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Case Study

The Effect of CMS Technology on Writing Styles and
Processes: Two Case Studies
—RAHEL ANNE BAILIE AND JEFFREY HUSET

Abstract—Background: When an organization decides to adopt a technology, such as a content-management
system (CMS), the choice affects writing styles and processes, and conversely, writing styles affect the
implementation of the technology. This case study compares and contrasts the experiences of writers in organizations
that implemented different types of CMSs: a web CMS (WCMS) and a component CMS (CCMS), with a focus on the
different types of training given to each group to facilitate the implementations. Research questions: (1) What are
the dependencies between technology choices and the corollary editorial constraints that writers must consider
in order to realize the benefits that the technology can bring? (2) What types of training are needed to ensure
that writers become fully productive in a collaborative, structured-authoring environment? Situating the case:
When adopting structured information technologies, such as CMS, organizations seek to reduce costs and improve
efficiencies through the reuse and better management of content components, such as text and images, which can
significantly reduce the costs of translation, reproduction, and maintenance of publications. Structured information
technologies, such as a CMS, Extensible Markup Language (XML), and Darwin Information Technology Architecture
(DITA) affect technical communicators by changing writing styles to a more structured, topic-based approach, by
introducing new tools and concepts for authoring and publishing, and by requiring more involvement in the selection,
use, and maintenance of the technologies. Previous efforts to address these issues through training include works
by Critchlow, who addressed the use of database systems to address challenges in developing documentation in
collaborative environments; Edgell, who related how technical communicators proposed a CMS-based documentation
solution to a software firm; and Lanier, who described how one organization overcame the resistance to new
structured information technologies by writers. Methodology: The case was studied as an experience report by one
of this article's authors (Bailie), in which the organizations engaged a consultant during their CMS implementation
projects. The observations are qualitative and reflect consulting engagements with two teams over a period of almost
three years. About the case: A common problem in implementing CMSs is interdependencies between content
structures, on which the technology depends, and the editorial changes required to ensure that the content is best
structured to take full advantage of the capabilities of the technology chosen. This case describes a four-phase
training process provided to two clients: one with several contributors to the content-management effort in a single
location; the other with more than a dozen contributors in several locations. Each client received four phase of
training: (1) theoretical training—understanding pertinent theories behind good content development; (2) application
of theory—how to apply the theories to their workplace; (3) software training—learning the new software to produce
the content; (4) production—support immediately following training, during implementation. The results of the training
were to increase the skill levels of the writers to understand how to leverage content in powerful ways using
sophisticated technology. Conclusions: Determine the production needed for the content when choosing a class
of CMS to address those production needs. Afterwards, match the training of the writers to the complexity of the
system. Content strategists, project managers, technical communicators, and others involved in implementing a
CMS need to allow sufficient time and training for writers to adjust their skills to the new technology and the new
processes and techniques required to effectively use them

Index Terms—Component content management, content reuse, structured authoring, training, web
content-management systems (WCMS).

This case study describes the experiences of two
groups of writers making the transition to using a
content-management system (CMS). The writers
in one organization began putting content into a
web content-management system (WCMS). The
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other organization transitioned to a component
content-management system (CCMS); the transition
necessitated that the writers create content to
the standards of a technical schema, in this
case, Darwin Information Technology Architecture
(DITA).

The observations are relevant to organizations
considering a move to structured authoring. It helps
with understanding the total impact of adopting a
new software tool, as a contributing factor toward
implementation, and with effective project planning
to ensure that sufficient time and budgeting is
allocated to the transition. The observations are
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also relevant to writers who want to know what to
expect during a transition to a CCMS.

The technology choice, when an organization
decides to adopt either a WCMS or CCMS, affects
writing styles and processes, and conversely,
writing styles affect the effectiveness and benefits
of the technology.

When an organization decides to adopt a CCMS,
the system requires content to meet three
requirements. The first requirement is that
content must be formally structured according to
a technical schema. The second requirement is
that content must be modularized into sufficiently
granular chunks that the chunks can be reused
and repurposed. The third requirement is that
content is written to an editorial standard and
structure to ensure that the content remains
editorially sound when reused and repurposed.
This is quite demanding on writers, who must
simultaneously pay attention to the editorial and
technical aspects of content production.

When an organization decides to adopt a WCMS,
the system requires content to meet similar criteria,
though less demanding for writers. It is less
demanding on the authoring side because much
of the technical aspects have been customized by
the developers during the implementation phase.
However, the content will need to meet the same
three requirements, though much of the technical
aspects have been shielded from the writers in the
authoring environment.

The amount of skill and effort required by writers
to meet new editorial and technical standards is
underestimated, and often downplayed, and results
in inadequate training and preparation during a
CMS implementation project.

The case study poses the following questions: (1)
What are the dependencies between technology
choices and the corollary editorial constraints
that writers must consider in order to realize
the benefits that the technology can bring? (2)
What types of training are needed to ensure that
writers become fully productive in a collaborative,
structured authoring environment?

In this paper, we first situate the case within the
existing relevant literature. Next, the methodology
of the study is discussed. Then, the results of the
study are discussed. Finally, our conclusions and
suggestions for further research are presented.

SITUATING THE CASE
This section situates this case study within existing
literature. This section starts with a brief review
of content-management concepts, next describes
how the literature was selected, then describes two
similar studies, and concludes with a discussion of
themes in the literature that are relevant to this
case study.

Review of Content-Management Concepts
Before discussing the existing literature, a short
description of basic terms is helpful, especially
for readers who are less familiar with the content
management.

Content management refers to a process of
organizing and combining text, graphics, and
multimedia, known as content, and storing the
content in a repository, known as CMS. The
stored content is used in different publications
published in a variety of media, such as print, web
publication, help systems, or video [1].

A CCMS administers the content at a granular (or
component) level rather than an entire document
level. A component may be an entire chapter, a
particular image, table, product description, or
procedure, or a word or phrase. A component is
stored only once in the CCMS (a practice known
as single-sourcing), but may be included in
several publications. A change to the component
is thus reflected in all publications that include
the component and a writer only needs to make
one update. A WCMS focuses on managing and
delivering content to websites [2].

Extensible Markup Language (XML) is an
information coding standard from the World Wide
Web Consortium (W3C) that is used to describe
data. For example, to use XML to describe a meal
of two different kinds of food, the markup could
be shown in Fig. 1.

The important aspect is that the tag pairs are
descriptive, which allows computers to process the
content within the tags by understanding the tags
themselves. (Data in the form of content in a CMS
is a component or parts within the component,
such as a paragraph, an image, or table.) An XML
document is said to be “well formed” if its format
complies with the XML standard. XML helps to
define components, to share information about the
components in a consistent way, and to use them
in various media formats [3].

The XML-based Darwin Information Typing
Architecture (DITA) is a popular specification for
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structuring, developing, managing, and publishing
content. DITA uses XML code to standardize the
description and usage of content. The description
in the following example demonstrates a brief topic
with two separate audiences.

Concept

TitleSteering a Car/Title

ShortDescSteering is done via the
steering wheel./ShortDesc

ConBody

p audience=“US”The steering wheel is
on the left side./p

p audience=“UK”The steering wheel is
on the right side./p

/ConBody

/Concept

IBM originally developed DITA to more efficiently
reuse content in technical documentation, but it
has become widely adopted by many organizations
for content management and publication. Content
that is properly coded using DITA can be shared
among several writers and published in several
popular file formats, such as PDF, HTML, RTF,
PowerPoint, or mobile [4].

Selection of Literature for the Review In
surveying the literature for this case study, we
conducted general web searches as well as searches
of academic and professional databases using
keywords that represented topic areas addressed in
our study: content management (including CMS,
CCMS, or WCMS), DITA, structured authoring,
topic-based writing, single sourcing, and training.
From the search results, we selected works that
addressed the technologies related to CMS, the
effects these technologies have on technical
communicators, and any similar case studies.

Themes in the Literature Much of the literature
that we discovered in our searches tends to gather
into two themes: adopting structured information
technologies, such as CMS (including DITA,
XML, and single sourcing), and the impact of
structured information technologies on technical
communicators.

Adopting Structured Information Technologies
Such as CMS: Studies about adopting content
management, DITA, XML, and single-sourcing
technologies often focus on the fundamentals of
the technology [5]–[8]. They explain in varying
detail how the technology works by describing its
components and functions and by focusing on the

general authoring and publishing challenges, such
as output design, content creation and reuse, or
development process, that are best met by the
technology.

Other studies within this theme focus on specific
implementations for which a technology is proposed
as a solution to an organization's problem, such
as translation, multimedia management, or
document traceability and maintenance. Harrison
[9] observes that XML-based authoring systems
provide a basis for more accurate and cost-effective
document translation. They can separate content
from presentation by defining the data rather
than the delivery method and allowing a single
translation for the data rather than multiple
translations for each deliverable. They can denote
nontranslatable text with special tags, reducing
the time to investigate nontranslatable text. They
promote reuse of content, reducing translation
wordcounts, and, thus, translation costs. Mott and
Ford [10] focus on the use of a CMS to manage the
creation and use of multimedia components. They,
too, point out that component management of
multimedia objects supports the reuse of content,
thus reducing costs of reproducing media objects
for specific outputs. Sakai [11] emphasizes the
cost reductions and increased accuracy in revising
software documentation by using the ability of a
CMS database to manage creation and maintenance
of components and to trace the history of revisions,
rather than revising and tracing revision history at
a document level.

These studies provide valuable background
information and application examples for the
technical communicator, especially those who are
proposing, implementing, managing, using, or
simply interested in the technology.

Impact of Structured Information Technologies
on Technical Communicators: The other issue
about structured information technologies
that emerged in the literature is the impact of
structured information technologies on technical
communicators, sometimes positioned as the
“human element” in content management. These
studies focused on the changes to the skills, work
habits, and processes that writers can experience,
for good or bad, with a structured information
technology like a CMS.

For example, Rockley [12] argues that, while
adoption of technologies is important to technical
communication and to business, writers must
feel supported when a technology change is
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implemented. The engagement of writers begins
with the process of purchasing the enterprise
content-management (ECM) system. Andersen
[13] points out that ECM vendors sell to business
leaders and that technical communicators are too
often left out of the selection and implementation
process. Because the product is a work tool
that technical communicators use, they need
to find ways to become involved in the ECM
discussion. Support for writers also includes proper
training on the use of tools, writing techniques,
and development processes. Most significantly,
organizations need to find ways to help writers
overcome a natural resistance to change. One way
of doing so is to involve writers in every aspect
of implementation, such as tool and technique
selection, installation, testing, training development
and delivery, and maintenance. Robidoux [14]
adds that the implementation process needs to be
collaborative. She emphasizes the importance of
training, suggesting a course of study from which
writers could learn to produce and reuse structured
content.

Similar Studies Our case study compares and
contrasts the experiences of two very different
groups of writers in two different CMS authoring
environments: a WCMS and a CCMS. There are
few papers in the literature that exactly address
this topic. However, three articles recount the
experiences of writing groups that implemented a
technology change, as does our case study.

Critchlow [15] relates her experiences with two
companies that used database systems to overcome
common challenges in developing documentation
in collaborative environments. The first company
employed a single, centralized documentation
group, while the other company had several
different documentation groups that used a variety
of tools and writing styles. The challenges faced
by these groups included: storing and retrieving
information, developing and maintaining reusable
information, and using information in a variety of
output formats. While the study describes some of
the technology used by the companies to address
the challenges, it does not address the changes to
writing styles and processes necessitated by the
technology change.

Edgell [16] describes a successful project that
a graduate-level technical communication class
completed for a software development firm.
The project goals included creating a system of
documentation that would work with the existing
software product, allow document maintainability

after the project ended, and facilitate translation
needs. The class proposed a modular (that is,
component) Open Source CMS using DITA and
XML and explained the benefits of adopting
the technology, including translation savings,
content reuse, multiple output formats, more
consistent content contribution as a result of new
structure writing techniques, and better focus
on the needs of the reader through task-oriented
topics. This study provides a useful guide to
proposing a CMS to an organization, but falls
short in describing explicit training needs, process
enhancements, or operational benefits for the
technical communicator.

Lanier [17] explains how his organization
implemented a WCMS and how its initial reception
among writers was not positive. He surveyed its
users about their perceptions of the new system
and found that many writers felt insecure about
the WCMS because they were unfamiliar with the
system, they found it difficult to use, and they
found it unforgiving if mistakes were made. After
involving the writers with redesigning the interface
and the addition of user-suggested features,
usage and satisfaction with the WCMS increased
sharply. Lanier concludes by suggesting to anyone
implementing a CMS to consider the human
factors: involve the writers early in implementation,
provide adequate training for tools and processes,
and ease anxieties by allowing time for mistakes.
This study also provides several suggested metrics
for monitoring CMS use and satisfaction.

HOW THIS CASE WAS STUDIED
These case studies have been combined into an
experience report. The case study research done
during this study was conducted as part of the
training portion of a consulting contract with two
different clients.

The first client was a municipal government of
about 10,000 employees, located in Canada. The
project team was assembled specifically to redevelop
their website. The mandate of the consultant was
to develop and deliver a content strategy in the
context of the web redevelopment project.

The second client was the European marketing arm
of a Fortune 500 company of more than 33,000
employees worldwide. The project sponsor was
based in London, UK, with team members spread
over one UK, two European, and one American
city(ies). The content strategist was engaged by the
client to develop a content strategy for the content
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Fig. 1. Sample of coding for food descriptions in XML.

delivered by those teams for a specific business
purpose.

To protect the identities of the clients, we will not
provide further identifying information.

In each case, the consultancy began with a
discovery phase, where a gap analysis determined
the organizational and content requirements in
order to achieve the related business goals for the
creation, production, management, and delivery of
content. Following the discovery phase, the clients
requested that training be provided in anticipation
of the implementation of the new technology.

A contextual analysis was carried out during each
discovery phase, as well as during the training,
and in one case, additionally as a postmortem
to the training. The methodology is qualitative,
rather than quantitative, in its nature. The
investigative nature attempts to study and capture
the observations within the real-life context of
documentation teams producing user-assistance
content as part of the corporate offer.

The teams developing the content had overlapping
competencies. The basic competency, of being able
to create compelling copy, was present in both
teams. The differences between the two teams were
more striking.

In the project where a WCMS was adopted, the
writing team was made of up eight individuals
from varied backgrounds. Of the three who came
from a technical communication background, one
had extensive experience in instructional design
and information design, another had a strong
background in indexing and accessibility and
adaptive technologies, and the other had a strong
background in programming and the technical

aspects of CMS technology. Of the three who came
from a marketing communications background,
one had extensive experience with copywriting for
a wide range of content products, another had a
strong taxonomy and indexing background, and
the other had extensive experience with search
engine optimization and social media. The other two
individuals had unique backgrounds: one was a
visual communicator, creating infographics, icons,
and other visual content products; the other was a
relatively new writer, with strong editing skills.

In the project where a CCMS was adopted, the
writing team was made up primarily of marketing
communicators and translation coordination
professionals. Two of the marketing communicators
had previous experience with XML. One writer,
from a technical communication background, had
experience with DITA.

In the context of the discovery phase, the content
was analyzed to determine its suitability for a
multiauthor, structured-content environment. The
quality of the content provided a quality baseline,
and interviews with the writers to understand the
state of the content and its potential for reuse
provided insight into the skill levels, either existing
or potential, of the writers to create and manage
content within a highly collaborative, structured
environment. A standard set of questions was also
posed to determine which aspects of the content
production processes were strengths and which
needed work.

The results gathered as part of this
information-gathering exercise were discussed
with the project sponsors to formulate a plan for
bringing the skill sets of the writers to a level
appropriate to be productive in the new authoring
environment, using the new tools.
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ABOUT THE CASE
This study examines how technology choices affect
writing styles and processes, and conversely, how
writing styles affect the effectiveness and benefits
of the chosen technology.

This section starts with a description of the problem
examined in this case study. Next, the solution
is discussed, including a brief description of the
project, the process for developing the solution,
and, finally, the results of the project presented
phase by phase.

Problem The two clients engaged a content
strategist to solve two different business problems.

The engagement by the first client was to “reduce,
restructure, and rewrite”, a play on the phrase
“reduce, reuse, and recycle”, to meet the needs of a
formal set of business requirements. The business
requirements focused on three general areas to
enable residents to successfully interact with the
municipality:

• Inform by providing accurate information about
the municipality, its services, and its amenities.
While information about popular topics, such as
tourist attractions, can be found on sites such
as Wikipedia, it is important that the municipal
site be the definitive source of information.
This is particularly important for topics such
as payment of taxes, elections, and municipal
policies and initiatives, which can be reported
with subjective overlays by third parties. Also,
there is a legal requirement to provide some
information, even if not accessed frequently. In
many cases, the municipality is the only reliable
source of information.

• Conduct business with the municipality
by enabling the public to easily complete
transactions. Enabling the public to interact
with the municipality online—paying parking
tickets or viewing one's property tax account, for
example—is good business practice. It is good for
the public because of the convenience factor, and
good for the municipality because it allows for
cost-effective delivery of services, and to enhance
services in cost-effective ways.

• Increase civic engagement by advising the public
of opportunities to engage and providing a
mechanism to do so. The municipality wanted to
reach out to residents interested in municipal
initiatives, to encourage participation in the civic
process.

The existing website had tens of thousands of pages
of HTML content and tens of thousands of files
(attachments), many of which were outdated and
no longer accurate, and many were written without
an understanding of organizing of content or its
readability. Reducing the content to a manageable
amount of usable, accurate content, was a given.

The organization of the website had historically
been by department, which made updating the site
easier for staff, but did a disservice to the public,
who often had to guess at where content might be.
In this, and any, large municipality, there are many
departments with names that are not transparent
to the public. And each department with its many
programs and services, sometimes has programs
involving several departments. Restructuring the
content meant a new information architecture for
the site, but also a better structure for how the
content was displayed on pages.

The content itself was written by subject-matter
experts, and the writing style reflected that. The
content needed to be rewritten to an editorial
standard that promotes comprehension by the
average resident, including those with lower literacy
skills and immigrants whose English may be
limited.

On the project, it was estimated that analysis would
significantly overlap with implementation, over a
period of a year-and-a-half until the launch of the
new website. The analysis needed to involve the
eventual content developers who would implement
the “reduce, restructure, rewrite” strategy. Known
as “discovery” in consulting terms, a content
strategy discovery phrase consists of gathering
of various types of information: business, user,
content, process, and technology requirements.
The content developers needed to be hired and
trained in a common methodology for gathering
information, and then trained in a common editorial
standard for developing and structuring content
that would eventually be published in a new CMS.

Almost immediately after the launch, the
engagement by the second client began. The
client representative began the discussion of their
requirements with the unforgettable statement: “I'm
not sure what you do, but I've heard you speak,
and I know that we need what you talk about.” A
brief discussion determined that the assignment
was to mitigate a specific set of business tensions.
The overall goal was to provide engaging and useful
content for customers and potential customers,
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TABLE I
TRAINING PHASES

in a way that made them successful in their
transactions with the company.

To meet that goal, the business needed to
accomplish a number of objectives, the most
important ones being:

• Deliver increasing amounts of content, covering
more complex topics, for more markets. As the
client's services became more complex, so did the
instructions to customers about changes to the
service. The content for each market could also
vary, according to government regulations within
a particular country. As well, cultural differences
could mean that some content needed to be
rewritten to express the concepts in a culturally
appropriate way.

• Publish the content to a strict schedule, in
order to match software releases. The content in
question was meant to explain the implications
of the software releases on their accounts.
This education process reduced the risk that
customers would have a negative outcome, such
as loss of income, by understanding how the
software release would affect them.

• Ensure that the content gets localized for the
other English and non-English markets, in time
to be published on the same schedule as the
source English-language content. The tension of
publishing more, and more complex content was
tempered with needing more resources to create
content in multiple languages.

• Carry out the content production while
maintaining the existing staffing level. Corporate
restructuring meant the resources devoted to
content development could not be increased to
accommodate the additional demand for content.

On the project, it was estimated that the discovery
would look at the current-state technology and
processes used to produce content, to look at
ways to produce content with more efficiency, and

to adjust the writing style to accommodate the
proposed future state of producing content.

The Solution This section discusses the four
phases of the solution, and explores how the
chosen implemented technology affects the content
development process, and the training needed to
raise the skills of the content developers.

This section starts with a brief description of the
projects and a process for developing the solution,
which includes theoretical training, application
of theory, software training, and production. The
section then discusses the results of the projects,
including time to productivity and the role of
culture.

Brief Description of the Projects: This case study
covers two discovery and training projects which
took place two years apart, and were chosen both
for their differences and similarities, and to protect
the identity of the clients and their writers.

The case study explores the dependencies between
technology choices and the editorial constraints
that writers must consider in order to realize
the benefits that the technology can bring. As
a follow-on point, it looks at the breadth of
training needed to ensure that writers can ramp
up to be fully productive in a collaborative,
structured-authoring environment. This allows
for writers to understand the aspects of learning
they will be called upon to undertake, and helps
managers anticipate the resources, both time
and budget, needed toward the project. It also
helps consultants to calculate line items in a
project budget to cover activities, such as training,
mentoring, and content rewriting.

Once the discovery phase of each contract was
completed, the results concluded that the demands
on content were well suited to the use of a CMS.
In both cases, there was a strong need to have
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an audit trail, to create topic-based content, to
enable reuse, and to automate the process of
identifying and attaching related content. It was
also determined that there was a need for multiple
writers to work collaboratively, in one case within a
team in a single location, in the other case, across
multiple locations.

In both projects, the analysis determined that
the requirements for publishing content would
benefit from the use of a CMS. However, this is
a superficial similarity. Using the metaphor of a
vehicle, wherein a CMS is a vehicle whose purpose
is to transport content through a system in specific,
complex ways, then both types of CMSes are
vehicles, though a CCMS could be portrayed as a
cruise ship (transporting great numbers of discrete
units that combine and interact in multiple ways)
while a WCMS could be portrayed as an oil tanker
(transporting great quantities of a product that are
stored for transport according to a prescribed set of
processing rules). Thus, the differences between the
projects meant that one of the clients used a WCMS,
while a CCMS was prescribed for the other client.
An overview of the similarities and differences are
shown in Table II: Quick Facts about the Solutions.

The main difference is not in the phasing of the
training, but the learning curve between learning
how to use a WCMS and learning to use a CCMS is
substantially different. The amount of complexity to
learn to author within a CCMS is significantly more,
and demands more attention from the writers.

The solution was comprised of four phases, as
shown in Table I: Training Phases. The first phase
was to provide training for writers on various
theories of content development that could be
pertinent to the solution. The second phase was
to practice applying the theory to existing content.
The third phase was to provide training for writers
on the new software system. The fourth phase was
posttraining support, to move the rewritten content
into the new system and schema.

Process for Developing the Solution: The purpose of
this section is to explain the various factors that
affect how the training process is rolled out, and
how those factors contribute to the solution as
described in this case study.

This section starts with information about the
process, ascertaining the depth of training,
acknowledging the diversity of writing skills, and
then covers the four phases of training—Phase
1, theoretical training; Phase 2, application of

theory; Phase 3, software training; and Phase 4,
production.

About the Process When a new software
application, such as a CCMS that uses an XML
editor with a DITA schema, is introduced, an
organization may have an expectation that writers
will learn how to use the system, but often what
should be a specific line item in a project plan is
not articulated, or vaguely articulated. During the
acquisition process, the training and the extent
of the training are generally not addressed in any
depth, if addressed at all.

Ascertaining Depth of Training The spectrum
of training can be quite wide. At one end of
the spectrum, the expectation by management
and vendors is that minimal software training
should suffice to get writers working in the new
system. A software developer from the vendor
company may deliver a presentation deck, and
possibly supplement it with a handout of keyboard
shortcuts. At the other end of the spectrum, there
is a recognition that more extensive training is
required, and a professional trainer may be asked
to develop training material to be delivered as
interactive workshops, with a software developer
present to answer technical questions about the
software.

The consultant used an understanding of learning
theories, experience with instructional design, and
personal experience with inadequate training by
software vendors, and worked with a performance
improvement consultant to develop a maturity
model that addresses training needs when
implementing a change of content development
technology. This model is shown in Fig. 2.
Levels of training support during a software
implementation project for structured writing of the
two organizations were used as part of this case
study. The training support was at the fourth and
fifth levels.

Acknowledging the Diversity of Writing
Skills Writers may come from a wide variety of
backgrounds and skill levels. Since there is no
accreditation needed to become a professional
writer, there can be no assumption about
common skill sets. The background of the writers
contributes heavily to the depth of training needed
to be productive in a structured writing software
application.

Writers who come from a technical communication
background may or may not understand the
principles of structured authoring. The factors
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in their background will be a combination of
their academic training, the documentation and
content genres they've worked on, and possibly
a generational consideration. There are writers
in the industry who started working as technical
writers before the need to create content for
Web and Help consumption and who still work
in a desktop publishing program, creating PDF
documentation. They likely have considerably less
exposure to structured authoring than a young
writer whose academic program taught structured
authoring as a specific skill, and then worked
in an environment where an XML schema was
used. However, generational differences are likely
the least important factor, as demand for new
documentation genres—online help, embedded
assistance, social content, and so on—drives a
leveling up of skill sets. The theoretical knowledge
of structured authoring plus the use of software
that enforces a schema creates the highest level of
exposure to the demands of a CCMS. A summary of
general factors is found in Table II. Another factor
is whether a writer is working alone or as part of
a team, since a team member has the additional
responsibility of ensuring that his or her writing fits
into the common editorial standard adopted by the
organization. Table III summarizes coding issues
that arise when using structured authoring.

Experience has shown that writers who come
from a marketing communications or business
communications background almost never have
exposure to structured authoring. The norm
for these communicators is to use MS Word in
combination with inline formatting—in other words,
without using a style sheet. For these writers,
learning about structured authoring involves a
much steeper learning curve. The breadth of the
skills they need to develop are wider. Not only do
they need to learn the technical perspective of
structuring content, such as adapting to an XML
schema, but also how to structure the content,
from an editorial perspective, to ensure that the
content will fit seamlessly with the adjacent content
once published.

Four Phases of Training Each of the four phases
of training is described here, with a summary at
the end of each phase of the training needed, for
each client.

Phase 1—Theoretical Training: The purpose of the
first phase was to deliver training in the craft of
writing. While this may sound redundant—teaching
writing to writers seems like a redundant
exercise—but there are many aspects of writing for

a CMS environment that are counterintuitive to
many writers. A summary can be found in Table III:
Exposure to theories in content development. The
training was system-agnostic, and delivered from a
customized training module.

Specifically, training at this phase addressed the
following issues:

• Genre analysis: Writers were taught the
difference between a schema, such as a novel or
a movie, and genre, such as drama or comedy.
This skill is important because understanding
that multiple content types may have the same
schema, though they are different genres, is
an important aspect of working within a CMS
of either type. Explaining that the schema for a
topic in a website requires three titles could be
confusing to those not initiated in search engine
optimization, where one title will become the
page heading, another title will be used for the
title of the search engine result, and another
title will be what is seen in the browser tab.
Similarly, the schema for a task in DITA is very
prescribed, and writers transitioning to a CCMS
need to understand that the system guides
them to creating XML that conforms to the
schema. In a WCMS, choosing the right schema
from a list will be simpler than building a topic
from the appropriate XML schema in a CCMS.
However, having the conceptual knowledge of
the difference between schema and genre helps
writers understand the importance of knowing
how each is used by the technology [18], [19].

• Topic-based authoring: Writers were introduced
to creating content in self-contained topics. The
notion of topic-based authoring was familiar
to the writers who had created online help
systems, as online help is predicated on the
same principles. For the writers who came
from a marketing or business communications
background, topic-based authoring was a new
concept. In a page-based WCMS, chunking
content into topics is relatively simple, as the
page metaphor is well-established, and the reuse
predictable. In a CCMS, the chunking principles
are less clear because of the modular nature
of content topics, the ability to reuse content
opportunistically, and the transclusion of smaller
content chunks into larger topics, which requires
more stringent attention to chunking and writing
styles [20].

• Minimalism: In conjunction with topic-based
authoring, writers were introduced to the concept
of minimalism. This encompasses audience
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(CONTINUED)

Fig. 2. Levels of training support during a software implementation project for structured writing.

analysis to understand what readers want to
accomplish, and writing in a sparse, yet clear
way in order to deliver the most value in the
most compact form. Many writers associated
minimalism with communicating succinctly for
mobile users. However, minimalism is also a
good practice to ensure that a team of writers
who contribute to a common body of content will
read as if the content was created by a single
writer. It is much harder to achieve the same
effect with wordy content. The writers who came
from marketing backgrounds, in both situations,
found the exercise to be difficult, as they had

previously been taught to be more conversational
and less disciplined with their prose [21].

• Controlled vocabulary: Writers were introduced
to the discipline of Simplified Technical English,
in which the vocabulary is constrained in the
number of words used, and in the form of each
word. For example, if a particular word was in
the approved vocabulary, it could be used as a
verb or as a noun, but once the word form is
decided, a different word must be used for the
verb form. So if “list” was to be used as a noun
(create a list), then another word must be used
as the verb (perhaps “itemize”). This type of
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TABLE III
CODING ISSUES THAT ARISE WHEN USING STRUCTURED AUTHORING

control was originally developed to help English
as a Second Language aviation mechanics easily
understand repair procedures, and was quite
strict. However, adopting the general principles
can be very useful when coordinating the efforts
of multiple writers whose work comes together
on a single site or in a single document [22].

• Plain Language: Writers were taught the
principles of the Plain Language Movement. The
principle behind plain language is to make the
intent of the communication so clear that the
average reader can immediately understand
the meaning. The techniques involve consistent
and straightforward sentence structure, no
use of pronouns, few or no clauses, and so on.
Again, adopting the principles and applying
them stringently was not the intent, although
the principles afford many advantages. The
concepts, when applied to a number of writers
whose work gets aggregated and concatenated
by a CMS, are beneficial. For example, the use
of pronouns can become unclear when different
sentences may precede the sentence beginning
with the pronoun. By using a noun instead of the
pronoun, any potential ambiguity is mitigated
[23].

• Translation readiness: The concept of writing
with translation in mind is not top-of-mind for
many writers. Knowing the basics of creating
translation-friendly copy means that translations
will be more accurate, whether content will
be localized by a professional translator, or
whether the content will be translated via an
online service such as Google Translate. Creating
translation-friendly copy means combining
various aspects of minimalism, plain language,
controlled vocabulary, and running the resulting
copy through a translation function to see if the
results are acceptable [24].

• Accessibility: Since many writers do not
know the details of how to make content meet
accessibility standards, it was important to

cover that topic as part of the module. Meeting
accessibility standards means not only paying
attention to editorial conventions, but also paying
attention to technical conventions, such as using
proper styles for headings, not inline formatting.
In the case where a WCMS was used, the software
automatically created accessible content, and
where specialty content was created, great care
was taken to ensure that the content was not
hidden behind code that would prevent disabled
users from accessing the content [25].

• Search: The growing trend of looking for content
by searching instead of browsing means that
online, public-facing content will not be found
unless a concerted effort is made to ensure that
the content ranks high enough in search engines
to be found. This means that content must meet
editorial and technical standards that search
engines require to rank the content well.

Table IV summarizes the prior exposure of each
client to key theories in content development before
the training began.

Phase 2—Application of Theory: The purpose of the
second phase, ideally at least one month's duration,
is to provide a chance for the writers to put the
writing theory into practice. In each case, there
was a significant time lag between the theoretical
and software training, in order to provide writers
with the chance to experiment with the new ways
of writing.

In the ideal situation, the manager or team lead of
the writers who received training would identify a
representative body of content that would be ideal
to transfer into the CMS during implementation.
Also, part of the ideal situation is that the manager
ensures that writers have the time and opportunity
to devote to practice, and then enforce the effort
through regular work reviews. The intent is for
the writers to rethink the content to fit the new
genres and schemas, but also to consider all of the
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TABLE IV
PRIOR EXPOSURE TO THEORIES IN CONTENT DEVELOPMENT

TABLE V
LENGTH OF TIME NEEDED IN EACH CLIENT ORGANIZATION TO APPLY THE THEORIES TAUGHT

collaborative aspects of what a content production
system looks like in the CMS. Writers have a chance
to compare topics and realize that consensus
is needed around aspects, such as vocabulary,
sentence structure, and so on—things that can be
compiled into an editorial style guide. The desired
result is to have a number of related topics that can
be used within the CMS as a proof of concept, and
be a reference when developing new content.

Table V summarizes the length of time needed in
each organization to apply the theories taught.

Phase 3—Software Training: The purpose of the
third phase is to provide training on the chosen
software application. The training module that
was delivered was a combination of using software
functions and reiteration of the theoretical training.
In fact, demonstrating the use of some software
functions is impractical without an explanation
of writing techniques, and best practices is
impossible. The training was delivered over two
consecutive mornings, leaving the afternoons for
practice. In both cases, one or more software
developers were present. As the software was still
being customized, the developers could address
any glitches or unexpected results, clarify the
commands, and hear feedback about aspects of the
system that might lead to a code change.

In both situations, the writers expressed that a
half-day of training at a time was sufficient, as
they felt that the number of concepts they had
to learn was overwhelming. In the case of the

WCMS, the less-than-stellar user interface meant
that the writers had an extra cognitive load of
translating the commands and labels into concepts
they would remember. For example, the term
“headline” was a user interface label hard-coded
into the software; the term was translated by some
as the “H1 page title” while others thought it was
a title used elsewhere by the system. In the case
of the CCMS, being exposed to XML for the first
time, identifying elements, tagging content with
attributes, and seeing the results of chunked topics
had the potential for information overload. Table VI
summarizes the feedback on the software training.

Phase 4—Production: The purpose of the fourth
phase was to provide ongoing support as content
went into production. The expectation was that the
first few weeks' work would be uneven. As writers
saw the results of the content in its final format,
where smaller content chunks from the various
writers was aggregated and concatenated into
larger topics, some editing, and possibly even new
tactics for writing might be needed.

Expectations for managers were also set about a
temporary drop in productivity. For writers, the
keyboard becomes an extension of their hands;
learning new keyboard shortcuts, locations of
commands, and command sequences temporarily
affects the balance of the cognitive load as the usual
background activity shifts to being the primary
activity. Once the comfort level with the software
system increases, the cognitive load of using the
system then decreases and muscle memory takes
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TABLE VI
SUMMARY OF FEEDBACK ON THE SOFTWARE TRAINING

TABLE VII
APPLICATION OF TRAINING IN PRODUCTION

over, and more capacity can be devoted to the
editorial side of creating content [26].

Table VII summarizes the application of training
under actual production conditions.

Results The results of the four phases have many
commonalities, but several striking differences. In
both cases, the teams were successful in applying
their training to the CMS within their environment.
They arrived at their comfort levels at different
times, following quite different paths, but neither
group reverted to previous working methods. The
client that implemented the WCMS had the best
results because of the organizational commitment
to support and a strong focus on meeting the
launch deadline with the new software. The client
that chose the CCMS did not enjoy the same
success. The reasons are more complex; a looser
corporate structure did not provide regular, ongoing
support, a corporate restructuring during this time
changed the dynamic of the executive sponsor,
and the development team lacked the knowledge
and support to provide an appropriate technical
environment.

Time to Productivity: In the case of the group
learning to use the WCMS, the team was able to
begin creating content immediately within the CMS,
in the production environment. In the case of the

group learning to use the CCMS, the team had a
longer delay in applying their new knowledge, and
found the new processes and writing styles harder
to apply.

Table VIII highlights the differences between the
WCMS and CCMS groups.

The difference between the writers who had taken
and practiced the training modules was noticeable.
For example, the writers who were simply asked
to provide a search engine results paragraph
(SERP) often filled out the fields with random
keywords, not understanding how that form field
would be read by the search engines. The writers
who had taken the training and had their work
critiqued took particular care to write a SERP that
formed a complete thought within 156 characters,
and was tailored to an audience involved in the
search. The results of their work demonstrated an
understanding of the genre and the underlying
schema. Stringent oversight of the process by
managers makes a difference, as workaday tasks
are kept at bay in order to provide time for writers
to practice.

Transfer users, in other words, writers who had
some previous exposure to the writing concepts,
found that they could more easily learn the
new systems, even though they had no previous
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TABLE VIII
DIFFERENCES BETWEEN THE WCMS AND CCMS GROUPS

TABLE IX
DIFFERENCES IN CONTENT ENTRY BETWEEN A WCMS AND A DITA CCMS

exposure to that type of software. For example,
writers who had created online help understood
the DITA concept of content references because
they could transfer their understanding of how
similar concepts—variables in Adobe FrameMaker
or snippets in Madcap Flare—could be used.
Writers who came from a business or marketing
communications background did not have a similar
advantage, as their software experience was largely
limited to unstructured Microsoft Word documents.
The decoupling of content from the systems used
to create the content is sometimes an arbitrary
exercise; the software is simply a “transportation
vehicle” for the content, as such, understanding
what content can go into the vehicle, how the
content should be packaged, and how the CMS will
transport the content is as important as knowing
how to drive the transport vehicle.

Role of Culture: One item of note is the role that
culture plays in learning, both social culture and
corporate culture. While this case study is limited
to the observation of two organizations, cultural
influence is acknowledged as an important factor
during times of change.

The team learning to use the WCMS was a
large team of various ages, expertise levels, and
content disciplines, based in North America. The
social culture was one that encouraged curiosity,
understanding, and experimentation. The corporate
culture was conservative which, in this case,
worked in the favor of the organization. All team
members worked onsite, and questions could be
asked as they arose. The multidisciplinary skill sets,
spanning technical communication, instructional
design, indexing, taxonomy development, plain
language editing, multipoint accessibility, search
engine optimization, marketing communications,
journalism, web development, translation
coordination, and graphic design, resulted in
pooling of resources and a crosspollination of
skills. Once the software was available, team
members began immediately entering content
into the system. The trial-and-error efforts that
ensued sometimes meant abandoning some
experimental work, but just as often, the efforts led
to a productive outcome. For example, the need in
one area of the website to aggregate a large amount
of information about a topic on a single page in a
way that would meet the needs of users led to the
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development of a “tabbed page” that became used
throughout the site.

The team learning to use the CCMS was also a
large team, though more homogenous in terms of
age and experience levels. The skill sets were less
diverse, mostly content development for marketing
communications and translations. The primary
social culture was one that encouraged planning,
process, and efficiency. The corporate culture
favored innovation, particularly around delivery of
its digital products and services, though the team
itself was more conservative. The team was spread
across three geographically dispersed offices in
Europe, plus additional team members who worked
from home in different countries. A team member
was added part-way through the project—originally
on a different team in the US, this person was
incorporated into the team during a corporate
reorganization—who had some previous experience
creating structured content. Once the software
was available, team members were more cautious
about adopting the system to enter content. There
was more of a focus on planning the various
aspects of content presentation. The distribution
of team members made it more challenging to
provide support. The solution adopted was to
consolidate any questions during the week, and
turn them over to a single team member. That
team member's responsibility was to liaise with the
consultant and/or experienced team member, and
take the information back to the rest of the team.
This method made the skills ramp-up slower and
seemingly more laborious; however, the emphasis
on planning exposed minor operational issues that
were identified as items to be addressed.

CONCLUSIONS, LIMITATIONS, AND SUGGESTIONS
FOR FUTURE RESEARCH
This section summarizes the final observations
of this study by the authors. It starts with the
conclusions observed in the two case studies, next
discusses the limitations of the studies, and then
provides suggestions for future research.

Conclusions When considering the dependencies
between technology and content development, and
about the amount of training needed for writers to
become fully productive, one conclusion is that an
important aspect of choosing a CMS technology is
to determine the content production needs, and
match the training needs of the writers to the
complexity of the software system.

As was shown in the case study, writers cannot
be expected to understand the editorial aspects of
creating content within a CMS. Akin to learning
a musical instrument, understanding which
keys to press or strings to pluck is rudimentary;
learning music theory and extensive practice
is what separates amateur musicians from the
professionals. Similarly, learning the technology is
a less of a consideration than learning new writing
techniques. Yet, understanding the software is
important, as the functionality of the tool dictates
how extensively the writers are able to structure
content. The symbiotic relationship between
technology and technique cannot be ignored.

The implications for training are twofold, as well,
as writers need to learn writing techniques for
developing content within a structured writing
environment, and best practices for writing
collaboratively, where content becomes aggregated
by the system to form larger units of content
for consumption by readers. Writers also need
training on the CMS functionality, not only on
how to get content into the system, but also
on the various functions within the CMS, and
how the functionality affects the aggregation
and presentation of the content to readers [27].
Writers come from a variety of backgrounds and
have a wide range of skills. Since writing is not
a regulated profession, there is no obligation for
a writer to have professional training, such as a
postsecondary certificate or degree in technical
communication. Even when writers do engage in a
professional training program, the curriculum is
very likely not to have covered structured writing.
This is particularly true for structured writing in
a collaborative authoring environment, and for
semantically-rich content destined for a CCMS.

Writers from a technical communication
background may have an awareness of semantically
tagged content, whereas writers from other
backgrounds, such as marketing or business
communications, may have had no exposure at
all to the concept. The lack of available training
and opportunities to practice, outside of specific
organizations that have sufficient infrastructure
to implement these systems, means a scarcity
of writers who have such expertise, in terms of
hiring experienced people. It also makes for a steep
learning curve for writers who want to move into
that area.

When an organization decides to adopt a CMS,
the technology choice affects writing styles
and processes. Conversely, writing styles and
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TABLE X
CONTRASTING THE TYPICAL GRANULARITY OF CONTENT BETWEEN A WCMS AND A CCMS

production processes affect the effectiveness and
benefits of the technology. The amount of skill and
effort required by writers to meet new editorial and
technical standards is underestimated, and often
downplayed, and results in inadequate training
and preparation.

During a CMS implementation project, the system
requires content to meet three requirements. These
requirements are met by very different processes,
depending on whether the implementation involves
a WCMS or a CCMS.

The first requirement is that content must be
formally structured according to a technical
schema. In a WCMS implementation, the technical
schema is communicated to the integrators, who
program the system with the schema. The schema

is hidden from the writers, and can be accessed
only by a system administrator, and changed by
developers. The writers write to the schema because
they are constrained by writing within form fields.

In a CCMS implementation, the writers must
understand how a technical schema works and, in
these cases in particular, how the DITA schema
works. The interface of any XML editor may differ
slightly, and the CCMS behind the editor may
have somewhat different functionality, but the
underlying DITA schema, and in neither case was
the schema specialized, remains consistent. The
schema is exposed to the writers, who learn to
write to the schema, and to use the schema to the
advantage of content. Table IX summarizes the
differences in content entry between a WCMS and
a DITA CCMS.
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The second requirement is that content must be
modularized into sufficiently granular chunks that
the chunks can be reused and repurposed. There
is no absolute right or wrong way of chunking the
content. There are only better practices, and these
may vary from organization to organization. In a
WCMS implementation, the granularity is decided
during the requirements phase, and the writers are
able to write within the confines of the forms fields
that are created for them to use. Table X contrasts
the typical granularity of content between a WCMS
and a CCMS.

The third requirement is that content is written to
an editorial standard and structure to ensure that
the content remains editorially sound when reused
and repurposed. An editorial standard assumes
that an organization already has in place some
guidelines, such as a style guide, brand guidelines,
and a tone-and-voice guide. These guidelines may
need to change to ensure that reused content
comes together seamlessly; it is easier to adjust a
solid set of guidelines. This is the same for WCMS
and CCMS, and the success depends more upon
the skill and discipline of the writers than the
actual system.

Limitations The two organizations used for this
case study were chosen for purposes of comparing
and contrasting the experiences and results. Using
only two organizations obviously limits the breadth
of observations and results. However, personal
experience as a consultant to multiple organizations
and having exposure to experiences of consultants
with a range of clients, these organizations are
quite representative of teams who have successfully
implemented a CMS. Excluded from this case

study, by necessity, are teams who have attempted
to implement a CMS but failed to reach that
goal. Another limitation is the observation from
a firsthand perspective. The involvement as a
consultant to these organizations provides insights
which would not otherwise be visible to outsiders
and, by the same token, is limited to the times and
phases during which a consultant was present.

Suggestions for Future Research More research
is needed in this area, as the adoption of WCMSs
and CCMSs are growing exponentially. Downtime
for training and the loss of productivity during
the period leading up to full productivity can be
extensive. Therefore, it makes sense to understand
the most efficient ways for writers to become
productive in the new CMS.

In one case study in Content Strategy: Connecting
the dots between business, brand, and benefits,
a team was able to ramp up to full productivity
within 60 days, which is normally a very short
time frame [25]. Studying the skills needed, typical
training requirements, skills ramp-up times, and
productivity retention would make for a useful
research project. This could prove helpful to
managers who need to anticipate the time and
resources needed during implementation.

Other research that would be useful to industry
would be to survey higher education institutions,
commercial training organizations, and
professionals, such as consultants, to determine
where writers can go to learn how to use these
writing techniques and systems. The results might
counteract the perception that structured writing is
“hard” and can't be learned except on the job.
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