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Technical trainings are an integral part of the heavy machinery industry as companies are entitled to ensure
safe operation and maintenance of machines. In addition, technical training is not only a requirement, but a
profitable business service for many companies. Managing technical training materials is complicated due to
major volume of materials, different prerequisites for each audience, multiple content formats, and strict quality
requirements. Despite technical training business developing rapidly, research from the field is scarce, and
prominent solutions remain yet to be developed.

The objective of this thesis is to develop a process and flowchart for systematically managing technical
training content updates in the case company. Time and monetary savings, clearer intra- and inter-team
communication, and enhanced cooperation with other business functions are aimed to achieve with the
process. Furthermore, implementing the process at the case function is assumed to catalyze further
developments, for instance in the form of supporting guidelines and protocols. The outcomes of the thesis are
the process and additional workflow improvements that can be implemented into use in the case company.

The thesis is conducted as a case study by exploiting qualitative research methods, most notably semi-
structured interview and qualitative content analysis. The study addresses three research questions: “How can
engineering product changes be systematically integrated into technical training materials through a structured
content update process?”, “How can intra- and inter-team communication be improved in the case company
to ensure effective training content updates?”, and “What are the most effective approaches or methods for
supporting business operations of the training business function?”. Using semi-structured interview as a
method was highly beneficial and successful for the outcomes of the study as the interviewees have practical
knowledge of the current case-company process and what is desired in the future. The study presents
empirical findings and recognized issues, and suggests solutions for more effective material updates, some of
which are immediately applicable, while others require further development efforts and may be applied in the
future.

Keywords: technical training, training material, modular content, single sourcing, process redesign, update
process, process modeling, information behavior
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The Al tools utilized in my thesis, and their purposes are described below:

In the making of this thesis, Microsoft 365 enterprise-grade Copilot was the main Al tool used.
Also, OpenAl ChatGPT was utilized twice. The enterprise Copilot is based on Microsoft-external
Large Language Models, and the models employed are listed below:

- OpenAl GPT-40

- OpenAl GPT-5

- OpenAl GPT-5.2 Instant and GPT-5.2 Thinking

- OpenAl GPT-5.4

- OpenAl ChatGPT GPT-5 Thinking mini (free version).

Purpose of using Al tools: Al tools were used as part of the thesis process mostly for finding
precise academic publications and sources. Other use-cases were interview transcription,
templating and requesting tool guidance for Microsoft Visio.

Al tools were used in the theory section to facilitate and quicken information retrieval. The
sources suggested by Al were sought from valid databases, such as Andor, Google Scholar,
and Scopus. All facts used as part of the theory were confirmed from the original academic
sources. The used prompts were, e.g., “l am writing a master’s thesis and | need a peer-
reviewed academic source for defining *concept*. | prefer sources published after 2015”.

One notable use case of Al was utilizing the automatic Al-assisted transcription feature of
Microsoft Teams Copilot to initially transcribe the interviews. However, the transcriptions
produced by Al are not entirely correct, they were manually verified and all mistakes corrected
by listening to the recordings.

Additionally, Copilot was used to provide an Excel template for qualitative content
analysis purposes. The tool was provided the interview questions as well as the categories and
codes prepared prior to requesting the template. After receiving a template from Copilot,
modifications were done to the Excel sheet to suit the thesis needs even better. However, the
analysis itself was conducted manually.

The final use-case was asking tool-related user guidance for using Microsoft Visio for
process modeling. | had never before used the tool, and hence, some instructions were needed
to help the process. An example of this is how to downscale the background canvas size since
some layout settings prevented manual downscaling to fit the A4 sheet size.

| acknowledge that | am fully responsible for the entire content of my thesis, including the parts
generated by Al, and accept accountability for any violations of ethical standards in publications.
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1 INTRODUCTION

Technical trainings are an integral part of the heavy machinery industry as
companies are entitled to ensure safe operation and maintenance of machines.
In addition, technical training is not only a requirement, but a profitable business
service for many companies. Managing technical training materials is
complicated due to major volume of materials, different prerequisites for each
audience, multiple content formats, and strict quality requirements. Despite
technical training business developing rapidly, research from the field is scarce,
and prominent solutions remain yet to be developed. An example of such
technical training development is the introduction of XML-based learning content
management systems (LCMSs) that exploit modular authoring and single
sourcing that are commonly used in the field of technical communication.
Similarly to technical communication, technical training as a field focuses on
producing and disseminating clearly formatted technical information for different
user groups. As the objective of training often is guiding people’s behavior in
relation to technical products, information behavioral questions are at the center.
For technical training materials to be effective and fulfil their purpose, they must
be high in quality, timely, and reliable. Information behavior, dissemination, and
usage are also core focus areas in relation to training material updates since the
respective employees must adhere to and understand the process developed in
the course of this thesis in order to work accordingly.

Consequently, the aim of this thesis is to develop a training content change
management process and a respective process flowchart for integrating
engineering-based product updates (PUs) and other update requests to technical
training materials. The thesis is conducted for, and in collaboration with, an
industrial manufacturing and services company. More precisely, the thesis serves
the case company’s training business function. Established and functioning
processes are crucial in ensuring up-to-date and accurate training materials. With

outdated materials, the risk of accidents and equipment damage increases, and



when operating with large industrial machines, safety must be a priority. The need
for the change process arises from the implementation of a new modular learning
content management system, MadCap Software LCMS, at the case function.
Without efficient processes, the company cannot gain full benefits from content
reuse, modularity and other intelligent content management possibilities MadCap
Software LCMS provides. Timely, high-quality materials enhance customer
satisfaction and allow the training business function to increase sales, promote
the company brand, and strengthen their market share.

The theoretical framework of the thesis is based on a literature review. The
thesis is conducted as a case study that exploits different qualitative research
methods. As the topic lies on the interface of business process redesign and
development, engineering change management, information behavior, technical
training, and information visualization, multiple theoretical approaches are
combined. The theoretical foundation of technical training, its quality, and content
modularity is mostly built on Kurt (2002), Bixby (2018) and the ISO 9000 standard
family. Furthermore, for business process management, quality, and design, the
thesis relies heavily on the theories discussed and presented by Rosing et al.
(2015) and Krogstie (2016). Lastly, the information behavioral sections exploit
predominantly the works of Widén and Hansen (2012) and Ford (2017). Research
has been conducted largely on the aforementioned fields, but publications on
technical training content management and update processes as such are rare.
Additionally, content management, processes, and update topics have been
more frequently investigated in the context of technical documentation. The
thesis partly contributes to technical documentation research as well since the
MadCap Software LCMS shares many theoretical similarities with the content
management tools commonly employed in technical communication. Additionally,
in the future the company desires to investigate how technical documentation
updates done in the company component content management system (CCMS),
MadCap IXIA CCMS, can be aligned with the training content updates. For
conducting the thesis and contributing to the field of research, the following

research questions (RQs) were developed:

(1) How can engineering product changes be systematically integrated into
technical training materials through a structured content update process?



(2) How can intra- and inter-team communication be improved in the case

company to ensure effective training content updates?

(3) What are the most effective approaches or methods for supporting

business operations of the training business function?

To address the research questions, empirical data were collected from case
company employees by organizing semi-structured interviews (SSIs) which is the
primary data collection method. The collected interview data is analyzed with
qualitative content analysis conventions. For retaining the amount of data
reasonable, the process is designed in relation to a single product line within one
business line. The interviewees work either in that product line or directly for the
training business function, or in comparable teams, such as technical
documentation. Secondary data consist of other types of internal company data,
e.g., other interview data, existing process descriptions, system documentation,
technical training materials, emails, product-update data, organization charts,
and other database information. In addition, the preliminary process flowchart
created for the study and used as part of the interviews will be edited and iterated
as the thesis progresses until it reaches the final format. The thesis begins with
covering the theoretical background, proceeds to presenting the empirical data
and research methodologies employed, and finally discusses the research
findings and future research ideas.



2 INFORMATION AND INFORMATION
SHARING IN A PROCESS

In the thesis process, sharing and conveying information are of primary
importance as the entire process has its foundations on information. The inputs,
outputs, and steps consist nearly solely of sharing, communicating, and
modifying different types of information, whether technical or coordinative.
Additionally, technical training is, likewise to technical communication, at the core
of producing, editing, and disseminating technical information for different target
groups. Consequently, managing information sharing practices and information
flows during the process is important. Widén and Hansen (2012) emphasize that
successful information sharing and collaboration aid building trust between
individuals, and they are largely supported by each organization’s information
culture. They define information culture as the “overall context to how the internal
environment supports information sharing and management” (Information
culture). Additionally, the concept covers many information-related aspects such
as information practices, attitudes to information, communication flows, trust, and
collaboration (Widén & Hansen, 2012). It can, thus, be deduced that information
sharing practices, cooperation within and across teams, and how processes are
organized at a company are linked. Most importantly, Widén and Hansen (2012)
write that information culture refers to having access to and using information as
a resource to fulfill organizational goals. In the current situation of the case
company, the organizational aim of having up-to-date and high-quality training
materials is unfulfilled as there are information gaps between different teams and
functions, and sufficient information is not always received by all parties. Thus,
the following sub-sections discuss how information flows, collaboration, and
human information behavior can be acknowledged in developing effective

processes.



2.1 Information

For information as many definitions exist as there are authors, not the least
because the term is applicable to and defined differently in multiple fields of
research. Such fields are signal transmission, human communication, information
science, computing, and technical writing (Ritchie, 1991). In this thesis, the
definition for the notion is merged from those of Kitchin (2014) and Floridi (2010)
(as cited in Ford, 2017) and Ritchie’s human communication-related definition
(1991). Kitchin (2014) defines information as a “meaningful pattern of stimuli
which can be converted into knowledge” and Floridi (2010) as “data rendered
meaningful via analysis and structuring” (as cited in Ford, 2017, p. 11).
Furthermore, Ritchie (1991) discusses multiple definitions that prevailed in
different fields of academia prior to the 2000s, but the human communication
perspective is applied here due to its effect on stakeholder behavior. Managing
not only systems but also human collaboration and information sharing is central
to fostering decision-making and developing technical and non-technical
information systems (Widén & Hansen, 2012).

In relation to the update process developed in this thesis, the concept of
information has a dual meaning. As Liberty and Petersen (2018) formulate it in
their finance-related book, information can be divided into hard and soft types (p.
1). In their view, hard information is easy to quantify and calculate, context-
independent, and easily stored and transmitted (p. 1). Soft information, on the
other hand, is relational, heavily context-dependent and often linked to social
interaction (Liberty & Petersen, 2018 p. 1). In the context of training materials,
the hard technical information is such that derives from product documentation,
e.g., product specifications, part catalogs, source code, calculations, and safety
information, among some other information types. On the contrary, soft
information is, for instance, non-technical, coordinative, or communicative
information shared among the process stakeholders that is required for
completing the tasks and proceeding in the process. Examples of such
communicative information are emails, discussions, and messages related to
decision-making and process progress. As appears later in the interviews, both
the technical information as well as the coordinative information must be

delivered and received by respective employees on time in order for material



updates to be timely and relevant. Nevertheless, Widén and Hansen (2012)
emphasize that managing information is often challenging. Successful
information management requires both fostering a healthy information culture
and supporting human communication and collaboration with suitable tools
(Widén & Hansen, 2012). These tools and information sharing practices should
be integrated into the process to prevent information gaps between different
business functions. However, it is not always straightforward. For instance,
different business units may use different tools without integration possibilities to
those of other teams, and access to any corporate tools is often restricted due to
relatively high licensing costs. Lastly, other information managerial aspects to be
considered in the thesis flowchart are shared customs, documents and platforms

for information dissemination, and content-state tracking.

2.2 Knowledge and information management

Managing knowledge and its subordinate concept, information, is focal in the
present-day work life. According to Anantatmula (2025), knowledge includes
what people know, e.g., information, facts, and skills gained throughout life in the
form of education, work, and other experiences (p. 2). He emphasizes that the
value of knowledge increases when it is used and categorizes knowledge into a
hierarchy that proceeds from data to information and finally to knowledge (p. 2).
Data can be considered as facts that are often presented in a numerical form and
collected to support solving issues (p. 3). Information, on the other hand, is
analyzed and organized data that becomes knowledge if it is used to understand
or solve problems (p. 3). A real-life example of how these three concepts can be
applied in the case company is determining the criticality of training content
update requests. As data, information, and knowledge are tightly related to
developing trainings and increasing the efficiency of business actions, the training
business function collects data on training sales and training frequencies to
understand what training modules are most profitable. The data collected can be
sorted into information, and the training frequencies, number of customers, and
revenues can be calculated and formed into classified information. Finally, the
information may be used to support decision-making. Reliable data and
information should be utilized to ensure that resources are allocated primarily to



updating the most used and profitable training modules. Hence, careful and
thought-through knowledge and information management play an important role
in the training content update process development.

In addition, information flow and information sharing between process
stakeholders are important for progress to happen since information handovers
often function as catalysators for the following process steps. Moreover,
information sharing relates to building trust or mistrust within or across process
teams (Widén & Hansen, 2012), and trust is an important foundation of a healthy
and efficient working community. According to Widén and Hansen (2012),
information sharing behavior refers to the “explicit and implicit exchange and
sharing of data between people, groups, organizations and technologies”. They
distinguish between two types of data that can be shared: artifacts and
coordinating data. By artifacts, they refer to the act of sharing documents or other
data objects, and the data itself is of intrinsic value. Coordinating information, on
the other hand, is information related to the facilitation of collaboration, for
instance, schedules, achieved progress, or other information required by the
manager or colleagues (Information sharing). The concepts of artifacts and
coordinating data align also with the division between hard and soft information
proposed by Liberty and Petersen (2019) discussed in the previous section.
Sharing both types of information is central to modern workplaces as it is
inevitable for knowledge workers to both stay informed and inform their
colleagues and collaborators to ensure effective information and knowledge
management in different forms (Widén & Hansen, 2012).

In the current situation of the case company, information flow between
certain functional units is insufficient, which results in outdated training materials.
Established and carefully considered information flows and processes are vital to
improving the situation since the entire update process can be designed from the
start to support communication across teams. Widén and Hansen (2012)
emphasize that many business processes related to handling information rely on
individuals’ actions but, naturally, not all interaction and cooperation among
individuals can be assumed to happen automatically. Rather, cooperation on an
organizational level can be steered and guided by considerate management and
ought to be done to ensure successful cooperation on the individual level as well
(Widén & Hansen, 2012). For managing information sharing and supporting



organizational cooperation, swimlanes marking each process stakeholder’s role
are used in the thesis flowchart. Defining the roles and responsibilities of each
process stakeholder ensures that individuals are both informed but also inform
others on the process advancement. Widén and Hansen (2012) further note that
establishing and sharing collective knowledge on working methods and policies

nourish innovative and effective work culture.

2.3 Information behavior

No single definition exists for information behavior as it extends to multiple fields,
e.g., librarianship, information science, and social sciences. The term was
originally coined by Wilson in 2000, and according to his vision, it means “the
totality of human behavior in relation to sources and channels of information,
including both active and passive information seeking, and information use” (as
cited in Ford, 2017, p. 14). Furthermore, Widén and Hansen (2012) discuss
multiple definitions, including that of Karunakaran et al. (2010): “the totality of
behavior exhibited when people work together to identify an information need,
retrieve, seek and share information, evaluate, synthesize and make sense of the
found information and then utilize the found information” (p. 2438, as cited in
Widén & Hansen, 2012). Considering the definition by Karunakaran et al.,
information behavior does not apply merely to the employees responsible for the
execution of the process, but it must be considered with respect to the process
description and flowchart quality as well. Process and process diagram quality
are also influenced by how well people are able to interact with the process and
any related systems. This is due to the fact that information-based interactions
emerge not only between people but also between people and non-human
artifacts (Ford, 2017, p. 13).

In addition to how people seek and use information, information behavior
covers undesired behaviors such as hiding, ignoring, and destroying information
(Ford, 2017, p. 17). In the thesis process, ignoring, in particular, may occur as the
information flows are frequent and the amount of data is extensive. Thus, it may
be that without properly assigned responsibilities, product bulletins, important
emails, and other outlets for knowledge may be forgotten or neglected. The
concept may easily be perceived to relate solely to individuals, but in reality,



interactions between different groups, organizations, and communities can be
studied as well (Ford, 2017, p. 9). It is not uncommon that in large organizations,
such like the case enterprise, silos form between different business units,
functions, and teams. How it may materialize, for instance, is that employees
consider that a certain task belongs to some other team, and consequently, will
not take actions. Silos and information gaps are discernible in the case company
as well, and hence, inter-team information behavior should be investigated and
improved. Information sharing practices and channels are of particular interest in
this thesis since Ford (2017) remarks that sharing and communicating information

are forms of using information, which again is a segment of information behavior
(p- 20).



3 TRAINING CONTENT
MANAGEMENT

Chapter 3 covers and seeks to explain the context and background requirements
for the update process to be developed. The notions and approaches discussed
contribute to building sufficient comprehension for developing a context-
dependent update process and justifying the methodological approaches
presented in chapter 5.

3.1 Technical training

According to Bixby (2018), technical product training refers to such training that
aims to increase the learners’ capabilities of doing something, in other words,
change their skills or behavior (p. 33). The idea is to grow their proficiency when
operating or maintaining technical products, not merely distribute information to
grow their knowledge base (Bixby, 2018, p. 33). The European Customer
Education Management Association (CEdMA) (2019) defines technical training
to cover “any aspect of an employee’s job role where they are required to use
and apply technical components in the execution of their job” (chapter 1).
Consequently, technical training can be considered as any form of training that
increases the level of knowledge and operational capabilities of employees that
work with machines and machine components or perform other technical tasks.
Technical training is needed to guarantee safe, efficient, and compliant
operation and maintenance of machines. In the regulation (EU) 2023/1230 on
machinery, it is documented that a machine manufacturer must recognize
possible dangers and safety hazards, define threshold values for safe use, and
eliminate all possible risk factors and dangerous components from the machine
design (Annex lll, Parts A & B, pp. 44—45). In addition, the regulation states that
the manufacturer is responsible for informing the machine operators of necessary

safety gear and of any particular training required to avoid all residual risks
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(Annex Ill, Parts A & B, pp. 44—45). Thus, the case company can be considered
responsible for providing sufficient training for operating and maintaining the
machines to ensure the safety of both its own and customers’ employees.
Nevertheless, training is not organized only due to its impact on safety. Bixby
(2018) emphasizes that effective, high-quality training, both for internal and
external audiences, can function as a major asset and bring substantial revenue
for a company when aligned with a business strategy (p. 71). In the case
company, the business approach to training has also been adopted more heavily
during the past couple of years and the aim is to develop it even further to a
‘training as a product’ direction. Technical training and training material quality is
discussed in further detail in section 3.3.

3.2 MadCap Software LCMS and content reuse

The implementation of a learning content management system (LCMS) is the
catalysator for the development of a systematically designed training content
update process. MadCap Software depicts the system to offer end-to-end
enterprise content management, collaborative and rapid authoring, as well as
great integration possibilities (madcapsoftware.com, n.d.). The system consists
of two platforms with different functions. MadCap Create is an agile authoring
tool, whereas MadCap Syndicate is a centralized intelligent content governance
platform. The authoring tool is based on Extended Markup Language (XML)
which enables single-sourced and modular authoring. Single sourcing refers to
an authoring convention that allows systematic reuse of content modules that are
ideally independent of context (Kurt, 2002, p. 3). When producing single-sourced
content, the final format, or the so-called ‘look and feel' of the deliverable, is
determined at the time of publishing (Kurt, 2002, p. 4). What Kurt means is that
authoring concentrates merely on the content, and the visual appearance is
determined separately with publishing or output templates.

To illustrate how single sourcing functions in the concrete, in Create,
predefined output templates for each format (e.g. MS Word, MS PowerPoint
slides, and XML-based web output) are uploaded and configured to the system.
During the publishing process, the author selects the desired output from a
selection, and at the time of publishing the system converts the raw content into

11



the preset visual output. Utilization of output templates is particularly useful for
consistent branding. This is because all brand elements, such as fonts, colors,
and logos, are in place by default, and individual authors cannot manually adjust
them. Single sourcing is visualized in Figure 1. In Create, single sourcing also
allows for authoring and filtering content based on the desired audience or output.
In practice, the source file may contain two similar text blocks, one of which is
aimed at the learners’ and the other for the trainers’ version of the material.
Another scenario is that a video is filtered and published for a web-based output,
whereas in a print output, the video is replaced with a respective still image

covering the same topic or content.
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FIGURE 1. Traditional sequenced authoring versus single sourcing

(author’s original illustration based on Kurt, 2002)

Moreover, modularity is a core principle of single sourcing as it means
authoring non-hierarchical, stand-alone content modules or passages that can be
assembled into various separate documents (Kurt, 2002, pp. 5-6). The difference
between linear and modular authoring is presented in Figure 2. By the
implementation of a content management system that supports single sourcing
and content modularity, the case company seeks time and financial savings by
eliminating unclarity of responsibilities and difficulties of finding suitable training

12
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materials. Another benefit is a decreased need to reauthor same content multiple
times. A use-case example of modularity in the case company is producing a
single maintenance-instruction module for a particular machine component and

reusing the same module for all machines that have the component.
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FIGURE 2. Linear and modular documents

(author’s original illustration based on Kurt, 2002)

The initial idea of the thesis was to investigate how PUs updated to user manuals
in MadCap IXIA CCMS could be integrated directly to the training materials since
both systems leverage single sourcing and modular authoring. However, it was
soon realized that system integration possibilities are currently insufficient, and a
fundamental update process must be developed prior to further investigations on
reuse across different content management tools. Hence, the training content
update process functions as a basis for follow-up process development in the
training function and enables higher quality, operational efficiency, and
modularity-based benefits.
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3.3 Quality of training material

In this thesis, training material refers to all material used for technical training
purposes in the case company, whether it is the main material to be presented or
any supporting documents. Examples of training material formats are web-based
instructor-led training materials, e-learning courses, slide sets, learner and
instructor guides, quizzes, videos and animations, and any other technical
content used as support during training sessions. The underlying, profound
purpose of defining an update process for the aforementioned materials is to
optimize and standardize business operations to ensure production quality and
minimize wasted resources (Liang, 2013, chapter 8). In Liang (2013), quality is
defined as being able to operate in such manner that the output equals or
exceeds the end customer’s needs (chapter 8). In the case of technical training
materials, it means coherently branded, up-to-date information that serves the
purpose for each audience. Improved quality is sought after with the modular
authoring tool, MadCap Create. As the system supports modular authoring and
content reuse, more time can be invested in refining and reviewing individual
content blocks since the same content does not have to be altered in multiple
locations. Linking content also decreases the likelihood of human errors as there
are fewer content locations to remember.

Training with materials that conform with company branding guidelines and
contain the latest information not only affects the brand, company reputation, and
the customers’ experience but also aids ensuring proper compliance of legal
issues and regulations (Rosing et al., 2015, p. 141). An instance of such
regulation or standardization requirement is the ISO 9000:2015 standard, where
it is stated that all quality and quality-management related aspects are to be
considered as a whole, and no factor is more important than the other (2.1). To
reach the desired operational and output quality, the business function’s internal
change process and its quality must be guaranteed. In addition to the training
material quality itself, section 4.6 addresses quality aspects related to the end-
result process of the thesis, and process modeling as a task.
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4 EFFICIENCY DRIVERS OF
PROCESS DEVELOPMENT AND
MANAGEMENT

Chapter 4 first elaborates on and defines processes and business processes,
their typical features, and how they can be managed in general. In the
subsequent sections, the discussion shifts to common efficiency and quality
factors of processes as well as process modeling as a practice. Finally, business
process management (BPM), change management (CM), and engineering

change management (ECM) are discussed.

4.1 Process and business process

Process is an ancient and all-encompassing notion. Rosing et al. (2015) define
process as a group of tasks or activities that are interrelated in nature, aim to
achieve a predefined result, and are initiated in response to certain events or
goals (p. 77). They further elaborate that processes are present everywhere, as
they are “the basis of all actions that involve concepts such as time, space, and
motion, and they shape and bend the very reality in which we live” (p. 78). A
similar but more concise definition is provided in the 1ISO 9000:2015 quality
management standard. The standard defines process as a “set of interrelated or
interacting activities that use inputs to deliver an intended result” (SFS-EN ISO
9000:2015, 3.4.1). The intended result mentioned in the definition can be an
output, a product, or a service (3.4.1). It is also noted in the standard that
organizational processes are often designed and carried out in a controlled
manner to create value (3.4.1). Thus, this thesis aims to create a defined and
controllable process with the intended output of an updated set or assembly of
training material. As this thesis is interested in redesigning a process for a
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particular business need in an organization, the concept of mere process is too
vague. Consequently, business process is a central concept to define.

Contrary to the wide definition of process, the notion of business process is
narrower and applicable specifically to business operations. However, a great
variety of definitions exists and in this thesis, definitions by three scholars are
presented. Firstly, Krogstie (2016) defines business process as “a collection of
related tasks that produce a specific service or product to address one or more
goals for a particular actor or set of actors with the optimal use of resources” (p.
1). According to Rosing et al. (2015), a business process is essentially a process
but with a strict focus on business (p. 78). The steps and tasks of a business
process are sequenced business actions or activities performed to design,
create, produce, or deliver a product or a service that creates value to a customer
(p- 78). The sought-after result is the completion of an enriched output by utilizing
and transforming inputs, i.e., employees, machines, systems, methods, and
materials (Rosing et al., 2015, pp. 78, 207). Eder’s (2009) definition follows a
similar path as he describes a business process as “a set of one or more linked
procedures or activities that collectively realize a business objective or policy
goal, normally within the context of an organizational structure defining functional
roles and relationships” (p. 3545). Rosing et al. (2015) further elaborate that
business processes are commonly employed to “illustrate, document, and shape
the way an organization carries out its business operations” on all organizational
levels, namely operational, strategic, and tactical levels (p. 77). This thesis
focuses on the operational level that covers the execution, delivery, and
processing of everyday work tasks (p. 231), and the wider-scope strategic and
tactical levels are omitted from the study.

As business processes comprise of a vast number of factors, are usually
fairly complex, and may extend across multiple organizational units, they are
often presented as or complemented by visualizations such as business process
diagrams or other process models (Rosing et al., 2015, p. 77; Chinosi &
Trombetta, 2012). Harmon (2019) states that a process perspective is the only
one through which managers may perceive how everything in the organization
works and should work together if the organization is to succeed (chapter 6). By
everything he refers to the combination on key performance indicators and other

financial information, reports on operational performance and reaching business
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objectives, and organization charts (chapter 6). Hence, process descriptions and
visualizations are important tools for managers to be able to perceive the overall
performance of a company. Process visualization and models are discussed
elaborately in section 4.3. For process modeling, a variety of frameworks and
notation conventions exists. Since the central target of this thesis is to develop a
functioning operational process description, including a business process
flowchart, a convention is selected to guide the flowchart creation. The selected
framework, Business Process Model and Notation 2.0, is discussed in greater
detail in section 4.4.2.

4.2 Workflow

Whereas process takes a more abstract and descriptive approach to explaining
what work is done and why, workflow characterizes more intricately how the work
is done. Eder (2009) has defined workflow as “the automation of a business
process, in whole or part, during which documents, information, or tasks are
passed from one participant to another for action, according to a set of procedural
rules” (p. 3545). He expands the definition by claiming that a workflow either
automates or supports the execution of business processes (p. 3546). To
automate the processes, most often a workflow management system (WFMS) is
beneficial or required. Eder (2009) defines a WFMS as “a system that defines,
creates, and manages the execution of workflows through the use of software,
running on one or more workflow engine, which is able to interpret the process
definition, interact with workflow participants and, where required, invoke the use
of IT tools and applications” (pp. 3545-3546). Multiple types of WFMSs exists but
some examples are different business process management tools, project
management tools (e.g., Trello or Jira), and document and content management
systems (e.g., Microsoft SharePoint or Confluence). The case company has
multiple different WFMSs in use, and they must also be considered in the process
development phase.

Furthermore, Unertl et al. (2010) discuss in their review article the myriads
of definitions for workflow and how the lack of a single definition challenges
workflow research. However, they present a workflow elements model that they
founded on the definitions compiled from previous research. The model contains
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actors performing the activities, artifacts that enable performing them,
characteristics that describe the actions, and the outcomes produced by
performing the actions. According to them, a workflow may additionally contain
information on scheduling and coordination, different-sized combinations of
actors and actions, or other contextual information. To synthesize, a workflow
describes, in relative detail, all important factors related to performing a process
and can, thus, be considered a child term of process. Eder’s (2009) viewpoint is
highly similar, as he proposes that a workflow is responsible for which actor does
which activity, the data and resources deployed to complete the activity, and the
schedule and constraints under which the activity is performed (p. 3547). To

illustrate a workflow, a visual model, such as a process diagram, is often utilized.

4.3 Process model

A process model is a common way to document a process and present the
preconditions and dependency chains related to individual processes (Rosing et
al., 2015, p. 217). Krogstie (2016) places process models under the umbrella of
conceptual models that refer to somewhat abstract, semi-formally or formally
expressed visual (diagrammatical) descriptions of phenomena (p. 18).
Conceptual models cover multiple types of models such as data models,
organizational models, and relevant to this study, business process models (p.
18). Furthermore, various types of process models exist, and according to Eckert
and Stacey (2010), process models are divided into two types, namely descriptive
and prescriptive models (p. 4). Although the division is to some extent vague, the
focus of this thesis is the prescriptive type as it primarily seeks to describe what
employees should do in order to reach a certain end-result, whether a product or
a service (p. 4). On the contrary, a descriptive model merely describes in an
analytic manner what a certain process is like or what happened in the course of
a past process (p. 4). In terms of time, models can represent the present as-is
state, a past state, or an ideal future state of a process (Krogstie, 2016, p. 28). In
addition to the various types of process models, they carry multiple purposes.
Eckert and Stacey (2010) name four purposes for the employment of models (p.
4):
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1) understanding a process
2
3

4) predicting process behaviors through simulations or other means

planning a process by determining the process requirements and phases
prescribing a guideline to be followed

(1)
(2)
3)
(4)

In this thesis, a preliminary process flowchart is drafted and presented to
the interviewees as supporting material, and the intention of it aligns with Eckert
and Stacey’s second purpose. The draft enables the interviewer and interviewees
to improve and develop functioning workflows by detecting the defects of the
current situation and determining the crucial aspects that require development.
The improved end-result flowchart, on the other hand, correlates with the first and
third purpose. The essential objective of it is to describe what actions must be
taken to update the training materials in a controlled and standardized manner
and make the participating roles understand the process as a whole. The first
draft may combine elements from the current situation and from the aspired future
state, whereas the final process heavily emphasizes the ideal future.
Nevertheless, functioning current practices will not be extracted and the ideal

future state must be of type that can be implemented into use.

4.4 Process modeling

Humans have for ages represented, reused and transferred knowledge to peers
in a visual format across time and space (Krogstie, 2016, p. 18), and process
modeling can be seen as similar behavior. According to Chinosi and Trombetta
(2012) business process modeling is the activity of representing, defining, or
modifying current enterprise processes and workflows either manually or
automatically for them to be analyzed and improved. The term was originally
presented in the 1960s but evolved closer to its current conventions in the 1990s
due to technological advancements and the development of computer science
(Chinosi & Trombetta, 2012). Rosing et al. (2015) suggest that modeling refers
to the maintaining and tracking of work by recognizing and presenting information
flows and structures, work sequences, and behavior as parts of larger equations
(p- 221). To synthesize the definitions presented above, process modeling is the
act of documenting a process and presenting the dependencies, phases, inputs,
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and outputs in a visual format such as a process diagram or a flowchart to plan,
manage, and track business operations. Figl (2017) states that businesses
express their processes in visual formats because visuality contributes to higher
comprehension of complex constructs and phenomena, and decisions based on
process models are often better than those based on other information. However,
not all process models are easy to read and comprehend, and improving the
readability of process models contributes to higher business profits and efficiency
(Figl, 2017). Hence, the visual elements and theories the models compose of are
to be discussed in the following sub-sections.

4.4.1 Semiotics of process flowcharts

According to Krogstie (2016), the process diagrams or flowcharts are modeled by
deploying diagrammatic languages with limited vocabulary (p. 18). Furthermore,
the diagrammatical language symbols represent different concepts, e.g., states,
processes, entities, or objects (p. 18). Krogstie (2016) describes process
diagrams to often consist of different types of general graphs, including nodes
and edges that depict and classify phenomena (p. 18). Krogstie (2016) considers
modeling to base on the theories of semiotics as the models comprise of signs or
symbols that represent their referents, i.e., something other than the sign itself
(Krogstie, 2016, p. 19). Semiotics is the study of signs, and its origins lead back
to Ancient Greece where philosophers made connections between signs,
language, and communication (Krogstie, 2016, p. 19). Semiotics as it is known
today was first introduced by Charles S. Peirce in the 1931-1935 and further
developed by Charles W. Morris in 1938 (Krogstie, 2016, p. 19). Both Peirce and
Morris perceive semiotics as the communication between three subjects: the sign
or representation, the referent or object, and the interpretant or interpretation
(Krogstie, 2016, p. 19; Petrilli & Ponzio, 2005, p. 37). In other words, human
semiosis is a process where a sign represents a real-world phenomenon or
artifact, and a human is able to interpret the interrelation. The triad is illustrated
in Figure 3.
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Representation

Referent An envelope

Depending on the

Interpretation context: email, letter,
message efc.

FIGURE 3. The subject triad of semiotics

(author’s original illustration, based on Peirce’s sign theory,
adopted from Krogstie, 2016 and Petrilli & Ponzio, 2005)

Petrilli and Ponzio (2005) discuss the two sides of semiotics: specificity of
human semiosis and the general science of signs (p. 3). The first side refers to
the innate capacity of the human species to reflect on signs (p. 3). To ensure that
the process developed in this thesis is of use and high quality, all signs, textual
elements, and relationships must be intelligible to the stakeholders reading the
process flowchart. As discussed in the previous section, visual illustrations of
complicated phenomena are an effective way of communicating (Figl, 2017), and
semiotics is tightly related to how effective visualizations are constructed and
developed. Consequently, a standard modeling convention that uses signs
systematically is selected to minimize the possibility of using unintelligible or

inconsistent signs or elements.

4.4.2 Business Process Model and Notation

Business Process Model and Notation, hereafter referred to as BPMN, is one of
the best-known diagrammatical modeling languages, and its first version was
published in 2004 (Krogstie, 2016, p. 19; Chinosi & Trombetta, 2012). A
significantly improved version BPMN 2.0 was published in 2011 and the most
recent version, BPMN 2.0.2, in 2014 (omg.org, n.d.). As the modeling tool

employed—Microsoft Visio—supports BPMN 2.0, that is the version selected for
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the thesis. Furthermore, versions 2.0 and 2.0.2 are foundationally similar but
2.0.2 contains some improvements particularly in relation to machine readability
and process automation. Since the main target of the thesis is not to integrate the
process flowchart into an automated system, 2.0 is sufficient in terms of quality
and features.

To define BPMN and its role in business process modeling today, it is the
de-facto symbol system standard for process modeling that was created, and is
maintained, by the Object Management Group (OMG) (BPMN 2.0.2, 2014, 1.1).
According to the BPMN 2.0.2, the central objective of the specification is to
function as “a standardized bridge for the gap between the business process
design and process implementation” (1.1). The aim of BPMN is to serve all
different business users, e.g., the business analysts doing the modeling and
employees working according to the model (1.1). BPMN 2.0.2 contains definitions
for the semantics and notation of different types of diagrams (1.1), including
process flowcharts that are of interest in this thesis. Additionally, Krogstie (2016)
categorizes BPMN under the umbrella of modeling languages that support role
or actor-based modeling (p. 35). The objective of a role-based model is to clarify
each role’s responsibilities in relation to a certain process and support
collaboration within or across teams (p. 35). This type of approach to modeling is
often employed for administrative procedures in which assigning formal roles is
central (p. 35). Assigning responsibilities and supporting intra- and inter-team
collaboration are also sought after in the case company by developing and
implementing the update process.

Chinosi and Trombetta (2012) elaborate that applying BPMN aids in
creating self-explanatory representations of complex processes, and that the
visual diagrammatical presentations ought to correspond with both the actual
real-life processes and the textual representations of them. Diagrams drawn
according to the BPMN specification are not merely meant for facilitating
employee understanding, but the execution of processes can also be accelerated
and enhanced by exploiting the machine-readable nature of diagrams (Chinosi &
Trombetta, 2012). In fact, they write that the three recognized applications of
modeling languages, BPMN included, are pure description, simulation, and
execution of processes. The precise elements of BPMN are presented in greater
detail in the following sub-section 4.5.3.
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Although, BPMN is the de-facto modeling language standard, it must be
acknowledged that all modeling languages guide the creators’, analysts’ and
users’ perceptions of the real world to some direction (Krogstie, 2016, p. 23). This
steering emerges as a result of all languages being biased to some extent and
naturally emphasizing or neglecting certain aspects (Krogstie, 2016, p. 23). To
avert bias and achieve higher quality in the final process, employees working in
multiple roles and in different teams are interviewed in the course of the thesis.
Furthermore, as BPMN is a highly developed professional notation model, it
contains many intricate features and details. For the process under development,
the principal objective is to share information among process participants and
provide working guidelines instead of automating the process by importing it into
any process analysis tool. Consequently, modeling is restricted to the visual level,
and no machine-readable attributes nor other metadata are included at this stage.

4.4.3 Visual elements: shapes and language

The process modeling language selected for this thesis, BPMN 2.0, contains four
primary types of language element categories: flow objectives, connecting
objectives, swimlanes, and artifacts. The different categories applied in the thesis
and the symbols they include are presented in Table 1.

TABLE 1. BPMN notation categories and symbols (adopted from BPMN
2.0.2 and Krogstie, 2016, drawn in MS Visio)

Elements and
Group Shapes Examples
sub-elements

Event: Start event The E.g.
intermediate event, - Timer
and end event. - Message

Describe emerging Depict how the

incidents that O © O process

® happen in a process, Start Intermediate  End responds when
§ and how the process event event event a timed event
-g‘ responds and occurs or a

S generates signals in message is

u_? response. received.
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Activity

Denotes the work
that is done:
repeatedly
performed actions as
part of organized
activities. All
activities have clear
start and end points.
Activities cover
processes, sub-

processes, and

Task

Task with type

- User task
Send task

Receive

task

Script task

- Service task

Reference

task
The type of task
is indicated with
an icon in the

top-left corner

of the task
tasks.

symbol.
Gateway E.g., two
Used for determining alternative

branching, forking,

merging, or joining of

routes deviate

from the main

paths of processes. Gateway workflow.
Collapsed sub-
processes
N E.g., a separate

Used to indicate that o

higher-detail sub publishing
a higher-detail sub-

9 o ./ process.

process with its own Collapsed

workflow exists.

sub-process

Connecting objects

Sequence flow
Illustrates the

execution order of
the activities within a

process.

Message flow
Indicates a flow of

messages between
business functions
or roles prepared to
send and receive

them.

Sequence flow

Message flow

-
-

Connects two
tasks, events,
or other

symbols.

Used to indicate
handovers
between
business
functions or

individual roles.
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Pools organize
activities into groups
on the basis of which
business function

performs which

Organizing
containers to
indicate
business entity

interrelations

can be saved or

retained from.

within a
tasks.

n process.

2 g

E Lanes are -

£ constructs that are 3 _

S = Multiple lanes

077) used to denote a ]

- . can be inserted
participant in a -
within a pool to
process and act as o
_ _ indicate
graphical containers o
- responsibility
for a set of activities )
allocation.
taken on by that
participant.
Data objects are not
considered as Data inputs or
having any other outputs. For
effect on the process instance,
than information on il documents,
- ——— :
resources required emails, memos

"3 or produced by etc.

KL activities.

E Data object Data store Systems,
Data stores physical
Persistent repository locations,
where information folders etc.

where data is
stored and

shared from.
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To provide highest possible clarity and an understandable process
description for the case team members, some additional symbols are used. MS
Visio provides a possibility to use containers for grouping related tasks, and that
is used over the BPMN group symbol. This is due to the adapting nature of the
containers during modeling. In concrete, the container allows more flexible editing
and modifying of the flowchart as all the elements within the container move

along. In addition, the container has better functionalities for text insertions and



naming of the containers than the group. Furthermore, numbered circle shapes
have been used in some other process descriptions in the case company to
signify related instructional documents. This will be exploited in the thesis process
as well. These symbols are presented in Table 2.

TABLE 2. Additional visual elements applied in the process flowchart

Symbol Use case

@ Used to signify any external documentation that should
be referred to when performing certain tasks, e.g.,

when assessing priority level of updates.

Heading MS Visio preset containers are used for grouping

interrelated tasks together. The containers also aid in

naming certain larger process phases.

As mentioned in section 4.5.1, consistent use of visual elements is important for
clarity and readability of a flowchart, and hence, merely the elements shown in
Tables 1 and 2 are utilized in the preliminary and final flowcharts. As for written
language included in the flowchart, using imperative verb forms, similar wording
and unique names for each role and system, and bolding only the most important
information increase clarity and coherence of the flowchart.

4.5 Quality in business processes and process modeling

Krogstie (2016) portrays a good business process as one that “produces results
by optimizing one or more of a set of quality features” (p. 4). He also elucidates
that a common aim for enterprises is to gain economic profit by creating value for
its customers, and often the increase in value is achieved by providing the service
or product to the customer faster, with decreased price or with higher quality (p.
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5). It is of great interest to carefully plan and execute business processes and
related diagrams since process models are not mere visualizations, but they
facilitate rapid understanding and interaction of the employees engaged in the
process (Heisig et al., 2010, p. 3). If the model or its goals are ambiguous,
imprecise, or disagreed on, the model quality is insufficient. A low-quality process
serves not its purpose nor helps in optimizing the larger compilation of value-
generating processes. In the case company process, the principal goal is to
enhance training material quality and unity by establishing a standardized way of
performing work. It is important to acknowledge, that during business process
development, not all features or factors can be developed simultaneously, and it
often requires compromises (Krogstie, 2016, p. 6). Consequently, when the
quality of the process and the output is improved, it may result in, for instance,
longer lead-times or higher costs. In the development phase of the thesis
process, the aim is to maintain any adverse impacts as minimal as possible.

The end-to-end process of updating materials should be rather standardized
within the case company and its training business function. As Bixby (2018)
depicts, centralized training management prevents content from being altered in
twenty different directions by twenty different trainers or subject matter experts
(p. 223). Establishing a centralized update process not only remarkably saves
time but financially benefits the company while ensuring the content abides by
the standards and objectives posed to it (Bixby, 2018, p. 223). Additionally, a
unified update process better guarantees efficient version control and aids in
maintaining consistent language versions which contributes to overall training
quality (p. 223).

As for process modeling, it is essential to internalize what Krogstie (2016)
writes about process models: “a model is not just a representation of something
else; it is a conscious construction to achieve a certain goal beyond the making
of the model itself” (p. 28). In other words, the profound purpose of this thesis is
to improve training material quality and enhance ways of working. Hence, the
developed process should be adopted by employees and integrated with other
processes instead of planning a perfect stand-alone process description and
flowchart. Although the final process must suit the context and align with current
processes to a certain degree, it also has to encourage further development of
workflows. Nevertheless, it is inevitable that certain process-external factors
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affect the end result. For instance, the tools employed may guide the process
designer to a direction or another (Krogstie, 2016, p. 3). Despite the possible
inconveniences, there are many quality frameworks available that may be applied
to ensure the highest possible quality and usability of processes. An example of
such framework is the SEQUAL (Krogstie, 2016).

SEQUAL, i.e., the Semantic Quality Framework, is a relatively complex and
comprehensive quality framework with multiple interdependencies, originally
introduced by Lindland in 1993 (Krogstie, 2016, p. 65). To maintain the scope of
the thesis realistic, only some aspects of SEQUAL are utilized to ensure that the
quality of process sufficiently meets general quality standards. Krogstie (2016)
lists seven central quality dimensions of SEQUAL to consider, and they are briefly
presented below.

1) Physical quality
Most importantly, the model must be persistent, current, understandable,
and accessible to everyone in need of the model. The users must also
understand the model in order to work accordingly (pp. 109-111).

2) Empirical quality
Refers to the visual and textual communication traits that contribute to how
readable and understandable the model is. It covers also possible error
frequencies. Emphasis is on the number, size, use, consistency, order,
and placement of notation symbols, colors, text elements, and other visual
cues (pp. 111-117).

3) Syntactic quality
Syntactic quality emphasizes that the language, semantics, and syntax of
the model are compatible and logical. The model contains only elements
that are included in the language(s) in which it is modeled, which in this
case are English and BPMN (pp. 117-120).

4) Semantic and perceived semantic quality
At the center of semantic and perceived semantic quality are two concepts,
namely validity and completeness. Validity relates to the correctness and
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d)

6)

7)

relevancy of all elements included in the model, with respect to solving the
problem. Completeness relates to containing all relevant statements, but
in relation to the model domain. It means that, for instance, omitting the

responsibilities from the model would make it incomplete (pp. 120-125).

Pragmatic quality

In short, pragmatic quality is how well the participants comprehend the
model, whether humans or machines. They are able to interpret the model
as intended by the modeler and perform the tasks accordingly (pp. 125—
130).

Social quality

Krogstie bases the definition of social quality on agreement. This means,
e.g., that some statements or actions in the model are only the
responsibility of one actor and necessarily not present for the others, as
long as the statements do not contradict each other. Social quality is more
important, if multiple interlinked processes are compared (pp. 130—134.

Deontic quality

Deontic quality links to the costs and time-usage of modeling. Modeling is
often done to fulfill an organizational or business goal rather than for fun,
and absolute model quality for complex processes is never achieved.
Hence, an estimation of how much time and monetary assets should be
invested into refining and updating a process model (pp. 134-135).

All the quality factors included in SEQUAL are attempted to reach to the highest
degree possible, but since it is a quality framework for mapping advanced
process models, not everything might be realized in full potential. This also ties
to deontic quality, as the update process is a sub-process for new-material
creation and thus, not the most central business process of the training function.
Furthermore, as SEQUAL has a stricter focus on the data mapped and expressed
via process diagrams, it is useful to consider another approach as well. Krogstie
(2016) defines information quality as a service-based view to data quality (p. 56).

He characterizes the notion to have a deeper focus on information consumer’s
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response to task-based interactions with the information sources encountered (p.
56). Thus, it is not merely about the objective data included in the flowchart, but
rather about the actions a user takes or leaves undone after digesting the

information embedded into the flowchart.

4.6 Business Process Management

For business process management (BPM), a single, unambiguous definition is
yet to be determined. In the fields of academia, manufacturing, engineering, and
business, as many definitions exist as there are authors. According to van der
Aalst (2009), BPM refers to the interaction between processes and information
systems, and it emphasizes the importance of modeling and analyzing
information flows in processes to improve them (2009, p. 290). On the contrary,
Rosing et al. (2015) were incapable of confidently defining the concept, and
hence, they compared the interpretations of one hundred articles and other
sources. They approached defining the concept by presenting multiple
definitions, also in their opinion poor ones, to reach a state of synthesis and
exclude some characteristics that BPM is not in their view (pp. 155-160). After
synthesizing the differing viewpoints, they propose the following definition for
business process management (p. 164):

“‘Business process management is a discipline involving any combination of
modeling, automation, execution, control, measurement, and optimization
of business activity flows in applicable combination to support enterprise
goals, spanning organizational and system boundaries, and involving
employees, customers, and partners within and beyond the enterprise

boundaries.”

Nevertheless, it is important to note that BPM is a method or theory to govern
business process environments, not the actual modeling or execution of the
processes (Chinosi & Trombetta, 2012). As Krogstie (2016) formulates it, BPM
has an interest on how the work should be performed and developed in and
across organizations to ensure consistent outputs, but it is not the concrete work

performed within the scope of the processes (p. 3). BPM has a strong focus on
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tools, systems, and larger entities, such as company-wide strategic processes,
which in this change process development is secondary to defining the tasks and
roles to execute an operative process. Additionally, BPM is an umbrella term that
covers multiple viewpoints and tools related to managing processes. Thus, an
approach is to be selected for reengineering or managing the training material
updates. In addition, the notions of change management and engineering change
management are focal concepts to define.

4.7 Change management and engineering change management

Change management (CM) refers to the compilation of actions, tasks, tools,
methods, and decisions that contribute to finalizing and implementing various
changes in an organization (Zukof, 2021, pp. 7-14). The Cambridge dictionary
definition for CM is “the planning and introducing of new processes, methods of
working, etc. in a company or organization” (2008). In addition to the
aforementioned definitions, the SFS-ISO 10006:2018 standard on project quality
management guidelines characterizes CM as controlling change by identifying,
evaluating, analyzing, authorizing, documenting, and implementing factors
related to occurring changes (7.2.4). To formulate it differently, Tryczak et al.
(2024) synthesize that change management is a process or a compilation of
processes that aim to transform the current state into the target state. The
definitions presented in the Cambridge dictionary and ISO 10006:2018 are most
suitable for the thesis as, when harmonized, they cover recognition, analysis, and
controlling of changes but also planning and introducing new processes.

Some additional aspects that should be considered in terms of CM are,
according to the SFS-ISO 10006:2018, processes for documentation change,
improvement, and aspects of changes affecting personnel (7.2.4). As regards this
thesis, the most notable occurring change is the implementation of a new content
management system, MadCap Software LCMS, that emphasizes the need for a
structured and defined content update process. Even when the process to be
implemented concentrates on content updates—i.e., changes in the materials—
change management relates more to human management when the accustomed
working methods are altered. During the implementation phase of the thesis
process, the employees involved must be informed on why the new process has
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been created, what value it brings and what it requires from them in their daily
work. Tryczak et al. (2024) name some popular CM models, such as Kurt Lewin’s
change management model and Kotter’s 8-step change management model, that
can be employed to facilitate change in an organization. Nevertheless, these
models are not covered in detail in this thesis as they serve no purpose in the
development phase of a process but rather in the implementation phase.
Consequently, they may be applied after the thesis is finalized and the update
process is ready to be executed. To conclude, as CM is a holistic and more
human-centered approach, engineering change management provides more
detailed perspective on product and content update procedures.

Compared to change management, engineering change management
(ECM) is a newer managerial discipline that has increasingly gained attention in
academia since the early 2000s (Jarratt et al., 2012; Ullah et al., 2016). Further
on in this thesis, the abbreviation ECM is used for engineering change
management. Ullah et al. (2016) note that ECM covers product design changes
and alterations of already existing products rather than completely new designs.
On the contrary, Jarratt et al. (2011) provide a more distinguished definition on
the basis of synthesizing a collection of prevailing literature: engineering change
(EC) refers to the changes made to products, and ECM to organizing and
controlling the process. Such changes, minor or major, can be done for
components, drawings, or software that have already been released during the
lifecycle of a product (Jarratt et al., 2011). Ullah et al. (2016) also mention that
engineering design changes may facilitate error prevention, design innovation,
and performance improvement to serve customers. In the case company, product
updates are often catalyzed by alike reasons, e.g., performance deficiency,
product safety concerns, or production difficulties regarding the current design.
Nevertheless, Jarratt et al. (2011) remark that engineering changes can be both
beneficial and burdening to companies. ECs enable offering yet better solutions
to customers and improving product portfolio with lower costs but managing and
predicting the changes is often highly complicated (Jarratt et al., 2011).

As ECM is a formal discipline, many companies follow a rather standard
order of events in the change process. Jarratt et al. (2011) propose a six-step
framework (see also Jarratt et al., 2005, pp. 270-271). The ECM process steps
in a simplified form are 1) requesting a change, 2) identifying potential solutions
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for implementing the change, 3) conducting a risk assessment of implementing
the change, 4) approving the request, 5) implementing the change, and 6)
reviewing the change (Jarratt et al., 2011). It is important to consider and inspect
the ECM process steps when designing an update process for training content.
This is because the case company has defined ECM processes, and the thesis
update process will bifurcate from those processes. As a generalization, change
notices (CNs) and /launch info documents (LIs), and scope memos—distributed
to stakeholders by the engineering and product management—can be
considered as triggers for the training content update process. This thesis seeks
not to explain all intricacies of ECM but rather to provide context for the update
process. ECM, however, plays an important role, and training content updates
ought to be done in a similar rhythm with ECs to reduce change occurrence and
ensure efficient use of resources (Ullah et al., 2026). Updating training material
according to emerging product updates would ensure easier tracking of changes
and more sustainable version control. For instance, time savings could be
achieved by bundling minor changes and waiting for a larger PU before
reauthoring the content. This would also facilitate validating the content only once
in a given time period. However, all ECs are not relevant for training materials
and update requests and needs emerge from other sources as well. For instance,
updates can be proposed by trainers, customers, or internal team members.
Furthermore, some updates are highly time sensitive and cannot wait for ECs to

materialize. Thus, alternative branches or workflows must also be considered.
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5 DATAAND METHODS FOR UPDATE
PROCESS DEVELOPMENT

This chapter outlines the empirical data and methodological approaches utilized
in conducting the thesis and explains which procedures were applied to develop
a structured training content update process. Process redesign and process
modeling in general are highly complex and multiphase activities, and hence, the
simplifications made to the approaches are explained. The principal frameworks
discussed are case study, semi-structured interview, qualitative content analysis,

and process modeling.

5.1 Empirical data

As typical to case studies, multiple types or data are utilized to conduct the study.
Yin (2018) lists six common case study data sources: documentation, archival
records, interviews, direct observations, participant observation, and physical
artifacts (p. 111). In this thesis, two of the aforementioned types are used,
namely, documentation and interviews. Interview data contains both primary and
secondary data, whereas documentation functions as complementary, secondary
data. Documentation in this instance comprises of, e.g., existing process
descriptions, system documentation, technical training materials, emails,
product-update data, and other database information. In addition, the preliminary
process flowchart draft created in the course of the study is iterated as the thesis
progresses and used as secondary data. Using multiple sources of evidence
broadens the perspective on the topic and increases the reliability of the data.
For the same reasons, the interviewees work in different roles and are partly
gathered from different teams and business units to enrich the data quality by
being exposed to multiple viewpoints.
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A total of 11 interviews were organized to collect insights from employees
involved in product and training content updates, and Madcap LCMS software
implementation in the case company. The interviews are discussed in greater
detail in the upcoming sections but to contextualize the types of data, the first-
round interviews with seven participants functioned as mere data gathering on
the current practices of the case function and similar processes of parallel teams.
Furthermore, the second interview round, conducted as semi-structured
interviews, was the main data collection method of this thesis. The thesis process
is designed to cover one product line of a business line, and all four interviewees
work either for that product line or for the training function. Organizing interviews
for employees of the same product line allows streamlining and maintaining the

study scope reasonable.

5.2 Case study

Case study as a research methodology is common in social sciences and
practicing professions like business, and it has multiple interpretations (Yin, 2018,
p. 5). Andrews’ (2024) synthesis of multiple definitions concludes that it is rather
a strategy than a method, and it is best suited for studies that aim to answer how
and why questions (chapter 12). One of the most prominent case study
researchers, Rober Yin (2018), has a similar view on case study research
questions (p. 9). Moreover, he complements the thought by stating that case
studies allow academics to conduct empirical, in-depth research on
contemporary and complex social phenomena (p. 5). Yin emphasizes that
investigating a case allows attaining a holistic, real-world perspective on
phenomena, such as small group behavior or organizational and managerial
processes, when the phenomena cannot be extracted from their context (p. 5,
15). As for business process development, independent stand-alone process
models can be developed, but without adjusting the process to the needs of a
particular company, the outcome may be too vague and of no use. Hence, case
study is a suitable methodological approach for this thesis. Additionally, this
thesis relies on inductive case study methodology, meaning that findings are not
presumed but the results derive from the subjective and empirical research data
(Ayton et al., 2024, pp. 19-20).
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Nevertheless, academia has debated on the reliability of case studies and
whether case study as a methodology is insufficiently systematic (Yin, 2018, p.
18). For this reason, the study combines case study with qualitative research
methods proven to be systematic to increase the validity of the study. The
methods, more specifically, are semi-structured interview and qualitative content
analysis. According to Yin (2018), guided conversation-style interviews are one
of the most important sources of case-study data when aspiring to answer the
how and why questions (p. 118). Considering this, semi-structured interview
offers possibilities to extract information from the participants subjective
perspectives. The interview method is presented in higher detail in section 5.3.

Furthermore, Yin (2018) remarks that as case study has faced critique and
is not always straightforward to conduct, designing the study and defining the
case carefully are of crucial importance (p. 24). According to him, for identifying
a case study, there are two aspects to consider: “defining the case and bounding
the case” (p. 26). Selecting and refining the research questions is an integral part
of defining the case. In this thesis, the research questions presented in chapter 1
align with the common convention of using how and why questions in case
studies. On the other hand, other clarifying decisions are considered as bounding
the case (Yin, 2018, p. 31). A clear example of bounding in this thesis is the
selection of one product line under one business line as the focus of investigation.
To maintain the scope attainable, delimiting the case is mandatory. After the
thesis is finalized, the process may be generalized to other business units and
product lines within the case company.

As proposed by Yin (2018), when conducting a case study, it is advisable
to collect theoretical knowledge base before proceeding to field work (p. 35).
Building a sufficient knowledge base is recommended since the literature and
theories may provide instructions and ideas on the type of data required, how to
collect the data, and strategies for data analysis (p. 35). Additionally, literature
review as a method is commonly used for contextualizing, justifying, and
supporting the study objective, namely responding to the research questions (Li
& Wang, 2018). Consequently, a literature review was conducted with a primary
focus on the topics of chapters 2, 3, and 4.
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5.3 Interviews

Since interview is the most commonly used technique for collecting data in a
qualitative study (Ayton et al., 2024, p. 105) and it aligns well with both case study
and qualitative content analysis, it was chosen as the primary data collection
method for this thesis. As Ayton et al. (2024) formulate it, “the purpose of an
interview is to explore the experiences, understandings, opinions, and
motivations of research participants” (p. 105). Regarding this thesis, it is of
importance to gather information from the case company employees to perceive
the reality of the state as is and validate the preliminary process flowchart.

A total of 11 interviews were organized in two separate rounds to serve
different purposes. The first interview round was less formal, and these seven
interviews were considered mere data collection interviews. The data collection
interviews were mostly organized in Finnish, apart from interviewees 2 and 5
whose interviews were in English. Detailed description of the first round is
presented in section 5.3.1. The four second-round interviews, on the other hand,
were organized with higher precision as semi-structured interviews, and the data
elicited are the main empirical data. The second-round interviews were mostly
held in English, but with interviewee 11 in Finnish. The number of interviews in
the first round is significantly higher due to the need for contextualization,
inspiration from other teams’ workflows, and gaining a profound understanding of
the current practices. For the semi-structured interviews, having four interviewees
was deemed enough, considering that they are all in essential roles with regard
the process but they view it from different perspectives. Additionally, with too
many people involved, the number of varying opinions would be vast, and
implementing all the change proposals would essentially be impossible. Lastly, in
a case study, the central objective is not to indicate statistical probabilities or
tendencies but rather solutions for the case issue. Hence, a smaller number of
interviewees is considered here contextually sufficient. The lengths of the
interviews and other details are covered in sections 5.3.1 and 5.3.2.

All interviews, including both the initial data collection and semi-structured
ones, were organized and recorded via Microsoft Teams. The automatic, Al-
assisted MS Teams Copilot transcription feature was exploited, but after the

interviews, each transcription was verified and corrected manually. The

37



interviews were transcribed on word level, as the focus of the interviews were
larger process-related phenomena and interviewees’ opinions, and hence, close-
detail transcription would have been unnecessarily precise. To protect the
identities of the interviewees of both interview rounds, their names are
pseudonymized, and abbreviations 11, 12, etc., are used for discussion and
identification of participants. Additionally, all participants signed a consent form
and were provided a data privacy notice prior to the interviews. It was emphasized
that they are entitled to withdraw from the study at any point of time and forbid
the usage of their interview data in the thesis

Semi-structured interview (SSI) is one of the most prominent qualitative
research methods due to its flexibility and wide applicability to multiple fields of
study (Kallio et al., 2016; Adeoye-Olatunde & Olenik, 2021). As Brinkmann (2014)
formulates, it is used to purposely elicit subjective experiences and descriptions
of complex real-life phenomena from the interviewees (pp. 277-278). Adeoye-
Olatunde & Olek (2021) have applied the method to pharmaceutical contexts and
emphasize that SSl is highly beneficial in situations where the researcher desires
to gain understanding on the interviewees’ own perspectives rather than the
phenomenon as a generalized whole. To illustrate the use of SSI, they provide
exemplary research topics from the pharmaceutical field. The proposed topics
revolve around analyzing and improving either existing services or services that
are in the implementation phase (p. 1361). Similarly to that study, this thesis aims
to develop and implement a refined update process for the case company. The
purpose of organizing the interviews was to comprehend key stakeholders’
viewpoints and collect improvement ideas regarding the process, and the
collected data was later used to define the final version of the process.

Both Kallio et al. (2016) and Adeoye-Olatunde & Olenik (2021) present a
refined framework for preparing for and conducting a semi-structured interview.
For Kallio et al. (2016), the procedure includes five steps and the focus is more
heavily on creating a semi-structured interview guide. The guide is utilized to
provide structure to the interview sessions and guide the discussion toward the
research topic. On the contrary, Adeoye-Olatunde & Olenik’s (2021) procedure
comprises of seven steps and covers more elaborately the entire interview
process from theory selection to analysis and finally reporting the results.
Regardless of the framework scope, both papers present steps that strongly

38



resemble each other. For instance, the first step in both covers assessing the
appropriateness of the interview method, and both papers discuss building a
profound understanding of the topic prior to conducting the interviews. A
comparative table of the two approaches is presented below in Table 3.

TABLE 3. Comparison of semi-structured interview frameworks (adopted
from Kallio et al., 2016 and Adeoye-Olatunde & Olenik, 2021)

Step Kallio et al. (2016) Adeoye-Olatunde & Olenik (2021)

1 Identifying the prerequisites for Assessing the appropriateness of the semi-

using semi-structured interviews structured interview

Sampling and participant recruitment
Retrieving and using previous Sub-steps:
knowledge - Sampling approaches

- Participant recruitment

Data collection design

Sub-steps:

3 Formulating the preliminary SS - Developing the semi-structured

interview guide interview guide
- Collecting participant demographic

information

4 Pilot testing the interview guide Conducting the interview, transcription, and

data transmission and storage

Data Analysis
Presenting the complete semi- Sub-steps:
structured interview guide - Coding and theme identification

- Establishing rigor

6 Drawing conclusions

Reporting results
Sub-steps:
- Reporting guidelines
- Data display
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After reviewing the frameworks proposed by Kallio et al. and Adeoye-
Olatunde & Olek, a synthesized and contextually suitable list of steps was built to
guide designing the SSI guide and conducting the interviews. The adjusted

framework applied in this study is presented in Table 4.

TABLE 4. Semi-structured interview framework implemented in the thesis
Y
(based on Kallio et al., 2016, and Adeoye-Olatunde & Olek, 2021)
Step Phase Phase description
Ensuring suitability for the thesis and deciding
o to use SSI by reviewing previous research and
1 SSI suitability assessment _ o _ _
investigating which types of studies and
academic fields SSl is applicable to.
Gathering sufficient background knowledge on
2 Background knowledge both SSI as a method and the thesis’ subject
collection and retrieval matter by conducting a literature review,
organizing the first interview round, and
discussing with colleagues.
Data collection design and Preparing the semi-structured interview guide,
3 preparation selecting and recruiting the interviewees, and
scheduling the interviews.
4 Piloting and organization of the  pjjoting the interview guide and conducting the
interviews actual interviews.
Proofreading and manually correcting the
5 Data transcription and analysis automatic transcripts. Conducting qualitative
content analysis by coding and analyzing the
data.
Conclusions and result Drawing and synthesizing conclusions from the
6 : analyzed data. Reporting the results and
reporting
including the interview guide to the thesis.
Modifying the process flowchart and
7 Refinement of process description according to the results gained

flowchart

from the interviews. Presenting the final

process version in the thesis.
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Steps one and two have already been covered in the previous sections. The
remaining steps of the SS| framework and precise interview details of the second

interview round are presented in section 5.3.2.

5.3.1 Initial data collection interviews (first interview round)

A total of seven interviews were held to collect initial data. The data contributed
to gaining a deeper understanding of the current processes, paint points, and
future wishes, but also supported initial process flowchart drafting. The interview
structure was similar to that of a semi-structured interview discussed in the
following sub-section. However, as careful and precise procedure was not
obeyed in preparing the questions and organizing the interviews. Four out of the
seven interviewees work in different business units and three in the training
function. The aim of the thesis and what is sought to achieve with the interview
was clarified to the interviewees prior to each interview. The duration of an
interview was on average 35:25 minutes, ranging from 24:39 minutes to 56:29
minutes. The participating roles and durations of the interviews are reported in
Table 5.

Prior to the interviews, a set of ten guiding questions was prepared, but the
general question battery was slightly customized and refined according to the
team and role of each participant. After interviewing 11 with the ten pre-planned
questions and realizing that some additional questions would be beneficial, four
questions were added to the question battery. The pool of questions used in all
of the interviews is presented in Appendix 1. The interview questions were not
delivered to the interviewees in advance by default and no preparation prior to
the session was expected of the interviewees in the first round. However, they
had the opportunity to request the questions if they preferred. The pre-planned
questions related to current workflows, challenges and well-functioning process
aspects, the roles of the interviewees in content updates, and ideas and wishes
for the future update process. Some supplementary questions were presented
during the interviews spontaneously, but the numbers of questions planned in
advance for each interview along with other characteristics are listed below in
Table 5. As regards atmosphere, the interviews were relaxed and conversation-
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like, and the participants were encouraged to share their thoughts and ideas in

free form.

TABLE 5. First-round interview details

Language
Duration Number of
Interviewee Interviewee role of the
(min) questions . ]
interview
Training o
11 39:54 10 Finnish
Manager
Training _
12 56:26 13 English
Manager
Marketing
13 36:50 13 Finnish
Manager
Automation
14 _ 40:47 14 Finnish
Engineer
Training
15 Operations 24:39 13 English
Manager
16 Product Manager 39:55 13 Finnish
Senior Specialist,
17 Technical 56:29 14 Finnish

Information

After the interviews, the automatically transcribed data were downloaded as
individual MS Word documents. To support the next step of the thesis, i.e.,
drafting the process flowchart, the data collected were analyzed loosely. Proper
qualitative content analysis was deemed unnecessary since a need to refer to
them elaborately in the thesis was not anticipated and did not emerge. Coding is
discussed in detail in section 5.4, but briefly defined it refers to an activity where
a researcher applies codes, i.e., labels or tags, to depict the meaning of text
(Ayton et al., 2024, p. 178). The codes used are based on the interview questions
and listed in Table 6.
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TABLE 6. Data analysis codes and frequencies in first-round interview data

Name of code

Definition

Number of

instances in total

Current situation

Describes the actual situation of

current workflows and

responsibilities.

114

Positive

Positive comments about the current
ways of working, depictions of
workflows that function well and

require no changes.

Challenges

Negative or dissatisfied comments
on the current practices and
workflows that require development.

49

Improvement
ideas or wishes

for the future

Wishes for the thesis process,
process implementation, or longer-

term workflow and operations

development.

37

Other relevant

comments

Suggestions for information sources,
persons to contact, questions about

the process goals, other teams’

customs, etc.

61

The purpose of loose coding was to collect thoughts on the current

processes and improvement ideas from the data mass to enable comparing

workflows of different teams and including any desired steps to the process. As

can be seen, comments on challenges were remarkably higher in frequency than

those with a positive or appraising tone. Hence, the focus of flowchart drawing

was on the malfunctioning aspects and current challenges. The initial process

flowchart is shown in section 6.1.

43



5.3.2 Semi-structured interviews (second interview round)

Semi-structured interview (SSI) is the main data collection technique selected for
this study. The third step of the SSI framework applied in the thesis—data
collection design and preparation—was completed in cooperation with other
stakeholder employees. For selecting and recruiting suitable interviewees, it was
important to consult more experienced colleagues’ opinions to ensure that a
varied group with high-level expertise are involved in validating the process draft.
The recruited participants are listed later in this section in Table 8. The preliminary
process flowchart along with a preset question battery, also known as the semi-
structured interview guide, were delivered to the interviewees via email a
minimum of one week prior to the interviews. Contrary to the first interview round,
the interviewees were asked to prepare to the interview in advance by
familiarizing themselves with the initial process flowchart and interview questions.

The SSI guide, i.e., the interview questions, were designed to support and
align with the research questions. Furthermore, as SSI is the preferred data
collection method when the researcher's goal is to better understand the
participants’ unique perspectives rather than a generalized understanding of a
phenomenon, the questions ought to be open-ended (Ayton et al., 2024, p. 107).
By open-ended, they refer to questions beginning with, e.g., who, how, and where
(p. 107). They also suggest avoiding questions to which the interviewee might
answer simply with yes or no as it decreases the likelihood of eliciting revelatory
narrative answers (p. 107). The final interview questions and their interconnection
to the research questions are shown in Table 7. The format of the guide template
is adopted from Ayton et al. (2024, p. 109). Piloting the interview guide mentioned
in step four of the SSI framework was conducted by sharing the questions with a
Training Manager involved in the thesis process, and making small adjustments
based on the feedback. The interview questions are referred to as Q1, Q2, et
cetera. The exemplary probing questions listed in the table illustrate possible
supporting questions used in the interviews to elicit further comments from the

interviewees if the initial answer was vague or required specifying.
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TABLE 7.

Semi-structured interview guide

Research questions

Open questions

(Exemplary)
Probing questions

(1) How can engineering
product changes be
systematically
integrated into
technical training
materials through a
structured content

update process?

Q1 - What dysfunctional or
missing aspects do you
recognize from the
preliminary process

flowchart?

To which stage would you

add the missing aspect?

Q2 - What aspects
recorded in the process
flowchart seem functional
and should not be

changed?

What makes the aspect

functional?

(2) How can intra- and
inter-team
communication be
improved in the case
company to ensure
effective training

content updates?

Q3 - How do you think
intra- or inter-team
communication and
information sharing could

be improved even further?

How could we implement
or ensure consistent use
of the method?

Q4 - How do you think the
handovers in the process

flowchart work?

How could the handovers

be improved?

(3) What are the most
effective approaches
or methods for
supporting business
operations of the
training business

function?

Q5 - What kinds of tools,
communication channels,
or ways of working should
or could be implemented
to help screen technical
information relevant to

training materials?

In which context has the
method/tool been applied
previously in the

company?

Organization of the interviews, included in step four of the SSI framework,

happened as described in the beginning of section 5.3. The interview duration

was on average 46:45 minutes, ranging from 29:38 to 55:27 minutes. The

interview of 111 was significantly shorter than those of other participants since the

Change Specialist role is aspired to function as a link between the engineering
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and training departments, and hence, the role has less responsibilities in the
process. Additionally, 111 belongs to another department and team than the other
interviews, resulting in having no perception of the internal workflows of the

training function.

TABLE 8. Semi-structured interview details

Language
Duration Number of
Interviewee Interviewee role of the
(min) questions ] .
interview
Digital Learning
18 o 48:55 5 English
Specialist
Training Offering
19 55:27 5 English
Manager
Lead Global
10 Training Support 53:07 5 English
Specialist
Change
111 o 29:38 5 Finnish
Specialist

As for step five of the SSI framework applied, data transcription was partly
automated as noted in section 5.3. The data analysis phase of step five is covered
in the following section 5.4. Steps six and seven, i.e., conclusions and result
reporting and refinement of process flowchart, are included and discussed in
chapters 6 and 7. However, step six of the framework includes inserting the SSI
guide as part of the thesis, and the guide was shown already in this section.

5.4 Qualitative content analysis

Qualitative content analysis is a method for analyzing text, and text analysis is
focal to qualitative empirical studies (Mayring, 2021, p. 27). According to Ayton
et al. (2024), it is a common primary approach in qualitative descriptive studies in
particular (p. 47), and hence, well appropriate for this thesis. In this thesis, content

analysis is employed in analyzing the principal interview data. A qualitative
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approach is chosen over any quantitative ones as a researcher conducting a case
study must be capable of interpreting information instead of merely recording data
(Yin, 2018, p. 86). However, as descriptive research commonly concentrates on
describing phenomena on broader level, qualitative content analysis is used as a
supportive method within the deeper, detail-oriented, and highly contextual case
study. Combining multiple approaches aids in gaining descriptions of the current
state and managing to cojoin those aspects to the process development phase.
Interviewing stakeholders of the current and future processes and analyzing the
data enables collecting valuable real-life insights on what aspects require
improvement or deletion, what aspects are functional as they are, and which
additions are desired.

Qualitative content analysis exploits a particular technique, coding, to
extract information from the data. According to Ayton et al. (2024), coding refers
to an activity where predefined—usually one or two-word—Ilabels, tags, or names
are applied to describe meaning of textual data (p. 178). In other words, the codes
are essentially preselected analysis units that relate to the research questions
(Mayring, 2021, p. 48). Consequently, a set of codes and categories are to be
defined prior to beginning the analysis phase. Furthermore, in the context of
content analysis, a category is “a result of the classification units” (Kuckartz &
Radiker, 2023, p. 34). As examples of possible entities to classify, Kuckartz and
Radiker (2023) mention ideas, processes, and discourses—finalizing the list with
“and much more” (p. 34). Their list aligns with the idea by Ayton et al. (2024) that
the focus of analysis should be on meaning instead of mere word level or
orthography (p. 178).

As coding is considered the first step of qualitative content analysis (Ayton
etal., 2024, p. 178), it is of importance to carefully design the codes. Furthermore
Bernard Berelson (1952), one of the founders of content analysis, writes that
“content analysis stands or falls by its categories [...] since the categories contain
the substance of the investigation, a content analysis can be no better than its
system of categories” (as cited in Kuckartz & Radiker, 2023, p. 34). This pivotal
conception further increases the importance of thought-through codes. The
codes used for the analysis and their frequencies are shown in Table 9 below.
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TABLE 9. Data analysis codes and frequencies in SS| data

Code name and

Number of
related interview Definition
] instances
question (Q)
Process workflow related 78
Missing aspect Observations on process factors that are 3
Q1) absent in the initial process flowchart.
o Observations on malfunctioning process
Malfunctioning .
factors that require development or 33
aspect (Q1) _
deletion.
o Comments on well-functioning and useful
Well-functioning
process phases, tools, and ways of 22
aspect (Q2) .
working that should not be changed.
Communication related 37
Information Both negative and positive information-
dissemination dissemination related remarks. Focus on 12
(Q3) information products and deliverables.
General _
o Focus on employees’ cooperation and
communication o o 19
coordinative communication.
(Q3)
Observations about handovers marked in
Handovers (Q4) 6
the process.
8

Training content related
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_ Remarks on ways of working that could
Technical- . . o
) . positively contribute to finding and
information o o _ _ 6
- determining technical information that is
filtration (Q5)

relevant to training materials.

Training content ~ Observations on or wishes for training

2
formats (Q5) content formats, delivery styles, etc.
Other 10
Any other relevant suggestions or
Other relevant _
remarks that were not address in the 10

comments ] . .
interview questions.

A color was chosen for each code, and all relevant text extracts were
highlighted in the individual MS Word files and copied to a MS Excel sheet for
calculation and analysis. The distinction between a code and category in the
thesis is that codes are smaller, higher-detail remark units collected from the
interview data, whereas categories contain multiple code types that relate to
similar higher-level topics, such as communication. The next phase of qualitative

content analysis is, naturally, data analysis which is covered in chapter 7 below.

5.5 Process modeling phases

This sub-section presents the initial modeling steps taken after the loose analysis
conducted on the first-round interview data. Rosing et al. suggest that process
modeling is one phase in business process management lifecycle (2015, p. 321).
According to their view, the life cycle is an iterative cycle that can and ought to be
repeated regularly, and the steps of which are performed by utilizing the results
of the previous stage (p. 322). The life cycle refers to various developmental
changes through which processes can be improved in terms of transformation or
innovation. The modeling framework by Rosing et al. (2015) contains six steps
and a total of 37 sub-steps (pp. 321-363). As the framework is applicable to

extensive, corporation-wide process models and is highly complex, the
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framework was simplified to serve the scope of the thesis. The selected steps
and approach to modeling are presented in Table 10. Only three steps are
presented since the latter three—implementation, maintaining or running the
process, and continuous improvement—are timely only after finalizing the thesis
and omitted from the scope. In this context, project refers to the compilation of

actions taken to analyze, refine, remodel, and implement a process.

TABLE 10. Process modeling steps (adopted from Rosing et al., 2015, pp.
321-363)

Step
Name Definition
number

- A step-by-step process analysis through which all
relevant aspects, including necessary inputs, outputs,

] and operations are recognized.
Process analysis — o ] o
. - The analysis is done to determine process objectives
Preparation and
1 o and to understand and document process
blueprinting ]
requirements.

- The analysis is based on the first interview round,
consulting company data, and collecting important
factors to a single database.

- Process design is “the method by which an
organization understands and defines the business
activities that enable it to function” (Rosing et al.,
2015, p. 329).

Design — Project - In a process improvement project, the key focus area
2 realization and is streamlining the process, i.e., defining and
design understanding the requirements and eliminating risks
that could lead to value being lost due to inefficient
practices.
- Initial mapping of the process and semi-structured

interview are included in this phase.

- The initial flowchart and SSI data are synthesized into
a refined process flowchart. In this thesis, it is done by
Build — Final refining the process flowchart on the basis of interview
project preparation data content analysis.
- Change management and implementation aspects can

be considered during this phase.
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Rosing et al. (2015) consider process analysis as the first step of process
modeling (p. 322). They depict it as a “step-by-step breakdown of all the relevant
aspects, including inputs, outputs, and operations” that is used to understand the
process operation, determine process objectives, and identify aspects to be
improved (pp. 322-323). In their view, the analysis is done by asking questions
and recording the answers from central stakeholders to collect an interlinked web
of knowledge, based on which a process model can be developed (pp. 322-323).
For this thesis, the analysis was conducted by collecting relevant remarks, ideas,
and comments in the interview data to a Miro board for annotation and loose
sequencing. The purpose drafting was to ensure no aspects were forgotten while
drawing the flowchart in Microsoft Visio. Some additional meetings with
colleagues were organized to gather other insight information on the process
scope, understand current workflows in certain tools, and specify process
requirements. This information could not have been gained from academic
literature, and organizing extensive interviews with all stakeholder employees
was not possible due to time constraints.

The second step, i.e., process design, Rosing et al. (2015) define as “the
method by which an organization understands and defines the business activities
that enable it to function” (p. 329). This step was conducted by analyzing the initial
interview data and by drawing the initial process flowchart in MS Visio. To draw
the flowchart, the content collected in Miro was migrated to MS Visio. At this
stage, interrelations, the order of tasks, and responsibilities of organizational units
and individuals were recorded utilizing BPMN symbols and principles (see
sections 4.5.1 and 4.5.2). After finalizing the preliminary draft, it was validated
with stakeholder employees in the semi-structured interviews, and it is presented
in the section 7.1.

The final step is building the process flowchart. Rosing et al. (2015)
characterize that this step is about creating a visual indication, a flowchart, of
what happens and in which order (p. 334). The aim is to create or build processes
that enable the company to create, generate, or deliver value to its customers
that has been unacquired before (p. 336). Thus, careful attention in the semi-
structured interview data is paid to those process phases that have previously
lacked consistency, been dysfunctional, or have not existed before.
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6 INTERVIEW-BASED ANALYSIS AND
PROCESS REFINEMENT

This chapter includes both the preliminary and final process flowcharts, analysis
of the interview data, and elaboration on the corrective actions that were taken to
improve and refine the process flowchart. Connections to the research questions
and the theoretical viewpoints introduced in chapters 2, 3, and 4, and the
contribution of the process to the training function’s daily business operations are

discussed as well.

6.1 Preliminary flowchart and interview objectives

The process developed for this thesis has existed in a vague form prior to the
thesis project, but profound mapping has remained undone. Additionally, the
process has required standardization and optimization. For requesting updates,
determining whether an update is relevant for training, classifying the updates in
terms of criticality, and ways of communication, nearly as many sub-workflows
have existed as there are employees in the training function. Furthermore, some
major issues with the existing, non-standard process have been insufficient
information flows from the product lines to the training function, forgotten update
requests due to deficient documentation, and incongruous expectations of
training content updates resulting from poor or inconsistent internal
communication within the training function. Consequently, these were the key
aspects under investigation in this thesis.

As described earlier, possible improvement ideas for the process were
gathered by organizing interviews and using the preliminary process flowchart as
a supporting document. The initial process flowchart was drafted on the basis of
the first-round interviews and other company data. As discussed in section 4.4.,
process modeling can be defined as an activity of representing current business
processes for them to be analyzed and improved (Chinosi & Trombetta, 2012).
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Therefore, presenting the flowchart to the interviewees facilitates the analysis
part, and enables improving the actual process. Another reason for sharing the
process flowchart in the development phase was change management. As CM
covers any actions taken to finalize and implement organizational changes
(Zukof, 2021, pp. 7-14, see also section 4.7), early engagement is beneficial for
preparing employees for upcoming changes. The initial version was iterated with
the help of colleagues before presenting it to the interviewees of the second
interview round. Only the final version of the preliminary flowchart is presented in
the thesis.

As one of the key focus areas was to reinforce connections and
communication with the product line and the training content update process is
to some extent an extension of the product line’s ECM process, a deviation point
from the engineering process was selected. The chosen point is Inform
stakeholders which covers distributing an info document including the update
scope, update timeline, and some additional details. This document is shared
from the engineering to respective stakeholder groups before the update
engineering is finished, whereas previously, the update information has been
delivered to the training function in the form of a product bulletin when the PU has
already been released but has not reached the production phase yet. Receiving
the update information earlier provides more time for the training function to
schedule and conduct the content updates before the machines with updated
features are delivered to customers. Other key-focus areas were improving both
team-internal and external communication and recognizing factors that would
enable more efficient workflows and business operations within the training

department.
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FIGURE 4. Preliminary process flowchart

As mentioned already, the preliminary flowchart focuses more on current
challenges than on well-functioning aspects because notably more shortcomings
were reported by the data collection interviewees. Most remarkable defects in the
current situation were insufficient communication both within and across the
teams and the lack of clear definitions on what training materials should be
composed of and which updates are relevant for training materials. With respect
to communication, it was noted that update requests are submitted to employees’
personal emails from where they are not always forwarded to the correct location.
Additionally, the technical data flows from the engineering and product
management to the training function have been rather inconsistent, resulting in
outdated materials. The aforementioned circumstances received the most
attention when drafting the preliminary flowchart. As for positive factors, the
software tools in use were not considered an issue and recently renewed
organization structure of the training function supports the responsibility
assignment of tasks. The aforementioned factors were under inspection in the
second-round interviews as well.

The preliminary process flowchart, presented in Figure 4, was improved
according to the SSI data after conducting content analysis. A total of 133 text
passages were coded and collected from the four SSI transcripts. A passage of
no specific length was chosen as the analysis unit because the profound target
of the interviews was to elicit subjective experiences and ideas, instead of
searching for linguistic patterns, for instance. Out of the 133 coded passages, 78
related to the process workflow, 37 to general communication and handovers, 8
to training content formats, and 10 to other arising aspects, e.g., other teams’
processes. More precise data on the codes was presented in Table 9 in under

section 5.4.

6.2 Interview data analysis and discussion

In the preceding section | presented the initial process diagram and how it was
designed. This section covers the data analysis of the SSI and what aspects were
considered in the refinement of the final flowchart version. A central arising
discussion topic related to missing aspects and implementing the process
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flowchart in the interviews was that, although the training function has an
unmapped process, sufficient supporting documents are currently nonexistent.
For instance, 18 emphasized that there should be clear definitions and guidelines
for determining urgency and criticality of update requests as well as assessing
translation needs of updated training content. 19 had a similar view that is
expressed in excerpt 1.

(1) We need criteria against which we can evaluate whether it is relevant or
not. (19)

As discussed in section 4.4.2 already, mapping and matching the process to
reality is already beneficial as such, but it also encourages developing the
required supporting documents (Chinosi & Trombetta, 2012). Having commonly
agreed-on principles that are implemented by all process stakeholders would
ease decision-making and develop information behavior to a more positive
direction. With clear guidance and benchmarks, the available reporting data and
information can more systematically be used to support actions so that
employees would not ignore or forget the requests as easily due to frustration or
scarce knowledge (see also chapter 4). Additionally, 19 pointed out that clearly
determined criteria would decrease the divergent opinions of whether something
is relevant to update, as the views might differ depending on who you ask. As a
solution to this, a preliminary priority assessment framework (PAF) document was
presented as a supporting document to 18, 19, and 110. It was not introduced to
111 as it is ought to be used as an internal tool in the training function, making it
irrelevant as regards the role and work tasks of 111. After reviewing the PAF draft,
19 and 110 in particular had high opinions and they complimented it, as can be
deduced from excerpts 2 and 3.

(2) I very much like what you've done at the end, the update triggers, you've
got that kind of a scope, scope of the change. So minor, moderate, major,
training or customer delivery frequency, safety compliance, accuracy
issue. But | mean, you know, that’s very nice, very kind of simple, simple
list there. That’s good. (19)
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(3) That’s lovely. [...]. And | think a four versus a five rating is better. Um, and
| mean you could obviously always add five but from the quick glance that
| had it seems to capture everything. (110)

The overall impression of the PAF was welcoming and the need for documents
of the type were recognized and discussed already in the data gathering
interviews. For instance, 11 noted that there are no criteria for what training
material should contain, making it difficult to decide on the criticality and necessity
of possible updates. Having such clarity and principles increase the overall quality
of the process since a good process is one that produces results by optimizing a
set of quality features, as cited by Krogstie (2016) in section 3.6. A set of quality
features in this context may be, e.g., shorter delivery times due to prompt
decision-making or more standardized training materials.

Nevertheless, 19 also noted that the final criteria discussed above must be
unambiguous for everyone to use it in similar manner. The framework draft is
composed of four levels from highly urgent to less urgent. Each level contains a
definition, and, for instance, the highest criticality is assigned if the content
includes safety- or compliance-related issues or grave false information. The
lowest priority level, on the other hand, contains issues such as minor cosmetic
flaws or small typos. Moreover, training frequency and estimated work hours for
the update are assessed. However, the framework alone is inadequate since the
overall number of sold machines and training packages per technology, the
number of technology users for each module, and how often the materials are
accessed in the LCMS must be considered when assessing and determining
priority to ensure profitable business operations. To conclude, the PAF draft is a
good starting point, but it will require further elaboration and development after
the thesis project is finalized. The framework is not included in the thesis for
confidentiality reasons.

Additionally, a concern expressed by 18 related to malfunctioning aspects,
precisely decision making, is how to respond to customers’ requests that relate
to custom content, in particular if the request is not urgent in terms of safety,
compliance, or false information. External customers are a priority but no
consistent instructions exist that would define the urgency of customer cases
compared to critical internal update projects. Furthermore, especially if the
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update is considered less urgent and actions are taken later, it is important to
have a unified protocol according to which the customers can be informed about
timelines, project progress, or possible rejection of the request. Providing unified
response guidelines or templates would support positive information behavior as
it better enables using information to fulfil organizational objectives (Widén &
Hansen, 2012, see also chapter 4), which often is providing value for the
customers. Consistent answers enable the customers to form realistic
expectations which again may contribute to increased customer satisfaction.
Nevertheless, any fixed timelines are not marked in the flowchart because, as
expressed by 11 and 15 in the data collection interviews, the update process may
take anything between a week and several months depending on the update
complexity and availability of subject matter experts (SMEs). |19 was concerned
about the customer training packages as well, but from the angle of missing
aspects. The training function delivers training both for internal and external
target groups. Although the theory and content may be highly alike, materials
used solely internally may contain confidential information that is not shared
outside of the company. The concern of |9 was about how to determine whether
an update request applies to both internal and external training packages and
how to ensure consistency in decision-making. On the basis of this remark,
determining whether an update applies to either both or only the other was added
in one of the tasks in the final flowchart, but as the issue is complex, the proper
solution and related guidelines remain to be developed in the future.

In this paragraph, aspects related to submitting the requests to the CRM is
discussed, as it was mapped as such in the preliminary flowchart. Related to the
previous malfunctioning aspects, in the interview with I8 it appeared that the
lack of centralized repository for change logs and requests occasionally causes
issues since non-critical update requests are often stored on employees
personal, local folders and later forgotten. 110 also noted that the nonexistence
of perfectly systematic repository results in conflicting expectations and requests
team-internally as all employees do not have access to see the ongoing or
upcoming update projects. An example of such conflict or instance of
miscommunication was expressed by 110, who mentioned situations in which the
training operations and delivery team has requested an update and received “we

already worked on this three months ago” as an answer. If information is
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inaccessible or not shared within the teams, the training function’s information
culture may turn into a disadvantage considering the business operations and
trust among the employees (Widén & Hansen, 2012, see also chapter 4). What
110 also noted is that if their team had access to see the projects, e.g., in the form
of possible Jira reports, the need to enquire project states individually via email
or MS Teams would decrease, leading to reduced inbox floods and positively
contributing to general communication.

Another pain point a central repository or database would solve is that some
employees are accustomed to always contacting certain individuals whenever
they have an update in mind. Relying on individual employees is not the most
efficient way of working since the update requests should not be delegated to a
single person whose job description covers a variety of other tasks as well. It is
problematic in particular if the relied-on individual is out of office. To solve this
issue, it is proposed in the preliminary flowchart that all update requests are
submitted to the company customer relationship management tool (CRM) after
which a criticality assessment is done. In the preliminary flowchart, a Jira ticket is
created only after assessing the priority or criticality. 19 remarked that when
following this workflow, the likelihood of uncritical tickets being created in Jira is
low, making it a malfunctioning aspect in the flowchart. Instead, |19 suggested
creating a Jira ticket immediately after the CRM ticket is assigned to the
respective employee and assessing the criticality afterwards when the request is
already documented in Jira. This would better ensure that the Jira tickets are
created and even the low-priority updates are visible in the backlog. 18 had similar
concerns and stated that the less critical CRM tickets remain untouched as it is
not the main tool or point of communication. Moreover, excerpt 4 by 19 is
important to note as it contributes to the overall quality of the flowchart:

(4) You don’t have to implement the suggestions | have about the Jira tickets.
This kind of works already, the practice and the process might be a little
different. But like | said, that’s the one area where | think, from a ticket-
management point of view, if we're not dealing with things straightaway,
implementing the update straightaway, then, you know, there’s that
expression out of sight out of mind. (110)
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As Chinosi and Trombetta (2012) claim, the process model and actuality should
correspond (see also section 4.5.2) which is an objective of this flowchart as well.
Hence, the inconsistency between the flowchart and reality is a malfunctioning
aspect, and this was considered when improving the preliminary flowchart and
changes were made to the ticketing and priority assessment workflows.

Having uncompleted Jira tickets always visible in the backlog guarantees
that they are not forgotten, but it also enables bundling lower-priority tickets. In
terms of the most convenient workflow, 19 suggested creating sub-tasks under a
parent ticket or linking tickets together. This way all related update requests for a
certain technology or machine type can easily be reviewed. A review cycle of
some cadence, for instance once a year per technology, can be combined with
the backlog tickets. According to |19 and 110, once a year is likely the only realistic
rhythm the training business function is able to maintain due to the volume of all
existing training content. Nevertheless, having a regular review cycle would, as
stated by 19, increase transparency between the sub-teams of the training
function and allow trainers of specific technologies to gather improvement ideas
for the review period. This periodicity would have a positive impact on the team-
internal general communication. 19 suggested a supporting workflow for the
ticketing which is assigning a due date for each ticket for managing scheduling
and ensuring follow-up of the requests. Assigning due dates could additionally
ease allocating more time to updates in the midst of all other projects which I8
pointed out as a malfunctioning aspect in the current situation. If the minor
update requests are organized into clear entities, perceiving the update scope
and finding empty sprint slots is easier.

Yet another supporting document proposed by I8 is an all-encompassing
database or catalogue of all training content based on which all content modules
to be updated could be recognized. Of course, the implementation of the modular
content management system and changes in training content formats, MadCap
Software LCMS, facilitates identifying all end documents where certain content is
included, but the tool supports only certain types of content. For instance, reused
e-learning content authored in other tools cannot directly be tracked in the LCMS
as the linking and tracking features apply merely on the content authored in

MadCap Create (see also chapter 2). However, 18 noted in excerpt 5 that proper
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and though-through implementation and process development of the LCMS

would benefit the change management.

(5) [...] that would definitely benefit a lot our change management processes,
saving time and resources and everything. Like much more efficient

processes. (18)

What 18 ties to the database or catalogue is a systematic classifications system
that should be used consistently by everyone for the system to be of value. A
development project for a content framework that contains classifications as well
is already in progress within the training function, and hence, it is omitted from
the scope of this thesis but will be considered in the implementation phase.
However, if developed properly, the catalogue and classification system would
provide undeniable value for the case function employees, making the
implementation and change management of the entire more pleasant and
justified (see section 3.9).

A focal missing aspects observation made by 19 and |10 was the complete
absence of translation and localization in the preliminary flowchart, and it is
expressed in excerpts 6 and 7.

(6) Now, is it inside or outside of scope of this that the material that’s been
updated in also in Spanish and Portuguese? [...]. Just checking that it's
kind of-, sort of in the scope because uh, that’s a difficult thing in the
process at the moment. (19)

(7) So, you know, that's something that we've had questions about in the past
is- if the English version is updated, what about the other versions? And
does that have its own sub-process? (110)

According to 19, translation and localization are challenging to manage because
some language versions may be delivered to singular customers, and if there is
an update in the original English version, updating the infrequently trained
language version may waste resources if there is no certainty on upcoming

trainings in a specific language. However, it is also desired that the language
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versions are consistent and no major deviations form between them. 19 discussed
a case in which an e-learning course was translated from English into Spanish
and after finalizing the translation process, an update request emerged. It is
relatively straightforward to update the English version but with e-learnings in
particular, re-translating vast content blocks is expensive and time-consuming
since it often requires a great deal of adjustments, e.g., properly synchronizing
the audio with the content. Owing to the complexity of the translation process, a
proper sub-process should be generated but due to time constraints and my
insufficient knowledge of all the related intricacies, a simple decision gateway and
a sub-process task were included in the final flowchart.

A malfunctioning aspect and inconsistency related to the entire process
in the training function is that trainers update the training materials by themselves
but occasionally do not inform others in the team about the changes. This
workflow mostly affects MS PowerPoint slide decks and Word documents for
rarely trained technologies that they can download to their own computers. 110
remarked it as a missing aspect in the flowchart and enquired whether it should
have its own sub-process, regardless of mentioning that it is not greatest way of
updating materials. Since such ad-hoc updates catalyze deviation in the material
versions, the advisable procedure is to submit an update request according to the
regular workflow, even if temporary edits have already been made to the personal
copies. As it is not a desired workflow from the viewpoint of the training design
team, it is not added to the flowchart as a separate path.

As regards general communication, information dissemination, and
technical information filtration, 18, 19, and 110 expressed concerns for the lack
of communication with the product line, i.e., Engineers, Change Specialists, and
Product Managers. This problem is also one of the key aspects on the basis of
which the thesis topic was proposed by the training function and eventually
selected. The initial idea, also mapped in the preliminary flowchart, was to provide
supporting documents of some sort to the engineering function for them to filter
which product updates should be updated to training content as well. 19 remarked
that the training function should not invest time and effort into creating new
reference materials for them to use but rather share what already exists because
it cannot be guaranteed that they work with the materials nonetheless, and the
thought it projected in excerpt 8.
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(8) So, learning objectives have to be one of the main criteria for looking at,
along with safety, for looking at the relevance of any kind of content
update. [...]. | would use what we have instead of necessarily creating
something new for them. [...]. | think there’s that old expression that you
can lead a horse to water, but you can’t make it drink. That we can create
tools or processes for these things but when they’re people outside of the
[training function], we have no control over whether they do or not do
something. (19)

Aligning with what 19 pondered, 111 noted that the assessment of relevancy
should not be the responsibility of engineering or product management as the
training function’s internal employees have the strongest knowledge base and
understanding of the materials for conducting such assessment. 111 also
remarked that the product management is already highly employed and has
proven to be a bottle neck in the communication chain, and pushing extra work
to them would only deteriorate the current situation. Instead, what was chosen as
the best method to trial is that the Change Specialists add the training function’s
email connected to the CRM into the distribution loop of scope memos and launch
info documents. Change notices, scope memos and launch infos are fairly
detailed engineering data documents that contain the schedule and content of a
PU, prepared by the PU team. This way, the training function receives the update
information at an earlier stage, the documents are all in the same location and
can from there be delegated to correct employees for further actions. 111
considered that as a good workflow for information dissemination and
recognized that the current practice of receiving the information at a later stage
through product bulletins is an inconvenience. Formally agreeing on the
workflows and responsibilities of each team and function reduce the risk of
assuming that other teams are responsible of a task which improves the overall
atmosphere and information culture of the company. Additionally, mapping the
process and agreeing on the scope of responsibilities is linked to successful
information sharing, as all parties know what is expected of them (Widén &

Hansen, 2012, see also chapter 4).
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Considering having all of that information sent to the CRM, 19 contemplated
whether the major floods of information become too much to handle. In that case,
as a solution for technical information filtration, |19 proposed developing
artificial intelligence (Al) agents to automatically categorize, filter, and assign the
CRM tickets and any attached documents. Both 18 and I10 had similar ideas as
they also discussed and favored exploiting Al tools to reduce the need for manual
work, save time, and compensate for human weaknesses like inconsistent
working memory. If the information flows prove to be excessive, 110 proposed
requesting access for more training function employees to the product life cycle
management (PLM) tools used by the product lines. That is a suggestion that
would have to be further investigated since the licenses may be restricted and
involve costs. Yet, if it is possible, it would be convenient since all update and
product documentation are stored there.

Apart from Al-assisted tools and searching information independently from
the PLM software, 111 recommended directly contacting Product or Change
Specialists when conducting relevancy or priority assessment with the help of the
launch infos. A precise piece of advice was to first read the materials and then
approach the link roles with precise questions instead of broadly asking whether
a certain product update has an effect on training content. The recommendation
relates to both technical information filtration and general communication
practices. 111 emphasized that for busy people it is easier to answer to explicit
questions, and the training function employees ultimately know the content and
training requirements the best. This also links to information behavior if the SME
considers broad questions to require too much time and effort from them, they
might ignore the messages, and Ford (2017) listed similar undesired behavior
under information behavior (p. 17; see also section 2.3). In the past, contacting
the product line people, e.g., for validating materials, has caused communicative
issues. Often when the training function contacts an SME, they receive no
answer, resulting in longer update project duration. The solution 111 proposed for
improving general communication was to straightforwardly send meeting
invitations and validate the materials in a call since emails are more easily
disregarded. Lastly, although training content was decided not to be shared with
engineering to determine the relevance of updates, 111 mentioned that at a later
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point of time it could be fruitful to have access to the content to gain an overall
perception of what exists.

Regarding general communication within the training function, 110
remarked that there ought to be a clear, distinguished channel for communication
that is external of MS Teams. According to them, Teams has too much noise,
and thus, messages are easily lost. Additionally, if the information about a
completed update is expressed on a general level and relatively vaguely, it is
difficult, e.g., for the trainers, to notice the precise content blocks where
alterations have been made shortly prior to a training session. Consequently, the
update-information messages must be detailed enough, and include at minimum
the updated topics, if changes have been made to the document format, and the
location where the material is available. What 110 also emphasizes is that, in an
official capacity, the communication from the training design team is minimal
toward the operations and delivery team. Hence, any form of consistent
communication would be an improvement. What 110 proposed as the first option
was anything automated, in particular if automatic notifications can be sent via
email from MadCap Software LCMS. As an alternative, 110 mentioned mere
hand-written newsletter emails on a regular basis. Based on this comment, a
communication task was added to the final flowchart right before the starting point
of publication. On the other hand, 19 elaborated on being pressed by many
automatic CRM reminder emails when tickets are assigned to them and they are
working on higher-priority projects. Hence, |19 mentioned that in such instances,
sending a Teams message to the assignee is a great way of working if the ticket
is critical. The communicative atmosphere should be open since 19 emphasized
that the weakest link in the process is the availability of the required persons. To
conclude, the different alternative ways of communication must be evaluated to
find the best solution, but consistency is considered a key factor.

What is problematic with interteam general communication and
information dissemination is expanding the process to other product lines than
the benchmark product line referred to in this thesis. |19 remarked that applying
the process to the product lines under the thesis’ target business line is rather
simple as their ECM processes are global and in common for all products of the
same business line. However, not all product lines in the company share same

processes because machines of certain product lines are nearly always curated
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and manufactured to correspond each individual customer’s needs. This results
in many more company-internal organizations and silos, and there is no central
point of contact for all of them. The engineering change management processes
may also differ vastly among all different product line organizations. Therefore,
creating a single standardized process and path to receive product update
information that fits all is impossible, and it must be further considered within the
training function how to efficiently implement the process to the other product
lines as well. Apart from communication, non-standard product manufacturing
processes make process modeling challenging, since the objective of matching
the visual process illustration with the actuality (Chinosi & Trombetta, 2012) is in
reality complicated (see also section 4.4.2). Nevertheless, that consideration will
be a much elaborate project where the thesis process may be used as a point of
reference for planning.

As an improvement method to general communication both internally and
externally of the training function, 110 mentioned sharing processes. They asked
whether the thesis workflow will be accessible to everyone working with trainings,
and that is the objective. After the thesis is finalized, an introductory call is likely
hosted for the training function to illustrate the advancements, prepare for the
implementation phase, and enable open discussion on the further developmental
steps. Additionally, sharing all supporting documents, such as the PAF, with
everyone is a good practice to maximize understanding and enhance
communication. The thesis project as such has already contributed to the inter-
team communication through discussing current pain points and issues with the
product line employees. I11 expressed a positive attitude toward the interview
and said that the procedures are good to cover now. It was also mentioned that
adjustments to the workflows can be made after it has been in use for a while.

In the interviews, how the initial flowchart was mapped was discussed as
well. A minor, terminology-related malfunctioning aspect updated to the final
flowchart was replacing ‘author(s)’ with ‘designer(s)’ in the Training Manager
swimlane after the decision gateway ‘Is it clear who does the update?’, and the

original remark is shown in excerpt 9 below.

(9) So is it clear who does the update, to determine suitable authors. When
we say authors, are we talking about SMEs or the instructional designers?
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[...]. Okay so it’s training content update. So, no one in the [instructional
design team] will be able to write the source content. We would then have
to bring the SMEs in there from somewhere else, so. Yeah, maybe the
correct term here is more like designer. (19)

The modification was made to resolve any ambiguities since 19 remarked that the
original author of source training content may be an SME instead of an
instructional designer whose job is to transform the raw source material into
efficient training material. In this context where the source material already exists
in the form of previous version of the material, it is an instructional designer who
is to be determined. This change also reflects and aligns with the principles of the
SEQUAL quality framework’s physical quality dimension by facilitating
comprehension of the flowchart (Krogstie, 2016, see also section 3.7).

As for positive or well-functioning aspects, the project management and
workflow management systems were mentioned by I8 and 19. Due to proven
functionality, established tool-internal workflows, and high switching costs to
other tools, no modifications were made to those apart from the order of ticketing
and assigning classifications and due dates for tickets. 18, 19, and 110 also gave
positive feedback the on the readability and clarity of the process workflow.
Examples of positive feedback are excerpts 10 and 11.

(10) 1 was following along quite well. (19)
(11) It's been a while since I've seen such lovely high-level flowchart. (110)

|9 considered training function-internal general communication quite functional
nowadays as well, in particular between the instructional design and training
design teams. The team leads have clear responsibility areas, and no changes
are required as regards those workflows. Furthermore, 110 appreciated that the
preliminary process flowchart has three start points since in reality, update
requests emerge from multiple directions, whether it is from customers, trainers,
engineering, or any other haphazard source. 111 considered the launch info
distribution via email as a good practice because it aligns with how the
engineering function distributes information to other stakeholder groups, such as
technical documentation. It was a desired or suggested addition to the process in
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the opinions of interviewees in the first interview round as well. For instance, 16
proposed it as a possible way to regularly deliver update information for the
training function, thus contributing to better inter-team communication.
Consequently, it is not altered in the final flowchart. According to all interviewees,
the handovers seemed rather functional and no major flaws were discussed
apart from the Change Specialist's tasks that were discussed already in this
chapter.

6.3 Final process flowchart

From the content analysis data, an abundant list of improvement ideas were
collected and implemented into the final version of the process flowchart. The
modified parts of the process are indicated with blue shading in the final flowchart
illustrated in Figure 5. The improvements were partially of the type that can be
adopted immediately but the rest require longer-term development and iteration
with the help of more experienced colleagues to reach maximal potential.

With respect to RQ1 and RQ2, the workflows that can directly be deployed
are reinforcing communication with the product line in both directions. Exemplary
methods to enhance the inter-team relationships and consolidate information
distribution are adding the training function as a recipient in the stakeholder
notices, i.e. scope memo and launch info, for early engagement, familiarizing the
PU scope memos first independently, and contacting the Product Specialists or
Chief Engineers with targeted and precise questions. To reach the state at which
the questions can be posed, Al can be leveraged to filter the relevant information
and scope whether an update is applicable and relevant to training content. The
use of Al saves valuable resources, such as time, and prevents humane
mistakes. As opposed to the initial view, the scoping of relevance should not rely
on the Product Managers, Engineers, or Change Specialists due to high
workloads. For implementing the process and determining the updates to be
employed, time should be allocated to longer-term development of unambiguous
criteria, guidelines, and protocols for streamlining decision-making and aligning
ways of working. A priority assessment framework (PAF) document was prepared
as a basis for further considerations, and it received positive feedback from the

interviewees. Overall, mapping and illustrating the process was seen as a useful
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method, especially when the process is shared with all training function
employees for alignment and unity (see also section 4.2). In addition, profoundly
mapping the process aids the sub-process development and implementation of
MadCap Software LCMS, facilitating efficient tracking and recognition of content
to be updated. The flowchart was executed in such manner that the visualization
corresponds with the reality as closely as possible, thus contributing to the
understandability and quality of the process model. Having agreed principles and
established workflows prevent forgetting and disregarding the update requests
and help manage and track the updates on the whole.

Other practical approaches related to RQ2, are deploying a consistent
classification and labeling system for the training material and any ongoing or
upcoming update projects. To increase transparency and minimize confusion
within the training function, it is proposed in the final flowchart that the Operations
and Delivery team is informed of the finalized updates in the form of a sufficiently
detailed email newsletter or, if possible, with automatic notices generated by the
tools in use. Additionally, a Jira dashboard or report should be made accessible
for a larger number of employees working with trainings for them to stay informed.
Exploiting concentrated databased and information sources reduces the need for
back-and-forth private communication which enables spending more time on truly
important tasks.

As for RQ3, efficiency-factors of training updates were studied. A significant
issue has currently been decentralized update requests that have been easily
forgotten or disregarded due to high workload, insufficient time allocated to
updates, and lacking procedures. Proper deployment of the LCMS solves the
issue partly, but other measured proposed are submitting all requests to the CRM
from which they are transferred to Jira backlog. In this manner, lower-priority
updates—determined with the help of the PAF—can be bundled, assigned due
dates, and completed at an appropriate point of time. Completing smaller updates
at once prevents working on the same material multiple times a year, and enables
reviewing the materials of a certain technology, e.g., once a year. Further
developmental tasks contributing to operative efficiency that remain undone
within the timeframe of the thesis include a though-through translation process,
advanced Al agents for distinguishing between internal and external-use content,
and iteration of the process itself after it has been running for a while.
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FIGURE 5. Final process flowchart

The final flowchart is rather alike with the preliminary flowchart, but the blue
shading indicates the steps that were added or to which modifications were
applied. From the Change Specialist swimlane, the scoping-related tasks were
deleted, resulting in only sharing the engineering stakeholder notices to the
training function. In the Training Manager swimlane, the ticketing order between
the CRM and Jira as well as the time of priority assessment were refined.
Additional tasks added are linking tickets to the parent ticket, classifying and

determining initial due dates. In addition, ‘author(s)’ was replaced with
‘designer(s)” in three task shapes, and the distinction between internal and
external content was inserted. As a whole, a translation sub-process, a task for
verifying the existence of language versions, and a gateway for determining
whether translation is needed. Finally, to strengthen team-internal
communication, a task was added for informing the Operation and Delivery team,

i.e., trainers and other employees related to training delivery and coordination.
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7/ RESEARCH FINDINGS AND
DISCUSSION

The objective of this thesis was to develop a content update process and a
flowchart for technical training materials in a case company. The need for the
process has arisen from the rapid development of technical training as a business
and the complexity of managing extensive training content masses. Three
research questions introduced in chapter 1 were developed. Many solutions were
proposed and found for first research question, “How can engineering product
changes be systematically integrated into technical training materials through a
structured content update process?”. Most notably, mapping the process and
assigning clear responsibilities facilitate working in a structured and organized
manner. In addition, strengthening the relationship with the product line in terms
of communication and cojoining the thesis process to the already-existing ECM
process of the product line were considered highly important. In the process
flowchart, the responsibility area of the Change Specialist and the documents
required by the training function are clearly marked and communicated to their
team. From the interview data, a need for additional supporting documents
emerged. A priority assessment framework (PAF) that supports evaluating
update requests’ criticality was prepared and presented to the interviewees who
expressed positive and welcoming attitudes toward implementing the document.
Other supplementary documents to be developed are a for determining whether
information is to be used only internally and a standard customer-request protocol
that facilitates scheduling and responding to external customers.

As for the second research question, “How can intra- and inter-team
communication be improved in the case company to ensure effective training
content updates?”, consistency and explicitness are key factors. For the training
function’s team-internal communication, regular and explicit email newsletters or

automatic notifications should be sent to all relevant stakeholders whenever a
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content update has been finalized. Additional methods to improve
communications are providing access to project states in the form of Jira
dashboards and establishing a regular review cycle for training materials of each
technology. For the project states to be reliable, a consistently used classification
and labeling system should be developed. Lastly, sharing the processes and
supporting documents with everyone in the team decreases the risk of
miscommunication and facilitates aligning workflows and expectations. For
communication across different teams, direct and precise questions are to be
favored over vague ones. Emails remain as the most reasonable means for inter-
team communication but directly scheduling calls and covering the most
important tasks over a call ensures higher efficiency.

For the third question, “What are the most effective approaches or methods
for supporting business operations of the training business function?”, submitting
all update requests directly to the company CRM software enables tracking and
managing the tickets in one tool. From there, the tickets can easily be assigned
to respective employees who further classify, assess, and set due dates for them
in Jira. After the assessment phase, all submitted update request are visible in
the backlog, assuring they are not forgotten or postponed for any longer than
necessary. For supporting higher performance, Al tools and agents can be
connected to the process to reduce manual work and prevent perplexity caused
by major request and data flows. Some Al assistance can be adopted
immediately, but for analyzing the CRM tickets and engineering data documents,
elaborate design is required. As a consequence of the complexity of the update
process and time restrictions of the thesis project, many possible solutions
require development and iteration in the future as well. For instance, some sub-
processes should be created to streamline the main process even further. An
example of such is a refined translation-management process.

To conclude, many solutions with which the workflows and business
operations may be improved and enhanced were found in the course of the
thesis, and an wupdate process to be implemented was developed.
Methodologically, the study was successful and the interviews contributed
positively to the outcomes of the thesis. The development projects related to the
process mentioned in the analysis are possible future research ideas along with
studying the implementation and impact of the content update process.
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APPENDICES

Appendix 1: General question battery for the first interview round

1.

© ® N o

11.

12.
13.
14.

Can you describe the current process in detail in terms of process
steps, systems involved, stakeholders, workflows, and your own role?
In which format do you get the information on product updates or need
for content updates?

What types of meetings are organized, and who are the participants in
the meetings?

Is there some additional documentation apart from the final output (e.q.,
version control) and if yes, where is it stored?

Who is responsible for reviewing and validating the content after
updating?

How long does the entire process last on average from start to finish?
Which steps are the most time-consuming?

Which steps are prone to errors or often require re-doing?

Do you find the technical source material useful as such or do you need
to get clarification or further assistance from the design engineers?

. Is there any automation involved in information flows or is every step

done manually?

Which steps do you find difficult, or is there something in relation to the
entire process that would need refining?

Which steps work well?

How do you find the communication between stakeholders?

Is the process managed, tracked, or followed up in any BPM tool or

system?



