that lacks material substance, connectivity, or traceability and in no other com-

municative state does “it” exist.  

Figure 34. New Video form of the Lifecycle of Material Waste  

 

Figure 34 shows a new structural syntagmatic communicative form of the lifecycle data , 

even more structured than the video itself. The image is the actual timeline of fragments and ma-

nipulations from this study.  

The paradigmatic form, the story of the material flow, and any resultant meanings are im-

portant to discuss. Figure 35 shows three layered scenes that form its own meaning structure syn-

tagmatically as well as paradigmatically. The scene from the landfill shows how the land has been 

shown to take on new meaning based on the distance of time and the reclamation of nature, as well 

as the context of view as discussed in chapter 4. However, within the new video compilation, the 

meaning of that segment linked naturally with a domestic scene which highlights the unrestrained 

freedom of the young child’s mind to be able to conceive of new uses for cardboard. Another scene 

is layered on showing the role of ontology and of making, a scene showing the child’s tools of 

creative making through paper, glue, and scissors. The three scenes are layered on top of each 
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other, and the actual horizon of the landfill becomes a symbolic space for the child to explore 

flying with their new wings of recycled cardboard. In this case, the child fashions cardboard wings 

and believes she can fly. This highlights the notion of semiotic entropy and the freedom of infor-

mation to take us in new directions. The scene illustrates how matter, mind, and media are indeed 

intertwined with ontology, space, and time. When we layer information together in new ways, new 

meaning and new morphologies of mind-space emerge.  

Figure 35. New Horizons: A Landfill and Learning to Fly Scene  

 

Linguistic Performance  

This research proposes not only a new theoretical perspective on communication processes, 

it proposes a method of establishing specific environmental functionality for a given language 

system. A new eco-Information Architecture is a specific form of language that is designed to help 

improve perceived human disfunction or disconnects with a conceptually externalized nature. The 

method involves deconstruction and reconstruction of our existing language system. The re-con-

structed form can function as a tool or model for conducting further sustainability research and 
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propelling new types of conversations and practices for sustainability knowledge mobilization. 

Such systems and models of linguistic form can be built on top of the proposed deep structure 

discovered within this study. Models can be tested following the semiotic commutation method 

where changes in small variables within the language structure can be observed to have ripple 

effects or to see specific diffractions of Mind, Matter, and Media, or any other variables (Chandler, 

2007, pp. 88-90).  

For any aspect of the lifecycle or for the system as a whole, one can use commutation 

methods described, with refinement, to assess the existing status of a system’s performance to 

establish new baselines for future performance. Baseline levels of information could be given a 

positive or negative assessment, and levels of equilibrium, stability, fragmentation, or dominance 

of any variables can be established. Then one could build optimal ranges of variables to compare 

new mediations against. Furthermore, individual events can be looked at to assess optimal func-

tioning and compare those levels with system levels. This gives humans a high degree of flexibility 

and functionality in using the proposed grammar.  

For example, future study can focus on the lifecycle itself and its specific spatial boundaries 

of influence or the ranges of spaces that have immediate or tangential impact on a given system, 

subset or function. In this study for example, we have seen a range of local to global products and 

“markets” serving as leverage points to material flow and management. The next phase of this 

research could propose a commutation test in this area alone, to expose, with greater fidelity, the 

ways that market variables shift at the local scale and how those translate up or down the regional 

or global lifecycle chain. If the domestic sphere could separate out materials and bypass the mu-

nicipal system all together with certain functions, might contamination rates be lower? What kinds 

of efficiencies might occur in the environment with lower entropy and energy in the 
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communication itself? Might a new mediation or transformation in policy yield more syntagmatic 

links between matter, media, and mind? What other mediations might need to be designed to sup-

port a shorter lifecycle in terms of wave-particle oscillations? What happens to the system when 

humans can linger on an event for longer durations, yet with less communicative noise? The syn-

tactical structure presented in Table 32 would allow for a more precise method of informational 

tracking of complex functions of a system and the customizing of variables to focus on system 

performance as a function of linguistic performance. To reiterate, the form proposed is a root syn-

tactical linguistic structure which recalls a deep structure of the semiosphere and the forces of 

grammar at its heart. The structure is the substratum for external interfaces and languages that can 

emerge in an infinite array of forms and expressions, for any local context.  

This syntactical structure is only emerging here. The data points to a process of design for 

a specific communication system that is recalibrated towards matter, and the specific processes 

and systems of communication to optimally move this matter through a lifecycle loop as efficiently 

as possible thereby reducing perceived fragmentations. Yet fragmentation will always remain. The 

core question of performance is to what level of fragmentation is one willing to accept.  

The data shows how Mind, Matter, and Media intra-act in complex ways within the waste 

management system, however there are many gaps in understanding these dynamics. Future study 

should begin to look even more microscopically at the indices of Mind, Matter, and Media for 

advanced diagnostics and increased understanding of meta-intra-action as a kind of targeted in-

ventorying for optimum linguistic performance. Whereas this data set attempts to catalog instances 

of data points along certain dimensions, and shows a relative amount of freedom, or entropy in the 

system, a different data set can filter out unnecessary variables to arrive at the essentials that would 

represent optimal system functioning.  
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What happens when a communicative trace ends? What happens when a system cannot 

continue along its optimal wave-particle oscillation and energy flow? These questions could pro-

vide fertile ground for a deeper analysis of fragmentation as an inherent part of the methods of 

inquiry. A language system can be designed to optimize the levels (quantity of indices), propor-

tions (schemas of indices) and flow (i.e., rates of energy & entropy) of information, and keep track 

of lost information, as well as broken cycles. For example, regarding a more detailed view of topic 

and concept formation processes in time could be a point of specific analysis. In this study, the 

specific duration of time was not mapped to individual topics and concepts. This could yield a 

better understanding of optimal time on task aspects of performance so as to limit perceptual frag-

mentation as a function of time. For example, this line of inquiry would provide more clarity for 

the meaning of the concept per minute rate (C/T) developed in this study. Additionally, this study 

did not specifically code for subtopic formation throughout the dataset, however the data did show 

that there is an interesting dynamic taking shape between topic and subtopic as a deeper look at 

information morphology and conceptual transformation. One aspect that was discovered is that the 

sub-topic as a class is usually denotive of the root topics, or that they take on new topic status. 

Future study could look carefully at this aspect of transformation. The data shows that there are 

deeper levels of indexical complexity, especially in the dimensions of mind and media. Matter on 

the other hand remained a fairly stable as an indicator. This is a critical insight into the role that 

matter can have in linguistic and environmental performance through stabilization, grounding, and 

embodiment of environmental functions.  

The lifecycle is an important framework for the management and flow of matter. Many 

gaps of data still exist in this lifecycle case study even though it was relatively limited in scope. 

This is indicative of any lifecycle analysis and the enormous amount and complexity of data 
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tracking, as well as time, required to be able assess accurate lifecycle impacts across a large spec-

trum or system. Even with robust tracking methods, all information is shown to be incomplete. 

One specific missing link in this case study is the notion of re-consumption as a subsequent phase 

or state of matter flow. This study focused on the management of waste after consumption and 

purchase, and prior to re-consumption following a recycling process. The bulk of that data set 

occurs in the domestic phase and this is a very difficult area to get clear data, as each individual 

household becomes a fragment among millions of others, as well as the issues of individual pri-

vacy. In addition to the consumer context, more data can be gathered focusing on the design of the 

manufactured goods as well as the distribution process. The corporate phase of the lifecycle is 

extremely difficult to gain access to due to a variety of legal and proprietary barriers. There are 

many unknown variables within a lifecycle, however by focusing on syntactical and deep struc-

tures, one can maintain traces and connections of information syntagmatically as opposed to the 

more challenging and abstract connections paradigmatically across space and time. This means 

that even a small subset of a larger system will reveal system dynamics that work at other levels 

or points of the system. This is the essence of the fractal nature of matter and information alike. 

With a structural linguistic perspective, essential data at the surface structure of information 

can focus the interface design to choose or filter which connections are maintained post commu-

nicative event. As such, the traces of data can be controlled or at least optimized. Facilities and 

institutions that represent large scale, complex systems would have the methods proposed in this 

study to embark on an iterative design process alongside their communications infrastructures as 

they seek to improve system functionality over time. A new spatial type of artificial intelligence 

(AI) for the environment can be developed that speaks the specific language of Mind, Matter, and 

Media (I/e:A/a:E/e) among other variables, and builds optimal schemas and patterns overtime.  
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Final Remarks 

This study marked a single point, a moment in time. It is a fragment if seen in isolation. It 

is part of a larger dialogue in another light. It was designed to bring interdisciplinary conversations 

and theories together concerning the dimensions of Mind, Matter, and Media into one space. Any 

aspect of life may seem like a fragment, a particle, an isolated event, however what this means is 

that we simply are unable to see all of the ways that things are connected. The semiosphere is the 

tangible space of connectivity. The forces of transformation, namely the wave-particle intra-ac-

tions within the semiosphere binds objects, ideas, places, texts, and systems together within a lin-

guistic grammar and informs the deep structure of the semiosphere.  

 Systems appear particularly fragmented since the entire network cannot be seen in one 

view. Furthermore, the many parts of a system’s network speak different languages. For example, 

human’s within an ecosystem, do speak the same language as trees, as humans are dependent on 

trees for oxygen. A beverage producer is designing containers to speak the language of weight, 

cost, and storage criteria, while the landfill speaks the language of leachate, daily coverage, and 

methane. A system’s performance can be dependent on the ability for its many parts to work to-

gether in concert and to speak a common language, or at least be able to transfer information from 

one part of a lifecycle to the next. Perceptions of fragmentation are exacerbated when the language 

is dominated by paradigmatic forms of communication which span time and space across great 

distances. Additionally, meaning, knowledge, and connotation is highly relative to position and 

context of space and time. The level of syntagmatic connectivity in a linguistic system can modu-

late perceptions of connectivity more positively. Syntagmatic aspects of language are more deno-

tive of context, media, and matter, and are indices that point to direct physical connections. Onto-

logical activity by users and denotive material grounding are additional support mechanisms for 
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syntagmatic connectivity of a language. When critical information is not carried from one stage of 

material flow to the next, subsequent levels of flow have a harder time continuing to manage the 

process because of lost data. More importantly, even when information does pass from state to 

state, the system has been altered by the very intra-actions and mediations managing the system’s 

internal flow. Some levels of change are normal and natural, even ideal, however too much change, 

too much entropy, too much freedom to transform can be bad for a system’s performance. Too 

little change, and the system can stagnate. An optimal system functions when its rate of change is 

more fluid, and there is a balance of Mind, Matter, and Media intra-action, working in concert 

within the living system.  

 The particular outward qualities of a system’s language may be different from others on 

the surface, and by all perceptible forms such as by sight, sound, and touch, however there exists 

an internal root form, a core structure of principles and patterns that multiple languages can share. 

This is known as the universal grammar and deep structure. This study shows how wave-particle 

patterns of flow are part of the deep structure of information and of the semiosphere. Space is also 

shown to be the universal context for a multidimensional grammar to take shape. Indeed, this is 

the crux of the study. Information, media, language, and communication processes, are not sepa-

rate occurrences or instances within space, they are space’s function, form, and flow. Thus, for a 

human’s ability to optimally communicate with its environmental systems, new multi-dimensional 

linguistics need to be designed and deployed. Mind, Matter, and Media surface structures have to 

be able to function in unison with the underlying deep structures of the semiosphere.  

 The semiosphere is a common ground from which energy, matter, and information all flow 

together. If looked at separately, the dimensions of Mind, Matter, and Media remain fragmented. 

This study shows that all three dimensions are part of one singular organic process of 
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transformation. Any attempt to maintain distinct categories and to isolate the observation of indices 

of mind, matter, or media shows that this is an arbitrary choice. I maintain the distinctions only as 

a method of organizing thoughts. The data shows that in any communicative act, there are complex 

associations being formed between mind-matter, matter-media, and media-mind and in constant 

flow.  

 This study was designed to find new ways to connect the past to the future, as a syntagmatic 

link in the transformational flow of information. I sought to link interdisciplinary epistemology, 

ontology, philosophy, and praxis towards solving real problems of sustainability. I designed it to 

build unity, as well as for the efficient use and management of resources towards the notion of 

community and communion. I sought to impact the design of information as a new type of archi-

tectural interface based on the craft of research and as an organic design process. Ultimately this 

study was a search for connectivity and meaning in a cosmos of expansion, uncertainty, fragmen-

tation, and complexity. 
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1 They created a dialogic pattern where one dancer begins their inspirational movement as a response to an environ-

mental cue, and the next dancer, two minutes later, follows in their place, however is then free to modify the movement 

based on their own perception of connectivity, and this process follows as a cyclical pattern, where there is both a 

unity of interaction and self-organization within the pattern and rhythm and timing, as well as the phrasing of the 

segments (Stewart, 2010, p. 35). Thus, a kinesthetic language forms with the environment, yet even in this case, there 

is an interesting phenomenon within the dance-space where the interactions are not simply about pure humanity, and 

pure nature being fused as one special kinetic energy.  




