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Abstract: Designing, writing, and reading a text—of any realistic com-
plexity—is a constant problem-solving and decision-making process.
Providing quality content in a complex information environment means
providing information for problem-solving within the situation’s con-
text. Writing for the socio-technical situation and for problem-solving
means positioning the content in terms of the needs of people within
that situation and the overall implications of how/why content is needed,
used, and how it interacts with other information. A foundational idea of
socio-technical theory is that the design of any system can only be under-
stood and improved if both “social” and “technical” aspects are considered
together as interdependent elements of a complex situation. The commu-
nication situation commonly involves the relationships between people
(social systems) and technology (technical systems) and how those systems
interact and evolve. Communicating information within a socio-technical
environment requires drawing the proper boundaries to make the overall
problem manageable and providing the information the reader needs. The
socio-technical situation tends to be larger than what is normally con-
sidered within technical communication audience analysis and rhetorical
studies. For the writer, restructuring the information to meet the needs
of the socio-technical environment requires a deep rethinking of how we
understand writing, communication, and audiences.

Keywords: socio-technical situation, complex information, decision-making,
problem-solving

Jared Spool (2014) tells a story about an auto repair shop and how a person’s use
of a software estimating application was very different on Friday (with low cus-
tomer numbers) and Saturday (with high customer numbers). Basically, on Fri-
day, the owner was gushing about how much he loved the application because of
the good estimates it provided. On Saturday, he abandoned it for paper because
it got in his way.

'The difference was not that the software had to be used differently or that
the user was different. They were the same task and same person on both days—
which reveals the flaw of collecting tasks and audience demographics and calling
the analysis complete.
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Spool (2014) talks about this response as an example of what he calls service
design. Within this chapter, I'll be looking at the same set of issues from a techni-
cal communication perspective, not just for a focused application, but for dealing
with corporate reports used for decision-making or other non-task-based types
of technical communication.

As with Spool’s (2014) example, too often, technical communication is writ-
ten for the ideal situation and then everyone wonders why it collapses so easily
and fails to provide useful information (Albers, 2012; Redish, 2007). Or it dumps
all the information, and everyone wonders why the reader can'’t integrate it and
use it (Terveen et al., 1995). The basic problem: it failed because it didn’t address
how both the social aspects and the technical issues of the overall situation—the
socio-technical situation—worked as an integrated whole (Trist, 1981; Woods &
Roth, 1988.) The main argument of this chapter is the need to bring the so-
cio-technical to the forefront of technical communication analysis.

Both a text’s writer and reader confront essentially the same problem. To
design and write a text—of any realistic complexity—is a constant problem-solv-
ing and decision-making process. To read a text—of any realistic complexity—is
a constant problem-solving and decision-making process. In other words, both
creating and reading a text can be considered as variations of the same problem.
Once a text moves beyond procedural instructions, it must contain information
both relevant to the situation and formatted in a way that addresses the read-
er’s needs (Albers, 2004; Wickman, 2014). A trivial-sounding statement, but one
which often explains the underlying communication failure of many documents.
For concrete examples, see the multitude of “why the document failed” analyses
published within the technical communication literature.

All of the reader’s information needs, text constraints, and content decisions
exist within the situation’s problem space. A writer must map that problem space
onto the text design space. Both writer and reader must map both problem space
and text design space onto the reader’s goal space. Taken together, they form a
complex socio-technical environment; effective communication within that so-
cio-technical environment requires understanding the integration of people (and
their individual response), their social interactions, and technical (technology)
aspects. Information and needs within the problem space and goal space shift
and change as the situation develops (Cilliers, 1998; Klein, 2014). Sidney Dekker’s
(2011) book on major failures (airline and major industrial disasters) repeatedly
describes the basic problem as thinking about the problem in too narrow of terms
with a resulting catastrophic failure.

A foundational idea of socio-technical theory is that the design and per-
formance of any system can only be understood and improved if both “social”
and “technical” aspects are considered together and treated as interdependent
elements within a complex situation (Trist, 1981). Lisl Klein (2014) considers how
socio-technical theory explicitly connects people and technology into an inter-
dependent web—a web where any change to one point ripples out and causes
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changes to a// the other points (Albers, 2010). Dekker (2011) did not find single
“this failed and caused the disaster” points, but rather, he found long cascades of
interdependent events all embedded within a socio-technical context.

Writers face the problem that any complex socio-technical situation has es-
sentially infinite information available. Developing information carries with it a
specific representation of that information. Previous work has shown that people
define their own tasks and needs in terms which fit their goals (Mirel, 1992). The
fit between that specific representation of information and the person’s self-de-
fined needs strongly influences its effectiveness. Clearly, developing information
to support decision-making requires understanding how they interact within a
socio-technical environment (Klein, 2014).

Decision-making within a socio-technical environment requires understand-
ing the relationships within the information (Albers, 2009, 2010). Gary Klein’s
(1999) naturalistic decision-making model provides the best explanation of how
people grasp and use relationships to make decisions (as opposed to the too-com-
mon optimized decision matrix methods). Writers tasked with communicating
this information must ensure the person knows both the information and how
to use/integrate it toward their goals (Robertson et al., 1993; Woods & Roth,
1988). Creating the proper view for the reader requires defining the information
boundaries (Laplante & Flaxman, 1995) and knowing how those boundaries af-
fect understanding—boundaries that must be defined by the situation and not by
the technical system structure or writer/organizational wants (i.e., providing the
easy-to-get stuff; Dekker, 2011).

Writing for decision-making and problem-solving requires understanding the
socio-technical situation. However, technical communication is rarely presented
through a problem-solving lens suited to working within that complex socio-tech-
nical environment. Instead, analysis is defined based on breaking down into single
units. Decomposition and analysis of individual pieces works for simple actions and
pure technical systems, but fails miserably when people and their social interaction
become integral to the situation (Albers, 2009). (Think IKEA instructions versus a
five-million-dollar business decision or making a healthcare choice.) Unfortunate-
ly, designing for expected or best-case scenarios fails to address the information
needs when they move beyond those scenarios (Vicente, 1999).

Within a socio-technical writing situation, technical communication needs
to reshape its questions so they are proposed in human-information interaction
(HII) terms (Albers, 2012) and focus on defining how the audiences will inzeract
with the information, how the audiences will use iz, and how the various parts of
the situation influence that interaction and use. Only then will the information
work within its socio-technical situation.

Socio-technical research is rapidly developing into its own field, but unfor-
tunately, I don’t see technical communication even acknowledging its existence,
much less making use of its findings. This chapter strives to begin making the case
for considering the socio-technical aspects when creating technical documents.
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B Terms

I begin with defining my terms. Granted, term definition is a standard rhetor-
ical move, but, in this case, it is important because some of these terms are used
within technical communication in ways that are not quite how I use them. Ob-
viously, following this chapter’s overall argument while using different definitions
could prove difficult to impossible. The first part of the chapter—most of it actu-
ally—considers the terms we need to define. Each of these terms will be defined
and discussed, and then in the later part of this chapter, their interrelationships
will be discussed.

The terms to be considered and short definitions are given here. The next
sections expand on them.

Complexity Situations and their information are highly
interconnected and any change affects ev-
erything.

Writing environment ~ The environment in which the communi-
cation occurs. The type of content—simple
or complex— and the reader’s use of the
information within their situation. (Note
that this has nothing to do with how/
where the writer produces content.)

Situation The overall environment in which readers
find themselves as they read/research the
information. It includes both the technolo-
gy used to access the information and their
overall environment (i.e., corporate direc-
tives, what the boss wants, asking others
for input, prior knowledge, etc.)

Socio-technical Communication happens within and de-
pends on an integrated combination of so-
cial and technical aspects of the situation.

Decision-making and The ways people make choices to influence
problem-solving the evolution of a situation.

B Definition of Complexity

Complex information contains lots of ambiguity and subtle nuances within its
content. The information interacts with its environment and changes as the sit-
uation changes or evolves. Because of these factors, it is impossible to define a
“complete set of information” or to completely analyze the situation or provide
all paths through it.
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Paul Cilliers (1998) described a complex situation by saying,

The interaction among constituents of the system, and the interac-
tion between the system and its environment, are of such a nature
that the system as a whole cannot be fully understood simply by
analyzing its components. Moreover, these relationships are not

fixed, but shift and change. (p. viii)

In a complex situation, the problem will almost always include factors or
circumstances not foreseen as part of the original analysis. “As a result, informa-
tion system design cannot be based solely on expected or frequently encountered
situations” (Vicente, 1999, p. 17).

I have previously described complex situations as having six characteristics
(Albers, 2004). These factors influence how information must be provided and
what information is relevant to a reader.

Characteristic Explanation

No single answer There is no single answer or “correct” way
to approach a problem.

Open-ended 'The proper amount of information cannot
be predefined. People collect and analyze
information until they are satisfied and
then make a decision.

Multidimensional Multiple factors influence the situation
and affect what information is relevant and
how the situation will evolve.

History 'The previous state of the system influenc-
es how the system evolves. Two situations
that look identical in a current snapshot,
but with different histories, may end up
looking very different in the future.

Dynamic Information does not have a fixed value. It
changes as the situation evolves. Likewise,
the reader’s goals and information needs
change.

Non-linear The overall situation is sensitive to the ini-
tial starting conditions, and small changes
can result in big differences later.

B Definition of Writing Environments

At the high level, writing can occur in either highly structured or ill-structured
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environments. An effective writing methodology and reader expectations are
radically different between them.

Writing in a Highly Structured Environment

A highly structured environment has clear reader expectations and a clear way
of determining if the information is complete and correct. In a highly structured
environment—an underlying assumption of most technical communication ped-
agogy—the reader’s basic goal is efficiently completing a task. A step-by-step
route can be predefined as the correct path to an answer, and that path can be
supported and enforced by a computer system. The high structure means the end
result can be judged as a yes/no or correct/incorrect answer.

If the task is to assemble a bookcase, then the writing fits the definition of
highly structured. The reader approaches to how to assemble the bookcase are
limited and can be fully defined by the writer. The final result can be judged: the
bookcase is assembled correctly or not.

Unfortunately, well-defined does not describe most realistic writing situations.

Writing in an lll-Structured Environment

An ill-structured environment lacks the clear-cut answers that were evident in
the highly structured environment. The reader’s overall goals may be defined, but
the paths to achieving those goals and what information is required cannot be
tully defined.

In the ill-structured environment—the norm with real-world problems— the
reader’s goal is one of analysis and problem-solving. The task is not to assemble a
bookcase, but to plan next summer’s vacation, figure out why sales are down in the
west, understand a medical condition, or determine how to improve X (traffic flow,
employee morale, course design, etc.). Rather than simply completing a task, the
reader needs to be aware of the entire situational context in order to make good
decisions. In an ill-structured domain, instead of following a set path, the reader
continuously adjusts their path as new information presents itself. As a result, each
reader takes a slightly different path and uses slightly different information.

In other words, the writer can’t even assume that the information needs are
consistent between readers or what information a reader will view before making
a decision. Yet, the writer is tasked with creating a design which communicates
the information when and how the reader wants it.

B Situation

'The opening definition explained situation as the overall environment in which
readers find themselves as they read/research the information. It includes both
the technology used to access the information and readers’ overall environment
(ie., corporate directives, what the boss wants, asking others for input, prior

knowledge, etc.)
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'The bigger picture can be described by an image (see Figure 6.1) that cap-
tures the entire environment. Many technical communication sources seem to
work from the view that a person uses one and only one source (the text being
currently written) as the information source. But this is rarely true. Instead,
a reader uses many sources, only some of which are explicit (documents or
asking other people), and some that are implicit (knowledge of “how things
are done”).

A highlight in Figure 6.1 is that the system—the thing on which most writ-
ers and their associated developers focus—is pretty much outside the reader’s
concern. True, they want it to work smoothly, but they also expect it to just be
another source of potential information.

Complex Situation

Social

Factors\ People

User / Factors

Information

Needs F— Situation
Information

Goals

Technology
Interface

Figure 6.1. Overview of the complex situation. Notice how the system exists almost
outside of the situation. Too often design teams place the computer interface front
and center while ignoring the rest of the situation (adapted from Albers, 2004).

As a side note, most of the socio-technical literature uses the term syszem and
says socio-technical situations operate within a system. That literature, loosely
defined, considers system as the entirety of what the reader (and writer) is inter-
ested in. However, the word syszem is too easily equated to technology: system
equals computer. But that is not what system means in this instance. It is the en-
tire thing—the entire problem space the reader operates within— which a writer
must draw boundaries around and within, that matters to the reader. It becomes
too easy in discussions of socio-technical systems for participants to start talking
past each other because they use different definitions of syszem. Because of that,
I use the term sizuation.
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B Definition of Socio-Technical

Klein (2014) sums up the interrelationship of both people and technology:

Sociotechnical theory makes explicit the fact that the technology
and the people in a work system are interdependent. Each affects
the other. Technology affects the behaviour of people, and the be-
haviour of people affects the working of the technology. It is inev-
itable, it is a real part of the situation, and one therefore needs to
take account of how they affect each other. (p. 138)

Most importantly, she emphasizes the relationship. It is flatly impossible to un-
derstand either the technology or how people interact with it without consid-
ering them together. Any change to one results in a change to the other (which
feeds back into a change to the first one .. .).

In 1996, I attended the HCI International Conference, and the topic had its
own track. The researchers seemed to be totally focused on using the word so-
cio-technical in every other sentence. Since then, it has continued to develop into
a field with its own research agenda. However, socio-technical has had minimal
impact within technical communication, much to the determent of technical
communication’s development as a field.

The idea of socio-technical systems is not new, even back in 1996 when I first
encountered it. Russel Mumford (1987) was an early researcher to discuss how
having adequate technology without considering the social could still cause poor
results.

Let’s look at a couple of definitions of socio-technical that have been proposed.

Wikipedia gives a definition as:

Socio-technical systems pertain to theory regarding the social
aspects of people and society and technical aspects of organiza-
tional structure and processes. Here, technical does not neces-
sarily imply material technology. The focus is on procedures and
related knowledge, i.e. it refers to the ancient Greek term /ogos.
“Technical” is a term used to refer to structure and a broader
sense of technicalities. Socio-technical refers to the interrelat-
edness of social and fechnical aspects of an organization or the
society as a whole. Socio-technical theory therefore is about joins
optimization, with a shared emphasis on achievement of both ex-
cellence in technical performance and quality in people’s work
lives. Socio-technical theory, as distinct from socio-technical
systems, proposes a number of different ways of achieving joint
optimization. (Wikipedia, n.d.)

'The Interaction Design Foundation gives a more concise definition but still
captures the overall idea.
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A socio-technical system (STS) is one that considers requirements
spanning hardware, software, personal, and community aspects. It
applies an understanding of the social structures, roles and rights
(the social sciences) to inform the design of systems that involve
communities of people and technology. (Interaction Design Foun-
dation, n.d.)

Characteristics of Socio-Technical Systems

In the following passage, Dekker (2011) is talking about failures (major failures;
think airplane crashes), but his words also describe the problem with thinking
in terms of documenting a narrow topic, rather than considering the entire so-
cio-technical situation:

The problem with this was that greater complexity leads to vastly
more possible interactions than could be planned, understood, an-
ticipated or guarded against. Rather than being the result of a few
or number of component failures, accidents involve the unantici-
pated interaction of a multitude of events in a complex system—
events and interactions, often very normal, whose combinatorial
explosion can quickly outwit people’s best efforts at predicting and
mitigating trouble. Interactive complexity refers to component
interactions that are non-linear, unfamiliar, unexpected, or un-
planned, and either not visible or not immediately comprehensible
for people running the system (p. 128)

Two significant characteristics of socio-technical systems are:

Non-deterministic: The same inputs at two different times do not
produce the same output. The myriad of subtle (and not so subtle)
factors, many of which are not directly accounted for, interact with
the situation and prevent it from repeating. At the very basic level,
people are involved, and people are highly non-deterministic.

A situation’s history gives it a trajectory and momentum, and al-
though that trajectory might pass through the same point twice,
the trajectory itself is different. Thus, the response and results are
different.

Emergent properties: The overall performance depends on both the
system parts and their relationships, which all operate in a non-de-
terministic manner. The resultant behavior of a simple system can
be predicted based on understanding the parts. Socio-technical
systems and their emergent behavior cannot. Emergent prop-
erties are bottom-up, highly non-linear, and non-deterministic,
which makes them impossible to model (Easterling & Kok, 2002).
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“System-level behaviors emerge from the multitude of relation-
ships, interdependencies and interconnections inside the system,
but cannot be reduced to those relationships or interconnections”

(Dekker, 2011, p. 201).

Examples of emergent properties are things such as a wave at a baseball stadi-
um. No amount of analysis of one person jumping up and sitting down will pre-
dict that a bunch of people doing that in a coordinated fashion will produce the
appearance of a wave. Likewise, pictures made up of many small images—e.g.,
pictures of Elvis made of tiny images of his album covers.

Adverse events in complex systems are produced by a complicated combina-
tion of events that may never congeal in the exact same way again—the emergent
property. Yet, the decision-makers strive to ensure the adverse event will never
repeat, which risks making decisions that ripple outward and cause new adverse
events. Emergent issues stem not from the event itself, but from the process-
es that lead up to it. What decisions were made, what events occurred, what
assumptions were people working from? What taken-for-granted assumptions
were not considered in the decisions?

B Decision-Making and Problem-Solving

Decision-making involves analyzing options and making choices. Problem-solv-
ing focuses on making a choice to control the trajectory of a situation. Deci-
sion-making differs from problem-solving because it focuses on making choices
to direct and control a situation, rather than adjusting from undesirable outcomes.
On the other hand, they are closely related and can often be used interchangeably
without major issues.

In solving the complex problem, the potential choices and reasons for making
the choice become of dominating importance. Because people rarely base deci-
sions on simple look-ups (it says 6 here, so the answer is no), the content must
support helping them solve a complex problem. Both decision-making and prob-
lem-solving tend to be the purpose of information-seeking in complex situations
because the reader needs to understand what is happening and make decisions
that will support a favorable result.

Fundamentally, decision-making requires integrating the results of multiple
queries (Ebert et al., 1997). The question has shifted from a simple “Does this ex-
ist?” to much more complex formulations such as “I need to analyze these docu-
ments to understand about X. They all discuss X, but which ones contain relevant
information? And, more importantly, what is the relevant information for my
specific needs right now?” That last question is highly pertinent since the relevant
information changes as a situation evolves.

Complex situations requiring complex information presentation are a way of life
in the modern world. Part of the frustration many people feel searching for informa-
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tion in a computer system arises because the required information they need is hard
to integrate into a coherent whole. Loren Terveen et al.’s (1995) work revealed that

The pragmatics of knowledge use are critical. Simply recording a
factor is not enough; issues such as where in the process knowl-
edge is to be accessed, how to access relevant knowledge from a
large information space, and how to allow for change also must be

addressed. (p. 3)

In other words, socio-technical situations do not lend themselves to the ba-
sic task analysis that appears in textbooks. That task analysis is appropriate for
step-by-step processes, but fails when the process gets more complex. Instead,
communicating technical information through a socio-technical lens requires
supporting the way people rapidly assess situations and make decisions based
on theories such as Klein’s (1999) recognition-primed model rather than classical
decision matrix models or simple task analysis (Albers, 1996).

The question concerns not merely whether the readers know some partic-
ular piece of domain knowledge, but whether they understand the relationship
between different pieces of information. Do they know “that it is relevant to
the problem at hand and does he or she know how to utilize this knowledge in
problem solving” (Woods & Roth, 1988, p. 420)? People require information that
relates to the overall situation, and they need to understand that relationship
(Robertson et al., 1993).

Likewise, across multiple studies Barbara Mirel found that users have differ-
ent conceptions of how to accomplish a task. “In actual work settings, users define
their own tasks and task needs according to situational demands, not program
design” (Mirel, 1992, p. 15). The design of those systems must encompass a total
system that revolves around the goals and information needs of a human and
supplies information that makes sense within the person’s real-world situation.
Felipe Castel (2002) aptly summed up my argument when he said, “Computing
does not merely process information, it commits to a certain representation of
information” (p. 30). Technical communicators make many of the decisions about
that representation; we must make good choices.

Bringing Socio-Technical Reasoning
into Technical Communication

In science class, we learned that a rock and a feather fall at the same rate (in a
vacuum). Yet, hold a rock and a feather, drop them, and clearly, they fall at dif-
ferent speeds. This obviously means that whatever is attracting them must vary
depending on the material—hey, it did to ancient and medieval philosophers,
who were adherents of Aristotelian physics. Of course, now we understand the
difference is because of air resistance.
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'The rock and feather example really is relevant to technical communication
because too often we risk saying situations are very different because we don’t
know about/understand the air resistance. In a physical system, air resistance is
obvious and easy to measure. In the social sciences, including in technical com-
munication, the stand-in for air resistance may not be obvious. Actually, it prob-
ably consists of many different things; some easy to measure, some difficult to
measure, some we (erroneously) don't consider worth measuring, and some we
don’t even know we should measure. But they all define and influence the rela-
tionships and, consequently, influence how people understand information and
how the overall situation evolves.

B Technical Communication Writing Environment

Writing that addresses complex problems and which addresses socio-technical
issues is ill-structured. There are too many interrelations within the content for
it to be anything else.

The ill-structured environment equates to a wicked problem. Wicked prob-
lems—to use Chad Wickman’s (2014) term—are a given in technical commu-
nication, but we try too hard to reduce them to simple problems. On the other
hand, many writers claim they are not really writing in an ill-structured environ-
ment, or will acknowledge that the entire process is, but point out that they are
working in a small area. They could be better characterized as having rationalized
their ill-structured environment into a simple one, a rationalization that proves
problematical and which I have discussed on different occasions (Albers, 2004).
The decision-making process and information needs for simple (highly struc-
tured) and complex (ill-structured) problems are different. We need to acknowl-
edge that difference and provide content difterently.

As a field, technical communication has stubbornly refused to move beyond
a view of writing as highly structured. This highly structured view permeates
technical communication pedagogy, including how we define “what is technical
writing.”

David Dobrin (2004) put forth a brief definition that “technical writing is
writing that accommodates technology to the user” (p. 118). Unfortunately, within
the current world, any definition with a strong technology connection must be
suspect as too limiting.

Likewise, two of the major introductory textbooks offer these definitions:

Technical communication encompasses a set of activities that peo-
ple do to discover, shape, and transmit information. . . . The big-
gest difference between technical communication and other kinds
of writing you have done is that technical communication has a
somewhat different focus on audience and purpose. (Markel & Sel-
ber, 2019, p. 2)
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Technical communication is a process of managing technical infor-
mation in ways that allow people to take action. (Johnson-Shee-
han, 2005, p. 6)

Both definitions are very writer focused. They describe what a writer must
do, rather than focus on communicating information. I also looked for defi-
nitions in other major textbooks and found, rather than concise definitions
suitable for quoting, longer discussions of what technical communication is
and is not. But they still presented those definitions in writer-focused terms.
Missing is the acknowledgement about meeting people’s information needs
when the situation has changed—the Friday and Saturday differences of the
opening example.

All of the textbooks’ views are tightly tied with the production of artifacts
(one or more documents, loosely defined as whatever the audience is expected to
read). I'm wondering why we are focused on the production of artifacts. Why are
we not focused on communicating the information behind the reason for pro-
ducing the artifacts? People don’t want artifacts; they want information. People
do not want a document; they want the information within the document. The
document is simply the easiest method of obtaining that information. From a
writer’s viewpoint, some may consider the document and the information as the
same thing, but I think the mindsets of developing an artifact and communicat-
ing information are very different. In the one, we are concerned with producing
something ...a something that gets tweaked for the sake of being a good artifact.
Whether or not that tweak is meaningful with respect to its communication
value can get lost. These types of problems make me think of the book Zhe Design
of Everyday Things, where Don Norman (2002) disparagingly described many
deeply flawed designs with “probably won a prize,” because many flawed designs
he critiques did, in fact, win design awards.

From a technical communication perspective, along with the standard issues
such as audience analysis, defining the socio-technical situation involves under-
standing the relationships between the information elements and defining the
boundaries of interest. These two issues, relationships and boundaries, are typ-
ically ignored in both practice and within technical communication pedagogy.
Yet, together, they make or break the text’s ability to effectively communicate its
information. We must understand their importance, determine them during the
analysis, and create content that reflects how we defined them.

B Relationships

Relationships form the foundation on which people understand complex infor-
mation (Albers, 2009, 2010). It is not the pieces of information but the relation-
ships between them that provide the understanding. The analysis must capture
both the information and the relationships. In capturing the relationships, the
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analysis captures how people understand and interpret the information. That un-
derstanding and interpretation is not about the information per se but about the
relationships within the information. Understanding relationships forms a sim-
plified explanation of why an experienced person can look at a collection of data
and know what’s happening while an inexperienced person can recite all the data
but still lacks an understanding on which to base decisions. Being able to quickly
understand the relationships is a major aspect of naturalistic decision-making
(Klein, 1999).

Much of a reader’s comprehension exists in their understanding of the rela-
tionships between and within pieces of information. The reductionist approach
of breaking problems into smaller pieces breaks up those relationships and in-
teractions. After understanding the smaller pieces, the analysis must then work
back outward or risk failing because it failed to capture the relationships and
interactions which make up the situation. It fails because it fails to capture the
essential elements needed to understand a situation.

'Thus, information relationships are not just a nice-to-know thing. The infor-
mation understanding exists within the relationships, not with the individual text
elements. Without understanding the relationships, people cannot make good
decisions. Thus, writing from a socio-technical lens means understanding

* how those relationships form,

=  what makes them form,

* how changes to the relationships propagate through the system,
= the biases people exhibit in understanding them,

* how the relationships change as the situation changes, and

= how they differ between related situations.

Unfortunately, too often an attempt at an analysis measures the easy-to-mea-
sure and disregards the rest. And often jumps right in to measure the easy-to-
measure and doesn't try to define what should be measured. The result describes
the overall situation very poorly, and the idea of deep analysis gets a bad repu-
tation. The problem was not in the data collection or in the analysis but in what
data was collected.

Relationships come in two major types: functional and non-functional. Func-
tional relationships are directly connected— Such as, if we increase X, then we
know Y will change. Non-functional relationships are more situation depen-
dent—Such as, “we can’t put a new parking lot there because it encroaches on
a natural wet area and we risk an environmental lawsuit.” Some information el-
ements have nothing to do with building a parking lot, but the overall social
aspects build a relationship between environmental groups and parking lot lo-
cation. Clearly, non-functional relationships can have a major impact on deci-
sion-making, but they are easy to ignore since they rarely appear in system block
diagrams. At first glance, they appear outside of the problem scope, or they never
get mentioned to the people doing the analysis.
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B Relationships and Feedback Loops

The analysis leading up to content development needs to consider the entire
situation at multiple levels. Relationships form and exist for both macro- and
micro-levels of both social and technological interactions.

Relationships form a two-way integration, and changes to a piece of informa-
tion ripple out; the resultant change can ripple back, again changing the original
information. In other words, the relationships within the situation are part of the
teedback loops that control and (de)stabilize the situation.

'The feedback loops within relationships allow the system to adapt. As part
of the change, an information element itself may/may not change, but its rela-
tionship to other elements will change. With the overall web formed from the
relationships, the strength and type of changes are very difficult to predict. Con-
sequently, how the socio-technical situation will react is very difficult to predict.

A bunch of blocks connected with springs and sitting on a surface act as a met-
aphor for the socio-technical situation (see Figure 6.2). They must be on a surface
because it represents the internal friction and unknowns within the situation.

Pull or
push this
block

Figure 6.2. Blocks connected by springs. Movement of the marked block

makes all the other blocks move. Thinking in terms of a larger number

of irregular and varied sized blocks makes the concept more realistic for
visualizing the issues of communicating complex information.
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'The overall readjustment occurs because a dynamic stable system is kept in
equilibrium though a set of feedback loops of information and control. Each
block movement affects other blocks, which changes the spring tension (rela-
tionships) between them. Each move results in the entire system readjusting
itself to a new position that minimizes the overall tension. The proper level
of analysis is not individual components and how they break but system con-
straints and objectives.

The friction element introduces the non-linear response. If they were sus-
pended from a frame (or any other way that minimizes friction), displacing a
block and then moving it back would result in the overall system returning
to the previous point. Once friction is introduced, then it will not return to
the starting position but some position different from both the starting and
pre-return position. This is the critical factor ignored in too many decisions
made with the belief of “if it doesn’t work, we’ll just go back to what we had
before.”

It is impossible to move a block without the change rippling
through the system. Complex systems operate under conditions
far from equilibrium. Inputs need to be made the whole time by its
components in order to keep it functioning. Without the constant
flow of actions, of inputs, it cannot survive in a changing environ-
ment. The performance of complex systems is typically optimized
at the edge of chaos, just before system behavior will become un-
recognizably turbulent. (Dekker, 2011, p. 138)

One way to think about the system operating far from equilibrium is to think
of the spring diagram with most of the springs stretched to the point where any
less/more tension will cause the block to move. It also means the overall system
is not just hanging there, steady, waiting for the block to move. Instead, the
dynamic nature of the situation is constantly slightly moving different blocks,
and the overall system is in a state of constant readjustment.

From a design perspective, this means you can’t understand the entire situ-
ation or predict the effect of a change. It might seem like it will have minimal
effect, but if combined with some other random changes, it risks tossing the
system into violent gyrations before reaching a new equilibrium point—with no
guarantee that the new point will be desirable or expected.

On the other hand, this block system (and complex systems in general) tends
to be highly resilient to the loss of any one part (remove a block); it will adapt and
reach a new equilibrium point which does not include the part. The non-symme-
try aspects of a complex system mean that if the part is reintroduced, rather than
returning to the old equilibrium point, it will rebalance itself from the current
point and will end up with a new equilibrium point. Decisions cannot be simply
reversed.
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B Boundaries

We must consider how and why we are drawing the boundaries at the beginning
of any design process. The boundaries define the system of interest. They should,
of course, be based on the reader’s information needs, which, almost by definition,
make defining the boundaries a non-trivial problem. The relationships and the
potential ripple effects help to define where the boundaries should be drawn.
Based on how a boundary gets defined, both the relevant information and its
presentation change. Misdefining a boundary redefines how the person views and
understands the situation (Laplante & Flaxman, 1995; Robertson et al., 1993). Con-
trary to the common practice, writing with a socio-technical lens means acknowl-
edging that the area inside the boundary includes both the system and the social
situation in which the system is embedded. “Define the boundaries not by the sys-
tem itself, but by the purpose of the description of the system” (Dekker, 2011, p. 139).
'The old style of writing manuals that provided a menu option by menu option
description (start at File-new and write through Help-about) drew the boundar-
ies too small (see Figure 6.3). Here, the relevant information is just information
about the operation of one menu option. No connection to other menu options;
no connection to the tasks in which people would use it. It’s easy to write up each
item, but people rarely address problems with just one menu option. The narrow
boundary ignores the actual problem embedded within a socio-technical situation
and, instead, simplifies it into a straightforward technical description problem.

Complex Situation

Social

Factors\> / People

User Factors

Goals )
Information

Needs R—_Situation
Information

“— Boundary drawn for

System “document menu options”

Figure 6.3. Drawing too small boundaries. To make the document highly
structured, the boundaries get defined with respect to the system. The
result is correct and usable, but generally useless, documentation.



186 Albers

TI've said multiple times in different writings that people have no desire to use
any software system and that they don't care about the menu options (Albers,
1996, 2010). What they do care about is accomplishing a task, and the software
system happens to be the easiest route. By drawing the wrong boundaries, techni-
cal communication has managed to have minimal impact by not helping people
accomplish the task.

Expanding beyond simple system interface explanations requires looking at
the bigger picture and much deeper understanding of both audience and the
socio-technical situation that is common (see Figure 6.4). It requires under-
standing what decisions the audience wants to make and how they tend to go
about making them. Note that I'm not talking about a fancy artificial intelli-
gence (AI) system that makes the decisions. If the system provides sales infor-
mation for both sales staff and management, it cannot make decisions about
how to focus sales. However, the upfront analysis and design should consider
how the readers go about looking at various pieces of information and synthe-
sizing them. In this case, the goal of a good socio-technical communication
would be to help with the synthesis and resulting decisions.In any writing or
designing situation, we must define boundaries. Draw them too small and we
only look at isolated tasks/events and don't see the big picture. Draw them too
large and we get buried in an exponentially growing collection of relationships,
most of which are irrelevant.

One often-voiced complaint with any view of drawing inclusive boundaries,
including a socio-technical view, is that determining the boundaries is impos-
sible. The spring diagram in Figure 6.2 can correspond to the boundaries. As
changes ripple out, they should get less and finally make little change. Defining
the boundaries to match the decrease in the ripple provides a workable boundary
in terms of both containing effects and providing information.

Too often, complaints focus on the edge cases, with comments such as “Well,
yes, this is good, but I have one client where it doesn’t apply; therefore, the entire
thing is crap.” In the end, dealing with people ends up being probabilistic, and the
80/20 rule applies. It is impossible to make 100 percent of the readers happy. The
analysis and writing must focus on the 8o percent, where most of the information
needs are. When people enter the situation, 100 percent will never happen.

Writing (Reading) Within a Complex
Socio-Technical Environment

Looking at writing (reading) within a complex socio-technical environment, we
encounter a disconnect. Technical communication and technical communication
pedagogy are rarely presented through a problem-solving lens suited to working
within that complex socio-technical environment. Providing content in a com-
plex information environment means providing information for decision-making
or problem-solving within the situation’s context.
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Boundary too large

Complex Situation

Social
People
Factors\) User / Factors

Goals

Information

Needs [W— situation

Information

System

Complex Situation

SOC'aI ———————————

Factors\l\> / People

| User Factors

Information

Needs ¥—_Situation
Information

B. e e e e o o 1

Figure 6.4. Drawing boundaries. A. has pushed the boundaries too far out
and is typically what the person who claims they can’t draw boundaries
outside of the system box views. B. does not include the entire complex
situation, but does bring the boundaries info a manageable size.

Writing for decision-making and problem-solving means positioning the
content in terms of the socio-technical situation. Unfortunately, too much in-
formation is provided as a data dump and not as information structured to assist
the readers in achieving their goals. Clearly, a writer needs to use critical thinking
skills to reflect on the needs of people within that situation and the overall im-
plications of how/why content is needed and used. For the writer, restructuring
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the information to meet the socio-technical environment needs requires a deep
rethinking of what we mean by understanding, communicating, writing, and au-
diences.

We have seen that the system boundaries and the information relationships
drive the overall problem space of what is defined as relevant. That problem space
of any socio-technical system is made up of a set of interacting sub-systems
(which may themselves contain sub-systems). These sub-systems contain people,
the environment, the flow of data, and the systems delivering that data within
the situation. Understanding the socio-technical situation in which the person
operates requires understanding how they interact with, how they trust, and how
they use those sub-systems. Communicating information within that situation
requires drawing appropriate boundaries across those sub-systems.

Sub-systems must be identified as part of the early content analysis, and,
more importantly, their interactions must be defined. There are also the infor-
mation influencers that are not a specific source but which influence how a
source is understood and used. Examples of influencers are bosses that insist
certain information be considered (even if it is more/less irrelevant), power
structures that affect how people perceive the information source, or technical
system interactions that strongly control data flow (poor interface design, cum-
bersome approval/release of information process, strong and restrictive data
security, etc.).

'The analysis of a communication situation aims to provide a foundation for
an optimized communication. Socio-technical system optimization requires a
joint optimization. Although it is easier to optimize either the social or techni-
cal sides (or some subset of factors within each), the result will not be a high-
ly efficient or effective system. Too many sources (for instructors, students, and
practitioners) describe technical communication as being about understanding
the audience and explaining the material clearly—a view which oversimplifies
reality. This view gives a starting point but fails to produce texts that provide a
high-quality reader experience. The initial pre-writing analysis can begin at this
simplified starting point, but it then needs to transition into the messier view
of how communication really happens. The analysis now needs to consider the
common factors within the relationships between people (social systems) and
technology (technical systems) and how those factors interact and evolve.

Many post-failure reports bear out how problems cascaded through a system
where some parts worked wonderfully, yet the system as a whole failed miserably.
Documentation failure can often be traced to a focus on one aspect, typically a
narrow view of the technical aspects (as marked in Figure 6.3). It could be de-
scribed as written from a view of “I'm describing the system. How it gets used is
not my concern.” The document fails because the analysis and content failed to
address the complex interdependencies that exist within the reader’s socio-tech-
nical environment. The entire complex situation cloud in Figure 6.1 got ignored
during the writing process.
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Within that socio-technical writing situation, technical communication
needs to reshape its questions in human-information interaction (HII) terms
(Albers, 2012) and focus on defining how the audiences will interact with the in-
Jformation, how the audiences will use iz, and how the various parts of the situation
influence that interaction and use. All three factors must be considered equally.

B All Decisions Are Local and All Implications Are Global

Receiving information which properly delineates the relationships and boundar-
ies can help improve the decisions. With few exceptions, decision-makers are not
trying to sabotage a system/process; they want to make good decisions, and they
want the overall project to succeed. Even for those that are trying to sabotage it (or
don’t care if they run it into the ground in the long term), the decisions make sense
within their agenda and priorities. In other words, decisions exist as a snapshot of
a single instance and are made with the belief that they are the best possible (best
compromise) decision reflecting the decision-maker’s goals. The future may reveal
them as horrid or wonderful, but when they are made, they are considered good.
Although I doubt many people take issue with the previous paragraph, it
hides a significant issue that has a major impact on the decision-making process:
decisions are local; implications are global. Decision-making research has con-
cluded that essentially all decisions are local. Unfortunately, decision implications
are global—the rippling that occurs because of any, even minor, change. “Be-
havior that is locally rational, that responds to local conditions and makes sense
given the various rules that govern it locally, can add up to profoundly irrational
behavior at the system level” (Dekker, 2011, p. 159). It is only later, when viewed
with hindsight and viewed from a larger viewpoint, that we can see the flaws in
the logic and the poor decision path that the people followed. The post-failure
analysis that discusses the lack of information or poor presentation of proper in-
formation can trace the failure back to designs that never connected information
to the larger picture. The analysis must consider and expect that people make
choices and decisions in isolation based on considerations of individual parts. In
addition, the content developers must acknowledge that although they may have
a view of the overall relationships, the people making the decisions will not.
People try to make decisions as if they are adjusting to a static system and
forget that they are adjusting to a dynamic, highly interconnected system (see
Figure 6.2). They think in terms of a simple system and take a highly local view
of the change (see Figure 6.5). The thought process follows along the lines of
“We are only making a minor change. It will never affect anything else.” But the
springs are all under tension and the other blocks move. That movement of the
other blocks, the ripples through the overall situation, may push it over the edge
of stability and cause profound changes. Effective writing about the situation
needs to bring the dynamic nature front and center to remind the decision-mak-
ers that there will be ripple effects and the potential ripples must be considered.
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Spring tension
changes

W~ M

Simple change to the box

Figure 6.5. Making a change to just one box. It is easy to have an attitude of ‘pay
no attention to that spring (relationship), for we only care about this box.” But the
spring tension ( relaz‘ionsbips) change and, consequently, the entire situation changes.

Figure 6.5 shows the problem of a decision-maker only worrying about their
one small box. (High-level decision-makers—executive-level—may be making
decisions about multiple boxes, but they still make decisions about their group of
boxes.) Their decision is local. These decisions are all local decisions, made to op-
timize the current local point. They are all sensible and logical within the current
local conditions. Discussions which raise questions about interconnections are
often shut down with comments along the lines of “Yes, that may be important,
but today we are only concerned about ...” Consideration of the longer-scale de-
pendencies is deferred to another day or, more realistically, deferred forever. The
boundaries are redrawn small, and the relationships/ripple effects of the decision
are ignored.

Complexity, essentially by definition, means a huge number of interacting
parts that give rise to unpredictable outcomes. Each new component or layer of
organization creates an explosion of new relationships and a myriad of new ways
to draw boundaries. A problem is that the analysis tends to rationalize that it’s
analyzing a simple system with only a few parts; we see only the parts directly of
interest to us zow. When viewed small piece by small piece, then, yes, it might
look simple, but that is like examining the fuel pump on a car and forgetting that
it connects to the rest of the engine. We rationalize the small view and ignore the
large view. We focus on the block and forget the springs.

Technical communicators need to draw proper boundaries to reveal the in-
fluence and potential ripple paths. Writing through the socio-technical lens cap-
tures the complexity of the situation and helps to force readers to consider how
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their item of interest sits within and affects a bigger situation. The end goal of de-
veloping content is to best communicate it to the readers. Making sure that com-
munication supports making complex decisions requires using a socio-technical
lens.

B Example: Wolves in Yellowstone

One compelling example of the interconnections can be seen by looking at the
reintroduction of wolves back into Yellowstone. Some researchers claim they
significantly changed the landscape. It’s a long sequence that looks obvious in
retrospect, but since there were essentially an infinite number of ways their in-
troduction could have gone, it was not predictable (the single path is traced out
in Figure 6.6).

'The compressed version: Before wolves, deer ate the trees at stream banks so
nothing grew to stabilize the ground, and streams became fast moving and erod-
ed their banks. Wolves pushed the deer away from the streams (but didn’t actually
eat many of them); ground cover came and stabilized the soil, trees grew, beavers
came, the stream got dammed and turned into slow-flowing streams, amphibians
and wetland reptiles/mammals came; stream banks overgrew; erosion stopped.
Obviously, wolves have no direct effect on a stream, but introducing the wolves
started a chain of ripples that changed fast, free-flowing, eroding streams to slow,
meandering streams.

Some decisions have minor ripples and may cause the situation to bounce
back to almost the starting position (adding beavers when there are not enough
trees would not fix the problem). Others cause an avalanche of changes (adding
the wolf) that may be far removed from the initial goal and totally not a concern
of the decision-maker (the group who added wolves). The key item which can
cause the avalanche may not appear remotely related to later developments.

'This example itself may or may not be true (Fong, 2018; Kuhne, 2019). But it
still shows a potential train of relationships rippling through a complex system—
interactions that would never be predictable at the beginning of the process. They
cannot be predicted because the non-linear aspects of the situation make it sen-
sitive to the initial conditions, and uncontrolled factors also have an influence.
Afterwards, it looks like a straightforward chain of events, but the reality is that
a large event tree is constantly pruned down to give “what really happened” (see
Figure 6.6).

'This example talks about wolves, but a similar string of events can occur when-
ever major decisions are made—when a new software system is implemented,
major hiring policies are changed, or a company’s focus shifts between products.
These are all company-wide decisions and affect the entire corporate environ-
ment. But, likewise, decisions made at a much lower level can ripple through and
have profound effects on a specific unit.
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Figure 6.6.: Chain of events. All of the outcomes make up the large tree, but
only a single chain actually occurs (the gray boxes). Many socio-technical
factors combine to drive which specific chain occurs for a process.

As technical communicators, when we develop content, we need to ensure it
provides the reader with a good view of the potential consequences; the content
must capture the socio-technical situation. It is very easy for expectation bias
to consume the reader. They only see what they expect to see and foresee that
their decisions will unfurl as they expect. Potential unintended consequences are
ignored.

B Looking Ahead
B Research Needed

While research often looks at decision-making in isolation, in reality, deci-
sion-making occurs as part of larger tasks and makes up only a single element
in achieving a larger goal (Orasanu and Connolly (1993). Decisions occur within
a cycle which “consist[s] of defining what the problem is, understanding what a
reasonable solution would look like, taking action to reach that goal, and evalu-
ating the effects of that action” (Orasanu & Connolly, 1993, p. 6). Although they
were talking about decision-making research, the statement applies equally to
much technical communication research. The analysis and documentation focus
on one component and miss that they are embedded within and constantly react
to a much larger framework.

Complex situations and their complex information presentation needs have
become the norm. Yet, as people search for and interact with information in a
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computer system, they feel frustrated because the information they need is hard
to integrate into a coherent whole. Back in 2007, Janice Redish (2007) discussed
how the usability of complex systems is not the same as the usability of simple
systems, but a fundamentally different beast. Yet, over ten years after Redish made
her call for the development of complex usability methods, little has changed. It
appears her message has been lost. We seriously need to begin the research need-
ed to handle information communication within a complex situation.

Current technical communication analysis methods are focused on how to
communicate about the one component—in other words, dealing with simple
systems with their right/wrong answers. Our task analysis methods are good for
what they are designed for but do not go far enough. They fail to capture the
bigger picture in which the information need is embedded—note the term in-
formation need and not fask. When the communication goal moves beyond tasks
and into decision-making, we have essentially no methods that go beyond high
generalities of “understand your audience.” A true statement, but not one that pro-
vides methods for determining the socio-technical needs of the audience within a
decision-making environment. The audience, the environment, and the technical
systems all interconnect and interact with each other. We need methods of how to
consider those relationships when creating information. Returning to the Spool
(2014) story which started this chapter, we need methods to help distinguish the
different information needs on different days and how to address them.

B Pedagogy

Moving to a problem-solving view is not simply a teaching problem but, rather, a
mindset of shifting from providing information to asking why the person needs
the information in the first place and how they are going to use it, and what
problem they are solving. It is about understanding the entire situation. An im-
portant question that must be answered at a deep level is what drives why people
are looking at the information in the first place. The need for information should
not be viewed as a simple need.

Instead of dealing with the real goals, too much technical communication
takes the simple view and writes about “how to retrieve the information” or “how
to perform X.” What it means, how to interpret X, and how X connects to other
information are defined as outside of scope. The complex problem of the reader’s
situation has been redefined to a simple problem. And then the writers wonder
why no one values their work. Within the classroom, we need to discuss these
bigger issues and ensure the students understand that a simple “I'll just write up all
the information about it” or “I'll write 14 different sections, one for each audience”
will never communicate the information in a way that fits the reader’s needs.

We also need to make students realize that complex situations cannot be
broken down into individual pieces—this works wonderfully in the hard sciences
and in computer science but fails miserably in the social sciences. The decon-
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struction approach fundamentally changes the problem because it loses the rela-
tionships (Albers, 2009). Once, in a discussion of complex relationships, a student
was adamant that everything within them could be broken down into a series of
simple actions that could be understood and/or documented. Not really. Yes, each
identified action/problem can be solved, but within the complex problem space,
the problems that need to be solved change. It is not the same sequence each
time. And often, those simple actions become too soft and have no real specific
action. Not unlike a command to “now research your topic.” True, but it doesn’t
give guidance on how/what to research, or how to know if the results are valid
and/or sufficient.

'The ideas of defining relationships or drawing boundaries within a situa-
tion seem to be completely off the technical communication radar. Task anal-
ysis teaches us to collect the steps or required information. It doesn’t explicitly
contain the additional factor of defining the relationships, which is essential to
understanding a complex situation. Rhetorical analysis has too much desk work
(sitting at a desk and thinking/reflecting) rather than interacting with people to
collect data.

B Conclusion

Transiting technical communication to a problem-solving view using a so-
cio-technical lens is not simply a teaching problem. Rather, it’s a change in the
discipline-level mindset that requires shifting from providing information—typ-
ically in a step-by-step fashion of highly structured writing— to asking why the
person needs and uses the information in the first place, how and where they are
going to use it, and what problem they are solving, and #hen providing them with
the information presented in a manner relevant to their needs (see Figure 6.1).
Technical communication needs to reshape its basic conception of communi-
cating information to one that privileges problem-solving and decision-making
rather than simply providing information or procedures. The writing goal of be-
ing clear, complete, and correct becomes much fuzzier within this world. None
of these three terms has clear, complete, and correct answers, something which
causes cognitive dissidence for everyone—students, instructors, and practicing
professionals.

A foundational idea of socio-technical theory is that the design and perfor-
mance of any system can only be understood and improved if both “social” and
“technical” aspects are considered together and treated as interdependent elements
within a complex situation. Although at this point in this chapter, the previous
sentence should be obvious, the socio-technical situation tends to be larger than
what is normally considered within audience analysis, much of technical com-
munication, or studies of the rhetorical situation. These two sentences sum up
the essence of this chapter, and I hope they become the most quoted lines. Fully
understanding them requires understanding what needs to change to create con-
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tent through a socio-technical lens. Within a complex situation, the social and
the technical are highly interdependent. Creating content requires teasing out
those interdependencies and the relationships that form them. Audience analysis
must be more than basic demographics and must get at the fundamentals of how/
why the audience needs the information. As part of that defining of how/why, the
problem space must be defined. Boundaries must be drawn to make the problem
manageable for the writer but still relevant for the reader. The boundaries must
include the important relationships, which can give the impression of expand-
ing the problem beyond the “I need this information” view. Yes, the writer must
provide that information, but they must also ensure it remains within the context
of the entire socio-technical situation. Without that context, the reader lacks the
full information required to make a high-quality decision.

B Final Thoughts

Looking back, I realize that when I wrote the books Communication of Complex
Information (2004) and Human-Information Interaction (2012), I had too strong
of a focus on the writer conveying information to a reader aspects of the com-
munication situation. In other words, assuming in Figure 6.1 that the arrowhead
size denotes significance, the arrows pointing at the reader were much larger than
the arrows going outward from the reader. But thinking of this in socio-technical
terms requires rethinking their relative size. In fact, they must be either the same,
or, perhaps, the outward arrows are actually larger.

Why larger? Because the reader will be taking the information, making
decisions, and affecting the situation. Technical communication through a so-
cio-technical lens is not about providing information to a reader but about un-
derstanding how that reader will be influencing the situation. Yes, there are feed-
back loops with information coming to and from the reader, but, ultimately, it’s
how the reader changes the situation that matters.

The technical communicator’s job is to provide the information needed to
allow the reader to make decisions that change the situation in a manner they
desire, and to monitor that the changes are processing as expected. Accomplish-
ing this task requires understanding the situation in which the information is
used—what information is relevant, how it interconnects, where it comes from,
how both the information and the relationships evolve as the situation develops,
and how to draw the boundaries to define the situation.
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