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Introduction 

New media text development has broadened the types of discourse that technical 

communicators are able to create. Computer-generated media and interactive user interfaces 

provide opportunities to develop content that goes beyond the traditional limits of static text and 

images. Multimedia, web page design, and educational software are all examples of this type of 

discourse. There is a tendency, however, to use communication technology just for the sake of 

creating something that is cutting edge, exciting, or provocative. It is important to realize that the 

use of new media texts should be the means to a given end and not the end in itself. New media 

texts, like any other mode of communication, should be used to achieve a specific purpose; they 

should address a specific need that can’t be fulfilled using traditional conventions; they should 

provide a solution to a communication problem that best fits the needs of its intended audience.  

With this in mind, it is important for technical communicators to have or establish some 

sort of systematic way to determine, first of all, the type of discourse that best fits the needs of a 

particular situation, and secondly, how effective this discourse really is at solving the problem it 

is trying to address. Usability testing can help technical communicators gather this type of 

information. Existing methods such as “think-out-loud” protocol analysis and heuristic 

evaluation are commonly used in usability testing and they can provide a framework for this type 

of systematic approach. This framework, however, should be grounded in a rhetorical foundation 

that is designed to identify and address the contextual details surrounding a given discourse.  

One approach is to incorporate methods that examine the rhetorical situation that led to 

the creation of a particular discourse. Audience analysis and user profiles are vital parts of 

usability testing, but it is also important to examine the context in which the user is situated. The 

rhetorical situation looks at the relationship between the reader (audience or user), the writer 

(discourse developer), and the subject matter. The details that are found in these relationships can 

address specific questions such as, “Why was this particular text created and what is the problem 

it is trying to solve (exigence)?” The contextual information that is gained from this type of 

research should be considered when developing usability testing methods. The focus of these 

methods then is to measure the effectiveness of a text based on its purpose (the problem it is 

trying to solve) and how it is intended to be used (to provide a sollution for this problem). 
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New types of discourse, such as new media texts, require new methods of development. 

New approaches should be considered that go beyond the ones in place for conventional 

document design. The different purposes for creating these types of text should rely on different 

strategies. New media texts are not simply read. They are used. The use of these texts in this 

regard should not be overlooked in their development and usability testing that is based on a 

rhetorical foundation should be an integral part of this type of systematic approach. Finally, this 

system should also provide a way to take the feedback from usability testing and establish 

criteria that can be used and re-used to develop and test additional content within a specific text. 

Background and Overview 

 The purpose of this report is to document how a systematic rhetorical approach was used 

to conduct usability testing on an educational software package that is being developed at 

Michigan Technological University for geology students. This program, entitled “Geologic 

Processes: Investigations in and around Utah’s National Parks and Monuments,” consists of a 

series of modules that were created using Macromedia Director (multimedia editing software). 

These modules coincide with the actual day-to-day activities that take place during a field course 

on the geology of Utah’s National Parks. This software development process is a cooperative 

endeavor that combines the work of both faculty and graduate students from the geology and the 

humanities departments at Michigan Technological University.  

The primary goal of this systematic approach is to use rhetoric to provide a structure that 

can support and supplement usability testing. At the same time, this application of rhetoric also 

functions as a case study that can help students and practitioners understand how the rhetorical 

situation can be used pragmatically. A communication theory (such as the rhetorical situation) 

can be much more accessible and useful if there are examples that illustrate how it can be applied 

to a practical document that technical communicators may find themselves working on. 

There have been several articles written on the situational view of rhetoric that look at 

historical examples of discourse (Garret and Xia 32, Grant-Davie 264). These case studies often 

focus on political discourse, speeches and other rhetorical artifacts that resemble rhetoric in its 

classical sense. These examples make it easy to visualize this theoretical approach, but they are 

not grounded in a practical way that allows technical communicators to apply them directly to 

the type of work they may find themselves involved in. In order for a communication model such 
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as the rhetorical situation to be applied in a practical way (or used as an effective pedagogy tool 

in the technical communication classroom) it needs to be grounded and applied in a 

contemporary context that is both meaningful and useful to students and practitioners. 

This project demonstrates how the rhetorical situation can be used as a communication 

model to develop and test a pragmatic text within the field of technical communication. The 

original intent was to demonstrate how to combine the use of rhetorical theory and usability 

testing to determine the effectiveness of a particular new media text based on user feedback. I 

soon realized that this systematic approach can also be an integral part of new media text 

development as well. It provides a way to establish specific content related criteria that can be 

used for future development and evaluation.  

The following diagram illustrates the different elements within the systematic approach 

that I followed during this project.  

 

 

Rhetorical Situation 

Usability Testing  
Methods 

Exigence 
Discourse Traditions 

Constraints 
User Response 

Feedback 
Criteria for developing  
and testing new media  

texts 

 

Figure 1: Systematic Approach For Developing and Testing New Media Texts 

My first step involved a close examination of the rhetorical situation. I used Lloyd F. 

Bitzer’s model to develop a heuristic that contains a series of questions addressing the details 

surrounding the situation of a particular rhetorical artifact (See Bitzer’s Rhetorical Situation on 

page 10, for more information). This situational approach uncovered the exigence, audience, 

discourse traditions, and constraints that led to the development of the new media text in 

question. Once these details were uncovered, my next step was to develop usability testing 

methods  that specifically addressed the exigence behind the creation of this particular text. The 
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user response that was gained from the usability testing provided direct feedback that was used 

to evaluate the effectiveness of the text and develop criteria for further testing and development. 

The user response and feedback can also contribute to a more thorough understanding of the 

rhetorical situation if this systematic process is ever to be repeated.   

This report is meant to function as an example case study that demonstrates how 

technical communicators can use a systematic approach to develop and test new media texts (in 

this case educational software). This project demonstrates how theoretical models and heuristics 

can be practically applied to contemporary technical communication. The following list outlines 

the process that I followed throughout this project: 

 

1. Examined the basic rhetorical situation and looked at the rhetorical situation complex. 

2. Focused on Bitzer’s model to develop a rhetorical situation heuristic. The heuristic was 
used to analyze the situation which led to the development of the discourse in question. 

3. Used the heuristic results to develop usability testing methods that assessed the 
effectiveness of the discourse in question. 

4. Analyzed the results of the usability test in order to develop criteria that can be used to 
develop and test educational software or any other pragmatic rhetorical document. 
 

The major sections that follow correspond to these steps and include detailed information and 

examples from this project. 

1. The Basic Rhetorical Situation 

 Before a theory is uprooted and applied in a practical manner, it is important to 

understand the history and circumstances in which it was developed. While discussing the 

history and development of the rhetorical situation, it is also important to consider exactly what 

is gained from this type of approach. What is lacking within the field of usability testing and how 

can rhetorical theories supplement existing methodologies? What can the rhetorical situation 

uncover in particular about the need for new media text development?  

The roots of “the rhetorical situation” as a concept within the study of rhetoric can be 

traced back to work done by I.A. Richards and James Kinneavy.  Richards developed a method 

for analyzing the fundamental units of language. This method, known as “contextualism,” 

provided a way to analyze the relationship between speaker, situation and audience. It also 
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examined the context surrounding these fundamental units. This method was used to examine 

literature and was proven to be helpful in the criticism of complex texts. Kinneavy used a similar 

method to help writers understand a situational view of discourse that is focused on context. This 

model lead to the development of what Kinneavy termed the “communication triangle.” The 

triangular relationship symbolizes how the three main elements that make up any communication 

situation (writer, audience, and subject matter) are all directly connected. This illustrates the 

dynamic equilibrium that takes place within this model. If one main element changes, then the 

others should be adjusted to meet the needs of the situation or to somehow counteract that 

change.  

   

 

  

  

    
Writer   

Audience   Subject   

Rhetorical  
Situation   

 
Figure 2: Kinneavy’s Communication Triangle 

Scientific and technical communication instructors often rely on rhetorical models such 

as this one to help students develop practical technical writing skills. This model breaks down 

the situational context of communication and divides it into manageable parts (writer, audience, 

and subject matter). This elemental view can help students effectively plan and develop a 

technical document.  

Standard methods of usability testing advocate an audience analysis of target users. This 

analysis alone may not be enough to uncover important situational characteristics that depend on 

the contextual relationships between the audience, writer and the subject matter. These 

relationships will often lead to the discovery of higher-level problems that are trying to be solved 

and the constraints that are involved in this type of solution. 
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The Rhetorical Situation Complex 

The communication triangle as discussed in the previous section can flesh out some 

important contextual information that can be used to develop usability testing methods. Its 

simplicity allows it to be portable and applied to any form of discourse. This simplicity, 

however, has left some important questions unanswered, and over the years scholars have 

developed a more complex model of the rhetorical situation. In my attempts to develop a model 

for new media text usability testing, I looked at the various forms of the rhetorical situation to 

find one that best fit the objectives of this project. I found it important to look at these differing 

views to see what my options were and how they have been applied in various forms of research.  

As theoretical models develop through time there are often various opinions and debates 

that result in different interpretations of how a particular theory may play out or take shape. The 

rhetorical situation has mutated into various shapes and forms as contemporary scholars have 

struggled to put their fingers on the exact details surrounding this contextual inquiry of 

communication. Lloyd F. Bitzer is considered to have started this conversation, but others such 

as Richard E. Vatz and Scott Consigny have discussed and revisited this issue at length. In her 

article, “The Rhetorical Situation Again: Linked Components in a Venn Diagram,” Donna 

Gorrell outlines the various approaches that have been taken by Lloyd Bitzer, Richard Vatz, and 

Scott Consigny (395). According to Gorrell, Bitzer’s theory suggests that the rhetor enters into 

an existing rhetorical situation in the process of creating a text that responds to the need 

(exigence) and constraints of a particular audience. Gorrell also describes the arguments 

developed by Vatz as he suggests that the rhetor actually creates the situation and the text when 

confronted with audience, exigence and constraints: 

In Vatz’s view, the rhetor creates both text and situation, involving the ‘translation of the 
chosen information into meaning.’ Meaning, he says, ‘is not discovered in situations, but 
created by rhetors.’ The rhetor, not the situation, is in control.  (Gorrell 397) 

Gorrel also describes how Consigny agrees with Vatz to a certain extent, but feels that both of 

these models are too rigid and do not take into account the ability of the rhetor to critically think 

about exigence, audience, and constraints. His method supports the use of invention as a 

rhetorical device and the importance of going beyond the use of models and heuristics. He also 

relies on rhetoric as an “art” dependant on theory and nature and not just practical experience and 

know-how: 
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Consigny calls to mind Aristotle’s view that rhetoric functions in probabilities and 
indeterminacies, requiring ‘art’ for the rhetor to discover the exigencies and constraints. 
(Gorell 397) 

Consigny’s model adds discovery and topoi to the model. These elements according to 

Gorell, “put the rhetor in control, not to create exigence, audience and constraints, but to 

discover and manage the particularities of novel situation” (Gorrell 398). 

Gorrell suggests a new approach that synthesizes the previous ones in a dynamic way and 

allows them to work together instead of against each other. She replaces the normally used 

triangle with a Venn diagram to show the variations of how these models can occur. Her 

contributions to this ongoing discussion demonstrate the benefits of taking a model based on 

classical rhetoric and re-evaluating it for a contemporary use that is practical for the cultural 

context in which the theory is used. 

Vatz, Bitzer, Consigny, and now Gorrell have entered into this discussion to pose ideas, 

question their relations, and draw new conclusions based on the interaction of these theories. In 

the beginning of her article, Gorrell admits that she does not have the last word on this subject.  

“With each succession, the construct has grown and changed. It seems, then, that the final word 

has not been said, and neither do I presume to end the discussion” (Gorrell 395). 

The rhetorical situation complex demonstrates the variances that can be discovered in the 

interpretation of rhetorical theories and models. These variances can be synthesized as Gorrel has 

shown, or they can provide a framework of choice that allows for contingencies when a 

particular situation may not exactly fit within the boundaries of a given model. Some situations 

may have specific circumstances or complexities that warrant the selection of one model over the 

other.  

In his article “The Art of Minimalism: Constructing a Rhetorical Theory of Computer 

Documentation,” Robert Johnson advocates the use of rhetoric as an art to develop technical 

communication artifacts that are useful for their intended audience. He points out that the art of 

rhetoric does not rely on “rules or recipes” but rather techniques that are “flexible, general, and 

transferable, thus forwarding the causes of portability and teachability.” Johnson also makes a 

reference to the rhetorical situation: 

All technologies emerge and eventually are disseminated within a rhetorical complex of 
situation constraints. These situation constraints vary from artifact to artifact, and thus 
descriptions of how technological development and dissemination occur will vary 
depending on the artifact. (Johnson 331) 



 

10 

As I developed the methods that were used for this project, I realized the importance of 

using a model that was easily portable and simple in nature. I wanted to focus on exigence and 

the rhetorical responses that result in the creation of technical documents, in this case, new media 

texts within an educational software package. I needed a model that focused on the pragmatic 

nature of discourse in order to apply this theoretical approach to technical communication. Even 

though others have criticized or elaborated on Bitzer’s model, its pragmatic nature appropriately 

fit the needs of this analysis and provided me with a framework that I could work with to 

develop usability testing methods. 

Bitzer’s Rhetorical Situation 

Lloyd Bitzer revisits the rhetorical situation in his article “Functional Communication: A 

Situational Perspective.” Bitzer focuses on the interactive functionality of rhetoric and closely 

examines the situation that consists of people and the environments in which they find 

themselves. Bitzer considers rhetoric as “a functional, or pragmatic, communication and thus a 

critical mode of functional interaction in which the chief interacting grounds are persons on the 

one hand and the environment on the other.” Bitzer examines “the conditions, characters, and 

factors operative in that process of communication through which human beings achieve 

harmonious adjustment with the environment” (Bitzer 21). 

The following diagram outlines the process of achieving this “harmonious adjustment” 

through the creation of rhetorical discourse. I took the primary elements (exigence, audience, and 

constraints) and their corresponding descriptions from Bitzer’s original article “The Rhetorical 

Situation.”  The elements and descriptions below are my interpretation of how they can be 

mapped to illustrate the rhetorical situation (or “environment”) where this change takes place. 
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Exigence

Initial 
Situation

ConstraintsAudience

A potential or existing imperfection 
marked by urgency 

Individuals who are influenced by 
rhetorical discourse 

Opportunities and limitations 
(people,events, objects, relations) capable 
of influencing the rhetor and an audience

Rhetorical
Discourse

Must have the potential to be 
modified by rhetorical discourse 
-  Invites it to produce change

Mediators of the change that the 
discourse functions to produce

Constraints influence human decisions 
and actions that are meant to modify or 
eliminate exigence

Changed
Situation

Significantly modified (completely 
or partialy removed) as a result of 
a fitting rhetorical response

Individuals affected by this 
imperfection

Constraintes participate naturally 
during the process of change 

 
Figure 3: Interpretation of Bitzer’s Rhetorical Situation Model 

The following definitions (except where noted) also come directly from Bitzer’s model of the 

rhetorical situation. They are meant to clarify exactly what is meant by the terms used in the 

heuristic described in the next section. 

Rhetorical Discourse: A communication artifact that responds to a particular situation to 
produce action or change or to perform some task. 

Rhetorical Situation: The context in which speakers or writers create rhetorical discourse. 
According to Bitzer, it consists of the following three elements: 

• Exigence: An imperfection marked by urgency that has the potential to be modified by 
rhetorical discourse. 

• Audience: Individuals who are influenced by rhetorical discourse and who are also 
mediators of the change that the discourse functions to produce. 

• Constraints: Opportunities and limitations that influence decisions and actions that 
are meant to modify or eliminate exigence. Constraints are “capable of influencing the 
rhetor and an audience.” (Bitzer , pg 23) 

Discourse Community: A group of people who "speak the same language" – people who share 
an interest in certain topics, know a great deal about them, and possess a common vocabulary for 
discussing them. 

Discourse Tradition: Produces the conditions for its own continuity, recirculation and 
reproduction within a discourse community by creating or regenerating needs and promoting 
interests in an audience – reflected in questions 6-10 (Garret & Xiao, 38-39). 

2. The Rhetorical Situation Heuristic 

The situational view of rhetoric enables technical communicators to identify the primary 

elements that contribute to the design and creation of a particular rhetorical discourse. This is 

vital information when planning and designing a rhetorical response to an exigence within a 

particular situation. The rhetorical situation can be a valuable tool for determining the 
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relationships among author, audience, and subject matter. These relationships should directly 

influence the decisions that are made concerning the rhetorical response. In order for technical 

communication to be effective, it should meet the needs of the audience and effectively address 

the exigence that is in need of some form of change or adjustment. 

The situational view of rhetoric can also be very helpful in analyzing a rhetorical 

discourse to see if it is effective for its target audience. When analyzed, the elements within this 

situation provide a wealth of information that can be used within a usability test. 

The rhetorical situation heuristic that was compiled for this project is based on my 

interpretation of Lloyd Bitzer’s model discussed in the previous section. It can be used to analyze 

a particular discourse by asking key questions about the nature of its existence and how it came 

into being. It is meant to determine the antecedent for a particular discourse. Some of the 

questions that were included within this heuristic also as drew from some theories developed by 

Garret and Xiao concerning discourse tradition. 

Heuristic Purpose and Goals 

My heuristic (see the next page) is meant to help technical communicators identify key 

elements and contextual details within a particular rhetorical situation. In this project, the 

heuristic was used to analyze the situation that led to the development of a multimedia CD 

entitled Geologic Processes: Investigations in and around Utah’s National Parks and 

Monuments. I closely examined the people, events, objects and relations that contributed to this 

rhetorical discourse. 

I then used this analysis to develop usability testing methods that were performed on 

Module 1, entitled “Where did some of the oldest rocks exposed in eastern Utah’s Nation Parks 

come from?” The purpose of the usability test was to determine the effectiveness of the content 

in relation to the general question it is addressing. The results were used to develop specific 

recommendations for this module and general criteria that can be applied to the development and 

testing of other modules within this project. 
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Rhetorical Situation Heuristic

Exigence 

1. What is the exigence that called this discourse 
into existence?  
a. What problem is it trying to solve?  
b. What question is it trying to answer? 
c. Is this discourse a response to an 

imperfection marked by urgency? 
d. Is this discourse a response to a defect or an 

obstacle? 
e. Is this discourse a response to something 

that needs to be changed? 
 
2. Does this discourse merely respond to the 

exigence or does it also play a role in 
constructing it? 
a. Did the exigence exist prior to the creation 

of this discourse, or was it developed 
through the discourse itself? 

 
3. Is this discourse pragmatic (practical as opposed 

to idealistic)? 1 
a. Has it come into existence for the sake of 

something beyond itself?  
b. Does it function to produce action or 

change? 
c. Does it function to produce some task? 
d. Does this discourse participate naturally 

in the situation? Is it necessary for the 
completion of situational activity, and does 
it obtain its meaning and rhetorical 
character by the means of its participation 
within the rhetorical situation.2  

Audience and Discourse Traditions3 

4. Who is the audience? 
a. Who are the individuals influenced by this 

discourse? 
b. Are these individuals mediators of change 

that this discourse functions to produce (in 
response to exigence defined above)? 

 

                                                 

1 Bitzer, 60 
2 Bitzer, 61 
3 Garret & Xiao, 38-39 

5. Who are the members of the discourse 
community involved in this situation? 

 
6. What are the needs of the discourse community 

involved in this situation? 
 
7. What types of interests are promoted within this 

discourse community? 

a. How are these interests achieved through 
the creation of new discourse? 

 
8. How does this discourse community cultivate 

audience expectations about: 
a. Appropriate forms of discourse? 
b. Proper subject matters? 
c. Right modes of argumentation in relation to 

a given circumstance? 
 
9. How does the discourse community interpret the 

rhetorical exigence? 
a. Does the discourse community recognize 

the need for a solution or change that 
responds to the rhetorical exigence? 

b. How does this community influence what 
kinds of communication problems or needs 
are acknowledged and rectified? 

 
10. What kinds of traditions within this discourse 

community produce the conditions for 
continuity, recirculation, and reproduction? 

 

Constraints 

11. What are the constraints within this situation? 
a. What influences the decisions and actions 

that are needed to modify the exigence 
(defined above)? 

b. What people, events, objects, relations, 
beliefs, attitudes, documents, facts, 
traditions, images, interests, or motives 
influence these decisions and actions? 

c. Are there any constraints on the relationship 
between the writer and the audience?  

d. Are there any constraints on how the 
audience uses this discourse? 

e. Are there any constraints on the 
expectations of both the writer and the 
audience in this discourse? 

f. Does the writer or the audience expect 
certain logical proofs or use of style
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Rhetorical Situation Heuristic Response 

One of the purposes of this project was to use the rhetorical situation heuristic to analyze 

the contextual details surrounding a particular new media text. Using this heuristic as a guide, I 

interviewed two individuals, Anne Wysocki and Jackie Huntoon, who were primarily 

responsible for the creation of Geologic Processes: Investigations in and around Utah’s 

National Parks and Monuments. The following responses are a summary of what was 

discovered during these interviews. They uncover much of the contextual details surrounding 

this discourse in a way that makes it possible to develop effective usability testing methods that 

address the exigence and response that led to this text. I have summarized the responses to the 

questions within the heuristic for each main section. Please refer to Appendix A: Rhetorical 

Situation Heuristic Response for more details about how each question was answered within 

the heuristic. 

Exigence 

An imperfection marked by urgency that has the potential to be modified by rhetorical 
discourse. 

The following list is a summary of the responses for each of the heuristic questions that fall 

under exigence: 

• Beginning Geology students have limited exposure to the context and relevancy of 
the information they learn during the first few years of their program. They also need 
more exposure to real-world situations and problem solving tasks. 

• Fieldwork that provides this type of knowledge is not suited for all students and is 
also very costly and time consuming. 

• Geological education is not as compelling as it could be. 

• University enrollments in geological sciences are low and there is a limited interest 
in teaching within this field of study. 

Audience and Discourse Traditions 

Produces the conditions for its own continuity, recirculation and reproduction within a 
discourse community by creating or regenerating needs and promoting interests in an audience. 

The following list is a summary of the responses for each of the heuristic questions that fall 

under Audience and Discourse Traditions: 
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• Audience members include: undergraduate geology students, geology teachers, and 
national park visitors. 

• Audience expectations  are cultivated in conferences, journals, faculty meetings, and 
the classroom. 

• Other members of this discourse community include: university earth science 
departments, secondary earth science teachers, National Science Foundation (NSF) 
members, educational software publishers, and the National Park Service. 

• The primary need nationwide is for more well-trained earth scientists and engineers in 
the field of geology. 

• These groups heavily influence curriculum content. They promote the need to 
develop materials that engage students in problem solving methods that develop 
critical thinking skills. 

Constraints 

Opportunities and limitations that influence decisions and actions that are meant to modify or 
eliminate exigence. Constraints are “capable of influencing the rhetor and an audience”  
(Bitzer 23). 
 

• Time, Money and Client expectations: Educational Software Publishers, Grant 
funding organizations. 

• Interface (new media text published as educational computer software): Screen size, 
content limitations, and level-of-detail requirements. 

• Different authors with different backgrounds (Subject Matter Experts: Geology 
Faculty and Graduate Students - Technical Communicators : Humanities Faculty 
and Graduate Students) who work on this project at different times and in different 
places. 

• The audience will need a decent computer with a soundcard and speakers. The fact 
that it is computer-based limits the number of people who have directly control of 
what’s going on at any given point in time.  

• Teachers need some way of having students show that they did the work and came up 
with an answer. This may be a challenge for teachers with large lecture classes.  

Heuristic Analysis Summary  

Separating the rhetorical situation heuristic into three sections helps to organize the 

resulting information in a way that allows it to be used for different purposes. Exigence, 

Audience, and Discourse Traditions provide a way to identify the goals of this discourse. It 

breaks down the problem solving process that has resulted in the creation of this particular text. 

This is critical information that can be used to develop usability testing methods. Once 
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identified, these goals can be used to measure the effectiveness of the text in question. 

Constraints identify the conditions that influence change within this discourse. It is important 

to be aware of these constraints when making recommendations and developing criteria that 

directly effect the choices that future authors will make. The following list identifies the specific 

goals of this educational software that were revealed by answering the questions within this 

heuristic. 

This purpose of this software is to: 

• Promote exposure to potential geology students at a younger age in response to low 
enrollments and limited interests in studying and teaching earth sciences. 

• Provide students with materials that focus on context and relevancy. 

• Present subjects in a natural way that is compelling to students in order to attract 
their interest and make material easy to learn. 

• Develop alternatives to field experiences and provide opportunities for students who 
are unable to participate. 

• Draw from the benefits of field experience within a classroom setting. 

• Expose students to real world problem solving situations and have them perform 
active and engaging contextual tasks. 

• Promote the use of educational software and new media texts to simulate the types of 
environments described above. 

• Improve geology and earth science education and address problematic issues 
associated with this field of study. 

• Enable students, teachers and National Park Visitors to be mediators of change – 
promoting geology and earth science knowledge and support discourse traditions in 
this field. 

• Promote pedagogical goals associated with fieldwork such as integrating information 
across disciplines to solve problems using critical thinking skills.  

• Adjust to the changing nature of earth science occupations. Provide ways to develop 
critical thinking skills that can be applied in non-traditional ways.  

3. Usability Testing Development and Analysis 

The purpose of this section is to describe the development process that I followed during 

the planning stages of this usability test. It is meant to be a model that could possibly be 

followed when using the rhetorical situation heuristic as a usability testing tool. This heuristic 
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uncovers much of the information that is usually researched during the planning stages of a 

usability test. This development cycle usually includes the following phases: 

• Define Problem 
• Develop Methodology 
• Determine Test Goals, Questions, and Procedures 

 
There are also a few different documents that are usually generated throughout this cycle 

to aid in the development process and to share information with various associates and clients. 

These documents include: 

• Problem Statement Memo 
• Usability Test Proposal 
• Usability Test Plan 
• Usability Test Materials (Questions, Observation sheets, etc.) 

 
As previously discussed, this usability test was performed on educational software that 

relies on new media texts to simulate a field course entitled “Geology of Utah's National 

Parks.” The CD contains several modules that are based on the daily activities that take place 

when students travel to Utah to explore and learn about these sights in the field. This CD is still 

a work in progress, so the test only covered Module 1 - “Where did some of the oldest rocks 

exposed in eastern Utah’s Nation Parks come from?” 

The purpose of this test was to make specific recommendations to improve Module 1 

and to establish common criteria that can be used to develop and test the other modules being 

created in this project. The criteria should be applied to the modules that have yet to be 

completed in order to make them more effective. The criteria can also be used to test whether or 

not people learned something that met the objectives of each module. The ultimate goal of this 

test is to find a way to give users what they really need in order for them to accomplish the 

objectives of each module. 

Defining the Problem 

Uncovering the exigence within a rhetorical situation is very good way to develop a 

problem statement for a usability test. Answering the question within the rhetorical situation 

heuristic may actual uncover a few different exigencies as described in the previous sections. 

The job of usability testing expert is to analyze this data and determine which of these is most 

important and which ones should be used in developing usability testing methods. A 
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determining factor may be whether or not it is feasible to check or measure whether or not the 

discourse in question functions as a solution or response to the problem at hand. For instance, 

one of the problems uncovered from the rhetorical situation discussed in the previous section 

was that geology enrollments were dropping and that there were certain stereotypes associated 

with earth sciences that need to be addressed. This educational software is an attempt to rectify 

this problem but it may not be very easy to determine whether or not it meets this long-term 

goal within a usability test. 

 The problem statement that I developed for this usability test focused on the context in 

which these modules were written and the problematic nature of subject matter experts 

developing materials for introductory level students. The problem statement should also be 

aimed towards the justification for performing a usability test. It should demonstrate a 

compelling need and justify the time and expense that a usability test requires. The following 

problem statement was developed in my preliminary memo to my clients (product developers 

and academic advisors) and then became a starting point for the proposal and final report. 

These multimedia modules are being developed by Humanities and Geology Faculty 
and Graduate Students. This combination works well because it combines the work of 
subject matter experts with technical communicators who specialize in text, visual 
design, and interface development. Since there are people with different skills working 
towards a common goal there needs to be a way to develop standard and consistent 
content across these modules. In order for these modules to be effective there needs to 
be a common list of criteria that can be used for development and testing purposes. 
Without this criteria it may be difficult to evaluate the effectiveness of each module 
within a standard uniform process that applies to all of the content created.  

This project is being developed by high-level subject matter experts who have a 
tendency to include comprehensive background information that at times may be 
beyond the scope of these modules. This may cause a problem for the user who may 
only be interested in the information required to complete these modules. The goal of 
these modules is to limit the scope of information to just the necessary amount of 
information that is required to fulfill the overall purpose of each module. There should 
not be more than 9 or 10 steps within a module. If there is too much information it can 
be a tricky task to figure out what to take out. If there are too many topics covered it 
may be necessary to reconsider the main purpose of the module and what it is trying to 
accomplish.  

Develop Methodology 

 After establishing a good understanding of the exigence, audience, and discourse 

traditions within a rhetorical situation it is then possible to determine what methods may best be 

used to measure the usability of a particular text. These methods should also be related to the 

problem statement previously defined. The following exploratory goals were established for this 
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usability test to determine whether or not the use of this educational software addressed the 

problem it is trying to solve. 

• To determine whether or not the content encourages discovery and problem solving 
techniques to aid in the learning process. 

• To determine whether or not the content provides context and relevancy to encourage 
learning and the application of key concepts. 
Once the test goals have been established the next step is to choose a test method. There 

are several models for usability studies that have already been developed. These models can be 

used as-is or modified to meet the needs of a particular situation.  

Since the exploratory goals established for this test were qualitative in nature, a “think-

out-loud protocol analysis” was chosen as the main method for testing the use of this text. The 

participants provided a running commentary of their thought process while working on the 

tasks. They were asked to express any confusion, frustration or delight they experienced during 

the process. The following procedural steps were also included in this protocol analysis. These 

conventional steps remind the usability-test to: 

• Remind users to “think-out-loud” and ask questions if necessary. 

• Remind the user that this process might not seem natural at first. We asked them to 
try to perform each task as they would if they were thinking through it silently. 

• Remind the user to pay the same amount of attention to the material as they would if 
they were normally going through this process on their own. 

• Demonstrate the technique to the user before they began. 
• Acknowledge that we were listening by summarizing important comments. 

Usability Test Implementation 

The following section summarizes the scope, participants and procedural methods that 

were used to implement this test. Please refer to the project report for more details. 

Scope 

The scope of this test was limited to Module 1 - “Where did some of the oldest rocks exposed in 

eastern Utah’s Nation Parks come from?” The main purpose was to establish common criteria 

that can be used to develop and test other modules that have yet to be completed. The second 

purpose was to come up with a list of specific suggestions and changes for Module 1 in order 

improve the effectiveness of its content.  
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Participants 

The following participants were chosen for this usability test: 

• Freshman Geology Major (An undergraduate students new to the department) 
• Senior STC Major (An undergraduate student with some interest in Geology and 

usability studies) 
• Graduate Student in Rhetorical and Technical Communication (interested in usability 

studies) 

Methods 

This usability test promoted audio feedback using “Think-out-loud Protocol Analysis”. There 

were three group members conducting this test. Each person had one of the following 

responsibilities: 

• One group member worked with users asking key questions and assisting as 
necessary. 

• One group member noted problems and successes within an action, result and 
analysis observation sheet. 

• One group member tracked user navigation through the interface and noted any 
significant tendencies. 
 

The following materials were created to help administer this usability test: 

• Consent form that explained background, purpose and instructions. 
• Pre and Post-test survey and questionnaire 
• Observation sheet (Step, Action, Result, Comments) 
• Navigational workflow map 

4. Usability Study Results 

The results from this usability study were categorized into three different sections that 

reflected the different roles that were played out during the performance test. The different 

sections recorded and analyzed the following types of data: 

• Think-out-loud Protocol Analysis – Includes transcript and description of video 
focusing on user reactions and specific responses to the questions that were addressed 
during the test. 

• User Profile and Observation Sheet - Includes user profiles and the problems and 
successes that had within a particular action. The result of that action was noted along 
with an analysis of the implications these actions present. 

• Navigational Workflow Map – Includes map of how users navigated through the 
interface with notes about specific interactions. The results were analyzed to see if 
any significant tendencies were uncovered. 
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Think Out Loud Protocol Analysis 

The following sections include the comments that I made during the analysis of the 

think-out-loud protocol results. They are post-test observations that include some specific 

recommendations. The comments have been categorized into three main sections that reflect the 

characteristic of the information that was gathered. These sections consist of: 

• Conventions for Navigation and Content  
• Media 
• Cognition 

 
NOTE: The number at the end of each comment (#) is a reference to where the note is located 
in the complete transcript in Appendix B: Think Out Load Protocol Analysis. 

Conventions for Navigation and Content 

 One of the goals that was identified in the heuristic analysis was to “present subjects in a 

natural way that is compelling to students in order to attract their interest and make material 

easy to learn.” In response to this goal, user actions and their consequential results that dealt 

with navigation and content where noted. In order for this CD to promote the use of educational 

software and new media texts (another goal of this project) it is important that the user is able to 

get to the information in a way that is both convenient and intuitive. As the user moved through 

the module, problems were noticed that deviated from the original intent of creating this type of 

discourse. These problems are noted under “Action and/or Result.” Comments and suggestions 

are also included to help improve this module, as well as, develop criteria for the future 

development of other modules. 

Action and/or Result Comments and Suggestions 

Some sections were 
skipped or missed by 
accident. 

Some form of convention (such as a status bar) should be used to help 
users know what they’ve completed, where they are in the process, and 
what’s left to finish (#1). 

After taking a break, the 
user restarted in the wrong 
section. 

Headings need to be very distinct and different enough to avoid 
confusion (#3). 

User did not know what to 
expect from the section 
title. 

Some titles are repetitive and vague. Different sections should be clearly 
defined. When some elements are re-used they should be placed in a 
context that distinguishes them from prior occurrences (#13). 

Some content was skipped, 
or missed by accident. 

Some content requires a mouse-over to be viewed. Users should be able 
to see important information without having to move mouse over a part 
of the screen. Or, a mouse-over should be clearly defined so user knows 
to do something to reveal hidden information (#14). 
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User skipped over some 
informative text. 

The interface should gradually build textual elements in the order that 
they should be read to keep the reader from skipping over important 
background information. Using red for task-oriented text is a good 
convention, but it prompts users to skip black non-task-oriented text 
(#10). 

User skipped over action 
instructions. 

Too much informative text on a screen causes users to miss certain 
action-oriented text. As the user moves through a section, unnecessary 
text should be removed and action-oriented text should be highlighted by 
some kind of indicator or prompt (#11). 

User was confused and 
didn’t quite know what to do 
with information that was 
provided. 

Some of this confusion can be attributed to inconsistent use of terms that 
all refer to the same thing. Naming conventions and references to those 
names should be consistent throughout (#15). 

User attempted to perform 
an action that didn’t exist. 

Use consistent conventions for action text and do not use that convent 
for any other kind of text (#16-18). 

Media 

Another goal that was discovered through the heuristic analysis was to “develop 

alternatives to field experiences and provide opportunities for students who are unable to 

participate”. In response to this goal, user actions and their consequential results that dealt with 

media were noted. In order for this CD to effectively simulate a real-life field experience it is 

important to develop media representations that closely correspond to how a student would 

naturally discover and encounter certain important geological features in the field.  Each user 

action and/or result is followed by comments and suggestions that can be used to improve this 

module as well as develop criteria for the future development of other modules. 

Action and/or Result Comments and Suggestions 

Some of the media was skipped 
or overlooked. 

There should be some way of identifying media content (much like 
a table of figures). The fun media oriented content should be easily 
identified and accessible so the user can “play” and not have to dig 
through content to see what they may have missed (#4). 

Some animations did not work as 
described. 

Use the same type of animation or video files throughout. If one 
works and another one doesn’t it may indicate that extra plug-ins 
are required. This may not even be apparent until this software is 
run on another computer that doesn’t have all the latest goodies 
that the author’s computer may already have installed (#6). 

User clicked on pictures 
expecting to see something more 
like in the previous screen. 

Be consistent with media content in related screens. If the 
convention is to click on pictures for more content, it should be 
used in all similar and related screens (#9). 

User didn’t figure out how to use 
the virtual reality video controls on 
her own. 

Virtual reality instructions need to be improved for readers who 
have never used this type of interface before. Maybe a 
demonstration video or animation might help users figure out what 
the virtual reality screens are supposed to do (#12). 
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Cognition 

One of the primary goals that was discovered through the heuristic analysis was to 

“develop materials that engage students in problem solving methods that develop critical 

thinking skills.” In response to this goal, user actions and their consequential results that dealt 

with cognition were noted. In order for this CD to provide students with the context and 

relevancy that is needed to make learning more compelling and useful it needs to provide them 

with information and learning tools that enable them to respond to real-world problem solving 

situations and have them perform active and engaging contextual tasks. Each user action and/or 

result is followed by comments and suggestions that can be used to improve this module as well 

as develop criteria for the future development of other modules. 

Action and/or Result Comments and Suggestions 

User did not know how to 
answer a question. 

There should be prompts throughout large sections of text that verify that 
users are paying attention and comprehending information. Including large 
chunks of text with no reader response causes users to cruise through the 
information without thinking it through clearly (#7). 

User answered a 
question wrong and 
quickly went on to the 
next one. 

Plan on users answering the questions incorrectly and provide a 
contingency plan to help them think about why they got it wrong so they 
can solve problems like this in the future. I think that she may be starting to 
get frustrated or embarrassed about getting the answers wrong in front of 
someone else. This is causing her to move on quick and not think about 
why she guessed wrong. If there was a follow up question, statement or 
help screen, she may have hung around longer to figure this out (#2,5,8). 

User didn’t make 
important connections 
until the end of the 
module. 

The hierarchy of the content should be considered so important things that 
help overall understanding are included up-front (#19,20). 

User wasn’t sure how a 
particular step related to 
the overall question 
address by the module 

Each step should contain some bridge to the overall question. At the end 
of each step the user should be prompted with a question that ties it all 
together. If the user doesn’t know they should be able to click on a help 
button or something that will help steer them in the right direction (#21). 

User wasn’t sure how to 
answer the overall 
question. 

There seems to be a correlation with the amount of text and the level of 
information that is understood. The more text that is crammed into one 
screen the faster the reader goes through the information in order to 
complete the task of each step. As a result it seems as if important 
information is lost or overlooked. A solution to this may be to break up 
large text chunks into manageable pieces with little learning activities along 
the way that check to see if the reader is getting it or not. If not, the reader 
should be able to go back and review along the way so they don’t move 
forward until they really know what to do with the information they are 
getting. Readers need to know the context of the information they are 
getting and how it relates to the big picture. Students also need to know 
the relevancy of this information. What is it good for? What else can they 
do with it? (#22) 
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Conclusion 

An effective way to test the usability of new media texts is to follow a systematic 

approach that relies on models and heuristics based on the rhetorical situation.  This approach 

uncovers the contextual details about what a particular discourse is meant to achieve and how it 

is intended to produce some form of action or change. The results of the heuristic analysis 

establish the purpose and goals behind the development of a particular text, how it should be 

used, and what the user should be getting out of it. 

Usability tests that follow a rhetorical approach can potentially produce results that go 

beyond basic functionality. When testing the effectiveness of a text it is important to determine 

whether its use ties in with a deeper purpose – the exigence to which this discourse responds. 

Software usability testing typically follows a straightforward approach for applications whose 

primary functions are linear steps that follow a specific order to achieve a certain task. The main 

question regarding these types of tests is “Does it work?” or “Can the user make it work?” 

Educational software on the other hand may have several other goals, motives, issues, or 

agendas that are not visibly apparent in the content itself. 

Information drawn from the rhetorical situation heuristic should be considered during 

every step of the usability testing process. Prior to testing, the heuristic helps define the problem 

that is trying to be solved in order to develop methods that best fit the contextual framework of 

the situation at hand. After testing, the heuristic provides a way to analyze the results in a 

contextual framework that responds to the situational circumstances surrounding the discourse 

in question. 

Information that is drawn from the rhetorical situation heuristic can also be used during 

the planning stage of new media text development. Like the systematic and practical approach 

to usability testing discussed in this report, it can become an integral part of a planning process 

that focuses on solving problems based on a situational analysis. When this type of inquiry 

becomes the very first step in discourse development, the decisions that are made concerning 

the type of discourse (new media or old) are as important as the decision of what to include 

(content) within the discourse.  

Technical communicators are finding themselves involved in diverse experiences such 

as new media text development and usability testing. New media texts have broadened the types 

of discourse that technical communicators are able to create, but the use of these texts is 
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sometimes overlooked. Conventional approaches to usability testing may also not directly 

respond to the nature of these complex representations of information. Rhetorical theories can 

help technical communicators deal with these issues, but, unfortunately, they are seldom 

presented in a pragmatic manner relevant to contemporary contexts. 

Heuristic analysis that is based on the rhetorical situation can be used to identify rich 

contextual information that might otherwise be overlooked. This approach can supplement 

existing usability testing methods and provide technical communicators with a model that can 

also be useful during the text planning process. Theory can be applied in practical ways if 

scholars are willing to develop models and example case studies that allow others to have a 

rhetorical advantage in their communication practices. 
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Appendix A: Rhetorical Situation Heuristic Response 

One of the purposes of this project was to use the rhetorical situation heuristic to analyze 
the characteristics surrounding a particular technical communication text. Using this heuristic as a 
guide, I interviewed two individuals who were primarily responsible for the creation of this 
project, Anne Wysocki and Jackie Huntoon. The following responses are based on the information 
obtained during the interviews. They uncover much of the contextual details surrounding this 
discourse in a way that makes it possible to develop effective usability study methods that address 
the exigency and response within this situation. 
 
Exigency 
1. What is the exigency that called this discourse into existence?  

a. What problem is it trying to solve? 

Ü Beginning Geology students have limited exposure to the context and relevancy of the 
information they learn during the first few years of their program. As a result they are not as 
interested in the subject and do not learn as easily as they could otherwise. 

Ü Geological education is not as compelling as it could be. 
b. What question is it trying to answer? 

Ü How can Geological practices be taught in a way that includes both context and relevancy? 
Ü What is it about field experiences that are so good at promoting learning?  
Ü How can Geology teachers take learning experiences that are developed in the field and put 

them in some form package that can be used in the classroom? 
c. Is this discourse a response to an imperfection marked by urgency? 

Ü Low university enrollments in geological sciences. 
Ü Limited interests in teaching geological sciences. 

d. Is this discourse a response to a defect or an obstacle? 

Ü Fieldwork is not for everyone. There are some students who are miserable when they have to 
work outside. The combination of heat, bugs, dirt, and lack of sanitary and sleeping 
conveniences contribute to an environment that is just not for everyone. 

Ü It is very expensive to take students out into the field and it can take months and months of 
planning to make these trips happen. Class sizes are limited. Only so many students are able to 
attend. 

e. Is this discourse a response to something that needs to be changed? 

Ü Science education has to be strengthened and made more compelling to people if we are to 
have more scientists. 

Ü Beginning Geology students need more exposure to real world situations and tasks (context). 
Ü They need to see how information like mineral memorization and strike and dip is actually 

used by practicing geologists (relevancy). 
Ü They need more experience with the kind of problem solving tasks that real Geologists 

encounter in the field. Not just “here let me show you” but “here based on this information you 
figure it out”.  

Ü Geology education needs to help students think like geologists. Teachers should not just say, 
“Here let me teach you Geology”. They should say, “Let me show you and help you understand 
these concepts with the goal of getting you to think like a geologist. You be the geologist and 
you figure this stuff out.” 
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Ü They need more exposure to problem based, need-to-know, just in time, pedagogy philosophies 
in the classroom. 

2. Does this discourse merely respond to the exigency or does it also play a role in constructing it? 

a. Did the exigency exist prior to the creation of this discourse, or was it developed through the 
discourse itself? 

Ü The need was there before this discourse was created. There is a lack in science education 
development. It should be more compelling for students. 

Ü It constructs exigency in the sense that if this software is good it will push more people to do 
more work like this. Students will want to be given more work like this and teachers will want 
to develop more active and engaging ways of presenting science education. 

3. Is this discourse pragmatic (practical as opposed to idealistic)? 1 

It is both pragmatic and idealistic. It is pragmatic in that it has a specific function and it is supposed to 
be used a certain way (in first-year geology classes – to get students thinking like geologists). It is 
idealistic in the sense that the overall goal is also to improve earth science and Geological education in 
general. 
a. Has it come into existence for the sake of something beyond itself? 

Ü Yes, this discourse was not created just to improve one particular class. It is a response to more 
general issues that cause geology education to be problematic for some students and teachers. 

b. Does it function to produce action or change? 

Ü It functions to immediately produce a certain kind a change within student’s attitudes about 
science. This discourse makes science more active and engaging which develops a more 
contextual and relevant form of knowledge within students. 

c. Does it function to produce some task? 

Ü These modules are designed to engage students in activities that simulate geological field 
experiences. In order to complete the module students must perform some specific tasks such as 
observations, measurements, and data analysis with the goal of answering an overall question 
that each module addresses. 

d. Does this discourse participate naturally in the situation? Is it necessary for the completion of 
situational activity, and does it obtain its meaning and rhetorical character by the means of its 
participation within the rhetorical situation.2  

Ü Simulating real life field experiences requires content that media-centered students are 
naturally drawn to. New media is a response to this need and it provides students with a better 
understanding of the big picture in its use of video, animation, sound and other interactive 
elements that provide immediate results. This discourse is more natural to the purpose it serves 
than some other representation that just relies on text and images on paper. Like the field 
experience, this CD does not allow students to passively sit back and let the information just 
come to them. It requires students to be actively engaged in a way that makes the learning 
process more natural and even fun. 
 

4. Who is the audience? 

a. Who are the individuals influenced by this discourse? 

Ü Undergraduate Geology Students 

                                                 

1 Bitzer pg. 60 
2 Bitzer pg. 61 
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Ü Geology Teachers 
Ü National Park Visitors 

 
b. Are these individuals mediators of change that this discourse functions to produce (in response to 

exigency defined above)? 

Ü Undergraduate geology students: 

• Develop experience in problem solving practices that promote context and relevancy within 
their knowledge of Geology.  

• Enables them to apply their knowledge in real-world problem solving experiences. 
Ü Geology Teachers:  

• Geology teachers designed these modules to be used by other earth science teachers in 
their classrooms. As an audience member, teachers can become mediators of change if they 
incorporate this text into their curriculum. The more these types of materials are used, the 
more students will expect them and respond to them in a way that addresses the needs that 
this text was designed to address. 

Ü National Park Visitors 

• Not directly related to the exigency within this situation. However, anyone traveling 
through these parks can pick it up and learn from it. Increasing people’s sense of geology. 
The purpose of including park visitors as an audience is to promote geology in general. 

• Helps support park service too. One of their missions is to educate US citizens about parks. 
 

5. Who are the members of the discourse community involved in this situation? 

Ü Geological Educators (Primarily faculty members at universities) 
Ü Geology departments and students nationwide 
Ü Earth science teachers 
Ü National Science Foundation (NSF) – Interested in promoting and improving science education. 

Providing money for developing this discourse.  
Ü Educational Software Publishers 
Ü National Park Service (Parks as Classroom) smaller group but would have input if they wanted 

to because they could potentially open up a big market that would actually use this discourse. 

Discourse Traditions  
6. What are the needs of the discourse community involved in this situation? 

Ü The primary need nationwide is for more, well trained earth scientists and engineers in the field of 
geology. 

7. What types of interests are promoted within this discourse community? 

Ü These groups heavily influence curriculum content. They promote the need to develop materials 
that engage students in problem solving methods.  

a. How are these interests achieved through the creation of new discourse? 

Ü The structure of this CD closely follows the approach described above. It is designed to allow 
students to explore concepts on their own by providing them with activities that stimulate problem 
solving approaches to understanding geological concepts. 

8. How does this discourse community cultivate audience expectations about appropriate forms of 
discourse, proper subject matters and the right modes of argumentation in relation to a given 
circumstance? 
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Ü Conferences, Journals, Faculty Meetings 
a. Appropriate forms of discourse? 

Ü Expectations about the form of discourse are more content related. Expectations about 
interfaces such as this one have not been cultivated throughout this discourse community. If 
this CD is successful at meetings its goals this may change. 

b. Proper subject matters? 

Ü Discussions about degree requirements such as the senior level field study. Question whether it 
needs to be continued since most students don’t go out and become field geologists. Most argue 
that it is still important anyway because it requires students to integrate information from 
across several disciplines (chemistry, physics, biology) within the supporting degree 
coursework and use this knowledge to solve problems on their own. Practicing the scientific 
method is important and field experiences are valued highly because of this. 

c. Right modes of argumentation in relation to a given circumstance? 

Ü The Geological discourse community cultivates a need within its audience to use critical 
thinking skills to solve problems. Some students do not end up getting  jobs that involve field 
work. Jobs are changing, but critical thinking and problem solving still apply to these non-field 
related occupations. 

 
9. How does the discourse community interpret the rhetorical exigency? 

a. Does the discourse community recognize the need for a solution or change that responds to the 
rhetorical exigency. 

Ü Enrollments are dropping in Geology departments and we would like more students to come in. 
The typical traditional employers of geology students like oil and environmental companies do 
not necessarily hire as many geology students as they used to. However, there is still a big 
market for these students and all our students are getting jobs in their field but in non-
traditional areas like remote sensing GIS, satellite imagery, computer based mapping packages 
and things like that. These students typically are good at that. They have good spatial skills and 
a basic understanding of environmental science and earth science. So they are really good at 
that and there are jobs out there. 

b. How does this community influence what kinds of communication problems or needs are 
acknowledged and rectified? 

Ü The discourse community promotes context and relevancy. They want students to see how 
information like memorizing a hundred different types of minerals and what strike and dip is .. 
is actually used by practicing geologists so when they go back to the classroom (where 
everyone knows it’s a little bit more dry than then being outside doing things) they would 
understand why it was important for them to learn this material. So it would give the material 
that they are learning in the classroom some context and some relevancy. 

10. What kinds of traditions within this discourse community produce the conditions for continuity, 
recirculation, and reproduction? 

Ü The discourse community advocates the enrollment of new students by encouraging more exposure 
to the subject and by downplaying myths about Geology. They seek to discover why enrollments are 
dropping? Part of what we see as the problem is the elementary and secondary school system 
students get a huge amount of exposure to biology, chemistry, and physics.  But often they get zero 
earth science and often the person that teaches them earth science was not trained in earth science 
and they are not very comfortable teaching the subject. We feel like we need to do a better job 
getting out into the primary and secondary classrooms and getting kids interested in 
earth/environmental science so when they come into the university they think of it as a major. 
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Everyone thinks, “Geology.. oh its oil”, but its not just oil, and we’ve done a very bad job of saying 
what geologists actually do. 

Constraints 
11. What are the constraints within this situation? (Opportunities and limitations that influence decisions 

and actions that are meant to modify or eliminate exigence. Constraints are “capable of influencing the 
rhetor and an audience.” 3) 

a. What influences the decisions and actions that are needed to modify the exigency (defined above)? 

Ü Time, Money  
Ü Interface (new media text published as educational computer software) 
Ü Subject Matter Experts – Geology Faculty and Graduate Students 
Ü Technical Communicators – Humanities Faculty and Graduate Students 
Ü Geological / Earth Science Conferences 
Ü National Science Foundation 
Ü Educational Software Publishers 
Ü National Park Service 

b. What people, events, objects, relations, beliefs, attitudes, documents, facts, traditions, images, 
interests, or motives influence these decisions and actions? 

Ü We’re not in an office or business working on it 8-12 hours a day where you can go to Jackie in 
the next room and I can go to here with questions and she could see how the process worked.  
And because they didn’t know what this stuff was there was a lot of miscommunication early on 
and there still can be where I will say I need x and someone will give me z and I have to go 
back and mockup something and say I need this exactly. Over time that’s gotten better but its 
just meant that there can be some lags because we don’t meet real regularly and our schedules 
are different we are all fitting this in between times. 

Ü The word constraint makes you think that there is something holding you back but at the same 
time in these circumstances it spurs creativity (like the size of a computer screen). You think 
about how constraints can be good because it keeps things paired down for the teaching to 
work for people who don’t know anything about geology. Grad students want to include this, 
this and that. In this case screen size is a plus and an opening to try something new. You can’t 
go off and include everything so it gets the writer to sit down and think how to make the content 
clear and compelling in a relatively small amount of space. 

c. Are there any constraints on the relationship between the writer and the audience?  

Ü Subject matter experts have a tendency to put too much stuff in these modules. Since they are 
directly involved with all of these concepts there is a tendency to include the level of detail that 
they may be used to working with. The writers of this software know their geology and they 
want others to know it too, not thinking about how people learn, and how they learn in this 
environment, but everything they know that they think others should know too. 

Ü There is a tendency to use effects and tools for the sake of just using them (not necessarily 
constraints but part of the rhetorical situation) Developers are students too. They haven’t used 
the software before so they get excited and focus more on the software. They want to put all 
bells and whistles in. It is important to create activities that make the software compelling to 
the user but these activities and effects should have a purpose and address the specific needs of 
the audience. 

                                                 

3 Bitzer – FC, pg 23 
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d. Are there any constraints on how the audience uses this discourse? 

Ü The audience will need a decent computer with a soundcard and speakers. The fact that it is 
computer-based limits the number of people who have directly control of what’s going on at 
any given point in time. Some audience members who do not have computers or who are not 
comfortable working with educational software may not accept this discourse. 

e. Are there any constraints on the expectations of both the writer and the audience in this discourse? 

Ü If Teachers are going to include this CD in their labs they may want students to hand 
something in after performing each module. They may want some way of having students show 
that they did the work and came up with an answer.  In the modules there will be questions to 
address in a notebook. We added a page to turn in to teachers that ask the main questions in 
the modules all over again - “Explain what you learned about x and y.” We had to re-think 
some of this because of the constraints of teachers teaching large lecture classes. There has to 
be something that students turn in. So what is that? How do you set that up? 

f. Does the writer or the audience expect certain logical proofs or use of style? 

Ü Geologists are pretty flexible for the most part. There’s been a lot of discussion lately in the 
geologic community about (field camp) senior level terminal field study (6 week long that 
everybody does). Do we really need to continue it? Most of our students do not actually go out 
and become field geologists, maybe one or two actually do this type of activity for a job 
anymore. So they question whether or not it is still worthwhile to continue this and they mostly 
argue, “Yes it is!” The main reason for this is because filed studies require students to 
integrate information from across their discipline (geology) as well as from chemistry and 
physics, biology, all of these supporting courses you took.  
Field studies also require students to really learn how to solve problems on their own. It helps 
students build their own creativity critical thinking skills so that they can go out and make 
observations, come up with a hypothesis, collect the data necessary to test the hypothesis, and 
generate some sort of conclusion. It is their chance to use the scientific method within their 
discipline and it’s really hard to get that experience any other way.  This kind of experiences 
also generates confidence within students concerning their abilities and they awareness that 
they know they can perform these kinds of tasks. This kind of confidence can’t be developed 
without giving people the time to work on these type of projects.  
Geologists value field experiences very highly even though they are time consuming and 
expensive and all of that. At the same time as far as in the classroom I think we have done a 
good job bringing in visual aids, bringing rocks and hands on activities. We show slides and 
videos… look this is a sand dune .. sand blowing over dunes… we do more visual work than 
other types of courses… so I think that this will be accepted because people will be ready for it. 
We are also seeing more distance learning practices and this would be an ideal way to do a lab 
over distance. 
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Interview with Jackie Huntoon 

Associate Professor of Geological and Mining Engineering and Sciences 

Project Role: Conceptualization and Management  

Exigency 
3:15 

In geology in general students do some sort of extended field experience usually towards the end 
of their degree program so they go out into the field and they do geologic mapping activities that 
real geologists would do. They get to put together everything they’ve learned.   

Prior to doing this CD I came up with the idea and worked with Greg Booth who is also in our 
department to put together an introductory level field experience so when students came in they 
would immediately be sent out to the real world and be asked to do the real sorts of tasks.. problem 
solving tasks that geologists do. And they would see how information like memorizing a hundred 
different types of minerals and what strike and dip is .. is actually used by practicing geologists so 
when they go back to the classroom (where everyone knows it’s a little bit more dry than then 
being outside doing things) they would understand why it was important for them to learn this 
material. So it would give the material that they are learning in the classroom some context and 
some relevancy… then Greg and I got money from the NSF to develop this new course taught in 
north Americas premiere geological setting Utah’s national parks. And it would take lower 
division students plus professional teachers out in the field and we would combine teachers and 
students together because there’s a real need for earth science teachers nation wide and a lot of 
students that we see never even consider teaching as a career.. its like its not even an option in their 
heads when they come in. So we thought that if we took practicing teachers and put them with 
students who where really early in their career and let them work together than not only would the 
teachers get to learn a little more bit more about what is going on in university and things that may 
have happened since they got their degree… but at same time the students will think, “Oh, 
teachers? huh.. maybe I’d like to be a teacher this is kind of cool, these are nice people…” 

It was popular so Greg and I taught this for a few years and it seemed to be very successful. We 
were encouraging students to go into teaching. Everybody who went thought it was a great 
activity, maybe there was one or two who didn’t but for the most part everyone learned a lot, 
enjoyed it, worked really hard and it was great. But one thing we found out in doing this project 
was that field work is not for everyone…so there were those few students who were pretty 
miserable out there. Its hot the bugs are bad its dirty, you don’t get to shower every day, you have 
to sleep on the ground.. its just not for everyone.. 

6:26 

So what we wanted to do is try to figure out what it is about field experiences that are so good at 
promoting learning and put it into a form that you didn’t have to go outside to get.  It’s also really 
expensive to take students out into the field and it takes a lot of time .. months and months of 
planning … Not only is it hard for students its also hard for us as teachers and it costs a lot. So if 
we could somehow take this learning experience that we developed in the field and put it in a 
package that could be used in the classroom than that would be a really cool thing cause it would 
save money and allow more people to participate.. save instructors time and all of that stuff. 
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7:36 

What’s neat about doing field work is you get to go out and experience things in their context so its 
hard to look at a rock out in the field as just a rock but part of a whole system. The reason for using 
mm is you that you can get a sense of the big picture a lot more easily if you can incorporate 
different types of media.. text video animations sound interactivity with immediate results, all 
these different ways to present information more than just text written on paper.. I think it would 
still have some merit to teach things in a problem based, need-to-know, just in time (all of that 
stuff)  teaching philosophies.. 

Trying to attract larger audience with CD content (cool format)? 
9:20 

Content is cool in the way we are trying to package it.. so instead of telling you go memorize these 
minerals I give you a problem to solve then you need to know.. know not memorize the minerals in 
order to solve the problem so that for geology at least is an innovative way of teaching. Teaching 
in a problem based context.. so that’s different.  

Your philosophy for teaching? 
I think its what a lot of education researches are suggesting.. like in the national science education 
standards…   

10:10 

As far as putting it on the CD it is important to attract peoples attention.. learning should be fun 
like little kids when they are learning they have a great time they are totally immersed in it and 
they love it and by the time they get to university level they say what do I need to do to get a C. 
that’s what they want they don’t want to learn.. some how we are not engaging students as much as 
we can. In watching people who have used this CD it seems like this sort of computer based 
instruction (not just answer a b, or c) but what we’ve developed is really fun for people to work 
with and the interactivity gets people really engaged they are laughing and talking oh wow this is 
cool neat.. and we find out that they did learn stuff too.. like learning through playing and having 
fun and being surprised at what you see.. wow look at what we can do.. how did they do this? 

Replace field work? 
11:50 

I don’t think it replaces it at all because it is so short and I don’t think you can get the sense of the 
scale and all of the relationships you can get in the field… but in the sense of doing things at the 
introductory level it might be a worthwhile substitute but I would say that this would never be a 
substitute at the senior level.  

12:45 

I don’t think that anyone would get as much out of this as they would going into the field for 2 
weeks. I don’t think its going to serve the same purpose.. but if it serves the purpose of getting 
people to say.. wow this is really cool I want to learn more than … that’s a huge hurdle to 
surmount 
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Intended Audience? 
13:23 

Lower division introdu level geo science students… not necesarly majors… but students in their 
first semester geology course… the way this would be used is as a replacement for some or all of 
the normal lab activities..  like working with topographic maps… a replacement or a supplement.. 
maybe give this CD as a homework assignment and then in class pull out the real topo sheets… 

Secondary audience? 
Visitors to Utah’s National parks…  

Changing any content to meet their needs?   
14:50 

No, not so far, maybe something we should think about , but no we were just trying to design for 
our primary audience… There’s big initiative (Parks as Classrooms) established by national 
government where they want people to use national parks as teaching resources…so there’s 
interest in using to use park materials for education and we are trying to get in with those people 
(Parks as Classrooms – A national park service thing) so then their audience is the same as our 
audience. 

Discourse Community 
16:10 

Geology departments, students nationwide, parks as classrooms, Primarily Faculty members at 
Univeristy.. earth science teachers.. pre-service and in-service. And students.. introductory level..  
National park service smaller.. like 10 people but have input if they wanted to because they could 
potentially open up a big market that would actually use this.. 

What are their needs and how do they promote them? 
18:00 

The primary need is for more, well trained earth scientists and engineers in the field of geology so 
right now nationwide 

New Tape 

Enrollments are dropping in Geology departments and we would like more students to come in. 
The typical traditional employers of geology students like oil and environmental companies do not 
necessarily hire as many geology students as they used to however there is still a big market for 
these students and all our students are getting jobs in their field but in non-traditional areas like 
remote sensing GIS, satellite imagery, computer based mapping packages and things like that. 
These students typically are good at that. They have good spatial skills and a basic understanding 
of environmental science and earth science. So they are really good at that and there are jobs out 
there.   

Now why are our enrollments dropping? Well part of what we see as the problem is the elementary 
and secondary school system students get a huge amount of exposure to biology, chemistry, and 
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physics.  But often they get zero earth science and often the person that teaches them earth science 
was not trained in earth science and they are not very comfortable teaching the subject. We feel 
like we need to do a better job getting out into the primary and secondary classrooms and getting 
kids interested in earth/environmental science so when they come into the university they think of 
it as a major. Everyone thinks, “Geology.. oh its oil”, but its not just oil, and we’ve done a very 
bad job of saying what geologists actually do.   

So in this CD we are doing the traditional mapping type activities but all of the skills that we talk 
about are the basic skills that students need to know to understand how to look at the earth and 
understand what happened in the past because that is what geology is really all about.. is trying to 
figure out what you have now… how did that come to be.. how did you get what you have now… 
so you have to understand things about climate change through time.. sea level change through 
time… mountain up building and erosion through time… all of the processes that move rocks 
around at the surface of the earth.. so we are trying to give people a basic understanding of the 
earth as a system… that has all these different processes acting and interacting to produce what 
you actually see. 

Discourse community 
Appropriate form of discourse … expectations about how to present this type of information.. 

Geologists are pretty flexible for the most part.. there’s been a lot of discussion lately in the 
geologic community about (field camp) senior level terminal field study 6 week long that 
everybody does. Do we really need to continue it? Most of our students do not actually go out and 
become field geologists, maybe one or two actually do this for a job any more, so they question 
whether or not it is still worthwhile to continue this and they mostly argue yes it is and the reason 
that it is, is because it requires you to integrate information from across your discipline as well as 
from chemistry and physics, biology, all of these supporting courses you took and to really learn 
how to solve problems on your own. How to build your own creativity critical thinking skills so 
that you can go out and make your observations, come up with a hypothesis collect the data 
necessary to test the hypothesis and generate some sort of conclusion. So its like your chance to 
use the scientific method within your discipline and its really hard to get that experience so that 
you know that you know how to do it without giving people the time to work on these type of 
projects. So  geologists value field experiences very highly even though they are time consuming 
and expensive and all of that. At the same time as far as in the classroom I think we have done a 
good job bringing in visual aids, bringing rocks and hands on activities… most of our stuff is… we 
show slides and videos… look this is a sand dune .. sand blowing over dunes… we do more visual 
work than other types of courses… so I think that this will be accepted because of people will be 
ready for it … also were seeing  distance learning more and more.. and this would be an ideal way 
to do a lab over distance. 

Are expectations changing? 
7:14 
Students aren’t getting jobs where they actually use their field skills anymore. So if they don’t use 
them is there any reason to give them.. yes,,, its not the ability to make the field map its the 
problem solving skills that they get during that that is absolutely critical… 

Jobs changing but critical thinking.. problem solving still apply to these non-field related jobs? 



A - 11 

Yes. No one has come up with a better way to develop these skills than to actually send them out 
into the field and have them spend some time puzzling through a complex geological area. 

8:21 

How are some other people seeing this need and what are they doing about 
it? 
Discussed example geo assignment in which students write up a discussion on some real 
geological problem to keep the information in the classroom relevant and practical… applying 
what you’ve learned to real problems relevant and practical not just information for the sake of 
learning but information that can be applied and used   

Promoting geosciences by keeping it relevant and making it practical. 

Some people are incorporating methods of alternative assessment… rather than just the test how 
else can we assess?  Using journals where you ask what did you think you were supposed to learn? 
did you learn that? if so great, if not what aren’t you clear on, what would help you learn this 
better? To try to get students to think about what they are learning at the time instead of just 
walking out of the class room. Helps the students reflect at the end of the day about what they 
learned so they see that they are learning. Some lower division students don’t think they are 
learning anything unless they get papers to read or problems to think about and then they realize 
wow I understand this know and I wouldn’t 6 weeks ago. 

12:00 

Some multimedia CDs are like scanning the pages of a textbook.. flashy but not taking advantage 
of the full use of the medium… some interactive but still sort of a tour… text and pictures with 
hyperlinks some interactivity but treats audience as an observer and not a participant. Anne has 
created something where you have to participate. You can’t just click and not pay attention. It is 
better because it requires its audience to be actively engaged. She’s been able to entertain in a good 
way… it should be fun… by having fun things to engage people to be totally involved in what 
they’re doing while they’re learning… They don’t know that they’re learning but they are. For me, 
I’m happy to sit down and read a textbook.. it’s a great way for me.. but some students are not 
engaged by books the way I am. 

15:26 

Contraints 

People or policies that dictate choices that are made…  

Time and money… as far as the design of the whole thing... the content of it needs to cover at least 
as much as what is covered in an intro geo course… whether its physical or historical geology.. the 
reason it has to do that .. if we want people to use it… so its not just an intellectual exercise we 
have to make it useful for the audience.. students… teachers.. we need to make sure our content 
addresses the content that they feel they need to cover in these courses. 

Publishers are reviewing content. They are sending it out to members of our audience so we will 
have to respond to an external review process.  
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On campus its been getting everyone to work together… Greg and I both geologists, Anne, graphic 
desing, Bill Kennedy, Jeff the video person. Everyone across the university although it has worked 
out well. We all have different interests. I’m comfortable with the text. I would say its all 
fascinating, but Anne is intelligent and interested but has a background other than geology so acts 
as a good filter for information that we think is interesting but not necessarily will be to our target 
audience. 

DC Traditions 
Geological Society of America, American Geophysical Union, American Ass of petroleum 
geologists, national earth science teachers association (secondary).  

Does the tradition play a role in the creation of this CD? 

The content but not the interface… Content is heavily influenced by these groups and the need to 
engage students in problem solving methods. If we are successful at meeting these goals it may be 
more accepted or perhaps even expected. 

Are student’s expectations changing? Students don’t like PowerPoint. Cause it turns into a clicking 
exercise that moves so quickly without interacting with audience. Hopefully if this CD is used in a 
classroom environment it will encourage discussion and interaction between teachers and students. 
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Interview with Anne Wysocki 

Assistant Professor of Visual and Digital Communication 

Humanities Department 

Michigan Technological University 

 
New CD Title – Geologic Processes: Investigations in and around Utah’s National Parks and 
Monuments 

Resulted after our meeting with all our publishers in Denver where they said it makes it sound as if 
your only learning about Utah and the idea what were trying to publish is something that would be 
use in a first year geology class. So to call it Gelogical Processes makes it broader than just 
learning something about utah.. that’s the whole goal of the modules.. to give people an intro to 
basic geology in a very concrete way based in a place where they feel like they are there.. 

This course got started when Jackie Huntoon got an NSF grant to start field trips to take people to 
Utah. She setup this 2 week field course where students got credit to go out to Utah for a field 
experience. She worked with bill kennedy for the day to day activities and objectives. She would 
start people out with questions and they would look in the field to try and figure things out. 

So the genesis of this is in this actual trip to Utah and since this was so successful she got the idea 
of converting it into an interactive multimedia thing to try and recreate for people who couldn’t go 
to Utah the experience of being there and using this questioning approach to learning. In came 
Anne…  

A team met for a year before starting on modules… sat down around a table.. Jackie, Greg Booth, 
Len Mankowski, Bill Kennedy, 1st went through the idea of modules and how we would transpose 
the days onto the CD and then went through every single module..  wrote the modules in the 
framework we developed all together.  Developed background information for each module, where 
are we, what do these terms mean, what people need to know to do the work in each module. Info 
you need to help you do the work of the module. Tried to get across the idea that each step should 
have only one concept in it. 

At the same time I develop a real rough mock up interface based on the conversations we were 
having so they could get an idea of how limited the screen space would be. (They had ideas about 
putting too much stuff on the screen) We stayed with a 640 by 480 screen… still a fair amount of 
people with older equipment…. I did a mockup of an interface to say here’s how much space we 
have we start of and then after adding the functional interface for overall navigation there is even 
less screen space..  

I did this initial mockup to show how small the space is as well as to get a sense of the kinds of 
interactivity you can have. They had some ideas show video.. but you can do more like pick up a 
rock and use a magnifying lens to look at. 

For a year we met once a week for a bit over an hour and talked about each module however long 
it took and when we finished that I went back and I completely redesigned the interface to make as 
much room as possible to look at stuff. I started on module 8 
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constraint… We’re not in an office or business working on it 8-12 hours a day where you can go 
to Jackie in the next room and I can go to here with questions and she could see how the process 
worked.  And because they didn’t know what this stuff was there was a lot of miscommunication 
early on and there still can be where I will say I need x and someone will give me z and I have to 
go back and mockup something and say I need this exactly. Over time that’s gotten better but its 
just meant that there can be some lags because we don’t meet real regularly and our schedules are 
different we are all fitting this in between times. 

Rhetorical Exigency 8:50 
She’s very interested in geology education. They can’t all go to Utah.. no more than 20 at a time so 
that’s a small amount of people and there’s only one class doing this.  The sense that I got when I 
went to the national geological society meeting in Denver in Oct. was that introductory geology 
people think of as this is as a service course… someone from presentation said when I teach the 
intro course I spend 45 minutes getting ready for it and I just go through the textbook.  There’s 
been a national recognition through the NSF that science education has to be strengthened and 
made more compelling to people if we are to have more scientists.. and so Jackie was looking at …  
she saw that geologic education needs to be beefed up and needs to be made more compelling to 
students and this seemed to be a way to do that. IN a two fold way 1 to get that questioning way of 
teaching going so that it wasn’t just let me show you.. heres Utah let me show you whats going 
on… but let me try to recreate for you a sense of being in Utah which is neat but let me get you 
engaged in geology by asking you things by having you figure it out. 

0:11:10 
One way that we’ve been describing this software to people is that one overall purpose is to get 
people thinking like geologists not let me teach you geo but let me show you and help you 
understand and get you thinking like a geologist you be the geologist and you figure this stuff out.  
And so it seemed to here that this was the kind of stuff that shouldn’t be in a book but should be 
interactive. That’s the kind of stuff the NSF wants to give money too. 

Constructing Exigency? 0:11:58 
Does this CD respond to a need or play a role in constructing that need? 

Yeah, it does both. I don’t think the need is created through the making of the CD.  

The need is there before this comes in the sense that there is a lack in some sort of sense people 
have that sci edu couldb be better more compelling for students 

And in the sense that if this software is good it will push more people to do more work like this. 
People /students will want to be given more work like this and teachers would want to develop 
more active and engaging ways of presenting this stuff.. 

Pragmatic vs idealistic 13:20 
If we start back at the beginning it I think its both pragmatic and idealistic. I mean its  

prag in that it has a specific function that its supposed to be used in 1st year geo class to get 
students thinking like geologists. Its idealistic in the sense that jacki wants geo education to be 
better… so there’s a secondary audience. You can look at the 1st audience as the students but the 
secondary audience are people who can say “see there are possible ways to make this education 
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more compelling  to people.” So yeah it has come into the existence for the sake of something 
beyond itself in that way where its not just ok I have this one class I would like to be better,  its in 
general how geology education can be  problematic for some people 

One presentation in Denver was given by an intro geo teacher at penn state… 200 300 people by 
midterm if 50 perc showed up they thought they were doing good.  Tried to come up with a way of 
making classes more compelling. Developed software that worked with students with remotes who 
can answer questions by pressing choices and the screen would register it. Like beefed up power 
point. So it was a way of getting people in large lecture classes to feel like they were connected. 
When they used these 80 per course showed up by midterm. That’s what people are up against 
lecture classes are hard to do.. Its easy for students to lose interest and not show up… yeah, its 
filling this larger need 

Its functioning to produce immediately a certain kind of knowledge within students and a change 
within students and their attitudes about science to make it more active and engaging..  but it is 
supposed to then have this large effect on geo education in general. 

The most direct audience is undergraduate geological students… secondary audience of their 
teachers…  and secondary audience of park visitors… anyone traveling through can pick it up and 
learn from it.. increasing peoples sense of geology. Purpose of including park visitors a way to 
promote geo in general ..  helps support park service too … Jackie has connections with park 
service and has sent them a bunch of copies. One of their missions is to educate US citizens about 
parks.  

Discourse community 19:12 
• NSF people providing money $400-500 thousand they are providing for developing this. 

They have an interest in education and science. Went through a specific part of NSF 
interested in promoting and improving science education. 

• People who are geo educators. 

• Park Service People 

I want to publish some things about the development of these modules I want to pull in to this the 
people who are connected to modules the people who are in tech comm. .. I want to be able to 
make recommendations about this kind of development process. There are journals in geological 
education where we can print stuff pretty quickly about this process and the amount of time 
involved.  

Time 
In the 15-18 years of software development I;ve worked on people think it will be fast and easy 
because it is on the computer. Instead its way more time consuming if your going to do it well if 
you want it to be effective… you have to spend the time… like how Jackie was willing to spend a 
year planning it out without having to see anything at the end was one of the best parts of the 
process. I was included as a designer. I said early on that I don’t want to be included in this project 
unless I’m in on the beginning stages of this. Otherwise people do all the content development and 
say here.. do this and you don’t end up with something as effective as it could be. 
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Discourse Community – 22:35 
Publishers – discourse community needs – We showed this software in Utah and the response was 
wonderful – 7 or 8 publishers and they all wanted to do it… We picked 4 we liked best and sent on 
fully developed module and sample student note book and beginning of the teachers handbook and 
a layout of all the modules.. they will be sending it out for review and then getting back to us. They 
see that this stuff is potential very effective and a general trend in textbook.  

At the GSA conference there were panel after panel of people presenting web based classroom 
activity and course packs. It makes sense for geo because there is so much visualization and so 
much relation between changing parameters in something and seeing a change on the effects in an 
environment. To be honest most of all we saw was not really well designed… glorified slide 
shows, or stuff where you needed someone sitting behind your shoulder and showing you what to 
do..  like stream flow pattern software.. some software does a whole lot but its not intuitive… 
“what am I supposed to do.. there’s all these things that I don’t understand”  that’s what the 
publishers said to us over and over and it was usefull to me .. really made things clear to Jacki was 
that this is the best designed software they have ever seen… you can use it and it is attractive and 
polished … you can tell what you are supposed to do and it has this compelling interactivity… so 
it’s a mix of stuff they say and there was that pluss also where they won’t have to do much work.. 
they’ll test it and help with technical features then reproduce it.  We’ll provide camera ready art… 
Getting this published involve exigency of publishers – why we changed the title….  

Questions 8 and 9 – 27:30 
Expectations within a discourse community 

The way we initially designed all these things was in connection with how Jackie teaches her 
class… and  her comfort level with teaching this sort of inquiry based stuff and one of the things 
we heard back from the publishers was “OK so how to you persuade someone who teaches one of 
these lectures that this is going to make their life easier instead of the other way around (take more 
time). They’re going to want students to hand something back in. They want some way of having 
students show that they did the work and came up with an answer. And we had this notebook 
already where in the modules there will be questions to address in notebook. We added a page to 
turn into teachers that ask the main questions in the modules all over again. Explain what you 
learned about x and y. We had to re-think some of this because of the constraints of teachers 
teaching large lecture classes. There has to be something that students turn in. So what is that? 
How do you set that up? 

There little things in this too in terms of how we are designing the software like quicktime VR 
plugins (shiping on CD’s).. there are little technical constraints… 

Jeff T.. took all the video a university employee … he’s been in on this but he’s mostly been 
someone who takes the video and he was there in meetings and said “hey you can do this with 
video”. He created the quick time VR which makes these modules really compelling… someone 
else who has contributed.. Never worked on interactive MM but very interested and supportive 

Constraints – 31:28 
We’re running out of money and time… the word constraint makes you think that there is 
something holding you back but at the same time in these circumstances it spurs creativity.. (like 
size of the screen) you think about how constraints can be good because it keeps things paired 
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down for the teaching to work – people who don’t know anything about geology.. grad students 
want to include this this and that… (screen size a plus) its an opening.. can’t go off and do 
anything but it gets you sit down and think how do you make this clear and compelling.. 

Constraints not necessarily a problem but things that effect the decisions that are being made. 

Subject matter experts have a tendency to put too much stuff in it and the tendency to use effects 
and tools for the sake of just using them… (not necessarily constraints but part of the rhetorical 
situation) Developers are students too.. they haven’t used the software before so they get excited 
and focus more on the software and want to put all bells and whistles in and secondly they know 
their geology and they want others to know it to not thinking how people learn, and how they learn 
in this environment, but everything they know that they think others should know too… (not 
constraints) one of the features of this rhetorical situation where someone spends a lot of time on 
modules and then I have to get it thin it out and fix it. 

Any constraints in how audience uses this discourse?- 36:18 
Need a decent computer.. but also then if someone buys this at a national park.. they may think 
cool… but in terms of students… depending on the class I wonder about students and how they 
approach software like this. I wonder about students who come into this and wonder.. “oh boy 
here’s one more thing we have to do.” I hope that the software is charming engaging enough and 
respectful enough of who they are so they get caught up in it.. I try to think about that… like its 
wed. evening and I’d rather be doing something else.. so I think about that too. 

12 – Logical Proofs - 38:30  
No I mean  in terms of logical proofs we are not producing a piece of writing that is trying to get 
people to take some kind of specific action or think a specific thought. its trying to teach more 
some habits along with some specific concrete knowledge about geology and geological processes. 
In so far as this is part of science education  both Jackie and I and everyone who’s working on it 
expect it to be scientifically  accurate  (we’ve changed a couple things based on some further 
reading) but also open ended so it doesn’t present science as a closed system where people know 
the answers, (interesting dance) where the science is accurate but not presented in a way that 
makes it sound like… we know what’s going on? Audience would expect that too especially 
teachers within this discourse community. 

People would expect the software to work well.. at this stage of the game the expectations for 
educational software are not incredibly  high. People approach it expecting it to be more 
interesting than books, but I don’t think that many people have that much experience with it where 
they could say,  “Oh you could do this or that..” 

(New genre with limited expectations) 

People will come to it with a mix of things.. it will be presented in an educational environment so 
the model that a lot of people will have is that its like a text book and peoples expectations of 
textbooks aren’t really high… 2 its interactive multimedia cd so it should have nice pictures and 
some bells and whistles.. people won’t say that it should have more engaging interactive 
experiences… not too many constraints in delivering what the audience would expect and that’s 
part of the fun in creating this. 
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Appendix B: Think Out Load Protocol Analysis 
 
These results were compiled from the video tape of the performance test. They include a 
transcript of what was said and description of what happened. These results focused on user 
reactions and specific responses to the questions that were addressed during the test. The main 
level headings divide these results into their respective steps within the module. 

Conventions 
The following conventions were used in this document to help sort out and identify the different 
types of data within these results. 
 
Notes 
Notes made during the analysis of the video tape have been numbered and indented. The text uses 
the Arial font and specific recommendations have been underlined. 
 

Example: 
 

1. This is how a note will look like. Specific recommendations will be underlined for 
emphasis. 

 
Module Headings and text 
All text that is used to reference Module steps, headings, buttons and descriptions will use a bold 
font. 
 

Example:  
 
A bold font will is used for all module text such as “Where are we going?” 

 
User Comments 
All user comments are in red. 
 

Example:  
 
After the video she said, “It makes me want to go there.” 

 
Specific Protocol Analysis Questions 
The specific predetermined protocol analysis questions and answers have been outlined by a box.. 
 

Example: 
 
Step 1: 
Do the map and pictures provide you with a good sense of the area that is being 
studied? 
Yeah, If I kinda new exactly where I was. (she skipped over the first Where are we going 
section in introduction). I know its in Utah but not exactly where.  
 
Do they give you a feeling of actually being there? 
Yes. 
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Introduction 
Skipped Introduction at first – didn’t know there was material there. 
 
Skipped over “Where are we going?” 
 

1. It is not real obvious at first where to begin. The drop down menu for the 
introduction disappears if the user does not click and hold. This makes it easy to 
miss important information. Perhaps there could be some sort of status bar that 
shows the user where they are in the content and how much more is left. 

 
What are sedimentary rocks? She read through the text and clicked on the pictures to learn 
more. 
 
Can you see the bottom of an ancient river? She guessed that it was at bottom, clicked show 
me, said “OK” when she realized she was wrong and then went on to the next part without 
thinking about it. 
 
Can you see the pebbles in ancient streambed? Again guessed wrong with same results as 
above. 
 

2. See number 8 below 
 
Saw the back button just fine in 2 previous screens. 
 
Saw the Click b or c to learn more  just fine and clicked on b. At this point she seems to be 
carefully reading all the instructions on the screen. 
 
Moved computers at this point because the first one didn’t have QuickTime plug in. 
 
When we went to a new computer to start over she saw the introductory movie, which was not 
working on the other computer.  She paid close attention to the video and didn’t say anything 
until it was over. 
 
After the video she said, “It makes me want to go there.” 
 
She then said, “I want to go back to where I was ”. 
 
She went to “What are sedimentary rocks made of?” instead of “What are sedimentary 
rocks?” Missing parts b and c, which had cool animation and videos. 
 

3. This tells me that headings for different sections need to be very distinct and 
different enough to avoid confusion when navigating back and forth. 

 
4. Another cool thing might be to have a media library somewhere in each module 

where someone could go after to review or see if they missed anything fun! The 
fun stuff should be easily accessible so the user can play and not have to dig 
through everything to see if they missed the cool stuff. 

 
What are sedimentary rocks made of? – Just read everything on the page and clicked all the 
info tabs – no comments – found the back button and all the buttons just fine. Went through it all 
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quickly and said “yes” when I asked her if it helped her answer the overall question of the lab... 
no additional comments.  
 
What are paleocurrents? – Just read everything on the page and moved on to the next screen. 
No comments.   
 
Ripple Marks: Which direction is the wind blowing? – She guessed right and nodded her 
head. I asked her what she was thinking and she said that she expected the wind to blow the way 
it did. 
 
Cross Bedding: In what direction did the wind blow? – She could see the man standing in 
front of the cross bedding. She clicked on the show me  button to confirm. She didn’t know which 
way the wind blew. She clicked on show me and said that it made sense after seeing the arrows 
but she wouldn’t have guessed that. 
 
She said that after seeing the arrows move she noticed marks where they were before and how the 
wind eroded them away.  
 

5. See number 8 below 
 
Found the back button and proceeded to the next letter c. 
 
Ripple Marks: She didn’t bother to read the second description of ripple marks. She had figured 
out the interface and went directly to the larger picture.  
 
She answered the “which way was the water flowing question” correctly and then pressed the 
show me button to confirm for each example.  
 
She didn’t understand that the lense (misspelled) cap is used for scale but then clicked show me  
and got it. 
 
How do ripples form?  ****The animation for this section didn’t work so we skipped it.**** 
 

6. It is important as much as possible to use the same video or animation type for 
all media in these modules. When one works and another fails that means there 
are extra plug-ins required that may not be noticed unless you try to use a 
machine that has not been updated with the latest goodies. 

 
Cross-Beds : She read through all the text and then clicked on the larger examples.  
 
“Can you see the inclined strata between the two horizontal bounding surfaces?” She said, 
“I’m not really sure what they’re asking here?” She clicked on the show me button. She turned 
her head at the angle of the inclined strata and nodded her head. She said, “That question is kinda 
tricky.” 
 

7. I think at this point she has been reading a lot and is starting to have a tendency 
to cruise through the information without thinking about it. That may have 
contributed to her not knowing the answer.  

 
“Which way did the wind blow when this small dune was active?” She guessed wrong, 
clicked on the show me button, nodded her head and quickly went back to the previous screen. 
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8. Plan on users answering the questions incorrectly and provide a contingency 

plan to help them think about why they got it wrong so they can solve problems 
like this in the future. I think that she may be starting to get frustrated or 
embarrassed about getting the answers wrong in front of someone else. This is 
causing her to move on quick and not think about why she guessed wrong. If 
there was a follow up question, statement or help screen, she may have hung 
around longer to figure this out. 

 
“How do Cross-beds  form?” She read through the description and then pushed the play button. 
She watched the animation and then said, “That goes pretty fast showing how it was created.” She 
replays it and says, “That happens (animation) and then the rocks are there” She quickly went on 
to next screen without playing it again. 
 
Modern example of how cross-beds  form – She read the text and then clicked on the pictures 
expecting to see something more (like previous sections). 
 

9. Be consistent with media content within sections. If the convention is to click on a 
picture for a question or more information then that convention should be used 
through out each similar section. 

 
At this point she had finished the “Background Information” section but I directed her to go 
back to a part she had missed. 
 
What are sedimentary rocks? – Erosion animation – She started to read black text but then 
skipped ahead to red text knowing that the red text is more action/task oriented. 
 

10. Using different color text to distinguish between actions/tasks from background 
information is a good convention but at the same time it also triggers users to 
skip black text and move on to the task at hand. Perhaps users can have some 
form of control that allows them to gradually add more text to the screen as they 
read through the page so they don’t get tempted to skip important stuff. 

 
She played the animation and responded by saying, “I think that’s a good animation about 
sedimentary rocks. It helps show what they are trying to explain. I understood it”  
 
I asked if she would have noticed the instructions below the animation which said “click and 
hold on areas of animation to see what the rocks really look like” and she said, “No, I didn’t 
until you said something”. Even after prompting her, she still didn’t try to see how this worked, 
she just went on to the next section.  
 

11. Action instructions do not always stand out. Perhaps they should flash or have 
some other kind of indicator that can tell whether or not the user attempted to 
perform the task or step at hand. When too much text builds up on a page 
important action instructions can get lost. Perhaps as the person moves through 
a screen, text that is no longer necessary can be replaced with important 
information or action prompts. 

 
Virtual reality movie illustrating different layers of sedimentary rocks. I had to prompt her to 
read the instructions on how to use this interface. She read them out loud but I had to tell her to 
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click and hold and move her mouse around in order for her to navigate the virtual reality. She 
said, “It’s a little tricky at first to see how this works. It shows the different layers of sed. Rocks” 
 

12. Virtual reality instructions need to be improved for readers who have never used 
this type of interface before. Maybe a demonstration video or animation might 
help users figure out what the virtual reality screens are supposed to do. 

 
Back to What are sedimentary rocks? – Erosion animation – I prompted her to go back to the 
previous step to follow the instructions she skipped “click and hold on areas of animation to 
see what the rocks really look like” – I asked her if she understood what they meant and she 
guessed that all it did was slow the animation down. I described how to click on the different 
areas within the animation to display photographs of those particular areas. When she did that she 
responded that the photographs helped her visualize the erosion animation but she wouldn’t have 
figured out they were there on her own. 
 
Introduction: 
Did the introduction provide you with enough basic information? 
Yeah, I think it did. 
 
Do you feel like you can now apply what you’ve learned to answer the overall question? 
Repeated question and then said no. 
 

Step 1 
Where are we going? – She read the text and then clicked on the show me  button underneath 
what do these rocks look like .  
 

13. This section shares the same title as a section in the introduction. This can be 
confusing. The focus is more about “what do these rocks look like?” This section 
also uses the same map as the introduction except that the park names only 
appear during mouse-overs which may cause the user to not see everything. 
This info seems repetitive and redundant. 

 
She clicked on glen canyon (lake powell), maze district (chocolate drops), capital reef (the castle) 
and then said, “These pictures are interesting cause they are real pictures and they look real.” She 
missed the island in the sky district and arches national park. 
 

14. Mouse-overs are a good way to keep a screen from getting to cluttered but at the 
same time it may keep users from knowing that there is content there unless they 
move the mouse around to screen to uncover stuff. User’s should be able to see 
important content without having to mouse over the screen. 

 
Step 1: 
Do the map and pictures provide you with a good sense of the area that is being 
studied? 
Yeah, If I kinda new exactly where I was. (she skipped over the first Where are we going section 
in introduction). I know its in Utah but not exactly where.  
 
Do they give you a feeling of actually being there? 
Yes. 
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She clicked on b and read the description of the Permian organ rock formation and then didn’t 
really know what to do next. I had to prompt her to go on to step 2.  
 

15. The term Permian organ rock formation is presented differently throughout this 
module as Permian rock, or organ rock and it is not obvious that the point of the 
main overall question is to discover where this type of rock came from and that 
these two different names are indeed “some of the oldest rocks exposed” as 
referred to in the main overall question.  

 

Step 2 
Where is the organ rock formation exposed?  She read through the text and then stopped to 
respond to the question in red – How can you find where rocks of any particular age are 
exposed in eastern Utah and western Colorado? – except she didn’t read the “how” and 
actually tried to identify the rock types on the map without yet seeing the key. 
 

16. Again the red text makes the user expect to stop what they’re doing and answer 
a question or identify something on the screen. In this case there’s a question 
with an answer directly below it. This breaks conventions… in previous screens 
the user would have answered and then maybe clicked on a show me  button to 
get the answer. 

 
She clicked on b to see the map key and read all the instructions in red and performed each task. 
She clicked on the P to show on the map where the Permian rock is exposed. She then clicked on 
Description button and read the description. (Typo – onglomerates should be conglomerates) 
After reading the description she said, “That helps to understand exactly where I might look for 
these the descriptions so that I may know exactly where I’m at.” She didn’t click on the “Show 
all Periods ” button to compare the location of the Permian and the other outcroppings. 
 
I asked,  “In section a it seemed like you were guessing. Did you have any idea what you were 
actually supposed to identify?” She wasn’t sure. She pointed out the yellow areas because they 
were in the areas looked at so far but at that point she hadn’t seen a map key. 
 

17. This supports the comment above. 
 
Step 2: 
Did you understand why the “Permian” rocks where identified?  
Not exactly. 
 
Do you know what you are going to do with that information or why it is important? 
Find out exactly how old the rocks are.  
 

Step 3 
 
Which systems of rocks are potential sources for the organ rock formation? She read through 
all the text on the opening screen. Then she followed the red directions and moved her mouse 
around in order to “use this graphic representation”. She said, “I don’t exactly understand what 
to do”. In fact there is nothing to do on that screen except click on b. 
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18. Step 3 - Move the red action statement to part b or say go to part b to use this 

graphic representation. 
 
In part b she remembered she was supposed to use this graphic representation because she tried 
unsuccessfully to do it in part a. She figured out how to move the ribbon of time bar to see the 
pictures from the different periods 
 
I asked, “What are you thinking as you look at that interface? Do you know what to do?” She 
replied, “No, I don’t know what I’m supposed to do. Are you supposed to look at the different 
eras or what?” 
 
I asked, “What do you see changing as you move the bar?”. She replied, “The time period and 
then the picture.” I asked “does it give you any idea about what may rocks may be the oldest?” 
She replied, “Not really.” I asked “Do those numbers mean anything to you -  those MA 
numbers?” She replied, “I’m guessing years – the closer you get to one side the more current or 
older they are” 
 
Step 3: 
Did the pictures in the ribbon of time make it easier to determine which systems of rock 
are potential sources for the organ rock formation? 
No 
 
Do you know why this information is important to answer the overall test question? 
Yes, They’re saying the Precambrian or the Organ rock formations are the oldest rocks they have 
in there so by finding out that you can kinda tell where the oldest rocks start in the periods. 
 

Step 4 
How are stratographic columns used to describe rocks? – She read through all the text and 
moved on to the detailed view of the stratographic column. She said, “Its showing the types of 
rock and stone found in like certain eras.” Then she gave kind of an “I dunno” expression. She 
scrolled through the column and studied it and then said, “to show the different time periods it 
would be helpful if it was a little bigger so you could get more than 2 periods in one screen so 
you can see the different sizes. – and bigger so you can read it better. 
 
Step 4: 
Do you know why the stratographic column information is important to answer the overall 
module question? 
It’s showing like the time periods and where they were formed so you can go from there. 
 
Does this step build on the knowledge you gained from Step 2? Would it be helpful to 
see the geographic map with all the colors in this step? 
yes 
 
She went on to part d, “What are the potential sources for the organ rock exposed?” and read 
through all the text. She moved the timeline and saw the pictures and the maps. She said, “It’s 
interesting how they show the rocks from the different eras in the state. Before it was all at once. 
This is very understandable” 
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19. She didn’t get to anything that really made sense until the very end of this 
section. Perhaps the order of the information should be changed so the user 
knows right away how the ribbon of time correlates to the geological map of the 
rock outcroppings from step 2 

Step 5 
How thick is the Organ rock formation? She read through the text on the screen and then 
clicked on the Isopach button to see the isopach map overlay. She said, “It might help if isopach 
map was defined because I don’t really know what it is”. I asked her, “What would you guess that 
meant”. She answered, “I guess it means like the altitude of the different rocks or something, I’m 
not exactly sure.” I asked, “so you don’t know what they mean by thickness.” She said, “I do but 
it doesn’t make sense” 
 
Part b – read through text and said, “if that would have been explained before it would have made 
more sense.” I asked “so do you see what your looking at there in terms of the previous map 
overlay?” She replied, “yes I do.” She played the animation and said, “so its showing like the 
thickness from below the ground? Its kind of confusing. Is that the top of it or is that the top of 
it?” Pointing to the flat and curved parts. I asked her to play the animation again to see if that 
helps. She said, “oh the flat would be the top but it was a little confusing at first.” 
 
Part c – she read through the text and clicked on the Isopach button which displayed the isopach 
map which was first overlayed in part a. I told her that this step requires more outside resources. I 
asked, “if you look at the map does it help with your understanding of isopach maps?” She 
replied, “A little.” I asked, “what are you thinking of when you see that screen?” She replied, 
“um. Like I understand like the thicknesses but it may help if they had the numbers so you can 
see how thick they are.” I asked about the cross section lines and if she knew how they relate to 
the overall questions. She said no. 
 

20. The organization of instructional information needs to be changed so the user 
gets the definitions and background information up front. In this case it would 
have helped if part b came first. 

 
21. Each step should contain some bridge to the overall question. At the end of each 

step the user should be prompted with a question that ties it all together. If the 
user doesn’t know they should be able to click on a help button or something that 
will help steer them in the right direction. 

Step 6 
How does the rock thickne ss change? She quietly read through the black text and then read the 
red text out loud – “To review your cross sections click on the buttons below.” I asked her, “So 
what are you thinking so far after you’ve read that description. Is it making things clearer? Is it 
confussing?” She replied, “I’m really not sure what they’re like trying to tell you about the 
outcroppings, just that the red line points out the two periods. [?]” 
 
She clicked on the cross section buttons and looked at the charts. I told her that these charts go 
back to step 5 cross sections.  
 
Step 5 and 6:  
Does the Isopach map help you answer the overall module question?  
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I asked “Do you know what to do with this information in terms of the overall questions, what’s 
thicker and thinner, what does that tell you about the overall question and where these oldest 
rocks came from?”  
She responded, “The farther away you go they were thicker and then they dropped and for some 
reason within 10 KM the thickness decreased. I’m not sure how that helps answer this question.”  
I explained the directions of the cross sections and asked if the change in thickness help answer 
the overall question.  
She replied, “Maybe where they are thicker they are older?” 

Step 7 
Using paleocurrents, composition, and grain size to find the source of a sedimentary rock. 
She read all the text on the screen out loud. She misread some words – composition (read 
composite).  
 

22. There seems to be a correlation with the amount of text and the level of 
information that is understood. The more text that is crammed into one screen 
the faster the reader goes through the information in order to complete the task 
of each step. As a result it seems as if important information is lost or overlooked. 
A solution to this may be to break up large text chunks into manageable pieces 
with little learning activities along the way that check to see if the reader is getting 
it or not. If not the reader should be able to go back and review along the way so 
they don’t move forward until they really know what to do with the information 
they are getting. Context and relevancy need to be built into every step of this 
module. Readers need to know the context of the information they are getting 
and how it relates to the big picture. Students also need to know the relevancy of 
this information. What is it good for? What else can they do with it? 

 
She clicked on the Geology button “to show six field sites at which data were collected in the 
Organ Rock Formation.” [ This sentence is awkward ]. She read the red text that prompts the 
user to click on the different numbers for more information. This part was not working at the 
time. 
 
Step 7: 
Do the maps give you a sense of orientation?  
Are you beginning to recognize specific locations? 
Yeah, I’m beginning to recognize the area [of all the rocks ?] 
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