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Interest Group on Design of Communication (SIGDOC). CDQ is in the ACM Digital Library. 

We invite you to contribute in any of the following areas:
• Original research. Articles that cross disciplinary boundaries as they focus on effective and efficient methods of designing and   

 communicating information.

• Experience reports. Reports presenting project- or workplace-focused summaries of important technologies, techniques, methods,  
 pedagogies, or product processes.

• Book reviews. Short reviews of books you think may be of interest to the communication design field. Please query ahead of time   
 before sending.

All submissions except book reviews are peer-reviewed. Book reviews are reviewed by the Book Review Editor. 

By submitting your work for distribution in this Special Interest Group publication, you hereby grant to ACM the following non-exclusive, perpetual, 
worldwide rights:

• to publish in print on condition of acceptance by the editor

• to digitize and host your work on the CDQ website

• to digitize and post your work in the electronic version of this publication

• to include the work in the ACM Digital Library and in any services related to the Digital Library
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SIGDOC), and the article’s methodological, intellectual, and ethical rigor, as appropriate. Submissions will be assessed by peer-reviewers chosen by 
the Editor based on how potential reviewer’s expertise relate to the submitted work’s area of focus.

Communication Design Quarterly is committed to publishing inclusive and ethical work, and expects that any work on or with human subjects meets 
Institutional Review Board or Ethics Board approval, as appropriate. We also respectfully request that authors consider the ethical implications 
of data visualization, including accessibility issues. Many articles in Communication Design Quarterly are fundamentally based in examination 
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the rights, needs, and expectations of those whom you portray in your work. We also ask that you respect the rights, needs, and expectations of 
your audience. We at Communication Design Quarterly recognize that this statement cannot address all potential vulnerabilities, but ask that you, 
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Official Statement from SIGDOC: A Response to Injustice

On June 12, 2020, the SIGDOC Executive Committee issued the 
following Response to Injustice on the SIGDOC website. We reprint 
the statement here in its entirety.

OFFICIAL STATEMENT FROM SIGDOC: A 
RESPONSE TO INJUSTICE
SIGDOC stands in solidarity with Black members of SIGDOC and 
the larger Black community across the United States and around the 
globe in the ongoing fight for justice for the lives of George Floyd, 
Ahmaud Arbery, Breonna Taylor, Freddie Gray, Tony McDade, 
Philando Castile, Michael Brown, Tamir Rice, and far too many 
others. State-sanctioned anti-Black violence is the manifestation of 
systemic White supremacy in all its forms in the United States and 
across the globe.1 Black lives matter.

SIGDOC unequivocally values our members who are Black, 
Indigenous, and People of Color (BIPOC), and as an organization 
focused on the design of communication, there is much more that 
we can, should, and will do in this ongoing fight for justice. The 
Executive Committee has composed this statement to articulate 
our commitment to leading SIGDOC towards an anti-racist, 
justice-minded mode of operations, joining ACM—our parent 
organization—in overcoming histories that have consistently 
overlooked the contributions of BIPOC labor.2 SIGDOC commits 
to the work of undoing the historical roots of racism and, as White 
individuals leading an historically and predominantly White 

CDQ CDQ 10.1145/3394264.3394267

organization, we take up the call of BIPOC community members to 
reshape our organization and reform our organization to consciously 
combat systems of oppression.

Structural issues require structural changes, and we believe in 
taking action immediately to put into motion long-term systemic 
change. We use this space, then, to enact our organizational 
focus on practice by publicly committing to concrete goals of 
accountability and investment in anti-racist design and scholarship. 
As an Executive Committee, we are empowered to make decisions 
about allocating organizational resources and our own labor in line 
with our values as an organization. In that vein, we are:

1. Learning. We are prioritizing our efforts to learn about 
anti-racism especially in the context of the design of 
communication, the history of design, and documentation. We 
encourage SIGDOC members to do the same. This summer we 
will be taking part in the “21-Day Racial Equity Challenge”3 
by MLPP and reading Race After Technology: Abolitionist 
Tools for the New Jim Code by Ruha Benjamin, Design Justice 
by Sasha Costanza-Chock, and Technical Communication 
After the Social Justice Turn: Building Coalitions for Action 
by Rebecca Walton, Kristen R. Moore, and Natasha N. Jones. 
We invite you to join us.

2. Re-Envisioning. We are revising existing bylaws, policies, as 
well as guidance on editorial work and conference planning 
through the lens of justice and anti-racism in collaboration 
with the SIGDOC Board and our membership. We will report 
our progress at the 2020 SIGDOC Conference in October.

3. Investing. We are dedicating funds to support justice-centered 
and anti-racist work: 

• Immediate: We are focusing the two 2020-2021 
Career Advancement Research Grants ($2400 total) to 
specifically fund projects that actively work to dismantle 
systemic injustices or create new visions of equity and 
justice. The CFP will be released in October at the 2020 
SIGDOC Conference, with a submission deadline of 

The SIGDOC Executive Committee Dan Richards (Chair)
Sarah Read (Vice-Chair)
Susan Youngblood (Secretary-Treasurer)
Emma Rose (Past Chair)
Derek G. Ross (Editor in Chief, CDQ)
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November 30th.

• Sustainable: We are allocating a permanent 
annual budgetary line item of $2000 dedicated to 
supporting justice-centered initiatives in the design 
of communication. This line item will support the 
organization to purposefully dedicate resources of 
the organization to do justice-centered work. We will 
convene a session at the 2020 SIGDOC Conference to 
gather input from members to discuss how to use these 
funds. 

4. Publishing. Communication Design Quarterly, our 
organizational publication, will examine and revise our review 
guidelines as needed through the lens of justice, anti-racism, 
and inclusion in collaboration with the Editorial Board. Editor 
in Chief Derek Ross will report our progress at the 2020 
SIGDOC Conference in October.

5. Re-Centering. We are calling on the SIGDOC community 
to re-center their work around anti-racist practices. For 
academics, this could mean engaging in anti-racist sourcing and 
citation practices. For industry practitioners, this could mean 
engaging in a more diverse array of community stakeholders. 
We include ourselves as the Executive Committee, as well as 
the Conference Committee, SIGDOC Board, and the Website 
and Social Media Teams, in this call.

We close in asking you to join us in these efforts and work to 
improve our organization, the field, and society at large. We are 
actively seeking people who are interested in engaging with 
SIGDOC to work on these anti-racist and justice initiatives. Please 
email SIGDOC Chair Dan Richards (dprichar@odu.edu) if you are 
interested in getting involved.

The SIGDOC Executive Committee,

Dan Richards (Chair)

Sarah Read (Vice-Chair)

Susan Youngblood (Secretary-Treasurer)

Emma Rose (Past Chair)

Derek G. Ross (Editor in Chief, CDQ)

NOTES
1. We capitalize “White” based on our shared belief with the 

Center for the Study of Social Policy that it is important to “call 
attention to White as a race as a way to understand and give 
voice to how Whiteness functions in our social and political 
institutions and our communities” (Nguyễn & Pendleton, 
“Recognizing Race in Language: Why We Capitalize ‘Black’ 
and ‘White’,” 2020, Mar. 23, cssp.org).

2. Nelsen, R. A. (2017). Race and computing: The problem of 
sources, the potential of prosopography, and the lesson of 
Ebony magazine. IEEE Annals in the History of Computing, 
39(1), pp. 29-51.

3. Accessible at https://mlpp.org/21-day-racial-equity-challenge/

mailto:dprichar@odu.edu
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Using Bayesian Induction Methods in Risk Assessment and 
Communication

ABSTRACT
Bayes’s theorem allows us to use subjective thinking to find 
numerical values to formulate assessments of risk. It is more 
than a mathematical formula; it can be thought of as an iterative 
process that challenges us to imagine the potential for “unknown, 
unknowns.” The heuristics involved in this process can be 
enhanced if they take into consideration some of the established 
risk assessment and communication models used today in technical 
communication that are concerned with the social construction 
of meaning and the kairos involved in rhetorical situations.  
Understanding the connection between Bayesian analysis and risk 
communication will allow us to better convey the potential for risk 
that is based on probabilistic assumptions.

CCS Concepts
CCS → Mathematics of computing → Probability and statistics

Keywords
Bayes’s theorem, risk assessment, risk communication.

J.D. Applen
University of Central Florida

JD.Applen@ucf.edu

Manuscript received August 28; 2020; revised February 11, 2020; ac-
cepted April 2, 2020. Date of publication May 5, 2020.

CDQ 10.1145/3394264.3394265

INTRODUCTION
Our scholarship in risk assessment in technical communication 
needs to be expanded to include a consideration of induction 
and probabilistic reasoning. To that end, we could benefit from 
the mathematical and heuristic applications afforded by Bayes’s 
theorem. While technical communication scholars are very good 
at analyzing the rhetorical situations of previous events and then 
presenting qualitative assessments about what might happen going 
forward, Bayesian analysis will allow us to make more telling 
inferences about future events.

Additionally, there are risk assessment models in technical 
communication that can be used in support of Bayesian analysis. 
Most notably, the spheres model of risk communication analysis as 
characterized by Walsh and Walker (2016) allows us to discern and 
explicate the arguments and beliefs made evident in the interactions 
of stakeholders in disparate discourse communities when assessing 
and communicating risk, and understanding this model can aid us 
in the iterative process involved in Bayesian analysis.

Bayesian statistical modeling challenges us to engage in an iterative 
process to better assess risk, and while some are uncomfortable 
with the idea of thinking probabilistically about unexpected and 
unforeseen dangers, many believe that this is the best method 
to make responsible projections in some circumstances. While 
not easily determined, numerical values known as priors used in 
Bayes’s formula can be established, changed, and employed by 
using subjective or inductive reasoning, which sets it apart from 
other statistical methods. Going forward, I will explain how 
current analytic methods in statistics contrast with Bayes’s ideas, 
review some of the relevant risk assessment and communication 
models in the field of technical communication and how they relate 
to Bayesian analysis, show how both of these methods inform 
each other in the identification and presentation of risk, and then 
provide a set of recommendations for technical communication 
professionals as their work relates to risk assessment.

mailto:JD.Applen@ucf.edu
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TRADITIONAL FREQUENTIST 
STATISTICS, BIG DATA, AND  
BAYES’S THEOREM
To better understand the element of subjectivity and induction in 
the Bayesian approach, we need to review the basic tenets of more 
commonly used statistical methods, namely traditional hypothesis 
testing and big data correlations.

In traditional frequentist statistical hypothesis testing, the variables 
that are to be measured in a study are determined before the data 
collection begins, and those in the frequentist camp believe that 
an “objective purity” can be realized if we collect enough data 
using this method (Silver, 2012, p. 255).  In this “frequentist 
approach,” the more data or measurements that are recorded in a 
study, the higher the confidence levels of the experimental findings. 
For example, a study that is designed to test the hypothesis that 
those who watch more television per day are more likely to 
develop cardiovascular disease would measure just these two data 
points, hours of watching television per day and heart disease in a 
population over a period of say, five years, and the confidence level 
in the results would go up in proportion to the number of subjects 
in this study.

Big data analysis is another analytical method now seeing wide 
usage and this is in part due to the advancements in computational 
technologies and increased access to large bodies of data. 
Examining the culture of big data shows that the past conventions 
of hypothesis testing described above has for some given way to 
the idea that mere correlations between findings, however unlikely, 
have value, thus keeping us from more thoughtful and accurate 
conclusions when examining datasets. Just combining datasets 
together and then hoping for some correlations to show up with 
little regard for the logic behind the connections has been likened 
to going on a “fishing expedition” (Mayer-Schönberger & Cukier, 
2013, p. 29).

The change in discourse between traditional frequentist statistics 
and big data practices are evident when “correlation between” 
equates with the same level of scientific rigor as “cause and effect,” 
what Kuhn (1970) would call a new “symbolic generalization” 
(p. 182). Big data can produce false correlations and they keep 
researchers from asking the question about what might be the 
underlying problem in the statistical model. For example, Silver 
questions the conclusion of a big data study (2012, p. 253), one 
that suggested that toads curtailed mating activity five days before 
a major earthquake in Italy because they were able to forecast the 
earthquake (Grant & Halliday, 2010). The statistical evidence was 
originally gathered without the idea that it would be connected to 
earthquakes; the scientists had the data on hand from their study 
that was originally on other aspects of the toads’ behaviors, the 
L’Aquila earthquake just happened to occur, and then they made the 
connection afterwards. However, there might be other explanations 
for toads curtailing mating.

Researchers can also suggest and perform more traditional studies 
that seek to determine the actual mechanisms behind the correlations 
and how to present these data so we can begin our analyses. In this 
regard, Krenchel and Madsbjerg (2014) write “(W)hat people in 
the humanities would call thin data,” data that suggest connections 
without any plausible interpretation, needs to be replaced with 
“thick data” based on methods that actually uncover the workings 
of natural phenomena. By claiming that we can plausibly make 
sense of the world based on uninterpreted thin data, we “radically 

reduce what data and understanding means” (2014). Just because 
there is a correlation, does not mean that there is any real cause and 
effect. So toads stop mating five days before a major earthquake; 
how far can a toad travel in five days? Would it be enough to escape 
the dangers of a major earthquake? Would it confer any significant 
evolutionary advantage to them? What percentage in a population 
of toads die every year because of earthquakes? The change in 
discourse or the rhetorical features in our society are evident when 
discourse such as “correlation between” produces as satisfying a 
connection as “cause and effect.”

The seemingly neutral and objective nature of large datasets has 
allowed many to subscribe to the “myth” that big data is unbiased; 
there are massive collections of datapoints just sitting there waiting 
for researchers to identify and use them when they need them (boyd 
& Crawford, 2012, p. 663). Yet there is the potential from many kinds 
of biases when using big data. For example, large datasets may be 
thought to be random, yet this is not always the case, and researchers 
need to examine the sources of their datasets. Researchers also 
have to account for their own biases when interpreting data and the 
choice of the mathematical formulas that these data are poured into. 
With these biases also comes the inclination of many to see patterns 
in correlations of big data, apophenia (boyd & Crawford, 2012, p. 
668), such as the pattern regarding toads, mating, and earthquakes.

In contrast to the frequentist statistical approach and big data 
analysis, we have Bayesian theory. When there is not much 
data available that can serve to understand complicated events, 
Bayesian statistical theory allows us to more accurately define 
risk and make better policy decisions as it requires us to entertain 
a range of hypotheses and continually reexamine the underlying 
assumptions in a study. Employing Bayes’s theorem invites a 
dynamic sensibility in our analyses that is in accord with some of 
the risk assessment heuristics in technical communication that are 
described in a following section.

Bayes’s theorem and its inductive approach to modeling has found 
a wider audience in recent years in part because of the reputation 
Nate Silver has gained by using Bayesian analysis to accurately 
predict the outcomes of events such as the 2012 general election 
in the United States (O’Hara, 2012). His articles in traditional print 
media, blog postings, and the publication of a well-received book 
have also contributed to Silver’s reputation. However, Bayes’s 
theorem has been around and in use for centuries.

In the eighteenth century, Hume pointed out that while some objects 
are always associated with other objects, he was skeptical of the 
idea that we could ever know the specific causes of phenomena. 
For example, because the sun rises every morning, this does not 
mean that it will rise tomorrow. This should not be construed to 
mean that, in all probability, the sun will not rise tomorrow, but we 
cannot be certain of this in an absolute cause-and-effect manner. 
Hume was challenging the reigning paradigm of the age, one that 
assumed that the “design of the world” meant that there was an 
ultimate cause, a creator, and thinking probabilistically was not 
accepted as a valid method for understanding the way things 
worked (McGrayne, 2011, p. 5). Hume’s thinking ushered in a new 
set of questions for Enlightenment scholars like Thomas Bayes, 
who sought to determine how he could predict the probability of 
a future event occurring with data from the past (McGrayne, 2011, 
p. 8).

Bayes’s basic theorem that we now attribute to him was set 
published in 1740, but his work fell into obscurity. Bayes was 



Communication Design Quarterly, 8.2 2020 8

not a mathematician and he worked out his ideas with thought 
experiments, but it was Pierre Simon Laplace who independently 
theorized the same concept in 1774 and then produced a 
mathematical formula that more concretely described it and helped 
it gain currency. However, Bayes gets credit for this discovery 
only because of historical convention (McGrayne, 2011, p. x). In 
essence, both Bayes and Laplace believed that there were absolute 
connections between things in the universe that could be found out, 
and in this way, they challenged Hume’s skepticism, but to do this 
they had to work through a series of approximations that would 
gradually get them “closer and closer to the truth” (Silver, 2012, 
p. 242-3).

In Bayesian analysis, we start with a scenario that we want to test. 
For example, Morris (2016) presents a basic scenario that seeks 
to determine what percentage of people who have symptoms 
associated with the flu actually have the flu? Next, we assign a prior 
to it. This prior will be an empirical reflection in our analysis of the 
phenomenon we are assigning risk to. In this scenario, the prior 
could be the percentage of people in a population that currently have 
the flu, rather than the oftentimes higher percentage of people who 
show symptoms of the flu but do not have it. Priors are variables 
in the formula that LaPlace came up with that reflected Bayes’s 
method. Here is Bayes’s formula, as derived by LaPlace, and the 
prior (the percentage of people in a population that currently have 
the flu) is represented as P(A): 

P(A|B) = P(A)P(B|A)

                 P(B)

In Bayes’s formula, the vertical line or “pipe” ( | ) between B and 
A or A and B indicates a conditional probability. It can be read as 
“given that.”

P(A|B) is the probability that A is true given that B is true. 

As described above, P(A|B) would be the probability of someone 
actually having the flu given that they have presented some 
symptoms of the flu. For example, Morris (2016) presents a scenario 
that lists sore throats and headaches as symptoms of the flu. 

P(B|A) is the probability that B is true given that A is true. Given 
that someone actually has the flu, this is the probability that there 
are also attendant symptoms that are associated with the disease, a 
sore throat and a headache.

P(B) is the probability, in our example, that someone in a population 
has these symptoms. Using the hypothetical example set forth by 
Morris (2016) for diagnosing the flu, here are some numbers we 
can use in Bayes’s Theorem. 

The probability that someone has the flu given that they have the 
symptoms of a headache and a sore throat, P(A|B), is what we are 
trying to determine.

In this example, we have determined that someone has the 
symptoms of a sore throat and a headache given that they also have 
the flu is .9, or ninety percent. This is P(B|A).

The probability of people in a population actually having the 
symptoms of a sore throat and a headache at any one time regardless 
of whether or not they have the flu is .2, or twenty percent. This is 
P(B).

The prior is the actual number of people in a population that actually 
have the flu, or P(A), is .05, or five percent of the population in this 
hypothetical case.

Using these numbers in Bayes’s formula, we get the number .225 
for P(A|B). 

.225 =  .05 X .9

                                   .2

Twenty-two and one half percent of the people in a population with 
these symptoms of the flu actually have the flu.

Priors are commonsense or baseline numbers used in Bayes’s 
theorem that can serve to contextualize the correlations. Using data 
from the Center for Disease Control, Silver uses the example of 
false positives to explain priors and the other variables in Bayes’s 
formula. The chance of a woman having breast cancer between the 
ages of 40-50 is 1.4 percent (2012, p. 245). This would be a prior, 
or P(A). The chance that a woman without cancer receives a false 
positive mammogram result occurs only about 10 percent of the 
time. If the patient in this age group actually does have cancer, 
a mammogram will correctly indicate that this is the case 75 
percent of the time. This yields an overall probability that a woman 
between ages 40-50 with a positive test result will actually only 
have breast cancer about 10 percent of the time. By adding priors 
to statistical analysis, we can come to more accurate conclusions 
as they keep our assumptions in check. Bayes’s theorem allows us 
to “think through” some kinds of problems better as we too often 
look at “the newest or most immediately available statistic” (Silver, 
2012, p. 246), such as a positive result for breast cancer indicated 
by a mammogram that can produce significant anxiety, but not the 
overall context.

Bayesian thinking can also be employed in risk assignment when 
we have no empirical value like the 1.4 percent number used 
above to plug into the equation. In order to determine the future 
probability of something happening, Bayes decided that we could 
start by inventing or guesstimating a number that would serve as a 
prior, use it to see if our thinking actually did predict that something 
would happen with some accuracy, and if it did not, we would adjust 
this prior based on a recalibration of all of the information available 
to us (McGrayne, 2011, p. 6). The informed guesswork involved in 
determining priors and their probabilistic nature has been a major 
concern of the proponents of  conventional frequentist statistics 
as described above that is based on measured or known empirical 
values found through data collections, and this is one reason why 
Bayesian thinking has been controversial since its inception.

Howson and Urbach (1989) point out that the criticism of Bayesian 
subjective assumptions by traditional frequentist statisticians might 
as well be a criticism of their own technique:

the ideal of total objectivity is unattainable and that 
classical methods, which pose as guardians of that idea, 
in fact violate it at every turn; virtually none of those 
methods can be applied without a generous helping of 
personal judgment and arbitrary assumption (p. 12).

For example, in traditional hypothesis testing, deciding what is 
in fact a viable hypothesis that needs to be tested is a subjective 
choice (Howson & Urbach, 1989, p. 224).  Moreover, citing 
Mendel’s work in genetics, all theories are based on probabilistic 
assumptions and that every “possible genetic configuration” in 
a species has not been verified (Howson & Urbach, 1989, p. 7).  
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The scientific experiments used to confirm a hypothesis are also 
imperfect and can only be “predicted with a certain probability” 
(Howson & Urbach, 1989, p. 8). Schneider and Moss also see some 
presumptions of the traditional approach as unrealistic; there are 
not as many “independent and identical” studies “out there” that 
can be consulted to further test a hypothesis as frequentists claim, 
thus they are not as objective or readily available in the short term 
(Schneider & Moss, 1989, p. 36).

Priors also can be adjusted with new information and this illustrates 
the dynamic nature of Bayes’s theorem. For example, before one 
plane flew into the World Trade Center, the prior for this event 
being a terrorist attack was non-existent because it had never 
happened before. Since planes have been invented, only a few of 
them have flown into buildings in NYC, all in accidents and none 
by terrorists, and none into the World Trade Center. But after the 
first plane hit one of the towers, the priors indicating the probability 
of this happening again had gone up, and because of a previous 
failed attempt to destroy the World Trade Center by terrorists took 
place in 1993, the priors or probability that a second plane flown 
by terrorists could hit the World Trade Center could be plausibly 
increased (Silver, 2012, p. 422).

Godfrey-Smith expresses some concern about the establishment 
of some kind of initial prior as it is subjective and because two 
or more researchers will come to different conclusions about what 
it should be. He acknowledges the “washing out” argument that 
Bayesians use that concludes that as more data or insights come in, 
the prior will be adjusted because of the “weight of the evidence” 
and the two positions will eventually converge into one (Godfrey-
Smith, p. 209), or as Howson and Urbach describe it, two scientists 
starting from different assumptions and who initially come up with 
different priors will eventually come to “a common view as the 
evidence accumulates” (1989, p. 380). However, Godfrey-Smith 
thinks that this “convergence” argument fails to recognize, like 
the initial establishment of a prior, that this new data might not 
necessarily be viewed in the same way by researchers with different 
perspectives. Additionally, if there is in fact a convergence of views 
and a closing in on what is in fact a probabilistically valid result, 
the process “could take a very long time” (Godfrey-Smith, 2003, 
p. 209).

Bayesian analysis invites ongoing revaluation of priors and 
assumptions as new information or new insights become available 
and this is not unlike the predictive methods of machine learning 
that are “Bayesian in spirit” (Murray, 2013, p. 23). To employ 
Bayes and to expand on his basic technique described above, we 
start with an initial theory that could be “scientific, raw expert 
opinion, or the output of some neutral exploration of data” that 
is a measurement of the “behavior” of some phenomena we are 
considering, apply some inductive reasoning, and then see if our 
theory is accurate, and if it is not, we start again with a different 
set of assumptions. If our theory “implies a bunch of facts that 
we know to be true,” we can keep adding and adjusting it with 
“actual measurements” and eventually can employ it after a series 
of adjustments that yield results with “narrower variances” to make 
“high-confidence predictions” (Cantor, 2013, p. 23).  Silver points 
out that it is not all about the math or thin data and illustrates this 
by describing the National Weather Service’s practice of keeping 
“two sets of books,” one that shows how well computers accurately 
forecasted the weather, and the other that demonstrates how well 
humans “add value” to the projections made by computers by 
making adjustments that reflect their past experience: “humans 

improve the accuracy of precipitation forecasts by about 25 percent 
over the computer guidance alone, and temperature forecasts by 
about 10 percent” (Silver, 2012,  p. 125).

In risk assessment documentation used by the nuclear power 
industry in the 1970s, Carolyn Miller points out the degree to 
which “expertise can substitute for ethos” (2003, p. 175) in the 
establishment of technical or scientific authority, where ethos 
becomes logos. Like others, she sees Bayesian analysis as a 
technique that is best used when there is a “paucity of data or a 
state of epistemic uncertainty requires the use of expert judgment.” 
However, the difficult part of employing Bayes is “selecting 
experts and aggregating their opinions” (Miller, 2003, p. 182). In 
applying Bayes to climate science studies, Hulme (2009) has a 
similar concern and describes the “organised subjective” approach 
where the quality of a study is a function of the level of expertise 
involved in making judgments. In one method, groups of “ten or 
more” experts can have their opinions aggregated and then applied 
to the Bayesian formula (Hulme, 2009, p. 86).

Schneider et al. identify Bayesian theory as one of many “powerful 
means and techniques to conceptualize, quantify, and manage 
uncertainty” (1998, p. 167) and they provide a set of typologies 
that break down the “distinct components” of what is not known to 
provide more acute descriptions of uncertainty. They also expand 
the range of uncertainty’s components beyond the “technical or 
physical or biological character” to include its “social, cultural, 
and institutional” constructions (Schneider et al., 1998, p. 170). 
In global change risk assessment, when “perceived reality departs 
qualitatively from expectations” that can be generalized to the 
notions of the “observing community” of those working in this area, 
we have an instance of “imaginable surprise” (Schneider, 1998, p. 
172).  The typologies that Schneider et al. present allow for the 
identification of “epistemological and communal impediments” of 
the community members so they can adopt a more open recognition 
of “alternative views and theses” to better foresee “surprises” in 
global change research (Schneider, 1998, p. 181).

UNKNOWN UNKNOWNS
As described in the example above, a prior for the probability of 
terrorists flying a hijacked plane into a building was deemed an 
“unknown unknown” precisely because terrorists had never done 
this, but a subjective reexamination of some “signals” that were 
missed before the event illustrated that this might happen (Silver, 
2012, p. 444). In 1991, Islamic extremists had tried unsuccessfully 
to destroy the World Trade Center with a truck bomb that was 
detonated in the parking garage beneath it, so there was an 
established history of aggression. In July 2001, Condoleezza Rice, 
the National Security Advisor, was told that there was heightened 
Al-Qaeda activity. Additionally, Zaccharias Moussoui, a known 
extremist, was arrested one month before the World Trade Center 
was attacked in 2001 by the FBI for immigration violation after 
he had caused some suspicion when he applied to get training in a 
Boeing 747 simulator even though he had never even soloed in a 
plane before. An FBI agent tried to sound a warning to higher ups 
in the organization but was not given any significant attention. By 
thinking inductively and putting together some of this information 
after we had “attached some prior possibility that ‘terrorists might 
hijack planes and crash them into our buildings,’” the increased 
potential for this event might have been recognized even though it 
had never happened before (Silver, 2012, p. 444).
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Silver identifies a number of “unknown unknowns” in his work, and 
they are not always easily reducible to a numerical prior such as the 
percentage of those in a population between 40-50 having breast 
cancer or the number of people who have the flu at any one time in a 
population. Bayes’s theorem requires us to think “probabilistically 
about the world” and is not a “magic formula” as it consists of a 
simple equation. As Bayes presented it, its power allows us to move 
forward in an incremental fashion to reveal absolute truths about 
nature, and it also compels us to recognize the “epistemological 
uncertainty—the limits of our knowledge” (Silver, 2012, p. 
248–9). One can say that it is easy to make pronouncements in 
hindsight about past events like 9/11, but not to try to separate “the 
signal from the noise” in an attempt to identify the potential of a 
catastrophic event undermines the entire risk assessment project 
(Silver, 2012, p. 5).

On a philosophical level, this way of thinking has its antecedents. 
Theorists of epistemology and the scientific method have challenged 
us “to look around the spaces of an object” in our analyses 
(Stocking, 1998, p. 176), to consider the agnotological elements of 
data to reveal another way of framing a problem (Croissant, 2014), 
something that Kuhn might call a new “shared commitment” (1970, 
p. 185). Stocking describes John Proctor’s work as “concerned with 
why some particular lines of inquiry fail to get pursued over time” 
and uses his characterization of cancer studies as entrenched in 
the biology of the disease as the root cause, not the possible social 
causes, thinking that is a function of the “ignorance arrangements” 
in the field (1998, p. 173).  Croissant describes a framework for 
agnoses and includes at the epistemological level knowledge that is 
“cognitively unaccessible” because “we do not yet know” (2014, p. 
7). This could include “professionals and organizations focusing on 
what they do well and excluding that which eludes them,” and she 
makes the point that while Foucault never discussed agnotology 
and non-knowledge explicitly, he drew attention to “things/
bodies/identities that are elided by epistemological formations” 
(Croissant, 2014, p. 10). The thinking that Bayesian analysis brings 
to determining the possibility of an unforeseen event can enhance 
and support risk assessment theory in technical communication.

RISK ASSESSMENT AND 
COMMUNICATION
To better understand how Bayesian analysis can be used in the 
field of technical communication, we need to consider some of the 
contemporary theories of risk assessment and their applications.

Grabill and Simmons challenge the artificial separation between 
risk assessment and risk communication. As they describe in the 
“technocratic approach” (1998, p. 421) after “decisions have 
been made” (1998, p. 424) by “experts” (1998, p. 425), technical 
communicators are merely to pass this information on to the 
public in the most rhetorically effective manner, which can mean, 
explain the risk and try to show that the risk assessments are indeed 
accurate, but this can lead to the “‘oppression’ of (typically citizen) 
audiences” (Grabill & Simmons, 1998, p. 423–4). However, 
this exclusion of insights of those other than experts is why risk 
communication so often fails (Grabill & Simmons, 1998, p. 420), 
and risk communication can be better practiced if it is constructed 
by a “web, a network, an interactive process of exchanging 
information, opinions and values among all parties” (Grabill & 
Simmons, 1998, p. 425).  Technical communicators can ask for 
institutional changes in power structures to be more inclusive of 
audiences that are communicated to, and this would support more 

useful practices that met with less resistance and production of 
mistrust. 

In the view of Grabill and Simmons (1998), risk assessment and 
communication efforts need to be socially constructed; experts 
should work with others with various degrees of expertise to 
consider risks and make a decision, and this determination is a 
negotiated process. To reify social construction, they use Johnson’s 
(1998) description of the efforts of technical communicators who 
sought to better understand traffic flow in Seattle by incorporating 
the opinions of the driving public via focus groups, surveys, 
interviews, and observations. The technocratic approach would 
have relied on existing traffic flow data alone.

Walsh and Walker (2016) employ Goodnight’s spheres model in 
risk communication as a heuristic that allows us to characterize 
and track dynamic discourses across the boundaries of “genres, 
communities, and forums” (p. 81). This model consists of three 
“spheres of argument”—technical, personal, and public—and 
the intersections of these three “regimes” form “hybrid forums” 
of deliberation (Walker & Walsh, p. 74). Imagine a Venn diagram 
with these three circular bodies, all equal in size, with some overlap 
to convey their intersections or hybrid forums. Goodnight’s key 
contribution, according to Walsh and Walker (2016), is the idea that 
“proliferating uncertainties tend to orbit” in these three spheres in 
“predictable argument patterns” (p. 73).

Each sphere, according to Walsh and Walker (2016), consists 
of the beliefs and discourses that will be valued in them. In the 
technical sphere we would see forums like “scientific journals” 
and “conferences” as discursive communities with “reliability” as 
a value; in the public sphere, “rallies” and “town council meetings” 
would be where ideas are exchanged with values such as “freedom” 
and “equality.” Residing in the private sphere we have “personal 
correspondence” as a forum and “safety” and “happiness” as values 
(p. 74). 

Regarding political uncertainty, Goodnight (2012) writes 
“Arguments engage social change when the systems of authority 
embedded in spheres not only fail to provide resolution but the 
expectations of implicit norms, conventions of propriety, or explicit 
rules become part of the debate” (p. 260). Goodnight (2012) 
attributes the “idea of spheres” to Hans Gerth and C. Wright Mills 
as it “creates a contextual understanding of the world where mis-
expectations open opportunities for social change and risk attaches 
to all communicated anticipations and deeds and interpretations 
of words and deeds,” and “uncertainty is a basic enabling and 
constraining condition” (p. 259). Because there is uncertainty, new 
forums and discourses are always coming into being, recognized, 
and negotiated in these hybrid spaces, and this dynamic is akin to 
the iterative activity scientists and others can engage in when we 
use Bayesian analysis.

Walsh and Walker (2016) identify hybrid forums as the rhetorical 
spaces in the spheres model in uncertainty management and risk 
assessment in technical communication (p. 74). These hybrid 
forums exist in the intersecting boundaries of different spheres and 
discourse communities that allow for policymakers, scientists, and 
members of the public to make their cases, challenge each other, 
and work to be heard in a manner that allows people to reflect on the 
nature of the arguments. Porter’s (1986) descriptions of discourse 
communities and what can be said, where it can be said, and who 
can say it come to mind in this dynamic (p. 46). The spheres model 
allows for scholars of technical communication to “slow down the 
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hybridization of risk discourses” so we can study this dynamic and 
it provides us with “a heuristic to help us track uncertainties as they 
move and diversify through kairoi, genres, and forums” (Walsh 
& Walker, 2016, p. 76). For example, both technical and public 
audience speakers share these hybrid forums, and Callon et al. 
(2009) have also described these spaces as consisting of “experts, 
politicians, technicians, and laypersons” (p. 18). The hybrid forum 
that lies in the intersection of the technical and public spheres could 
consist of “science blogs, environmental impact statements,” and 
“popular science magazines” (Walsh & Walker, 2016, p. 74).

What constitutes a reasonable approximation of risk can be identified, 
resisted, and negotiated in these hybrid spaces: “Uncertainty is a 
boundary object; it is differentially and willfully misunderstood 
by communities to scaffold cooperation or resistance” (Walsh 
& Walker, 2016, p. 79), and this is consonant with the boundary 
objects that Star describes. For example, Star (2010) discovered 
that marginalia found on the forms that nineteenth-century 
physicians gave to family members of epileptics to record what 
they witnessed—notes like “exposed to night air” and “had too 
much hot soup”—were in the margins precisely because they did 
not fit into the approved symptoms or observations in the body of 
the forms, and thus “a whole folk medicine” was excluded from the 
research (p. 607). This observation led Star (2010) to ask, “How do 
forms shape and squeeze out what can be known and collected?” 
and how are “standards and boundary objects inextricably linked” 
(p. 607), and this linkage could take place in the hybrid space 
between technical, public, and private spheres that Walsh and 
Walker describe.

The spheres model better allows us to see at what point people are 
agreeing and disagreeing with ideas and values, where they have 
been generated from, where they are being willfully ignored, and 
where they constitute boundary objects. In this rhetorical space, 
what counts can be identified and disputed. Ottinger describes how 
official scientific standards can have a “boundary-policy function” 
and “structure the debates over who can participate” (2010, p. 
264–65).  However, citizen scientists can produce scientific 
data that, while not based on the official standards used to make 
environmental policy, can eventually compel officials to take 
some action. To determine risk, government technocrats used the 
measurements of effluent emissions from a local chemical plant 
that were averaged out over a twenty-four hour period as their sole 
standard for regulatory oversight, but the local citizens collected 
air samples at peak hours and insisted that their measurements 
be taken into consideration as a standard. Both the averaged and 
snapshot methods were inductive as there was no statistical data 
that could absolutely correlate effluent with health risks. In this 
hybrid space between government technocrats and the public, 
the citizens scientists were able to communicate that short bursts 
of effluent could potentially have severe effects on the area’s 
residents (Ottinger, 2010, p. 257), or as Walsh and Walker describe, 
“uncertainty-based shifting of authority from scientists to citizens 
can on occasion enable, rather than stymie, effective policy action” 
(2016, p. 79).

The “topoi of uncertainty” that both generate or restrict the scope 
of arguments in the hybrid spaces between Goodnight’s spheres 
also serve as boundary objects because they allow for arguments 
and characterizations of uncertainties to be “translated” between 
spheres (Walsh & Walker, 2016, p. 81). To better characterize these 
three regimes in the spheres model, private or personal uncertainties 
channel belief and express commitment to that belief, technical 

uncertainties identify data that provides empirical evidence of 
belief, and public or political uncertainties convert “belief into 
conviction” (Walsh & Walker, 2016, p. 81).

Using a case study of Huiling Ding, Walsh and Walker illustrate 
how the spheres model can be applied to more acutely describe 
and track the movement and translations of arguments across 
spheres that influenced the World Health Organization’s advisories 
on the H1N1 flu and potential pandemic. In Ding’s case (2013), 
she showed that there were two uncertainties at the boundaries 
between communities that the World Health Organization was 
considering: 1) the likelihood that without screening passengers as 
they left Western nations to come to China, there would be a greater 
transmission of H1N1, and 2), the potential for political backlash of 
the West that would weaken the already troubled global economy of 
2009 if there was a slowdown in the movement of people between 
continents.

Ding (2013) calls our attention to an “open letter” posted in an 
online space from a Chinese graduate student named Sheng who, 
while studying in the United States, employed calls to deeply 
embedded values in Chinese culture that emphasized self-sacrifice 
and duty to family and country to personally implore other 
graduate students not to return home during the height of the H1N1 
flu pandemic in 2009: “ . . . I urge all overseas returnees to act 
responsibly for our motherland and for our family members” (as 
cited in Ding, p. 141). The personal letter had “significant” impact; 
many Chinese students who were studying overseas canceled their 
return home and “most” who did return engaged in self-imposed 
quarantines (2013, p. 142). De Certeau describes how “the mute 
processes that organize the establishment of the socioeconomic 
order” are ubiquitous and that it is important “to discover how 
an entire society resists being reduced” by them; “consumers” 
or “dominees” of the society can “manipulate the mechanisms 
of discipline and conform to them only in order to evade them” 
(2011, p. xiv), and we can see this theory reified in Sheng’s use of 
this online space and deploying the time honored commonplaces 
that have traditionally served to uphold the power structure of 
Chinese society as his personal message was heard and amplified 
as it proliferated between communities to challenge the Chinese 
establishment.

The chief epidemiologist for the Chinese Center for Disease 
Control (CDC) eventually made the choice to advise students, 
based on the effect of this widely circulated “bottom-up travel 
advice” from Sheng, to, among other things, “avoid contact 
with high-risk populations,” and this contrasted with the initial 
communications from official sources that played down the 
potential risk of the H1N1 pandemic (Ding, 2013, p. 143). Without 
this hybrid forum that existed between the public/technical and 
personal regimes that allowed for the personal posting of this open 
letter, it would be difficult to generate these ideas that bring people 
together. The political and personal discourse from non-experts or 
informed citizens outside of official technical institutions was both 
informative and actionable and served to form an “epidemiological 
gaze” (Ding, 2013, p. 144). These hybrid spaces can foster 
innovative risk deliberation that “combine the argument standards 
of home and target spheres” and “expose the interdependence of 
two or more terms that are usually opposed in the target sphere” 
such as “person and nation, objectivity and subjectivity, fact and 
value” (Walsh & Walker, 2016, p. 83).

In their study, Walsh and Walker commend Ding’s analysis in 
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general but suggest that she could more acutely define or identify 
the movement and translation of ideas between the regimes and 
hybrid forums they identify to better describe the kairotic nature 
of both of her studies on H1N1 (2013) and SARS (2009). She 
moves from a technical sphere to the public sphere, but without 
specifying how technical uncertainties such as forecasts based 
on mathematical models are eventually transferred into political 
uncertainties (Walsh & Walker, p. 81). Ding does identify technical 
theory, such as the idea that people from countries that are seeing 
an outbreak in H1N1 should be screened before they board planes, 
but is satisfied with just pointing out the hypocrisy of the shifting of 
policy recommendations of the World Health Organization (WHO) 
without detailing the discursive dynamic of this shift. Here are 
Ding’s major points. When SARS was first reaching substantial 
levels in China in 2003, the WHO held that border screenings 
should be in place before people left China to come to the United 
States where there were no documented cases. Conversely, when 
HIN1 was identified in the United States in 2009, using border 
screenings of passengers who were coming to China from the 
United States was not considered a viable policy as it would have 
a negative effect on the economic considerations during a time of 
global recession, and this dynamic suggests a Western bias in the 
WHO’s decision making process.

The spatial elements of kairos in this rhetorical situation has 
many layers and the specific movements of ideas and their effects 
cannot always be reduced to one thought or event that describes 
the absolute reasons why things changed over time, the temporal 
dimension of kairos. However, in a nutshell, Walsh and Walker’s 
analysis extends Ding’s points by demonstrating that initially, a 
technical uncertainty was surpassed by a political uncertainty which 
was then overridden by a lone actor who channeled his private or 
personal uncertainties that were based on his own common sense 
understanding of epidemiology into an expression of belief that 
was shared in a hybrid space that existed between the personal and 
public spheres that eventually altered the position of a government 
technocrat who was making decisions from the technical sphere.

To be fair to Ding, she does identify and detail interactions between 
mainland Chinese inhabitants and diasporic Chinese studying 
overseas in the United States who could possibly transfer H1N1 
to China. This “transnational virtual community” (2013, p.141) 
could be understood as a hybrid space between personal and 
public spheres and the comment from Sheng above constitutes the 
kinds of discourse one might see here as described by Walsh and 
Walker, but she does not use their terminology. She does identify 
the medium, ethos, and position of Sheng in his society with clarity 
and demonstrates how his message changed the way the Chinese 
authorities communicated the risk of H1N1, thus using the public 
and civic values that Goodnight’s model helps reveal.

APPLYING BAYES TO RISK 
COMMUNICATION
If we are using the spheres model to better describe the nature 
of the uncertainty we have theorized or identified, we can in 
some cases more accurately assess the uncertainty and generate 
probabilistically based forecasts using Bayesian analysis. 

Using Bayesian analysis, we could consider the possibility or 
uncertainty that screening passengers before they took flights 
back home to China from the United States would significantly 
decrease the transmission of disease. If we assigned and adjusted 

numerical values to a prior in Bayes’s formulation and applied 
this technique to Ding’s work, we might be able to recognize that 
students coming home from China posed a greater threat than what 
the government initially suggested. Given that there were Chinese 
students studying in America during the H1N1 outbreak, they 
would be in a different position than the technocrats in China who 
produced health advisories. They would have more access to social 
media forums to present their ideas, and perhaps grown use to more 
freedom of expression living in their host country. These students 
might have an enhanced ethos as they were living where H1N1 
was actually taking hold, yet they could also be considered Chinese 
patriots trying to save the people of China from this disease. Thus, 
what these students felt in the private sphere could be more readily 
generated, believed, and passed on to others in the public sphere 
that shared a hybrid space with health officials in the technical 
sphere. 

We could extend the formula we previously described (Morris, 
2016) with the same numbers to demonstrate that those passengers 
boarding planes and leaving America to return home to China have 
a twenty-two-and-a-half-percent chance of having the flu if they 
have a sore throat or a cough. This could be used to induce the 
authorities in power to make the case for screening even though 
there might be a political and economic cost because of the 
recession. This number would be based on the prior percentage of 
all people in the general population who had the flu, which was five 
percent in this earlier example.

But this prior could even be debated and adjusted in the fashion 
that Bayesian analysis affords and in the context of the spheres 
model. For example, students who travel home from universities 
usually do so right after finals, a period of high stress and sleep 
deprivation, and students could have weakened immune systems 
and be more susceptible to contagion than the members of the 
general population. International students are more likely to live on 
campuses than the general population, so they are in high contact 
areas in dorms, libraries, and dining halls. In the fall before finals, 
many American students travel home for Thanksgiving and see 
family and friends who might have the flu, perhaps contract it, and 
then bring it back to their universities. This last factor is something 
that Chinese students living abroad would more likely be cognizant 
of than public health officials in China who do not understand 
the place in American culture of this holiday and thus not be 
aware of the post-Thanksgiving bump in contagion transmission. 
International students studying in America would be more aware 
of all of these factors if they were hearing public health messages 
regarding H1N1 at their respective universities and coming across 
fellow students who were sick; they would be viscerally aware of 
the disease, something the mainland Chinese public and some of 
the political authorities might not be aware of. 

Using the motivating value of “progress” often found in the public 
sphere of Goodnight’s model, they could bring these facts and 
sensibilities into a hybrid space between the public and technical 
communities to educate, cajole, motivate, put on notice, and 
implore Chinese health officials to take action. They could show 
the value of screening students at airports for symptoms of the flu, 
have them go into self-imposed quarantine if they do get home to 
China and find that they have developed these symptoms. In Ding’s 
study, Sheng was the one individual who did the most to catalyze 
this phenomenon, someone working out of the personal sphere and 
motivated by values such as loyalty and safety as he implored his 
fellow citizens in the public sphere to not return to their homeland 
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until the flu season was over.

Thus, students coming home from American universities might 
even see higher rates of exposure to contagions such as the flu, 
and the prior or P(A) would be debated and adjusted to say eight 
percent of the population in a university community. This would 
give us the following formulation:

.36 =  .08 X .9

                                          .2

Thirty-six percent of the students who were attempting to board 
planes at airports with the symptoms of cough and a headache 
would have the flu, up from twenty-two percent in our original 
formulation. This shows that there is a significant increase in 
carriers of the flu with only a three percent increase—five to eight 
percent—in the second prior that we settled on. This could temper 
the political considerations and more highly value the science. 

The key takeaway from this numerical example is that if we do 
come up with a scenario and then begin to determine what the prior 
should be, we have something to start with, something to debate, 
something to adjust, something to base a recommendation on, 
something to show others and perhaps convince them to change 
their thinking. It reveals a dynamic that compels us to focus on the 
effect of one variable. However probabilistic and subjective, this 
relatively simple statistical tool is transparent, and in this example, 
it could convince reasonable people of the increased value of 
screening passengers.

Coupled with the risk assessment theory posed by Walker and 
Walsh, we could better understand how the assumptions and values 
of others need to be considered when initially coming up with a 
scenario and then deciding on the value of the priors we will use 
to determine the probabilistic outcome. The essential subjectivity 
of data that can be unpacked in hybrid spaces; who discovers or 
recognizes it, where it can be found, and how a conversation can 
follow that better allows us to modify or fine tune their values 
can be identified with the spheres model and applied to Bayesian 
analysis, or as Morris (2016) has written, Bayes allows us “to 
quantify skepticism and enable us to have a clearer understanding” 
of a situation involving risk.  Regarding the spheres model, Walsh 
and Walker describe a similar affordance that encourages an 
examination based on the identification and circulation of ideas 
and texts between spheres and within hybrid spaces, and “how 
and when might uncertainties be used to build reflective capacity 
in audiences and transform doubt into ethical deliberation” which 
allows us to find our way out from “dysfunctional or stagnated risk 
discourse” (2016, p. 83).

Communicating uncertainty that is determined by inductive 
reasoning needs to be conveyed in an accurate and nuanced way. 
In their work on the “epistemological framework” of uncertainty, 
Parrott et al. use “genetic determinists” to describe people who 
believe that regardless of the lifestyle that they have chosen, the 
genes they have inherited will ultimately determine their health 
(2004, p.115). In fact, while they might be more or less predisposed 
to certain medical conditions, “genes seldom absolutely determine 
health” (2004, p.119). For this group, messages need to be tailored 
that “address the interaction of genes with personal behavior, social 
and ecological environments, and cellular and developmental 
processes” (Parrott et al., 2004, p. 107).

This process could be enhanced by examination of all possible 

arguments and values as contextualized by Walsh and Walker. How 
can there be a negotiation in the hybrid space between genetic 
technologists and this specific public? The audience’s “spiritual 
lives” or values as they inform their fatalistic understanding 
of genetics could be considered and ultimately used to tailor a 
rhetorically effective message to them and engage them with the 
medical community (Parrott et al., 2004, p.116). Assessments based 
on probabilistic reasoning often meet with some skepticism and 
some confusion, and involving communication professionals in the 
early stages of iterative assessment activities afforded by Bayesian 
analysis so they can better convey the probabilistic nature of the 
science involved will better allow them to describe risk and to 
employ the most “culturally appropriate statements” (Parrot et. al., 
2004, p.116), and thus produce more rhetorically effective texts.

Regarding the accurate and disciplined use of terms and phrases 
when communicating risk, Moss and Schneider see Bayesian 
analysis as a “paradigm” for “a formal and rigorous language 
used to communicate uncertainty” (2000, p. 36). In their 
“recommendations” to authors working in writing teams on the 
Third Assessment Report (TAR) of the Intergovernmental Panel on 
Climate Change, they point out that terms that have been “used 
differently across chapters and reports” undermine the rigor of the 
analysis and the communication of results to “the general public 
and the media” (Moss & Schneider, 2000, p. 35). Some of these 
terms are “high, medium, and low confidence,” “almost certainly,” 
“doubtful,” and “unlikely” (Moss & Schneider, 2000, p. 35). While 
they hold that subjective recommendations using Bayesian analysis 
are “most appropriate,” it is not difficult to see that rigor needs 
to be applied by writing teams to the rhetorical dimensions of 
the language, and the iterative nature of Bayesian analysis could 
challenge writers to carefully examine and reexamine the terms and 
phrases that they use (Moss and Schneider, 2000, p. 36).

CONCLUSION
As we have seen in some examples above, Bayes’s theorem in 
its strictest application asks for uncertainty to be distilled into a 
numerical value, a prior, and though it is “nominally a mathematical 
formula,” it offers us much more than this as it challenges us to 
be more comfortable with “probability” and “uncertainty” (Silver, 
2012, p. 15) and generates an examination of what might in fact 
constitute the kinds of information we can consider and rely on 
in risk assessment. While Marcus and Davis (2013) have pointed 
out that Bayes’s theorem cannot readily be applied to all situations 
when there is not any “consensus ” about what a prior should be, 
Guerra-Pujol (2013) points out that “it doesn’t really matter what 
your priors are as long as you update them regarding the matter 
you are uncertain about.”  Silver (2012) expands on this as he 
points out that the Bayesian method “encourages us to hold a large 
number of hypotheses in our head at once, to think about them 
probabilistically, and to update them frequently when we come 
across new information that might be more or less consistent with 
them” (p. 444).

Thus, as Thomas Bayes did when he subjectively determined “the 
value of his initial belief” (McGrayne, p. 8), today’s professionals 
can confront a risk assessment issue by first coming up with 
hypothetical numbers for priors or conditional probabilities based 
on induction and see how the models would have worked with this 
data as Murray describes above. They can continue to refine their 
models by entertaining new hypotheses or possible ways of framing 
data, thus adjusting their priors or conditional probabilities. In the 
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National Weather Service example, perhaps we could imagine a 
situation where the forecasters establish a number for a prior that 
indicated what is the probability that on any day a hurricane will 
hit this region of the country. Given their knowledge of past events, 
conditional probabilities, and their own inductive reasoning, they 
could adjust this value and keep adjusting it as new meteorological 
data comes in.

Jaynes (2003) likens inductive reasoning in science to “qualitative 
plausible reasoning,” and that “it is not the function of induction 
to be ‘right,’ and working scientists do not use it for that purpose” 
(p. 311). However, induction does ask “what predictions are most 
strongly indicated by our present hypotheses and our present 
information?” (Jaynes, 2003, p. 310). He describes Bayesian theory 
as a “unique quantitative expression” of inductive reasoning and 
points out its value relative to the frequentist model that is limited 
to using known datasets to begin an analysis (p. 311). Silver (2012) 
sees Bayes’s theorem as a way to consider situations that those 
in other schools of thought have been reluctant to, and that “The 
problem comes when, out of frustration that our knowledge of the 
world is imperfect, we fail to make a forecast at all” (p. 421).

With these considerations in mind, here are some recommendations 
to technical communication professionals who are working in 
organizations that are concerned with risk assessment:

• Understand that uncertainty is based on a potential problem we 
are facing, but this is not necessarily a bad thing. It challenges 
us to assess our commitment to our beliefs about an issue, be 
cognizant of different ways of thinking and what is valued, 
and negotiate our differences that can lead to better solutions. 

• See how Bayes’s approach can also be enhanced by an 
examination of the texts and an awareness of the values in 
each of Goodnight’s three spheres and their intersecting 
hybrid communities.  

• Consider how the forums used to communicate risk in each 
sphere can mediate our understanding of an issue. 

• Become aware of the value of Bayes’s formula as we can 
use inductive reasoning to reveal “unknown, unknowns.” We 
do not have to use empirical data that are already in place; 
assessments based on imagined probabilities can be of value.

• Know that Bayesian thinking and the examination of the 
kairos of a rhetorical situation are both dynamic and iterative 
practices and welcome the inclusion or examination of new 
information and insights.

• Recognize that Bayesian thinking allows us to confront 
and see our way around as “dysfunctional or stagnated risk 
discourse” (Walsh & Walker, 2016, p. 83).   

• Be mindful of the rhetorical nature of the language used to 
convey risk across boundaries and into different discourse 
communities.

Communicating complex information that stems from Bayesian 
analysis and induction requires that we use these points as heuristics 
so we can better convey both the potential and limits of probabilistic 
reasoning, learn how it might be valued in different communities 
and possibly support the beliefs of their members, and also be open 
to the idea that new information and ideas generated from sources 
that come from each community should be considered and that risk 
assessment and communication is an iterative process.
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ABSTRACT
This experience report shares lessons learned from a multi-staged 
prototyping process, over a five-year period, that involved the 
creation and iterative development of a mobile platform and dozens 
of prototype examples of interactive locative-media artifacts, 
including locative journalism. Thematically linked to a public art 
collection, the mobile app was designed as a research instrument 
aimed at an external audience of passersby, actively using 
smartphones. This paper documents and outlines key decisions 
made about the platform and content in response to observed 
experiences. It also identifies emergent areas of research potential 
intertwined in the undertaking of such a prototyping process.
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INTRODUCTION
Communication takes place, per the idiom about it. That phrase 
refers to the information-exchanging action happening somewhere. 
In the communication process, a discourse territory gets defined 
and bounded by inscriptions that manifest within it. These moments 
are realized, and reflected upon, as a part of a spatial and temporal 
context, embodied with some sort of a physicality, shaped by 
sociocultural and historical frames of reference that each participant 
contributes. Conceptualizations of space and place can conjure 
many ideas, including of a spectrum that theorizes undifferentiated 
and transitional space on one end and highly particularized and 
inscribed place on the other (Casey, 2013; Cresswell, 2004; Massey, 
2013; Tuan, 1977; Wilken, 2008). This place-making moment—
where communication happens—therefore is of fundamental 
concern to communication designers and researchers (St.Amant, 
2018a), even though it routinely is taken for granted, ignored, or 
simply unrecognized. 

The who, the what, the when, the how, and the why of communication 
all have to emerge and instantiate somewhere, if they are to occur 
beyond intrapersonal theoretics. Where this materialization 
happens—if that makes a difference whatsoever in the message 
or even use of the message—therefore matters. This experience 
report, in turn, offers insights from direct interventions and related 
field studies—with mobile technologies—over a recent five-year 
period. Its academic products include pragmatic documentation of 
experiments and their designs, user-testing results, observations, 
and a collection of lessons learned. 

Such investigations of corporeal contexts especially need more 
attention from applied scholars incorporating mobile technologies 
(Robinson, Lanius, & Weber, 2018). Such locative-media exigence 
transcends disciplines, particularly for those engaged in aspects of 
user-experience design, who are striving to understand relationships 
between location and usability, as a way to improve communicative 
connections in the smartphone era (St.Amant, 2018a, St.Amant, 
2018b, Fan, 2017, Frith, 2015). The “triple revolution,” which 
combines a roughly decade-long era of related developments in 
the Internet, wireless connectivity, and social media (Rainie & 
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Wellman, 2012, p. 19), privileges and expands communication 
mobility. Similar to the ways in which the advent of linear 
perspective tilted public interests toward visual culture (Jay, 1993), 
the advent of smartphones has drawn societal attention to fluidities 
in communication contexts or to the perceived potential of such a 
mobility, even if it is unenacted (Campbell, 2018; Campbell 2020; 
Wilken & Goggin, 2017). 

An intent of this work was to establish insider positionality 
in this realm of locative media and to investigate the “wicked 
problem” of designing for mobility, in which user attention rapidly 
toggles between physical and mobile interfaces and competing 
yet intertwined contexts, many outside of a designer’s purview, 
control, or interest (Verhulsdonck, 2017, p. 56). As Farman (2012) 
envisioned such an information-exchanging dynamic, mobile 
technologies, such as smartphones, create an interface in the world 
that can transcend digital and physical environments to create a 
mixed and hybrid media ecosystem. Users can emphasize the 
physical of this hybrid by putting their phones in their pockets (and 
responding only to sounds or vibrations). Or emphasize the digital 
by putting on headphones and positioning smartphone screens 
close to their faces. They can seek external information, even 
deeply into the recesses of the Internet. They can be prompted by 
programming and geolocation hardware to pause and engage in an 
activity at a specific spot. All of these situations, and many more, 
coinhabit within mobile experiences. So how can such experiences 
holistically be studied? 

For initial resources to marshal toward this effort, I had just a 
special-topics class to offer, a small grant to cover programming 
costs, and a lingering interest in creating prototypes of new forms 
of locative media. I knew I wanted to share durable information 
that led to deeper learning about places and better interactions 
with them. I knew I needed multiple sites, to test transferability of 
findings, and each site needed a physical landmark to draw interest 
and to signal that something informationally richer might be there, 
if a person just were to look carefully and seek it.

During this contemplation and preproduction period, I would walk 
by a broken fountain in the middle of my campus just about every 
day and wonder why that had never been fixed (more details below). 
After asking myself that question on several occasions, I thought 
about other people possibly wondering the same thing. I also walked 
by many different pieces of public art around campus and thought 
of the questions I had, when in the vicinity of the artwork, based on 
the scant information present, the foundational information missing, 
and my personal curiosities. I wondered what kinds of meaningful 
interactions could be prompted by smartphones at these sites. As I 
kept coming back over and over again to various public art sites on 
campus and in my community, I knew I had found fertile locations 
for my field laboratories. But to discover what I really wanted to 
know, without the necessary research instruments already at hand, 
I also knew that I had prototypes to build and important research 
questions to investigate and pursue, such as:

RQ1: In what ways can place matter in user-experience-design 
prototyping?

RQ2: In what ways can developing prototypes of place around 
public art generate novel forms of locative media, or even more 
specifically of locative journalism, worthy of further development 
and study? 

LITERATURE REVIEW
Prototypes have been used for centuries to help produce innovative 
and effective representations of ideas that build connections among 
stakeholders, including between designers and their audiences 
(Isa & Liem, 2020). User expectations often relate to context, and 
prototypes of place can help to identify aspects that could create 
or affect perceptions of affordances or constraints offered by a 
physical setting (St.Amant, 2018b). 

Despite the ascent and increased ubiquity of mobile technologies 
in societies throughout the world during the past decade, usability 
and user-experience studies of these phenomena have not kept 
pace, with frustrated users abandoning more than half of the 
mobile media sites encountered in roughly three seconds or less 
(Knight, 2019). The field of user-experience-design research 
meanwhile has shown growing acceptance of studies in all phases 
of product development, including early stages. Besides more of an 
emphasis on prototyping, that expansion has encompassed human 
responses and attitudes about technologies as well (Robinson, 
Lanius, & Weber, 2018). Empirical research into locative media 
therefore seems to fit well in this field of communication design. 
Conceptual and physical prototypes can lessen uncertainties about 
a design while under development. But more research needs to be 
done about how mixing conceptual and physical prototypes can be 
useful, especially in the design of locative media.

St.Amant (2018b) explicitly connected user expectations to context 
and argues that the better that user-experience designers understand 
a particular place of use, the greater the chances of creating designs 
that are useful there. He posited that a conceptual prototype of place 
represents elements you expect to encounter in that specific context. 
By surveying dozens of places of public art in my community, for 
example, I knew I could expect to find the artwork either in an open 
public setting, such as a courtyard, or in a public building, open to 
visitors during regular business hours. In either type of location, 
the artwork typically would be accompanied by a small label that 
shared the name of the artist, the name of the work, the year it 
was placed, and a reference to the funder, usually the Hawai‘i 
State Foundation on Culture and the Arts. Beyond those basics, 
though, the contexts varied widely, such as the contrasts between 
being situated in an easily accessible and open grassy field, near a 
busy road, or being housed in a special room on the top floor of a 
university library, which required staff permission to enter.

Locations of public art typically are places that are intended to 
spark conversations throughout the world and across cultures. 
Communities generally come together to commission, create, 
and place a piece of public art in order to inspire people who 
encounter it—in the physical environment—into some sort of 
thought or action. Public-art places therefore are felicitous sites for 
experimentations into locative-media design. 

To broaden and enrich academic perspectives on such mobile 
media, at least some scholars are going to have to design, build, and 
test apps as a way to examine them from an internal positionality 
(Brown, 1992; Crompton, 2013; Design-Based Research Collective, 
2003; de Souza e Silva & Delacruz, 2006; Dunleavy & Dede, 
2014; Henze, 2012; Kearney, Burden, & Shuck, 2019; Martin, & 
Ertzberger, 2013; McMillan, et al., 2010). St.Amant (2018b) wrote 
that a key to this type of research is collecting information that allows 
the user-experience designer to develop, test, and revise according 
to feedback from users, in a cyclical nature. He suggested a process 
with three general steps: 1. Context Identification, 2. Prototype 
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Mapping, and 3. Prototype Testing. Even though this project began 
before St.Amant’s (2018b) publication, general concepts—like he 
described—already had been circulating in the research community 
and in my research project. For his part, St.Amant put them in a 
particular order, provided depth to the ideas, and gave them specific 
boundaries, outlining a process that retrospectively is reflected in 
this report. In that respect, he provided a procedural framework for 
conceptually structuring this type of research, which was used to 
classify and categorize descriptions of what happened during this 
project as a post-mortem organizational and reporting tool.

The Mānoa Public Art app was built for this research purpose. 
As a free and open-source app, it has clear community benefits, 
widely sharing information about the large public-art collection on 
or near the University of Hawai‘i ’s flagship campus, in a Honolulu 
neighborhood, just north of Waikiki, called Mānoa. The first group 
of students who worked on it, as part of a graduate class on “Locative 
Journalism,” helped to design the structure and the content focus. 
The groups of students that have contributed to it since have been 
trained to think of it as a research tool first, a platform for innovative 
mobile-media content second, and a community resource third, 
created primarily to study user-experience design and interaction 
with locative media in-situ. 

This functional example, available by searching for “Mānoa Public 
Art” in both iOS and Android markets, illustrates behind-the-scenes 
decisions and the underlying pragmatics of creating content and a 
platform for exploring issues related to user-experience design of 
locative media. It also provides a replicable framework (see Figure 
1) for pursuing similar projects at other campuses or communities, 
integrating people, place, and information digitally embedded in 
a location, via geolocative technologies, and triggered by sensors 
that come standard on smartphones. 

Context Identification: Mānoa Public Art
For Context Identification, St.Amant (2018b) recommended an 
examination of the context or contexts where users perform a 
process. In this case, I considered the process an interaction among 
people, place, and smartphones, primarily focused on a physical 
artifact of that place. When starting this project, I considered many 
types of potential test sites for such a process, including those of 
significant cultural, social, historical, and natural importance. I 
knew I needed a landmark that could signal to a passerby that the 
potential for deeper place engagement existed, as a way to trigger a 
mixed reality of digital and physical information. Ideally, I thought, 
the landmark would be the place’s primary artifact of interest. 

I also wanted to work across multiple test sites, in order to examine 
the transferability of any findings. Each test site needed a similar 
type of prompt. Most cities—and college campuses—have public-
art collections. They typically are underused and underappreciated. 
They also usually are information poor in context about the art, 
with little more than a small label of background details. In such 
contexts, I could expect that the artwork would have that label, and 
the general proximity of the artwork could be accessed by almost 
anyone, including those with mobility impairments, based on 
Americans with Disabilities Act standards generally regulated in 
public places, including on public college campuses. In addition, 
human sensory organs, such as eyes and ears, could be extended 
and amplified (McLuhan, 1964) through their smartphones, which 
most of them would have, per current statistics provided by the 
PEW Research Center about adoption rates of mobile devices by 
American adults (“Mobile Fact Sheet,” 2019). 

To put a scope on this effort, and to identify our corpus of 
possibilities, students and I focused only on public art within the 
official boundaries of the Mānoa neighborhood of Oahu, most of 
which— but not all—had been identified by the university as a 
part of the state’s public-art collection in this vicinity. As another 
limitation, the experiences we were to design had to exist only in 
mobile-app form, without any physical-environment enhancements, 
meaning our intervention had to be through mobile media only. 
A mobile-app intervention is useless without the user having a 
smartphone that our program had been designed for (a supported 
version of Android or iOS). But the user also would have to be 
willing, or willing to be enticed, to open that app’s mobile interface 
and at least partially experience their present place through it for 
more than a few seconds. That means the phone would have to 
be connected to the Internet or wireless network. It would have to 
connect its GPS sensors with GPS satellites, to locate the place and 
locate the user and bring those two together.

To make this happen, the user would have to download the free 
app, open the app, and engage with the mobile media in the app, 
including those users with varying levels of sensory abilities 
(some blind, some visually impaired, some color-blind, some 
deaf, some hard-of-hearing, etc.). Therefore, media accessibility 
was an important consideration. In addition, the battery on the 
device would have to be charged enough to complete the provided 
information exchanges, and, maybe most importantly, the user 
would have to willfully want to participate in this activity, which 
was not a trivial design concern. College students typically are not 
wandering around campus musing about the meanings of nearby 
public art. In our studies, we found that many of them did not even 
notice the art—even if they walked by it daily—unless our app, or 
us, pointed it out to them. 

But if we could get them to notice the art, and if all of the technical 
processes went right, and the user was motivated and engaged 
enough to give it a chance, only then would our design team really 
have an opportunity to affect the experiences that person had in 
that place. From the researcher perspective, if we really did our 
homework about the place and the public art, and understood the 
dynamic already existing in the physical environment between 
people and context, like we wanted to do, and if we designed an 
engaging-enough experience for that particular place, then we 
might just learn about the peculiarities of locative media. In other 
words, there were a lot of background steps to take, and a lot of 
connections to make, just to get to the part of the research we really 
wanted to do.

To this end, in the fall of 2015, I first created a “special topics” class 
on Locative Journalism with five master’s level graduate students. 
This class was 15 weeks long, meeting once a week, for about 
three hours per session. Collaboratively co-creating this new class, 
my students and I took opportunities in our formal First Space 
learning settings to consider ways—through emerging affordances 
of mobile technologies—that our university campus could become 
both a more dynamic learning place and a multilayered physical 
learning space, with a porous boundary between student designers, 
community audiences, and informal Third Space learners.

We started this process by imagining the wildest possibilities we 
could (one student, for example, envisioned an elaborate production 
of street theater around an oddly out-of-place statue, intended 
to prompt a variety of responses both physical and digital, that 
would be captured by smartphones in the crowd, to be streamed 
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live and also available for replay). But we eventually settled into 
a pragmatic mindset about productive ways to investigate ideas of 
locative media, with our initiative’s boundaries gradually formed 
by the constraints of our technological skills, project resources, and 
the rigid time frame of a semester-long production cycle. 

We also considered a variety of content options, including locative 
media about the many exemplary plants and trees on campus, for 
which the university has a designated tour, or developing overlaps 
with the neighborhood’s sponsored tour of historic homes. But we 
chose instead to explore mobile-mediated interactions between 
people and public art, for a variety of reasons, including the 
passive nature of this activity in general, open access to the raw 
materials, and the latent learning potential of such an art collection 
and its generally disconnected passersby. Hawaii also was the first 
U.S. state to enact a Percent-for-Art in Public Places program, 
dedicating 1 percent of the construction costs on new buildings 
for the commissioning or acquisition of art. The choice of content 
therefore had historic, journalistic, and experimental foundations. 

The basic structure of this class was similar to other graduate 
classes, in that we covered weekly assigned readings about the 
core topics, as in mobile media in general, and locative media in 
particular. What differed greatly in structure, though, was the open 
pursuit of a buildable idea that could be envisioned, planned, and 
executed during the course of a single semester. The interactive 
mobile experience, and all of its parts, was the final product of the 
course. Because none of these students had studied mobile media 
before, and only one of them had any type of professional media-
production experience, the first five weeks of the course were 
devoted to building a basic level of knowledge about these topics, 
through an extensive literature review, including examining how 
they overlapped, or could overlap, and trying out potential ideas as a 
part of those discussions. We also brought in via videoconferencing 
five prominent scholars in the field, to get a global sense of the 
direction of this type of scholarship and to brainstorm with external 
actors.

That class turned out to be just the first of five—both undergraduate- 
and graduate-level courses—to significantly contribute to this 
experience report and this research project’s academic products 
during the five-year span, plus a couple of additional classes that 
contributed students as user-experience testers as well.

Prototype Mapping: Mānoa Public Art
When Prototype Mapping, St.Amant (2018b) suggested 
determining what features or characteristics users associate with 
the related prototype of place. Once such factors are known, he 
wrote, user-experience designers can create models of those 
prototypes for that particular place. This is a two-step process 
identifying both prototypes of context and prototypes of objects 
(items or individuals). The goal of this part of the process is to 
develop representations of what features or characteristics the 
context should have, including through the mobile interface. This 
information is critical to successful modeling of prototypes.

Through such discovery steps, user-experience design has been 
found to be a continual conversation with the external world 
and its artifacts, with oneself, and with other people, including a 
design’s intended and unintended audiences. The most successful 
interactions of this type usually have been found to happen when 
the user is in control of the activity, can test ideas by performing 
experiments, and can ask questions, collaborate with others, seek 

out new knowledge and plan new actions (Rudman, Sharples, et 
al., 2008, p. 149). Responsive interaction design, in turn, seeks 
to establish a dialogue between products, people, and physical 
contexts, in order to anticipate how the use of in-situ content 
will affect comprehension, and to determine appropriate forms. 
The complexity of such a design process, the unpredictability 
of usage, and the rapid development of technologies as design 
materials make concrete examples of good interaction the only 
stable foundation for future prototypes and models of place-based 
experiences (Gottleib, 2008, pp. 167–175). 

The origins of this study actually started thousands of miles away 
from Hawaii, on the Blackfeet Nation’s tribal grounds in northwest 
Montana, around Browning, just east of Glacier National Park. In 
that vicinity, a research team composed of freelance journalists, 
filmmakers, and scholars from Washington State University, 
University of Oregon, and the University of Hawai‘i (also this 
paper’s author) worked together in the early 2010s on a documentary 
film and experimental locative-media mobile app. This free app—
available for both Android and iOS—commemorated the 50th 
anniversary of the worst natural disaster in Montana’s history, an 
enormous flood that killed 30 Blackfeet tribal members, many of 
whom were children. The ‘64 Flood app, through its short films and 
reporting, told a story of the effects of the flood, as a retrospective 
but also from the previously neglected Blackfeet perspective. Most 
relevant to this paper, it also digitally embedded all of that media 
into particular GPS locations around the tribal grounds, based on 
either where the stories took place, or where the storyteller shared 
the information. The ‘64 Flood app was released in 2014, and its 
code and simple interface designs also were aimed at constructing 
a flexible new platform, from which these types of interactive 

Figure 1: The first three iterative cycles of the Mānoa Public 
Art design-based research project.
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locative-media stories could be delivered elsewhere but also as a 
springboard for further innovation and research on this topic area. 
A few months later, I applied for a neighborhood grant of $2,000 
(from Malama Mānoa) with the idea of repurposing the code by 
stripping the content from the ‘64 Flood app and adding new types 
of journalistic content, of an undetermined nature. From there, the 
five students in that original special-topics class in 2015 generally 
followed the creative process later outlined under the umbrella of 
St.Amant’s categories of development (2018b) through iterative 
action-research cycles outlined in Figure 1. Action-research cycles 
typically follow a progression from idea to planning to action/
intervention, which is observed and recorded through empirical 
means, followed by a reflection period, in which the original idea 
and plans are modified based on the findings, and a new cycle of 
action research begins (Elliott, 1991; Herr & Anderson, 2005; 
Anderson & Shattuck, 2012; Jones, Scanlon, & Clough, 2013; 
Liaw, Hatala, & Huang, 2010; Sharples, Taylor, & Vavoula, 2010). 

I worked with the students in the class, in the formal First Space of 
the classroom, to conduct the following prototype-mapping steps:

Step 1: Identify a piece of public art in Mānoa that could serve as 
the hub of an interactive piece of locative media.

Step 2: Spend significant time, at least a couple of hours, just in the 
presence of the piece, getting to know it, and examining it carefully, 
including its setting, taking notes about who happens to pass by and 
what people typically do while in the vicinity of this artwork.

Step 3: Furthermore, watch carefully how people interact with the 
artwork (or not) now, and think about how a mobile device and 
locative media could enhance this experience in significant ways. 
Interview representative users, about their potential interests in the 
public art, when possible.

Step 4: Determine the news values of those ideas (Caple & 
Bednarek, 2015), in terms of what makes each experience 
“journalistic,” and develop the journalistic questions it will ask of 
sources as well as the story it will tell audiences. In this case, in the 
information neighborhoods we explored, including entertainment, 
public relations, cultural critique, etc., we pursued what we thought 
were the most journalistic of the ideas generated.

Step 5: Determine precisely how spatiality—and the interplay 
between digital and physical data gathering at this location—is 
important to this experience and refine the plan to emphasize that 
element. 

Step 6: Determine how sociability—and the interplay between 
people present and not present—is important to this experience and 
refine the plan to emphasize that element, too. 

Step 7: Learn more about the history and context of the piece. Who 
made it and why? How does this piece fit into the Mānoa Public Art 
collection, but also how does it fit into the broad art scene, in the 
area, in the state, in the country, and in the world?

Step 8: Create the learning objectives for what audiences are 
supposed to take away from this experience. 

Step 9: Create a detailed production plan for how and when this 
work will be done, and by whom, setting expectations, roles, and 
hard deadlines.

Step 10: Identify any significant challenges that the team might 
have in completing this production plan, creating a risk analysis of 

those challenges. 

Step 11: Research the story as a journalist would, including 
gathering observational and testimonial data as well as other types 
of documentation to triangulate the validity of the work.

For example, in front of the University of Hawai‘i’s pillared 
administration building, Hawaii Hall, is a traffic roundabout, called 
Varney Circle. In the middle of that traffic circle is a fountain. This 
fountain has been dry for at least a decade, growing black mold on 
it, and weeds around it. Instead of serving as a source of pride, and 
as a symbolic fount of wisdom and vitality, this overgrown central 
campus architectural figure fades into the weeds. Students on this 
project, curious about the fountain’s degradation, like I had been, 
decided to investigate the history of it and discovered that students 
at the school about a century earlier had pooled their money to 
build the fountain in honor of a beloved teacher, Ada Susan Varney. 
They also found other interesting footnotes, such as about its 
tiki motif, which is not native to Hawaii and might be the oldest 
existing example of the symbology in the state. Those were leads 
to developing both prototypes of context (articulating historical 
connections to the place) and object prototypes (like how this tiki 
design compares to others in the area) that could be synthesized 
into a broader prototype of place, where we might expect a certain 
collective experience, including water flowing out of the fountain.

Another novel prototype was developed around The Founders 
Gate, which consists of two cast-stone arches, with built-in benches 
sculpturally creating curved arms, welcoming visitors to the area. 
This gate—dedicated in 1933 and placed on opposite corners of 
University Avenue, a main campus thoroughfare—was created 
as a memorial to the founders of the university and intended to 
serve as an entryway to the campus. Yet the development of the 
university grounds did not happen as projected, and the gates now, 
almost a century later, seem out of place, disorientingly leading to 
nowhere in particular. A prototype of context in this case would 
suggest that a person finding these gates would also expect to find a 
purpose for the gates, as in a portal to a new area. With that purpose 
absent, an opportunity for locative media emerges. Taking these 
types of foundational prototype-mapping steps can make low-
fidelity instantiations and user testing more efficient and effective 
by theoretically predicting areas of richest opportunities.

Prototype Testing: Mānoa Public Art
For Prototype Testing, St.Amant (2018b) suggested focus groups 
and interviews as potential methods of assessing the effectiveness 
of a prototype of place. For our work here, we have done both of 
those types of inquiries about place at the conceptual level, where 
St.Amant aimed his attention, but also one step beyond, with 
the creation of physical prototypes as well, which realized these 
prototype ideas in complementary abstract and concrete forms. 
We used both types of prototypes (conceptual and physical) for 
interviews and in focus groups. Those physical prototypes allowed 
for representative users to interact with authentic instantiations of 
mobile media in the settings for which they were designed, which 
we thought was a valuable extension in a prototyping process. 
Those developmental steps in this prototype-testing process 
thereby included:

Step 1: After interviewing representative users on site, about 
their potential interests in the public art, create a paper prototype 
to reflect those interests. Build the user-experience story and its 
related mobile interactions on index cards, representative of the size 
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of a typical smartphone screen. These cards are intended to show 
exactly what the designer envisions the interface and interactions 
to be, as in what the user will see and do. That prototype includes 
sketches of text blocks, images, embedded video boxes, buttons 
and even gesturing functionality (such as the ability to swipe or 
pinch and zoom). The cards later will get moved by hand, by the 
user, based on how the user understands and interacts with the 
prototype. This prototype process is a critical step in developing 
an understanding of what the locative-media experience will be 
and how the audience will experience, understand, and respond 
to it. Test the paper prototype on yourself and colleagues multiple 
times first, before sharing with others, until confidence is high that 
it will work in the field setting. Then, test the prototype on less-
connected others, such as friends outside this research area, before 
taking it into the field, to get a better sense of how it will work with 
strangers. Practice the testing process until it seems adequately 
controlled and purposeful.  

Step 2: At the location of the artwork, next give that prototype 

to five representative users—people who you would envision as 
a part of your primary audience, per rapid prototyping techniques 
pioneered by Nielsen (2000)—and have each one try out the app, 
on paper, without any coaching or direction beyond, “What would 
you do next?” Use think-aloud protocol to learn why the user made 
each choice, with prompts roughly limited to: “Why did you do 
that?”

Step 3: Refine the paper prototype based on the feedback and then 
test again, with a new set of five representative users. Repeat as 
many times as necessary, until the data received is familiar and 
mostly routine, not providing any significant new directions for 
improvement. 

Step 4: Refine the plan, again, and build the prototype digital media 
for the mobile app, with clear instructions about when particular 
media is pushed to the user and when other media is pulled from the 
user, and install this plan and its media into the prototype mobile-
app platform. Create an analytics plan and suggest other types of 
research metrics that can be used in mixed-media experiments to 

Figure 2: The original Mānoa Public Art app home screen (left), compared to a more-recent version of the home screen, which 
shows how story tiles since have been geolocated based on the user’s location, individually sorting the artwork to the user 
by proximity.
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gather data about how the plan is working. Then, test the experience 
again on site with the prototype mobile app this time.

Step 5: Repeat as many times as necessary, or pragmatically 
possible, until the data received is recurring in patterns and familiar. 
When the story is ready for further study, release it to the public via 
the Mānoa Public Art app to see how it fares.

The first Mānoa Public Art-related class, in the fall of 2015, 
generated six interactive mobile stories that were implemented in 
the debut version of the public app (Figure 2).

As of this writing, in the spring of 2020, about 20 more undergraduate 
students have volunteered to work on this project, outside of their 
normal coursework, in three different media-production classes. 
In addition, the latest group of students to work on this project in 
a class were nine graduate students in the fall of 2019. They not 
only each added a new locative experience to the app, one student 
converted an Architecture School exhibit on “Tropical Modernism” 
into 10 additional pieces of mobile media, connecting art to 

architecture. Malama Mānoa also contributed another $2,000 grant 
to the project, its fourth, bringing its total support to the project to 
$8,000, all spent on subcontracted programming costs. The media-
production labor of this project was in-kind, either by faculty or 
students. At this point, we have published 100 mobile-media stories 
through this app, of varying depths and purposes, but all designed 
as research instruments.

Highlights, findings, and lessons learned from those efforts will be 
described in more detail in the next section of this paper, including 
descriptive details about the novel locative forms generated.

FINDINGS
Based on the research questions used to shape this inquiry, findings 
will be reported in two sections. The first, based on responses to 
RQ1, will focus on ways place can matter in user-experience-
design prototyping. The second, based on responses to RQ2, will 
focus on novel forms of locative media, and what can be learned 
from experimenting with those, in terms of opening more or wider 

Figure 3: Varney Circle module screens. 
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paths of further research inquiry in this area.

Responding to RQ1: About place and 
prototyping
One of the key findings in this case is that what appeared to be 
a separation and solid boundaries between a designer and a user 
actually, in effect, becomes a dynamic series of reflections and 
adjustments based on feedback, both ways. The designer responds 
to users in place, and the users seem to grow in curiosity about the 
locative-media form as it gets closer and closer to what each person 
intuitively wants. In other words, the design context is more fluid 
than fixed and certain, requiring a reflective and adaptive design 
paradigm to address and guide choices. Mobile media, with its 
responsive nature, appears to be well-suited for such work.

Despite a curricular emphasis on stretching boundaries of this field, 
through experimental prototypes, though, these design experiences 
all eventually fell into somewhat predictable patterns, constrained 
by early design choices in the app and also by resources (support 
funds, technical skills, time, etc.) available to do this work. In 
addition, by limiting our work to what could be provided through 
a smartphone, and having no possibility for impact on the physical 
setting, we were limited to roughly half of the design space. In an 
ideal context, we would be able to adjust both the physical and the 
digital, based on user responses.

In the digital frame, for example, once we determined that a menu 
of thumbnail-sized tiles would show the artwork available in the 
app, each artwork then had to be represented in a small square 
image. Once the mobile-mediated story was chosen and opened, 
we kept coming back to contemporary publishing traditions of 
starting the experience with a photo, a headline, and a block of text 
for orientation. Sometimes, the story became nothing more than a 
couple of photos, with accompanying texts, that either accentuated 
aspects of the art or layered historical images onto the present view 
of the piece, to create a then-and-now effect. 

Most of the truly experimental progress, testing and challenging 
the locative nature of the media, came through one of two means, 
in communion with the public art: Site-specific multimedia (audio, 
video, 360-degree video, etc.) designed explicitly to be experienced 
in place, with prompts to interact directly with the particular place, 
or calls for specific interactions (such as “take and share this” 
type of photo) related to the place. All of these instruments are 
available for public viewing through the free apps. But a couple of 
the examples, related to the call for action of RQ2, are detailed in 
thicker descriptions below. 

Responding to RQ2: About novel prototypes 
and lessons learned
The locative-media experience created in the Mānoa Public Art app 
around Varney Circle, for example, included historic photographs, 
aligned with what the person physically could see as well, creating 
a layering effect common in augmented reality. One particularly 
powerful photo sequence in the module showed the fountain as it 
is today, empty, cracking, peeling, followed by an image that most 
people on campus have never seen before, showing the feature, 
on a sunny day, with students happily lounging around it, while 
water pours off its spouts (Figure 3). The sociability aspects of this 
experience then provided the kicker, offering a link to the user to 
sign an online petition to ask the administration to fix this fountain. 
The app also offers other interactive options, for sharing photos, 

video, audio, or text about the situation through social media. 

Additional lessons learned during the Varney Circle module 
development and testing process, included: From a traditional 
news-value perspective (Caple & Bednarek, 2015), the story of a 
longtime broken fountain is potentially newsworthy—depending 
on the publisher and the intended audience. That said, though, if an 
audience member is standing near Varney Circle, with smartphone 
in hand, how much more interesting might that story be to the 
proximate individual (Oppegaard & Rabby, 2016)? Likely much 
higher than when that same person is elsewhere, but traditional 
understandings of news and media do not encompass ideas about 
how emerging technologies can change the scale and proportions 
of information, as a type of place-based learning, calibrating 
information so precisely to the individual that even turning a body 
90 degrees could open up new learning possibilities via digital 
technologies. This latent power to engage and motivate an audience 
member, based on proximity, deserves much further attention.

After the Varney module was uploaded to the public version of the 
app, I asked one of my graduate-level research assistants, who is 
blind, to try it. She had spent several years on this campus, and 
the Office for Students with Disabilities, which she frequented, is 
adjacent to the traffic circle. But she was puzzled by my suggestion 
that there was a fountain located in that area. She said that she had 
never heard any running water, and she also explained that when 
she crossed streets, she went from corner to corner, not across the 
middle of wide roads. She had no idea a fountain existed in the 
middle of that traffic circle, or that anything of significance was 
there. So, for her, it wasn’t. Which is a lesson for all media design, 
if a user cannot see or find the media, it might as well not exist. 
In addition, the media in this module was not designed with a 
visually impaired person in mind, having no sound elements. The 
experience for a blind person, then, becomes just text and alt-text 
descriptions of the images being read aloud by a machine-voiced 
screen reader, without any acoustic aesthetics. The field test with 
the research assistant therefore showed weaknesses in our design 
plan in terms of media accessibility. 

When a community asset, like this fountain, has become 
functionally invisible due to neglect, it also does not just naturally 
prompt people to look for a mobile app about it, either. Our site 
investigation revealed that smartphone use in this area was very 
high, with buses stopping regularly, and dozens of people regularly 
loitering around this area, looking at their phones while waiting for 
transportation. We did not see anyone, though, just randomly using 
our app during many site visits. So unless a significant marketing 
plan was in place, including physical prompts to download and 
try the app, this type of learning opportunity likely would go 
unrealized in its potential, sort of like the fountain itself, because 
it would not automatically register with passersby as an available 
learning opportunity.

Students working on The Founders Gate module, as another 
example, decided to experiment with the idea that the gates might 
not be moveable physically (they are large and made of stone and 
on the historic register), but they could be relocated virtually, by 
taking a mobile photograph of a new location and with the app 
automatically superimposing the gates on top of the picture, to see 
what they would look like elsewhere (Figures 4–5). Users then can 
share the image of the gates via social media and compare ideas. As 
an artwork representing transition, the gates are meant to designate 
leaving one place and entering another. In a similar way, this 
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module was intended to shift around a sense of space.

Other significant lessons learned during the design of The Founders 
Gate module, related to RQ2, included: The idea that physical 
positioning matters greatly in these types of locative-media 
situations. The Founders Gate has two mirror-image gates, one on 
each side of a busy six-lane road. These therefore are two related 
pieces in different locations, within sight of each other. But to get 
from one to the other requires crossing heavy traffic and walking 
a significant distance. Since Hawaii is sunny most of the time, this 
crossing area is in the direct sun, and one gate has far less shade 
than the other. When considering what we were asking the audience 
to do, which is stand by a gate, look it over, think about the digital 
media, in comparison to the physical setting, etc., we had to decide 
if both gates would have the same experience, or if one would be 
different than the other. We also had to decide where the content 
would be triggered by the smartphone in this location. Too small of 
a prompting target would mean many people might miss the content 
altogether. Too large and the proximate effects of being near the 

gates would be diminished. In some of our early paper prototypes, 
representative users also ended up uncomfortably close to the road, 
or standing in the sun for long periods of time, reading the texts and 
looking at the images, while trying to avoid glare on the screen. 
Comfort became a consideration, and so did safety. Also, because 
of the traffic noise, some times of day, when the traffic was heavy, 
were much more unpleasant than others.

IMPLICATIONS FOR COMMUNICATION 
DESIGN
Emerging technologies—many supported by, or connected 
via, commonplace smartphones—dramatically have changed 
affordances for scholars to create and analyze communication. 
Prototypes unbuildable or even unimaginable 15 years ago now can 
be in-hand in a semester’s worth of work. Viewed from an insider’s 
positionality, designs can transcend original intent and address 
complexities of locative media otherwise unapproachable. For 
example, other faculty, staff, and community members have found 

Figure 4: Founders Gate module screens. 
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this project’s app useful for diverse learning purposes that illustrate 
its potential as a multi-faceted research instrument. One of the 
most surprising examples of its unintended use was for a 400-level 
Second Language Studies class. The interdisciplinary researcher 
leading that class, Dongping Zheng, also studies locative mobile 
apps as language-learning tools at UH. She learned of the Mānoa 
Public Art app and wanted to try it with her students. To test it, 
there were 16 of them who traversed the campus with the app in 
hand, stopping at Varney Circle and Founders Gate, among other 
modules in the program. Several of them remarked that even after 
years of attending University of Hawai‘i, they had barely noticed 
the gates before. One wrote in a report afterward, “I never really 
cared about the Founders Gate and did not even know it was called 
that, but I learned that the Founders Gate was originally intended 
to lead people into (the) University campus rather than the Mānoa 
neighborhood.  Because I now know this, there is significance in 
the gate being there, and (I) take a different perspective on it.” In 
just that short response, the student suggested concrete learning had 
happened and that many possible variables in this sort of experience 
potentially could be operationalized, measured, and analyzed, 
including engagement, motivation, and contextual knowledge.

The reports the SLS students wrote about their experiences (Figure 
6) afterward offered much evidence that learning was happening in 
complex and dynamic ways, worthy of further research. At another 
location, for example, the app offered GPS-triggered context about 
four murals spread throughout the chemistry building, representing 
the elements of air, earth, fire, and water from a Hawaiian 
mythological perspective. One student remarked, “I spent a lot of 
classes in Bilger Hall, not even aware that four murals were painted 
on the walls. Amazingly enough, during my final semester at UH, 
it was this app that not only directed me to each of those four 
murals, but gave me the history of each one, their meanings and 
even the artist who created them. Needless to say, I did have a good 
time using the app with my classmates.” Another student, when 
documenting his experience in front of a specific mural, wrote, 
“I see so many different connections between one another (of the 

images), thinking of questions and thoughts that would not have 
been (brought) up in a regular conversation. For example, looking 
at the Earth painting of Ku, one student asked, ‘Why was he planted 
upside down? At that moment, several of us were wondering as 
well and languaging to each other of the possibilities as to why.”

IMPLICATIONS FOR SCHOLARS
While every research project like this will be somewhat different 
from any other, in some ways, this one had key infrastructure in 
place to insulate it from some of the basic technical, organizational, 
and production issues. No. 1, this was not my first mobile-app 
research project (having focused my dissertation on one as well, 
plus other small app experiments, including with students as 
collaborators), and I was supported by professional programmers 
who also work daily in the mobile-development environment. 
They were paid to do this programming job. Their expertise and 
professionalism absorbed and made invisible many potential 
obstacles that might have otherwise been in our path. In addition, 
many of the technical issues of the core Mānoa Public Art app 
interface and functionalities actually were worked out during the 
earlier ‘64 Flood app project, over a couple of years, and in earlier 
research projects, so any appearance of a relatively rapid learning 
curve for Mānoa Public Art might be misleading. This project really 
has been integrated into a nearly decade-long research agenda based 
on inquiries into locative and mobile media, including through 
analysis of related ethical issues (Oppegaard, 2020), on top of two 
decades of experience working as a professional journalist. 

At its foundations, though, this study created a replicable 
intervention that illustrated benefits of community-engaged 
scholarship as well as the multi-faceted and multi-directional 
learning potential of locative media (journalistic or not) in informal 
Third Space contexts. This case also has a durable and long-term 
development model that is relatively inexpensive to maintain and 
flexibly designed to be able to easily adapt to emerging locative-
media ideas, which then can be conveniently examined in-situ (just 
outside the buildings where the researchers work), with authentic 
audience responses and plentiful representative users to choose 
from (anyone in the vicinity of the artwork, willing to give the app 
a try). In turn, the Mānoa Public Art research project has reached a 
certain level of maturity and robustness that indicates its potential 
without realizing all of it.

Figure 5: The Founders Gate overlay on a photo of Hawaii 
Hall, showing how the gates would look here. 

Figure 6: Second Language Students interacting with the 
Mānoa Public Art app, near Varney Circle and in Bilger Hall. 
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Book Review
Teaching Professional and Technical Communication:  A 

Practicum in a Book
Tracy Bridgeford

Over the past 20 years, dating back to graduate school, I have taught 
technical writing at multiple course levels, in F2F and online settings. 
Aside from a required semester-long mentoring class during my 
first year teaching at Purdue, a handful of conference presentations 
(when I could afford to attend) and various workshops organized 
by three different Professional Writing Program directors, I haven’t 
had as many or as consistent of organized interactions as I would 
like—or need. It’s nobody’s “fault,” really—that’s just how things 
tend to happen in the contingent faculty world.

Fortunately, Teaching Professional and Technical Communication:  
A Practicum in a Book, edited by Tracy Bridgeford, offers just that. 
When I saw this book at the library, shelved next to the book I had 
actually been looking for, I picked it up, quickly flipped through 
the pages—and I knew immediately that I was going to check it 
out, read it when I could carve out some time between course prep 
and grading, and renew it as many times as needed until I could 
finish reading, and apply its sage advice and sensible approaches to 
my courses—the day that the binding and signatures finalized their 
inevitable separation.

This collection uses a combination of practical advice, classroom-
based examples, and a foundation in rhetorical theories, past and 
present, to offer a guide for teaching service professional and 
technical communication (PTC) courses for those whom Bridgeford 
describes in the introduction as “inexperienced instructors” (2018, 
p. 3). Though the book directly addresses first-time PTC teachers, 

Tracy Clark
Purdue University

clark9@purdue.edu

she also applies this term regardless of teaching experience to all 
“instructors from academia with no industry experience, industry 
professionals with no academic training, or graduate students with 
neither” (Bridgeford, 2018, p. 3).

Bridgeford tells readers that she would like to offer the sort of guide 
for new technical communication instructors that so many of us did 
not have before teaching our first PTC course:  one that’s based 
on specific and varied pedagogical approaches and associated 
technologies and theories. While Bridgeford recommends that 
readers approach chapters using a variety of combinations, instead 
of in their placed order, she nevertheless offers chapter summaries 
in their arranged order.

Chapters are structured using a consistent and easy-to-recognize 
organization scheme. Authors begin with a variety of scenarios 
portraying “inexperienced” instructors teaching (or preparing to 
teach) PTC courses, then identifying (and in some cases, defining) 
central concepts before presenting pedagogy-based examples, 
describing activities and assignments, and offering theoretically-
grounded, pedagogically-sound advice. The end of each chapter 
presents discussion questions that readers can work with alone, or 
with others.

Taking this advice, I read chapters in groups of two and three, starting 
with one of Bridgeford’s suggested groupings: style, procedures, 
and international/intercultural communication. For our upcoming 
recommendation reports, my students would work in teams of four 
or five to develop suggestions for faculty/instructional staff clients 
learning how to use Brightspace to produce course materials while 
switching from our long-time LMS, Blackboard, on an accelerated 
timetable (August 2019 announcement, January 2020 soft launch, 
and August 2020 shut-down). Students in my 400-level course 
needed to see that communicating with clients in a direct and 
informal, yet professional, fashion is much more effective than 
using the “reverential,” but awkwardly-distant style they were 
more comfortable with after taking 15 years of academically-based 
English classes. Their reports needed to combine instructions and 
relevant sample projects with producing instructional materials upon 
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which our clients and their students would rely (126). Finally, we 
tackled the issue of how students from high-context countries could 
effectively communicate with clients from low-context ones—
and vice versa. Once my students saw audiences as recognizable 
individuals within what they previously saw as anonymous groups 
whom they would never meet, they were much better able to make, 
and then to apply, these essential distinctions between professional 
writing and academic writing. More importantly, they began to see 
themselves as respected colleagues, and as actively-participating 
members of their intellectual community—not as “mere” students 
looking up to esteemed, yet somehow less-than-approachable 
faculty. Not surprisingly, in their polished drafts, their writing 
projected confidence—and it was also clearly more informed 
and more authoritative in presenting research from diverse, even 
eclectic, combinations of sources and following up with writer-
driven analysis.

Each chapter presents itself as a self-contained discussion. But 
chapters also weave their respective discussions of concepts, 
genres, and technologies in ways that nicely coordinate with 
presentations in one or more of the other chapters. This mixing 
and matching yields as many combinations as there are users—
and that’s just in the first reading. For instance, Dave Clark’s 
content strategy discussion (Chapter 4) naturally pairs with Traci 
Nathans-Kelly’s and Christine G. Nicometo’s assessment of 
international and intercultural communication—but it correlates 
just as well with Karla Saari Kitalong’s information graphics 
material. Content strategy aims to make connections between 
disparate elements:  tracing workflow, literature review, and tool 
training from Clark’s chapter; applying Kitalong’s application of 
Stuart Selber’s functional, critical, and rhetorical literacies; and 
combining elements from both chapters to refine Nathans-Kelly’s 
and Nicometo’s descriptions of spoken and gestural communication 
within technical presentations. Clark’s content development 
discussion works just as well when approached on its own, though.

Nevertheless, it is through these connections that the book derives 
its value. Authors frequently mention the same scholars—but 
more often than not, they do so while referring to different works 
and applying different concepts and theories from those sources. 
Sometimes, the authors mention each other. This distinction 
reflects another strong suit: when the book combines discussions of 
theories, concepts, examples, and applications, it does so without 
tripping over them and without relegating one while promoting 
another. When readers apply individual chapters, they likely aren’t 
left wishing that other chapters would “join in.” We can identify 
and trace multi-layered influences and multiple “generations” of 
teachers and scholars just as readily as we can recognize individual 
contributions to the PTC community. 

The book’s primary goal is to show new PTC instructors how they 
can combine their emerging ideas with those of seasoned teacher-
scholar-practitioners to plan and teach a fundamentals-based, 
innovation-oriented course for the first time. Strongly implied, 
but never specifically stated, is the larger category into which all 
three groups of “inexperienced instructors”—academics without 
industry experience, industry professionals without scholarly 
training, and most graduate students—fit: contingent instructors. 
Some instructors earned advanced degrees in professional and 
technical communication, and gained practical experience in 
technical writing—but do not have actual industry experience. 
Others have experience in industry, but their academic backgrounds 
were in fields such as technology, journalism, engineering, science, 

and health. Some PTC instructors with industry experience 
do have academic backgrounds in professional and technical 
communication, but did more work in rhetoric and composition, 
literature, creative writing, and linguistics. And others are graduate 
students who indeed do not have extensive experience with either 
academic or industry-based approaches to PTC. In any case, the 
vast majority of PTC instructors, as Lisa Melonçon has pointed out 
in several studies over the past decade, are currently non-tenure-
track faculty and graduate teaching assistants.

For all of this book’s abundance, there’s one element that 
is noticeably missing: a chapter on audience analysis. The 
introduction, as well as most of the individual chapters, not only 
mentions audience analysis but also prioritize it—often placing it 
above their own designated topics. As Bridgeford mentions in the 
Introduction, “It’s difficult to teach ethics without also considering 
rhetorical devices such as audience and purpose or to teach genre 
without addressing design and content strategy” (2018, p. 4). This 
statement is part of the larger discussion of interrelated concepts, 
as Bridgeford suggests that readers approach chapters based on 
connections, instead of on their placed order. Was there supposed 
to be a chapter on audience that somehow did not make it into the 
book? It’s quite possible. In any case, for a concept that is described 
as so critical to effective technical communication—and effective 
teaching of technical communication—the lack of a designated 
chapter on audience analysis is an omission that’s as puzzling as 
it is glaring.

That said, Teaching Professional and Technical Communication:  
A Practicum in a Book works—and it works because it enriches, 
but doesn’t stray from, its titular goal. It reads like a user’s manual, 
presenting each step of the PTC writing process:  planning, 
research, drafting, testing, editing, revising, distributing technical 
communication. The book offers plenty of room for Bridgeford 
and each of her contributors to provide numerous references, 
representing an outstanding mix of canonical and contemporary, 
theoretical and applied books, articles, conference presentations, 
blogs, videos, and more. Information isn’t as “sourced” as it is 
“grounded.” When trying to stay current amid heavy teaching and 
grading loads, I have asked my program directors several times 
for advice on readings and interactions. While I have always come 
away with a full list and a healthy resolve, I have nevertheless 
still been unsure where to start, since the lists of names and works 
didn’t in themselves help me recognize connections between 
scholars’ work with actual and hypothetical students and my own 
interactions with my own students. 

Thanks to Bridgeford and her contributors, I have new lists that 
in many ways combine the previous lists – and also provide the 
direction I had been looking for. This “practicum in a book” has 
packaged these “names” and “lists” within a set of easily-applied 
context- and example-based chapters. I now have a veritable, 
virtual library—and a theoretically- and pedagogically-nutritious 
mix at my fingertips!
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Book Review
The IEEE Guide to Writing in the Engineering and Technical 

Fields
David Kmiec and Bernadette Longo

Kmiec and Longo’s IEEE Guide to Writing in the Engineering and 
Technical Fields is a solid addition to the selection of textbooks 
intended for engineering students as the text offers “strategies 
for writing that are based on understanding the work contexts in 
which writing functions” (p. 4). To accomplish this purpose, Kmiec 
and Longo have divided the book into two parts: A Technique 
for Writing Like a Professional (chapters 1 and 2) and Writing 
Documents (chapters 3 through 6). Chapter 1 sets a foundation 
for readers to understand the social context of workplace writing 
and presents rhetorical and pragmatic strategies for successful 
documents. 

Chapter 1, “The Social Situation of Text,” presents a rhetorical 
foundation for workplace writing. The rhetorical strategies are 
not new—consider audience, purpose, identity (ethos), situation 
(context). Kmiec and Longo’s technique, however, adds the 
“pragmatic situation” of community and context. While most 
technical writing textbooks point out the importance of context 
(situation) in writing, Kmiec and Longo carry the discussion of 
context deeper and support it with references and explanations 
in sources from communication and rhetorical theory. Defining 
community as the “observable organization of people around a 
set of workplace practices, communication practices, beliefs and/
or goals” (p. 29), Kmiec and Longo draw on the work of Carolyn 
Miller (1984) and Kohrs Campbell and Jamison (1978) to explain 
the social nature of writing and the regularization and variability 
of genres used within the social network of the workplace. These 
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notions that workplace documents develop because of recurring 
situations and recurring responses to those situations and that a 
collection of document types may form around particular recurring 
situations may help the students reading this textbook to better 
understand the nature of workplace writing, the importance of 
conventions in specific workplaces, and the opportunities to sidestep 
those conventions in the interest of effective communication.

The narrower focus on engineering and technical fields, and 
thus shorter textbook, complements other engineering-focused 
writing textbooks. Irish (2015), for example, arranges content 
by engineering genre, focusing tightly on the kinds of things 
engineers write. House, Layton, Livingston, and Moseley (2017) 
take a broader approach, covering not only genres but also the 
writing process, the elements in documents such as section 
headings, document design, and visuals. Kmiec and Longo use 
more rhetorical and grammatical terms (e.g., metadiscourse, lexis, 
syntax, clausal modifiers) than these and other technical writing 
texts, thus emphasizing the rhetorical nature of workplace writing.

Chapter 2, “Making Writing Decisions,” focuses on writing style 
but situates style as a series of decisions that writers make from 
word choice to sentence structure to document organization, while 
keeping in mind the context of the communication. The IEEE 
Guide provides a particularly strong discussion of sectioning, 
section headings, and other navigation aids. In the chapter section 
on words and sentences, the authors discuss how word choice and 
sentence structure can support an argument. Sample sentences are 
from the engineering field and many examples show how simple 
word changes affect meaning in subtle ways. Decision making in 
light of the context or situation in which the writing occurs helps 
explain why professionals and practitioners write the way they do. 
When professionals understand that the situation dictates what and 
how a particular text is written, they are likely to produce more 
effective and efficient documents. Approaching writing from a 
decision-making viewpoint also complements the decision-making 
elements in the engineering design process, a process familiar to all 
engineering students and professionals.
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In most technical writing textbooks, authors discuss document 
design as a topic in itself; however, in the IEEE Guide, attention to 
document/communication design is woven into the text in sections 
that discuss sectioning and section headings (p. 39–43), navigation 
aids such as table of contents and page numbers (p.43–45), and 
the traditional formats of letters, memos, and email (p. 165–166). 
Similarly, there is no chapter or section dedicated to illustrations 
as a topic; rather, Kmiec and Longo describe how illustrations 
should be placed in a document and how the text surrounding the 
illustration provides an “interpretive frame” (p. 72) to support a 
writer’s claim, point, or argument. Kmiec and Longo present a 
strong discussion of the relationship between text and illustration, 
but examples of illustrations are not provided.

Part 2 of this textbook (chapters 3 through 6) delivers how-to 
specifics. Chapters 3 through 5 have a consistent structure, moving 
from purpose of the document to when to use the genre to audience 
to communication strategies such as identifying document use and 
usability testing to examples of the typical genres. This repeating 
pattern is comfortable and allows readers to make connections 
among things they write. Chapters 3, 4, and 5 describe writing in 
terms of what the writer needs to do: inform the reader, enable the 
reader to do a task, and convince the reader to believe, agree, take 
an action or decide a certain way. Chapter 6 on correspondence 
stands out in that, although it follows the pattern of chapters 
3 through 5, it classifies correspondence as the “medium of 
workplace collaboration” (p. 155), relegating correspondence to 
the “mundane, written documents that enable work to be done 
in an organization” (p. 156). Although the discussion points out 
important uses and elements in using and writing correspondence, 
it downplays the use of correspondence as a means to accomplish 
the purposes (inform, instruct, convince) identified in chapters 3 
through 5.

The IEE Guide is useful and clearly written but is a bit broader 
in its discussion of rhetorical elements than one would expect in 
a writing guide for engineers. The heavy emphasis on rhetoric 
may put off some readers at first, but Kmiec and Longo make a 
convincing presentation of the rhetorical nature of workplace 
writing. The frequent “Takeaways”—one sentence summaries of 
the main point in a paragraph or set of paragraphs—provide easily 
accessible information and a focal point for the immediate content. 
Minor errors and typos are distracting, but overall, the IEEE 
Guide strongly supports the teaching of technical writing. The 
emphasis on the decision-making component of the writing process 
particularly supports corporate training, where employees rely on 
sound reasons for doing what they do. Overall, the IEEE Guide 
stands strong as a textbook for corporate training and the traditional 
technical writing course and as a supplement in engineering courses 
that include substantial writing assignments.
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Book Review
Key Theoretical Frameworks: Teaching Technical Communication 

in the Twenty-First Century
Angela M. Haas and Michelle F. Eble

Key Theoretical Trameworks: Teaching Technical Communication 
in the Twenty-First Century is about the power of technical 
communication. Haas and Eble and their contributors address the 
responsibility that goes along with that power, considering how 
to use it to react to the issues in our changing, newly globalized 
world. This work is a collection of original essays that offer ways 
to identify new emerging issues and address existing issues in 
regards to social justice, while making explicit the way that these 
approaches to teaching are informed by specific theories. This is how 
Haas and Eble “[bridge] the theoretical with the pedagogical” (p. 
8), in order to move a step further from recognizing existing issues 
within technical communication, to identifying its power to solve 
problems of inequity in the world at large. As someone relatively 
new to theoretical approaches to technical communication and 
communication design, this book served as something of a primer, 
but a thorough and nuanced one. It acclimated me to the current 
conversation in the field, supplied me with practical pedagogical 
tools and an understanding of how to thoughtfully apply them, and 
delineated the trajectory of social justice oriented practices in the 
field, from a tentative past to a promising future.

In curating this collection, Haas and Eble serve to use social justice 
rhetorics of technical communication to face the globalized world 
and understand more critically the role of technical communicators 
in relationship to the cultures and communities to, for, and about 
whom communication is based, systematic hegemonic powers and 
how they shape views of cultures often as “Other” or inadvanced, 
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the effects of globalization and global infrastructure on injustice 
and human rights, underrepresented traditions of technology, and 
finally, and I would argue most significantly, the role of technical 
communicators as stewards of information and power who are 
therefore potential advocates for diverse communities.

Centering themselves in an ongoing conversation about the 
growing importance of the field, Haas and Eble begin the 
introduction of Key Theoretical Frameworks, “The Social Justice 
Turn,” by discussing how technical communication as a profession, 
and as a responsibility, has become incredibly diverse and 
widespread in the 21st century. Globalization and the proliferation 
of technology and technical fields have and continue to broaden 
technical communication’s role in modern society; a new variety 
of material goods, technical and scientific information from around 
the world, and a vast number of new communities, economies, 
physical and digital places have all broadened the scope of the 
field. Ideologically, globalization has made a change here as 
well: what qualifies or is understood as technology is changing 
and broadening the field even further. But a globalized world is 
a more complex one. Technical communicators therefore have a 
responsibility, in their role as stewards of technology, information, 
and accessibility to both, to look closely at the capitalistic and 
neocolonial forces at play in the globalized world system. This role 
imbues technical communicators with the power to be complicit 
with these hegemonic forces, and therefore, the work argues, they 
must have a deep understanding of these systems, to be cognizant 
of the power they hold and who it affects; who it empowers, who 
it disempowers.  To quote briefly from the introduction: “We have 
a complicated relationship with globalization; thus, we have an 
obligation to critically assess that complexity” (p. 4). After positing 
these issues, the work considers structural change in the field at the 
level of pedagogy as its response.

Key Theoretical Frameworks offers “social justice frameworks” 
to incorporate pedagogically to teach social justice-oriented 
approaches to technical communication directly to technical 
communicators. This book is an attempt at a structural change; 
working to change technical communication from the inside 
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out, changing the discipline itself to redress social injustice 
from the outset. Each section includes approaches to technical 
communication which incorporate the lenses of various 
underrepresented perspectives, across four thematic parts. “Part 
I: Embodied Knowledge and Risks,” for instance, includes Erin 
Frost’s “Apparent feminism and risk communication: Hazard, 
outrage, environment, and embodiment,” which outlines her course 
applying apparent feminism to an exploration of the function of 
risk communication in regards to design and technology. In “Part 
II: Space, (Em)Place, and Dis(Place)Ment” Godwin Y. Agboka’s 
“Indigenous contexts, new questions: Integrating human rights 
perspectives in technical communication” considers a case study of 
the Ogoni oil crisis to explore the ways that human rights theories 
intersect with technical communication research and pedagogy.  
“Part III: Interfacing Public Community Rhetorics with Technical 
Communication Discourses” connects technical communication 
with other communties’ forms of discourse, with Marcos Del 
Hierro fruitfully applying hiphop pedagogies to technical writing 
(“Stayin’ on our grind: What hiphop pedagogies offer to technical 
writing”). Finally, “Part IV: Accommodating Different Discourses 
of Diversity” examines race and queer theoretical approaches to 
technical communication pedagogies (in “Race and the workplace: 
toward a critically conscious pedagogy” by Jessica Edwards, 
and “Shifting grounds as the new status quo: Examining queer 
theoretical approaches to diversity and taxonomy in the technical 
communication classroom” by Matthew Cox.) Overall, the premise 
of the collection proposes we use the privilege of technical 
communicators as the stewards of power to intervene in world 
problems of inequality, and inaccessibility, and each chapter 
outlines a route we might take to do so.

Once, technical communication was understood as neutral 
and objective. Key Theoretical Frameworks comes in with the 
understanding that technologies and sciences are not neutral and 
objective but instead culturally-imbued and informed by ideology, 
making them selectively empowering and disempowering, drawing 
from foundational works like Selfe and Selfe’s “The Politics of the 
Interface: Power and its Exercise in Electronic Contact Zones” 
(1994). The work also engages with more recent discussions in the 
field, most notably those of technical communication as advocacy 
work. Key Theoretical Frameworks, and the implementation of its 
methods, is the action outlined by works like Jones’ “The Technical 
Communicator as Advocate,” in which she identifies how technical 
communication can work as a structure of oppression, and calls 
for the integration of social justice advocacy into the field, 
specifically at the level of pedagogy (2016). This work, and others 
in conversation with it, consider how technical communication is 
humanistic, and how its power can be used to fight the hegemonic 
systems it is often a part of. This movement, the “social justice turn” 
referenced by Key Theoretical Frameworks’ introduction, called 
for the integration of advocacy into technical communication; the 
collection is the natural culmination of this theory with praxis. Its 
implementation is this exact kind of advocacy work, which not 
only interrogates how this work impacts the human experience, but 
actively addresses and attempts to change it.

More than anything, this text has an eye to the future. In the 
introduction, and throughout the collected pieces, Key Theoretical 
Frameworks does not view itself as the solution, but instead a 
starting point—a text that is addressing a present gap between 
the shift towards social justice and advocacy in the field and in 
pedagogy. While filling this gap, it points towards new ideas, and 

hopes that it is a springing-off point: not only for use by instructors 
and scholars in the field directly, but to inspire further thought 
and more frameworks. Its chapters can be used individually, or in 
concert, by teachers and in-the-field technology and communication 
designers alike, to inform the steering force behind their projects’ 
rhetorical and ideological choices. This collection is something to 
be built upon to change the perspective of teaching in the field, 
altering what it means to be truly responsible practitioners of 
technical communication. Haas and Eble discuss habit, encouraging 
practitioners to have a constant eye toward their own ability to 
be advocates and reformers, throughout their working processes. 
This is technical communication’s own consciousness-raising. By 
attuning a generation of technical communicators, through the very 
ways they are taught to do their work, to worldwide social injustice 
on the part of hegemonic forces, Key Theoretical Frameworks 
works to readjust the field at large towards a new methodology of 
practices which understands and utilizes the globalized power of 
technical communication to make real change.
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