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Abstract

Business processes need to be documented to increase their value for the business.
In order to do so, business process documentation methods such as BPMN, EPC
and CMMN were introduced. These methods are utilizable by people who have been
trained to use them. However, an increasing number of novice business participants
need to be able to read, write and understand these documentations as well. In order
to help these non-experts in documenting and executing processes efficiently, a
prototypical tool is introduced that combines informal documentation methods from
Q&A sites, DIY tools and wikis with the area of business processes. This thesis
describes the requirements for such a system, details its implementation and
determines the usefulness of the prototype in a small evaluation. An in-depth
literature review of the topics of (informal) business process documentation was
conducted.

Keywords: Ad-hoc Process Documentation, Informal Process Documentation,
Prototype Implementation, Tutorials, Do-It-Yourself (DIY), Business Process

Research Areas: Information Systems, Computer Science, Human-Computer
Interaction (HCI), Process Documentation, Business Modeling
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1 Introduction

Process documentation in its most rudimentary forms has existed since the middle of
the 20" century (Rosemann 2006a, p. 249). Since then, a variety of notations and
tools have become available to support process documentation through modeling or
case management. However, these languages and tools often prove to be too
complex to be carried out by modeling novices and any resulting models are often
not understood by them. Still, since increasingly more employees of organizations
need to use these notations, tools and models in their daily operating life, process
documentation for non-experts is quickly gaining importance. In order to support
documentation novices, it is crucial to understand how processes are documented
and how knowledge is shared in a more informal, non-business related environment.
Examples of popular knowledge sharing opportunities are online Question-and-
Answer (Q&A) forums, wikis as well as tutorials. While Q&A sites and wikis document
process knowledge, tutorials have a more structured, step-by-step character that is
easily understood by and familiar to most users. Especially tutorials that are part of
the do-it-yourself (DIY) movement offer a great variety of multimedia resources to
enhance the tutorial experience and make it more self-explanatory.

Incorporating this trend of step-by-step DIY tutorials into a more business-related
environment, a new tool for process documentation is being proposed in this thesis:
‘Stepster’. Tutorials created with Stepster can consist of various media resources
such as text, images, videos, audio recordings, maps, etc. with the goal of improving
the understandability and simplicity of process documentations. A rating system can
help users to distinguish good from bad practices and encourages the emergence of
‘best’ process documentations. Problems or improvement suggestions can be voiced
by commenting on tutorials or tutorial steps. The tool is developed for smartphone
devices in order to lower the barrier of entry (most people nowadays own a
smartphone), to allow for ad-hoc process documentation and to enable the
manipulation of process elements via touch screen. Compared to traditional business
process modeling and adaptive case management, this approach promises to

- increase the rate of successfully executing process documentations

- decrease the number of discontinuations of a process

- increase the understandability of process documentations by using informal,
multimedia resources

- reduce process documentation creation and execution time

- lower the error rate of process documentations due to the ad-hoc creation
character of the application

This thesis tries to answer the following questions:
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e What are the strengths and weaknesses of existing process documentation
approaches?

e What are the challenges involved in documenting a process accurately by a
step-by-step guide and how can these challenges be overcome?

e To what degree are step-by-step guides easier to read than standard process
documentation?

To answer the first two questions, a literature review was conducted, of which the
results can be found in section 2. The first part of the literature review focuses on
business process documentation, its challenges and the need for a new tool while
the second part looks at informal knowledge sharing, introducing particularly web-
based process documentation tools and communities and providing and insight into
step-by-step guides and the advantages and constraints offered by different media
types. Section 3 states the methodological approach to this thesis. The functional
and non-functional requirements as well as the core use cases of the proposed tool
are introduced in section 4. The implementation of the tool, including the data model,
system design and user interface evolvement, is subject of section 5. Furthermore,
section 6 describes the experiment that was conducted in order to answer the last
research question. Section 7 concludes the thesis by discussing the results of the
evaluation and proposing future research endeavors in the area of informal business
process documentation.




2 Literature Review

2.1 Business Process Documentation

Business processes are “the basic unit of business value within an organization”
(Verner 2004, p. 83). Executing them efficiently is therefore a key goal of businesses.
In order to do so, a lot of work has been directed at the way these processes can be
documented. In order to understand how processes can be documented, a short
introduction to knowledge types and organizational knowledge creation is necessary.

Tacit Explicit
knowledge to knowledge

Tacit :
L Expression
Observation, imitation, .
MM procicecnashared il oot (o,
experience etc.)
from
e Internalization Combination
knowledge Action and practice, Meetings and

learning-by-doing conversations

Figure 1: Modes of knowledge creation, adapted from (Nonaka 1994, p. 19)

According to Nonaka (1994, pp. 14-37) and Panahi et al. (2013, p. 380), tacit
knowledge is knowledge with a personal quality that is grounded in an individual’s
action and experience, beliefs, ideas, paradigms, values, intuition and involvement in
a particular context and can only be formally expressed or communicated with
difficulty (Nonaka 1994, p. 16). Explicit knowledge, in contrast, can be formalized

3
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using some form of systematic language involvement (Nonaka 1994, p. 16). In order
to understand how knowledge can be documented in a business-related
environment, a look at Nonaka’'s (1994, pp.14-37) Theory of Organizational
Knowledge Creation is necessary. It depicts how knowledge can be transformed from
tacit to explicit or any combination of the two (see Figure 1). First, there are two pure
transformation modes: socialization — knowledge acquisition through observation,
imitation and practice — and combination — knowledge exchange through reordering
and combining existing knowledge. Then, there is the transformation from tacit to
explicit knowledge — externalization — in form of documenting and other expression
techniques as well as internalization — a learning-by-doing approach based on putting
knowledge into action (Nonaka 1994, p. 19). In order to document processes, usually
tacit knowledge will need to be transformed into explicit knowledge. Process
documentation, in turn, acts as a catalyst for internalization.

Currently, there are two main approaches to business process documentation that
will be presented in section 2.1.1 and 2.1.2 and contrasted in section 2.1.3.

2.1.1 Business Process Modeling

The most popular form of process documentation is (business) process modeling.
There are many modeling techniques available (Recker et al. 2009, p. 334), ranging
from flowcharts that graphically represent the control flow with step-by-step
illustrations (Rosemann 2006a, pp. 249-250; Recker et al. 2009, p. 334; Aldin,
Cesare 2009, p. 5) to techniques initially used as part of software design such as
UML (Recker et al. 2009, p. 334). Specific modeling notations have been created, for
example Event-driven Process Chains for event-oriented representations (Recker et
al. 2009, p. 335) or the more formal state-based Petri nets that are typically used for
analyzing and executing processes (Recker et al. 2009, pp. 334-335; van der Aalst,
Wil M. P. et al. 2003, p. 7).

These process models have a variety of purposes. In the beginning of a project, they
are a core element to defining and communicating requirements and to determining
whether these proposed requirements can be met (Groth et al. 2009, p. 2; Mendling
et al. 2010, p. 127; Rosemann 2006a, p. 250; Verner 2004, p. 88). A process model
provides a business with the ability to analyze and simulate the process, to identify
errors or problems (Groth et al. 2009, p. 2) and to improve or re-engineer the process
(Ungan 2006, p.400; Rosemann 2006a, p. 252; Nolte, Prilla 2012, p. 57; Aldin,
Cesare 2009, p.3), addressing factors such as efficiency, effectiveness and
timeliness (Ungan 2006, p. 401; Groth et al. 2009, p. 1; Brantley 2012, p. 268). As a
result, having a process model leads to a more standardized, consistently executed
or automatically enacted process (Ungan 2006, p. 2; Mendling et al. 2010, p. 127;
van der Aalst, Wil M. P. et al. 2003, p. 9) and simplifies the introduction of best
practices in terms of structure, content and overall guidance (Becker-Kornstaedt et al.
2000, p. 1; Rosemann 2006b, p. 382; Verner 2004, p. 83).
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Process models and the act of modeling also increase process participants’
awareness and understanding of the process as a whole (Rosemann 2006b, p. 380;
Recker et al. 2009, p. 335; Nolte, Prilla 2012, p. 67; Rosemann 2006b, p. 250; Aldin,
Cesare 2009, p. 3). This leads to an easier and more efficient information exchange
between involved parties and facilitates the cooperative communication and
discussion of process elements (Nolte, Prilla 2012, p. 67; Aldin, Cesare 2009, p. 3).

Process documents are also unavoidable when trying to share a process with other
stakeholders (such as external companies) or new process participants as part of a
company’s training efforts (Ungan 2006, p. 403). There, process documents offer the
possibility to quickly understand, learn and execute a previously unknown process.

Other reasons for modeling a business process can be the need to comply with
certain standards such as ISO (Rosemann 2006a, p. 252), saving costs (Verner
2004, p. 83), being able to reuse the model for future executions of the process
(Aldin, Cesare 2009, p. 3) or deconstructing process complexity (Recker et al. 2009,
p. 335).

2.1.2 Adaptive Case Management

In the past few years, a new means for documenting business processes has been
introduced: Adaptive Case Management (ACM). It supports knowledge workers —
employees that need knowledge and experience with different work situations
(cases) — in carrying out unique, unpredictable, unstructured, constantly changing,
goal-oriented and collaborative processes (Brantley 2012, pp. 265, 268; Motahari-
Nezhad, Swenson, pp. 264-265; Sem et al. 2013, p. 103; Hildebrandt et al. 2013,
p. 166; Martens et al., p. 639). These processes cannot be defined or modeled at the
beginning of their execution but emerge as new information and knowledge is
collected and similar issues appear in a number of cases (Brantley 2012, p. 268). In
order to enable guidance for knowledge workers, ACM provides community-built
case templates that include possible tasks, documents and their placeholders, best
practices, business rules, goals and the ability to add, modify or remove any of these
on-the-go, depending on the individual case (Sem et al. 2013, p. 103; Brantley 2012,
p. 268; Martens et al., p. 639; Motahari-Nezhad, Swenson, p. 264; Motahari-Nezhad
et al. 2012, p. 550; Tran et al. 2013, p. 172). Knowledge work is especially common
in the healthcare, legal, social work and government sectors (Motahari-Nezhad et al.
2012, p. 550; Motahari-Nezhad, Swenson, p. 264). In summary, ACM can thus be
described as a ‘do-it-yourself’ system for knowledge workers (Motahari-Nezhad,
Swenson, p. 265).

2.1.3 Shortcomings of Existing Process Documentation Standards

After having introduced these two methods of documenting processes — BPM and
ACM —, it is important to examine their focuses and shortcomings in order to identify




2. Literature Review

potential areas of research and improvement. For that purpose, a morphological box
was created (see Table 1) that maps different values of characteristics of
documentation standards. Combining all elements with a dark blue background leads
to a very basic definition of business process modeling: routine work that is often
documented by experts before its execution in a formal language. Template-based
documentation of knowledge work by semi-experts in semi-formal ways (light blue)
as it is done in ACM focuses on quite different aspects of process documentation.
Both of these methods seem to leave open a gap (red) for new tools to support the
informal, ad-hoc documentation of semi-routine work by novices. The application that
will be proposed in this paper tries to fill that gap.

Documented Work Routine Knowledge work

Time of
Documentation Before execution After execution
Effort

Knowledge of
Documentation
creators and
readers

Semi-expert

Degree of

. Formal Semi-formal
Formality

Focus of
Documentation

Documentation
QOutcome

Models Templates

Table 1: Morphological box: BPM (dark blue), ACM (light blue) and the gap they leave
(red)

As will be outlined below, this gap has also been recognized by other researchers.

With increased demands and purposes of process models (Rosemann 2006a,
p. 250), the notations and tools that support them have grown increasingly elaborate
(Rosemann 2006a, p. 251). For example, the trend for extension rather than revision
and the accompanying high degrees of overload, excess and redundancy in recent
modeling techniques has led to an increased modeling complexity (Recker et al.
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2009, p. 353). As a result, more complex models are created (van der Aalst, Wil M.
P. et al. 2003, p.6) and the modeling tools and techniques have grown less
understandable (Rosemann 2006a, p. 251).

Over the past few years, the activity of modeling processes and reading process
models in organizations has spread from modeling experts to all stakeholders as part
of their daily operations (Reijers et al. 2011, pp. 339-340). However, most employees
are not skilled in process modeling notations (Nolte, Prilla 2012, p. 59; Recker et al.
2010, p. 29) and it is therefore difficult for them to interact with or follow process
models and their creation tools (Nolte, Prilla 2012, p. 59). In order to satisfy an
increasingly heterogeneous group of stakeholders, process models, their notations
and their creation tools need to become more self-explanatory (Rosemann 2006a,
p. 254) and thereby increase their understandability for novice users (Rosemann
2006a, p. 250; van der Aalst, Wil M. P. et al. 2003, p. 6; Reijers et al. 2011, p. 340).
As mentioned by (Rosemann 2006a, p. 254), “the academic world did not pay
sufficient attention to an appropriate visualization of process models” that are user-
oriented and intuitive. Since most process models and corresponding languages are
rather puristic from a visual point of view (Reijers et al. 2011, p. 340), a better use of
graphical representations is needed (van der Aalst, Wil M. P. et al. 2003, p. 6). After
conducting a study on novice modelers, (Nolte, Prilla 2012, pp. 57-72) identified five
‘minimal requirements for non-expert model interaction”. Most importantly, they call
for simpler elements of the modeling notation, tools with less features to support the
creation of simple tasks and simple ways of manipulating the model e.g. using a
touch screen (Nolte, Prilla 2012, pp. 68—69). Based on their findings, (Nolte, Prilla
2012, pp. 69-70) introduced two prototypical implementations of modeling tools to
support process modeling by non-experts. The first one allows for annotating process
elements and thereby starting a collaborative conversation while the second uses
meta modeling and a searchable database of models to offer an easy approach to
complex modeling situations (Nolte, Prilla 2012, pp. 69-70).

In order to improve the readability of process models especially for non-
experts/novice users, Reijers et al. (2011, pp. 339-349) propose highlighting related
process model elements, suggesting a sentence structure. An experiment conducted
by them confirmed that especially novice users benefitted from highlighting
connectors, as it helped them understand the semantics and recognize process
patterns.

In an evaluation of process representations drawn with pen and paper by business
process modeling novices conducted by Recker et al. (2010, pp. 29-44), five unique
types of process designs emerged. The Textual design only consisted of algorithm-
like text elements, while the Canvas design was essentially a drawing of process
parts. Most similar to a traditional process model was the Flow-chart design which
complemented text with abstract geographical shapes such as arrows and boxes.
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The Hybrid design added onto this Flow-chart idea with graphics (e.g. stick figures,
planes, cars) and the Storyboard design focused mainly on graphics and abstract
shapes that were supplemented by textual aids. More than 70% of study participants
drew a flow-chart design, while 15% preferred the Storyboard design (Recker et al.
2010, p. 41). It was found that domain knowledge was significantly associated with
drawing flow-charts and that participants without knowledge of object-orientated
modeling methods tended to prefer the Storyboard design (Recker et al. 2010, p. 38).

Stoitsev et al. (2007, pp. 213-226) presented a framework for supporting multiple
process participants with varying levels of expertise and skill in executing knowledge-
intensive ad-hoc business processes. It builds on email as the main communication
component for exchanging tasks and task-related information in organizations and
provides personal to-do lists for task management. According to the framework, tasks
have attributes with context information such as title, description and status and can
be represented as best-practices in the form of task patterns. All participants of a task
can be grouped into one of two roles: either owner, responsible for task execution, or
recipient, a delegatee of a task. These human actors as well as all artifacts used or
generated during task execution are connected to a task.

Building on this framework, Stoitsev et al. (2008, pp. 84-99) introduced the
Collaborative Task Manager (CTM) as a Microsoft Outlook add-in with improved end-
user development. Its main purpose is to support the “composition of weakly-
structured process models for ad-hoc process support [and the] formalization of
weakly-structured process models for automation of rigidly recurring processes”
(Stoitsev et al. 2008, p. 89). Tasks are represented as hierarchical to-do lists that can
be delegated to other users and changes are tracked via web services. The tool was
perceived as “adequate and efficient” in the conducted case study, with one
participant stating that this “kind of checklist with all things | need to do and the
documents | need is very useful ... especially if she [Chief Sales Officer] is not in the
office [vacation]” (Stoitsev et al. 2008, p. 96).

Conducting questionnaires and expert interviews on process models, Mendling et al.
(2007, pp. 48-63) studied the factors that limit or enhance the understandability of
process models. It was found that personal characteristics, such as the amount of
theoretical knowledge, analytical skills and familiarity with modeling positively
influence the understandability of process models positively. Model properties were
also significant in increasing understandability — e.g. size, unambiguity, structure,
simplicity and modularity. Modeling experts stated that textual support can also
improve understandability, either in form of a textual description of a model element
or an overview of the complete process model and its context.

Mendling et al. (2010, pp.127-136) proposed seven guidelines for modeling
processes: Firstly, to increase understandability and reduce the likelihood of errors, a
process model should contain as few elements as possible. Relatedly, if the model
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contains more than 50 elements, it should be decomposed into sub-models. Thirdly,
as few routing paths should be set to and from elements as possible and fourthly,
only one start and end element are to be used in order to increase the
understandability of the model. Structuring the process model using connectors as
brackets and not using OR connectors will also lead to fewer errors and a more
intuitive understanding (fifth and sixth guideline). Lastly, Mendling et al. (2010,
pp. 127-136) propose to use “verb-object activity labels” such as ‘Inform
complainant’. In turn, process modeling tools could use these guidelines to warn
users of dangerous behavior, for example too many elements or routing paths.

Pfister, Eppler (2012, pp. 372-382) propose using sketching — drawing ideas,
problems etc. onto a piece of paper, a blackboard or a graphics computer program —
to facilitate knowledge creation, sharing and documentation. Benefits of such a
technique include idea generation as a team effort, allowing team members to
participate and thereby engraining this new knowledge into their memory. Sketching
also creates an instant documentation of the discussed elements that is accessible
and easy to understand.

Differing from a traditional process model, a process guide is a reference document
that guides readers through all of the steps of carrying out a process. Its goal is to
lead process participants to an efficient and effective execution of the process, to let
them track their progress and process state, to help them return to a partially
complete project and to promote communication between all participants. According
to Kellner et al. (1998, pp.1-19), a process guide should include all artifacts
(products modified during the process), activities, agents (entities carrying out
activities), roles (obligations and permissions) and resources (anything needed to
perform activities) that are involved in the process. While paper-based process
guides, such as manuals and guidebooks, have been used for many years, their
deficiencies — mainly difficult navigation and unreliable version control — have led to
the preferred use of electronic process guides (EPG). These EPGs can be accessed
and created using web technology. They increase guide navigation by using links to
guide entries, templates and examples and are structured in an easy-to-use and
easy-to-learn way. Changes in information or process can easily be integrated and
distributed to all participants (Becker-Kornstaedt et al. 2000, p. 1; Kellner et al. 1998,
pp. 1-3; Phongpaibul et al. 2007, p. 64). Kellner et al. (1998, pp. 1-19) created such
an EPG which includes a graphical hierarchy frame, an overview frame, a description
frame and a glossary frame. Becker-Kornstaedt et al. (2000, p. 1) introduced a tool
that automatically generates and manages EPGs from the Spearmint process
modeling tool. Phongpaibul et al. (2007, pp. 61-72) compared the Spearmint/EPG
tool with the EPF Composer. It was found that EPFC surpasses Spearmint in terms
of usability and functionality.




2. Literature Review

Panahi et al. (2013, pp. 379-397) analyzed literature to examine whether IT and
especially social web tools can adequately help share tacit knowledge. It was found
that multimedia content and applications enable the discussion, demonstration and
imitation of skills while communication tools (forums, chats and social networks),
user-generated content sites (wikis, blogs), collaborative systems and online
communities encourage storytelling, sharing experiences, collaboration and
interaction. The openness and ease of use reduce the time and effort needed to
share knowledge. However, there has not been undertaken enough research to
determine to which degree these social web tools actually influence the sharing of
tacit knowledge.

2.2 Informal Process Documentation and Knowledge Sharing

The studies and techniques that were summarized above were all conducted in
business settings. However, the idea of this paper is to create a tool that connects
informal, mostly web-based knowledge documentation and sharing methods that are
used by people in their daily lives with business process documentation. The
following section therefore addresses literature from the area of informal process
documentation.

2.2.1 Q&A sites

One of the most popular ways of online knowledge sharing occurs on question-and-
answer (Q&A) forums. There, users can ask questions on a wide variety of topics and
other users try to answer these questions. Usually, there is also a possibility to mark
or vote for an answer as the best answer.

In 2008, Adamic et al. (2008, pp. 665-674) examined one of these Q&A websites:
Yahoo! Answers. They were able to group all 25 high- and 1002 low-level categories
into three clusters: seeking advice, discussions or technical expertise sharing. These
clusters differed in thread length and user participation. On the one hand,
discussions and advice inquiries tended to consist of long threads, with users being
both askers and answerers in the same category. On the other hand, users usually
did not occupy the same role in the same factual knowledge forum — they were either
askers or answerers, not both — and question threads in these forums were usually
shorter. Based on thread length, number of answers and users’ track records,
Adamic et al. (2008, pp. 665-674) were able to predict which answer would be
selected as the best answer.

Focusing on one of these clusters proposed by Adamic et al. (2008, pp. 665-674) —
technical expertise sharing —, Bouguessa et al. (2010, pp. 1-49) introduced an
algorithm that identifies authoritative users. These community members are very
actively engaged on Yahoo! Answers and provide high-quality, detailed answers to
factual questions. By answering, voting for best answers and reporting misuse, they

10



2.2. Informal Process Documentation and Knowledge Sharing

were a key component of the website. Bouguessa et al. (2010, pp. 1-49) were able
to identify clusters that form around dominant authoritative users, creating small sub-
communities of knowledge transfer based on “trust, cooperation, and closer
communication” (Bouguessa et al. 2010, p. 46).

In recent years, Yahoo! Answers has experienced a decline of its traffic, making way
for new websites, such as StackOverflow or Quora (Wang et al. 2013, p. 1341).
While StackOverflow is similar to Yahoo! Answers except for focusing mainly on
computer programming questions, Quora has integrated social networking ideas into
its basic structure. Users can follow other users or topics and receive updates on
their followee’s activities or on questions and answers posted in these topics. Another
important feature is to display related questions next to a question. According to
Wang et al. (2013, pp. 1341-1351), these three aspects — the user-to-user ties, the
user-topic connections and the related question feature — are strongly tied to user
behavior. For example, the user-topic relationship generates user interest in browsing
and answering general questions and the Twitter-like stream of followees’ activities
attracts views and ‘best answer’ votes.

2.2.2 Wikis

Apart from Q&A forums, knowledge sharing is also apparent in online collaborative,
user-generated content outlets called wikis (Chu, Kennedy 2011, p. 582). One of the
most popular examples of a wiki is Wikipedia, an online encyclopedia where users
from all over the world can create and edit encyclopedia entries. In order to discover
what motivates users to contribute to Wikipedia, Nov (2007, pp. 60-64) surveyed 150
registered users of the website. It was found that having fun, expressing one’s values
and understanding or learning new things all have a positive influence on motivation
and on contribution levels. Factors such as social engagement, protection and job-
related advantages were not as motivating.

Chu, Kennedy (2011, pp. 518-597) compared another wiki tool, MediaWiki, with a
web-based, collaborative word processor, GoogleDocs, concerning their usability and
knowledge management ability in educational group projects. It was found that both
tools were easy to use and provided a friendly user interface. However, MediaWiki
was perceived to be more effective in knowledge management than GoogleDocs.

Fernandez (2004, pp. 1-5) introduced the tool Scaki to support distributed software
development processes and the teams that execute them. Scaki is made up of two
components: scaffolding, a supportive framework with step-by-step instructions that
is gradually removed as process knowledge is gained, and WikiWikiweb, a user-
editable server of content with links to entries within text passages. When creating a
process, a cover page with a title and a description is generated. Users are able to
add new entries to that cover page to create or link to artifacts, participants, activities
or tools. Activity pages are comprised of title, description and pre- and post-
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conditions, while the other elements only contain property text fields. Each page also
includes an event log which displays important events that involves the page content.
As scaffolding, these documents can be reused for multiple projects as long as an
instance — a copy of the scaffolding that is completely independent from that
scaffolding — is created for each project.

2.2.3 Tutorials

The web 2.0 has also been widely popular for online tutorial tools as a part of
informal and formal knowledge sharing. The two most common types of tutorials are
static and video tutorials. Static tutorials are made up of step-by-step text passages
and accompanying images (Chi et al. 2012, p. 93; Wang et al. 2014, p. 4027). They
have the advantage of being easy to navigate — fewer steps than usual are
accidentally skipped due to the ability to switch back and forth — and catering to
people who like to learn by reading and to those who prefer to learn by looking at
images (Chi et al. 2012, p. 93). However, static tutorials often fail to effectively
explain complex dynamic interactions (Chi et al. 2012, p. 3). Conversely, video
tutorials, often (screen) recordings of someone performing a task, sometimes with
voiceover instructions, are able to show a task in detail, including a program’s
response to user interaction (Chi et al. 2012, p. 93; Wang et al. 2014, pp. 4027—-
4028). However, within a video, it is hard to navigate, and using play, pause, rewind
and fast-forward to find the correct step can be time-consuming and may lead to
missing steps (Wang et al. 2014, p. 4027).

These tutorials can have a multitude of uses and goals. Section 2.2.3.1 will focus on
tutorials on information literacy created by universities. The next section will explain
the do-it-yourself (DIY) movement that popularized tutorials for crafts, home
improvement, electronic hacking etc. Then, section 2.2.3.3 will focus on other tutorial
types and the tools used to document and share them. There, many tutorials teach
interested parties how to use a specific computer application, especially in the field of
graphic editors and drawing applications.

2.2.3.1 Online Tutorials to Increase Information Literacy

Following the growing trend of online teaching and learning opportunities at
universities all over the world, a fair amount of research has been directed at the way
in which online tutorials are created by university libraries to improve students’
information literacy. The goal of these web-based instructions is to provoke active
learning and critical thinking in students’ minds by “connect[ing] instructional content
with media features to assist active learning and ultimately improve students’ learning
outcomes” (Zhang 2006, p. 296).

Anderson et al. (2008, pp. 61-63) analyzed online tutorials created by medical
libraries concerning common topics and design, elements of active learning and links
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to third-party tutorials. They found that more than half of the inspected library
websites created their own tutorials, the most popular topics being evidence-based
medicine, information literacy and the library’s catalogue. The most common tools for
creating these tutorials were HTML, PowerPoint, Flash and PDF. However, only
seven percent of the tutorials were seen to support active learning by providing
interactive experiences, such as performing searches, clicking on boxes for additional
information and taking part in quizzes or exercises during or at the end of the tutorial.
63% of the websites contained links to third-party tutorials. Anderson et al. (2008,
pp. 61-63) conclude that interactive elements, printable tutorials and screen
recording software should be used in future to support students’ active learning.

100 colleges and universities in the USA and Canada were studied by Yang (2009,
pp. 684—693) to see which kind of information literacy tutorial content they offer their
students. Among the 33% of universities that developed their own tutorials, the most
common technology used was tutorial software/Flash, followed by HTML and PDF.
Most of these tutorials focused on improving students’ search skills in a specific
database (40%) and general introductions to using Boolean operators or evaluating
Internet resources. Based on these findings, Yang (2009, pp. 684—693) proposed
using more game-like components that mix learning with fun and combining Flash,
HTML and CGI to create “a combination of good contents, logically connected links
with clear verbal explanation, and animated, interactive demonstrations” (Yang 2009,
p. 692).

Zhang (2006, pp. 294-306) suggests that the user interface of a tutorial and its visual
components are key factors to “capture students’ attention, orient them for learning,
and encourage them to actively participate in the learning process” (Zhang 2006,
p. 297). As seen in many online instructions, the display of too much information can
be overwhelming and even prevent the student from starting or continuing with a
tutorial. To avoid this, text elements should be kept short, simple and well organized,
preferably delivered in small paragraphs. Three to five colors should be used
consistently. Graphics should be added to text passages in order to decrease the
students’ cognitive load and to emphasize important information, however only when
serving a context-related purpose. Arrows or other navigational elements should be
displayed at consistent positions to help students navigate through the tutorial and
know their position within. Auditory content should be short and direct in presenting
the most important information and only be used when directly associated with the
text or task to be performed. Video content is especially recommended for
summarizing, displaying abstract information, and illustrating movement. Audio and
video elements need to provide the possibility to play, pause, rewind, and fast
forward. One critical element to web-based tutorials is interactivity, which can be
achieved by providing quizzes and exercises or by communicating with students via
email, chats or forums. The latter can also be used as a way of sending feedback to
librarians or tutorial creators.
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Gustavson et al. (2011, pp. 725-740) describe the process of designing and creating
The Library 101: Introduction to Research, an online tutorial module teaching
students the core elements of information literacy such as navigating the library’s
website, searching for, evaluating and citing sources as well as avoiding plagiarism.
Tools such as Camtasia, Audacity, Microsoft's Photo Story 3, Power Point and
Google Docs were used to create the multimedia tutorials.

WebTA is a hybrid learning tool for creating and using web-based exercises/tutorials
on the topic of chemical engineering. It allows for immediate feedback, automatically
generates random numbers for problems, integrates necessary calculation software
(e.g. Matlab) and offers a scoring system with multiple attempts (Cular et al. 2004,
pp. 5621-5631).

2.2.3.2 DIY and Maker Culture and Their Motivations

According to Kuznetsov, Paulos (2010, p. 295), DIY or ‘Do It Yourself is “any
creation, modification or repair of objects without the aid of paid professionals”. This
activity can range from home improvement and decoration over cooking and crafting
creating electronics such as radios or mobile phones. The DIY movement has been
gaining more and more popularity over the last few decades, influenced by factors
such as media, social contacts, manufacturers and retailers (Watson, Shove 2008,
p. 74). There are ‘Maker Faires’ all over the world where creators can meet, share
their passions and sell their creations (Torrey et al. 2007, p. 394) and even a Maker’s
Bill of Rights (Jalopy et al. 2006) has been popularized. It is comprised of 17
statements on what all hardware devices should or should not be. Next to
replaceable batteries and accessible supplies, it is also important that schematics are
included in order to understand the workings and functionalities of the device.
Through new technologies, especially the Internet, the way creators communicate
and share DIY projects and process documentations has changed significantly.
There are many tools and emerging communities available to support this knowledge
exchange between creators which will briefly be explained below, with a more
detailed overview of these tools and communities in Table 8 in the Appendix A — DIY
Tools Overview.

Instructables, “a place that lets you explore, document and share your creations”
(Instructables 2014), was created in August 2005 at the MIT Media Lab, first as an
internal way of sharing projects and processes between PhD students, and later as a
public DIY community. It can be accessed via the Internet or the app for iOS or
Android devices. Over 100,000 guides — so-called Instructables — have been posted
to the 6 categories Technology, Workshop, Living, Food, Outside and Play. One
example of such an Instructrable can be seen in Figure 2. Members can create and
edit their own step-by-step guides, share guides via social media platforms
(Facebook, Twitter, Google+, Tumblr and Email), comment on, rate and favorite
guides, take part in contests and send private messages to each other. Each
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Instructable is composed of an introduction and a list of steps which can contain text,
images, videos, other files or links. A basic Instructables membership is free of
charge, however, for complete functionality, it costs $2-4 per month. In 2011,
Instructables was acquired by Autodesk.

=
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Figure 2: Example of an Instructable

Best Places in Berlin
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© Mauerpark flea market
Opens on Sund: from SAM til Late a

Figure 3: A tutorial on Snapguide via web view (left) and a guide on Stps.co (right)
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Similar to Instructables, Snapguide is an online DIY community for sharing step-by-
step how-to guides such as the image on the left of Figure 3. There are 17
categories, including Arts & Crafts, Food, Home, Music, Outdoors, Pets, and
Technology. Users can favorite and share guides and interact via commenting on
guides and steps. They can also follow other users to be kept up-to-date with a
creator’s newest guides and activities (Snapguide 2014) .

Stps.co is a website for creating step-by-step guides with text blocks, images, videos,
maps and source code as possible step elements. These guides are not publicly
visible; however, a direct link to the created guide can be obtained and shared via
Facebook, Twitter and Google+. Due to this exclusivity and no (DIY) community,
Stps.co can be used in very versatile ways, not only for crafting instructions, but also
for city guides or collections of favorite restaurants (see Figure 3 on the right) (Stps
2014).

Ravelry was founded in 2007 as an online community for crocheting and knitting.
Members can create projects and share their progress from start to finish via
annotated blog posts, photos and status updates. Different hooks, yarn types and
patterns can be added to every project in order to enable other users to try the
project for themselves. It is also possible to leave comments on projects and discuss
topics and ask questions in a forum. Ravelry also includes a patterns store and a
marketplace with products sold by Ravelry members. In February 2014, Ravelry
reached four million members (Ravelry 2014).

Craftster is an online crafting community with about 300,000 members and over 1
million readers every month. Guides are created as entries in the corresponding craft
forum and can be shared and commented on by all users. Craftster was founded in
2003 and sold to Internet Brands in 2009 (Craftster 2014)

Dorkbots are regular, mostly monthly, meetings for people that are interested in
projects ranging from electronic art to new gadgets, aiming at

“creat[ing] an informal, friendly environment in which people can talk about
the work they're doing and foster[ing] discussion about that work; help[ing]
bring together people from different backgrounds who are interested in
similar things; giv[ing] us all an opportunity to see the strange things our
neighbors are doing with electricity.” (Dorkbot 2014)

These meetings are scheduled in cities all around the world by volunteers and often
include guest speakers and presenters to elicit a discussion and information
exchange of projects and ideas. The first Dorkbot happened at the Columbia
University Computer Music Center in 2000 (Kuznetsov, Paulos 2010, p. 297).
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Etsy is a platform for buying and selling unique and (mostly) homemade products,
ranging from jewelry and clothing to decoration items. It was founded in 2005 and
currently has more than 40 million users (Etsy 2014).

Adafruit sells electronic parts, such as Arduino boards, LEDs, and displays, which
can be used in completing the DIY tutorials on their website. It was founded in 2005
(Adafruit 2014).

Kuznetsov, Paulos (2010, pp.295-304) surveyed 2608 members of six DIY
communities (Instructables, Craftster, Adafruit, Ravelry, Drokbot and Etsy) and got 5
gualitative answers from a more detailed follow-up questionnaire. They found that
more than 90% of community members participate via commenting, posting
guestions and responding to answers, 43% doing so on a daily or weekly basis. For
many, the information exchange via comments is the core element of DIY processes.
On the one hand, comments can act as feedback and thereby provide great
opportunities for creators to learn or improve their skills even after having published
their work process. On the other hand, questions and answers can help to
understand and overcome users’ unique obstacles in following the process. Both of
these factors highly contribute to connecting users and creators. The most common
motivating factors for taking part in DIY communities were getting inspiration and new
ideas for future projects, learning new concepts as well as meeting people with
similar interests. ‘Having fun’ was also mentioned by many. Working on DIY projects
is motivated by a desire to express oneself, to learn new skills, to create things one
cannot buy, to personalize objects and to challenge oneself. While 90% of the survey
participants share some of their own projects, less than 10% showcase all of them.
The most commonly agreed with factor for not sharing a work process is the lack of
time, followed by the feeling that the project is too easy, not creative, not new or,
simply, not interesting. Images, step-by-step instructions and comments were found
to be the most influential aspects of DIY communities. Since most DIY projects cost
less than $50, the barrier of entry for building up a set of skills and participating via
comments is very low, enabling an “exchange of ideas with [...] many different
persons with different technical, artistic and professional backgrounds” (Kuznetsov,
Paulos 2010, p. 301). Kuznetsov, Paulos (2010, p. 303) suggested that “images and
tutorials can be made more powerful through voice annotation, interactive features,
and graphical search, among others” and called for tools and future work on media
for expressive knowledge transfer.

Two publications focus solely on the online community Instructables. On the one
hand, van Ittersum (2014, pp. 227-246) examined the communication of information
in Instructables. Contrary to popular short and precise step descriptions, tutorials in
which authors mix the actual task with an ad-hoc narrative of their experiences,
including problems, conditions, better approaches and possible alternatives, can not
only be good guides for other users, but also teach the core DIY approach of
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repurposing and reusing objects that are already around or easy to acquire. This
results in a motivational boost for users who do not have all the required materials or
who need to try a different approach. They may identify with the author’s problems
and be thankful for the ideas and debugging he/she has already done. The author is
often seen as an expert who can be consulted at any time during challenges and
uncertainties. Thus, these narrative instructions have a reassuring and de-
dramatizing character that encourages participation and engagement.

On the other hand, Tseng, Resnick (2014, pp.425-428) studied users of
Instructables concerning their creation and sharing process of DIY project
documentations by conducting semi-structured interviews with five creators and
surveying 230 users. The five interviewees stated that they documented their projects
in order to preserve them and provide others with the ability to learn and try out
something new. It was found that executing a process and documenting it on-the-go
are two commonly conflicting activities — taking a picture in the middle of a task is
often forgotten and the to-be-documented moment has to be recreated after finishing
the project. Tseng, Resnick (2014, pp. 425-428) also found that translating the
documentation into the Instructable format was done in two different ways. Some
would present their process as a simple replicable recipe, only containing activities
and materials. Others would try to tell their story, including mistakes and fallbacks, to
provide even more opportunities for readers to learn from the documentation, to
debug their problems or to find solutions in mentioned suggestions. Nevertheless, in
both cases, creating the Instructable is a time-consuming activity that includes
selecting, editing and uploading pictures and writing text to explain or accompany
them. Therefore, Tseng, Resnick (2014, pp.425-428) suggested to integrate
designing and documenting in a more time-saving and simple way in one tool. Most
survey participants use Instructable to get ideas for new projects or to learn new
techniques, whereby users that had created their own Instructable (70%) were not as
interested in learning new techniques as non-authors. 60% stated to have recreated
other users’ Instructables, usually using them as a guide rather than a strict
specification. Often, modifications and customizations are needed to cope with
missing tools, different materials or other handicaps. Users are thus usually more
interested in the story of the documentation than the recipe, since they might have to
substitute parts of the guide and it is possible that the author tried something similar
and encountered problems from which the users can learn.

After examining regular DIY guides, Dalton et al. (2014, pp. 1405-1410) recognized
a number of challenges in online tutorials: the list of supplies or ingredients is often
incomplete, the sequencing of the guide steps is not presented correctly, and
important information is often missing or lost within a text block. They propose a
guide structure similar to cookbook recipes with short, simple and accurate user
instructions and a perfect placement for displaying the materials needed. This is
achieved by adding the supplies and tools to the exact moment of the guide in which
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they are needed and highlighting them in a bold font to allow for a quick skimming of
the text and the needed materials. Each activity to be carried out is presented in its
own new paragraph. The guide starts with an image and/or a written representation
of the guide result in order to emphasize the purpose of the tutorial. However, with
this simplistic version of a guide, media elements, such as images, videos or maps,
are not included even if they lead to a better understanding of the process described.
Dalton et al’s (2014, pp. 1405-1410) recipe style tutorials have not yet been
assessed for their improvement of the understandability, readability or usability of
guides.

Hughes, Gonzalez (2009, pp. 138-145) studied video instruction sharing websites.
There, the most commonly viewed (clusters of) categories were ‘Crafts & Hobbies’
and ‘Technology & PCs’. More than half of the comments left on videos are of a
congratulatory or complementary nature. Other common remarks are critiquing and
suggesting improvements. Hughes, Gonzalez (2009, pp. 138-145) also identified
three factors that motivate creators to share their videos: helping other users, building
up a reputation or winning a competition or a prize.

Analyzing the comments sections of 42 tutorials, Lafreniere et al. (2013a, pp. 303—
310) found that more than half of the comments contained praise, encouragement or
thanks. 10% of all comments contained suggestions for improvement. Motivations for
using the tutorials ranged from needing immediate help for carrying out a task to
expanding one’s skillset. Lafreniere et al. (2013a, pp. 303-310) suggests several
improvements for comments sections: adding tags to comments to see their intent,
the ability to edit or annotate the tutorial as a non-author (much like a wiki), and
integrating the application for which the tutorial was created into the tutorial.

Roeck et al. (2012, pp. 170-179) presented a manifesto for developers of DIY guide
creation tools and sharing platforms. Out of the 13 demands, the most important
ones for this paper will be summarized below. Firstly, the tool should “inspire to be
creative” (Roeck et al. 2012, p. 173), motivate users to try out new and uncommon
ideas and limit them in carrying out their passions as little as possible. Secondly, the
manifesto states for the system to offer different levels of complexity for amateurs,
professional-amateurs and professionals. The third demand is that the platform
enables users to start their projects based on ideas, materials or other projects,
supporting an emerging picture of the end result as the artifact is being created,
shaped and enhanced. As a fourth important requirement, the guide creation tool
should support the existence and sharing of unfinished work-in-progress so that
users can experience the evolution of the process, help each other in overcoming
obstacles, and motivate one another to continue and finish projects. The platform
should remind users of unfinished projects and coach them into continuing their work
on them. Fifthly, the system should provide opportunities for users with different roles
(such as creators, spectators, debuggers, enhancers, etc.) to collaborate and
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communicate in a playful and motivating fashion. Lastly, language and terminology
should be adapted to the current user (neither too ‘cute’ nor too many unclear
technical terms), support multiple operating systems and platforms and provide
added value for all stakeholders and participants. Since these guidelines are
presented from a very high-level point of view, Roeck et al. (2012, pp. 170-179)
suggest using this manifesto as a framework for examining the future end users of
the to-be-developed system and their goals, demands, wishes, levels of expertise,
etc.

Watson, Shove (2008, pp. 69-89) discussed the relationship between product,
competence, practice and project. Depending on the type of consumer — ‘Confident
Enthusiast’, ‘Pragmatist’, ‘Newbie’, or ‘Hobbyistt — companies create different
products that meet each group’s needs. For example, affordable tools with multiple
clear purposes are targeted at the segment of ‘Newbies’. Combining humans and
products, competence is defined as “a characteristic of the human subject [...]
distributed between practitioners and the tools and materials they use” (Watson,
Shove 2008, p. 78). This combination of humans and objects creates completely new
capabilities and possibilities for engaging with the world. In this context, new
technological developments that provide opportunities for amateurs are simply seen
as a shift in competence within a network of human and non-human entities. In the
DIY practice, however, it is often necessary to combine a multitude of tools, materials
and human knowledge and skills in order to reach a certain level of competence and
gain the ability to perform a specific task. Plans, decisions, practices, time, effort and
tools and materials are combined in a project to achieve an observable goal, often
driven by events, circumstances and an economic rationality.

Due to their complexity and uncertainty, electronic products are not as common as
craft and home improvement projects in DIY instructions. Mellis and Buechley
organized a couple of workshops, such as for creating a set of speakers and a 3D-
printed computer mouse (Mellis, Buechley 2012, pp. 268-277) and a mobile phone
(Mellis, Buechley 2014, pp.1723-1732). The goal of these workshops was to
understand how amateurs can be introduced to completely new materials, tools and
techniques, how well they are able to work with them and how high-tech DIY can
empower them. They found that DIY opportunities and possibilities in the electronic
sector heavily depend on the decisions of industrial manufacturers or hobbyist
services in providing materials and tools. The degree to which creators are able to
get involved is often connected to the suspected usability of what they create (e.g. a
phone for daily use or a phone to understand how phones work). Due to a lack of
time, tools or materials, tradeoffs had to be accepted in order to be able to continue
working on the device (robustness, usability, design). It was found that creating an
electronic device helped participants by making them realize that they can choose to
produce electronic products on their own, by giving them the opportunity to
understand the workings and construction of these products and by letting them see
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how guestionable the power and control of technology and technology companies is.
These factors indirectly empowered the participants (Mellis, Buechley 2014, p. 1731).
However, Phillips et al. (2013, p. 75) see both examples and challenges in the
empowerment of people who create artifacts as part of the ‘Maker’ movement. Bean,
Rosner (2014, pp. 26-27) pointed out that while DIY and the ‘Making’ culture may
empower to be creative, it has opened up a whole new market for tools, magazines,
books and supplies for hobbyist makers. As a result, they suggest referring to DIY
and ‘Making’ as a brand, as opposed to a movement.

Tanenbaum et al. (2013, pp.2603-2612) examined the democratization of
technological practices, “a broad cultural shift in how people engage with technology”
(Tanenbaum et al. 2013, p. 2604) by studying Steampunk Makers, Thai crafters,
hobbyists and professional programmers. They discovered four key elements of
democratized technology: playfulness, tools for production, industrial infrastructures
and knowledge sharing. Playfulness encompasses the joy of working with certain
materials and of being able to transform these materials into new creations. The tools
needed to work with these materials are also very important and often provide the
rediscovery of old market segments — knitters tend to prefer wooden needles to metal
ones, even though the latter are more efficient. Materials in industrial infrastructures
can be used as a starting point for makers (e.g. hacking Ikea furniture to adapt it to
personal needs) and industries’ standards can be basic collaborative components.
Finally, knowledge sharing is important to establish literacies for understanding and
applying these materials, tools and other media such as blueprints or patterns. In
conclusion, Tanenbaum et al. (2013, pp. 2603-2612) suggested to create more
knowledge sharing platforms that support people who have not yet taken part in the
maker culture, but who want to.

In order to find connections between mental models and the instructions derived from
these models, Phillips et al. (2013, pp. 74—79) examined on-paper instructions made
by Maker Faire visitors on the topics of making tea and making a fire. Since there
were no constraints on the format of the instructions, differences in length, complexity
and detail were identified. Both structural diagrams giving a general overview and
process diagrams with step-by-step instructions were submitted. Many participants
used images; written instructions were given in a simple and understandable
language. Even though all participants had the same objective, there were many
diverse solutions. For instance, some participants applied case distinction for milk or
sugar in the tea, whereas others used loops or warning annotations.

The goal of Torrey et al. (2007, pp. 391-410)’s semi-structured interviews was to
examine hobbyists’ practices and tools and their motivations for using them. It was
discovered that an author’s activities include knowledge retrieval and creation as part
of the knowledge sharing of tutorials. The interviewees’ motivations for sharing their
tutorials range from gaining website traffic to helping the community.
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Torrey et al. (2009, pp. 1371-1380) identified two main approaches to translating
information into actions. Firstly, the Backburner Approach iteratively processes
knowledge, lets it sink in, tries to progress and then sets the project aside for a while.
This means that usually creators work on a couple of projects at the same time.
Secondly, the Just Keep Moving Approach: here, limitations such as time, space or
materials force creators to only work on a single project at once. It was also found
that crafters can be separated into three groups: gathering knowledge for
professional reasons, crafting as a hobby and working with unique and new artifacts.

In a study conducted by Roy (2007, pp. 147-162), participants were given a set of
cards of frames of an assembly task as well as either a written explanation of each
frame or graphical outcome cards. Their task was to reorder the set of cards into their
proposed sequence. It was found that 90% of all participants misplaced at least one
frame and that graphical aids lead to fewer errors than textual aids. However, while
participants who were using written explanations made more errors in the beginning
of the assembly, the overall amount of errors declined. Contrarily, users of graphical
aids increasingly made more errors as their work progressed. Roy (2007, pp. 147—
162) recommends for designers of instructions to provide supplementary rather than
complementary information as redundancies tended to interfere with participants’
comprehension abilities.

The four key principles for user affect and delivery modes in the context of designing
minimalist learning-to-use software were studied by van der Meij, Hans (2007,
pp. 295-305). They recommend delivering information in a just-in-time format.
Compared to the conceptual, learning-by-reading mode where information is
presented in sections at the end of task explanations, this workflow mode presents
information just before the step that it is needed in. This leads to a 10% higher and
more accurate information processing as well as better learning outcomes. They
suggest this is due to an ideal exploitation of the moment in which the user is
motivated to process this information in order to accomplish an immediate goal. Van
der Meij, Hans (2007, pp. 295-305) also contrasted tutorials that had a co-user as an
emotional buddy with basic warm tutorials (‘warm’ in the sense of friendly tone,
positively influencing motivation and feelings, especially in case of error recovery).
They found that the co-user had no effect on learning outcomes and even a negative
effect on time taken to complete the tutorial. Thus, they recommend providing a good
mixture of ‘cold’ and ‘warm’ cognition for instructions in a tutorial.

2.2.3.3 Other Tools

This section introduces tutorial creation and knowledge documenting tools that are
not directly linked to the DIY culture.

In order to improve users’ success rates when following a tutorial, Chi et al. (2012,
pp. 93-102) propose to combine the benefits of both static and video tutorials in a
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mixed media tutorial with static instructions and step-by-step videos. Four design
guidelines for mixed media tutorials were suggested. Firstly, an overview of all of the
steps of the tutorial should be available, with easy navigation back and forth between
steps. Secondly, videos should be presented using a minimum amount of screen,
while still being legible. Thirdly, if there is a screen recording, interactions with the
application should be visualized. Lastly, the user should be able to choose the
medium he/she wants to use as reference for each step. Such mixed media tutorials
can be created with MixT. The tool records the screen, cuts the video into steps and
highlights interactions with the application. For each step, users can choose whether
to watch the video or simply view the images. A formative study testing static, video
and mixed media tutorials conducted by Chi et al. (2012, pp. 93-102) affirmed the
usefulness of mixed media tutorials: the fewest amount of errors were made and less
extraneous work was done.

DemoCut is a semi-automatic system for editing videos in order to create a tutorial
video Chi et al. (2013, pp. 141-150). Tutorial creation starts with the user recording a
one-take video of completing a physical task. Then, he/she watches the video in
DemoCut and adds markers at certain events. Such events could be the beginning of
a new step, an important action, a need for a close-up, a certain material or tool used
or a scene to cut out. Based on these markers, DemoCut analyzes the footage and
automatically suggests video segments, edits and effects. There are a multitude of
effects available — temporal such as speeding up or skipping parts of the video, or
visual with subtitles, annotations and zooms. After reviewing the video and changing
any of the effects in case of audio misses and cut-offs or any other inaccuracies, the
tutorial video is completed. In a user evaluation, adding markers was perceived as
easy and the automatically generated effects were seen as especially useful in
speeding-up or skipping a part of the video. While most evaluation participants were
satisfied with their outcome, some noted that it was too simple and didn’t allow for
enough manual adjusting.

Mura et al. (2013, pp. 1-14) introduced a tool for creating multimedia, step-by-step
tutorials from a video: Instructions Based on Event Segmentation (IBES). This
process starts by segmenting a video of the task the user wants to create instructions
for into its frames. These image sequences can be imported into IBES in order to
begin with the four steps of tutorial creation. First, the user needs to segment the
video frames into corresponding steps by using time markers. Second, he/she
chooses appropriate frames from each of these steps that best represent the (sub-
)task to be carried out. Third, text descriptions can be added to each step. Lastly, the
user is presented with the finished tutorial that can be printed out. On average,
executing these four steps takes about 12 minutes.

Lafreniere et al. (2013b, pp. 1779-1788) described four possibilities of connecting
applications with tutorials designed for them. First, in the isolated architecture,
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application and tutorial are in two different domains (desktop and web), with no
communication between the two. Second, the connected architecture provides a one-
or two-way communication path that allows for a tutorial’s reaction to the user’s
actions. However, the user still needs to switch back and forth between tutorial and
application. The third proposed connection is the Tutorial-in-Application architecture
where the tutorial is part of the application’s domain and can be presented in context
to the application. One of its downsides is the fact that the tutorials web presence is
taken away and the authors’ motivation for receiving recognition or ad money will be
lost. Therefore, Lafreniere et al. (2013b, pp. 1779-1788) introduced the fourth
category, the Application-in-Tutorial architecture, a web-based tutorial with ready-to-
use software. One example of such an architecture is FollowUs, a community
enhanced tutorial system created by Lafreniere et al. (2013b, pp. 1779-1788). It
records every user’s workflow in following a tutorial and displays these workflows as
a library of example usages to other users. It also allows for asking questions after
every step in a per-step Q&A. An empirical study conducted by Lafreniere et al.
(2013b, pp.1779-1788) showed that such a tool that provides multiple
demonstrations of a task leads to less frustration and a greater overall quality, among
others.

Another Application-in-Tutorial system is Sketch-Sketch Revolution. It is a tool for
creating and using tutorials in a drawing application environment. Tutorial authors
record their workflow of manipulating the canvas and interacting with user interface
elements and the tool automatically generates a tutorial based on that workflow.
Using features such as stroke preview — a display of individual strokes made by the
author that can be repeatedly referenced to —, users can more easily recreate a
complex drawing and interactively learn digital drawing techniques and the structure
of the drawing application. Results of a user study conducted by Fernquist et al.
(2011, pp. 373-382) show that the usability, assistance and clear goal presentation
of Sketch-Sketch Revolution reduce the fear of complex drawing tasks and lead to
greater success in carrying them out. However, it was also found that relying on the
interactive help and guidance features may lead to a decrease in learning effect.

EverTutor, created by Wang et al. (2014, pp. 4027-4038), is a Tutorial-in-Application
tool for smartphones that records touch events on the screen and creates an
interactive step-by-step tutorial based on these touch events. The tutorial is shown as
a full screen overlay on top of an application and has so-called cling holes that
suggest where the user should lay his finger as well as the sketch of a hand that says
what kind of gesture to perform and in which direction. These tutorials guide users
through an application or help them accomplish a task within an application on the
smartphone without having to switch back and forth between instructions (video, text,
and images) and application. EverTutor allows both creating and browsing of
tutorials. After conducting two user experiments, Wang et al. (2014, pp. 4027-4038)
found that EverTutor was the fastest and preferred method for creating tutorials (as

24



2.2. Informal Process Documentation and Knowledge Sharing

compared to video and static tutorials) by all participants. It was found that tutorials
created with EverTutor were rated best in all categories (easiest to follow, to
understand and to recall) and were completed three times as fast as video and static
tutorials. Especially older participants spent only half of the amount of time when
using the EverTutor tutorials.

An isolated architecture system for uploading, editing and organizing images and
screenshots in order to create step-by-step instructions for GUI applications has been
introduced by Miura, Yoshida (2013, pp. 1164-1171). By using this tool, PastePost,
users were able to halve their working time and increase task satisfaction and
efficiency.
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3 Methods

The basic timeline of the process of writing this thesis is depicted in Table 2. The
official start date was July 15" and the date of the submission was December 15™.
Originally, a waterfall-like step-by-step approach was laid out where one part of the
thesis would be completed before starting another part. However, mainly due to a
vast amount of interesting literature, many of these time periods had to be extended
and moved.

July August Sept. October Nov. Dec.

Literature Review

Initial presentation \ \ \ > \ < \ \ \ ‘ | ‘ ‘ |

Concept H

Implementation m

Evaluation H

Writing m:

Final presentation \ \ \ \ \ \ | \ \ | <
Planned time Actual time

Table 2: Gantt chart of the research process

The following sub-sections further detail how the particular areas of this research
project were executed.

3.1 Literature Review

At the beginning of the research project, a literature search was conducted. Based on
an initial table of possible search terms and key word combinations (see Table 3), the
databases Scopus and Web of Science were used for in-depth searches on the topic
of informal and business process modeling and documentation from the beginning of
August 2014 to mid-October 2014. Occasionally, Google Scholar was also made use
of, usually when searching for one of the informal process documentation tools (such
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as Snapguide or Instructables) in an academic research context. The corresponding
literature search diary for exact dates, search results and reasons for elimination of
publications in the context of this thesis can be found in Table 9 in the Appendix B —
Research Diary.

Ad-hoc Process Documentation Smartphone
Extemporaneous Operation Reporting Web-based
Offhand Procedure Registration App

Improvisational  Activity Declaration Application
Impromptu Modeling iOS/mobile device
Improvised Modelling Prototype
On-the-go Models Tool

On impulse Model Handheld Computer
Immediate Document Electronic

Informal Documenting Technology

Table 3: Initial collection of search terms

The process of filtering out suitable research publications from a list of search results
was as follows (see Figure 4). First, the title of each search result was examined in
order to determine whether the paper could have a possible connection to this
particular research project and the research questions. Publications fitting into the
research topic were added to the search diary. Then, the abstracts of all diary entries
were further analyzed and not suitable papers were marked as such and excluded
from any further analysis. The next step for the residual diary entries was to locate
the articles using the on- and offline access possibilities offered by the Technische
Universitat Minchen. However, quite a number of potentially interesting publications
could not be accessed and were therefore eliminated. After skimming the content of
all remaining diary entries, a last few were excluded and the rest was used to
construct the literature review found in section 2.

Title

Abstract

Accessibility

Figure 4: The process of filtering literature search results
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Some papers that are referenced in the literature review were not included in the
search diary because they were either directly recommended by other parties (e.g.
(Nonaka 1994)) or they were taken from a previous personal unpublished seminar
paper on Adaptive Case Management.

3.2 Requirements Elicitation

The requirements that will be presented in section 4 were based upon the
functionality of already existing process documentation tools and approaches. The
iPhone applications and web pages of the products Snapguide, Instructables,
Stps.co, Craftster and Ravelry were analyzed with respect to their functionalities,
capabilities and limitations (see Table 8 in the Appendix A — DIY Tools Overview).
These tools all implement four main use cases: creating tutorials, searching for
tutorials, giving feedback via ratings or sharing possibilities and user authentication.

3.3 Concept and Implementation

a a » O a a » O
Create tutorials XL 1 Publish tutorials S 1
. S 1 Edit tutorials, steps and
- Tutorial title step elements S 1
. . S 1 Delete tutorials, steps and
- Tutorial description step elements M 1
- Tutorial image M 2 Search tutorials M 1
- Tutorial tags S 4 User authentication M 1
- Step title S 1 Profile M 2
- Step text S 1 Favorite tutorials M 2
- Step image M 1 Share tutorials S 3
- Step video M 1 Comment on tutorials M 1
- Step audio M 1 Comment on tutorial steps M 2
- Step map M 1 Rate tutorials M 2
- Step checklist M 1 Track tutorial progress M-L 1
: M 2 Transfer progress to other
- Step list user M 2
Rearrange steps and M 1 Localization S 3
step elements

Table 4: Basic backlog (size S=>XL, priority 1-25)

Based on the requirements elicited in section 4, the basic system design, data
structure and user interface were created (see section 5 for more details). A
prioritized backlog of all needed functionalities was generated (Table 4) and its
elements were continuously implemented until all were fulfilled. During the time of
conception and implementation of the prototype, weekly meetings with the advisor
Marin Zec acted as small review meetings of the current development status. There,
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drawbacks of user interface elements, ideas for the database to be used as well as
re-prioritizations of certain backlog items (e.g. localization) were discussed.

3.4 Evaluation

The evaluation of the prototype was mainly prepared and conducted in November
2014. 25 randomly selected students at the Informatics building of the Technische
Universitadt Munchen participated. They were between 17 and 28 years old, mostly
male (1 female, 24 male). The most common fields of study were Mathematics,
Informatics and Informatics: Games Engineering. Please refer to section 6 for the
design, results, limitations and discussion of the evaluation.
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4 Requirements

This section introduces the minimal requirements for the prototypical implementation
of an ad-hoc process documentation app.

4.1 Roles

The system must be developed to support two types of roles. On the one hand, the
creator executes processes and documents them using the application. On the other
hand, the consumer reads the process documentation provided by the creator and
imitates the execution of the process in order to achieve a similar outcome. It should
be noted that both of these roles can be assumed by the same person.

4.2 Use Cases and Functional Requirements

System
Search for

tutorials
Register v
«include»
«include»
Logout b «includes$
/\ Transfer progress
— ('ud

e»

N 7S

Start progress on

«include tutorial
utoria \

«inglude»

«inclugé»

dinclude»
Create tutorial
«inclfide» . .
Favorite tutorial

r Consumer
Creato Edit tutorial
Rate tutorial

Comment on tutorial

Figure 5: Overview of use cases
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There are five main use cases that were mostly derived from DIY process
documentation applications such as Instructables and Snapguide that the system is
based upon. These tools all provide a way to create tutorials, to search for tutorials
and to give feedback to the creator. Additionally, the possibility of tracking one’s own
progress in executing the documented process emerged as an interesting new
feature. Lastly, a registration and login system is necessary when storing user-
specific data and differentiating between creators and consumers.

The following sections (4.2.1 to 4.2.5) will illustrate these five use cases in further
detail.

4.2.1 Tutorial Discovery

Users should be able to launch the application and immediately start looking for
suitable process documentations. There should be a search function that allows the
user to type in search keywords, searches the database of tutorials for and displays
results according to fit, rating and number of times it was added to users’ favorites.

After having found or discovered a tutorial, the user should be able to view all tutorial
information (see section 4.2.2) in order to determine whether the tutorial fits his/her
personal needs and abilities.

4.2.2 Multimedia Step-by-Step Tutorial Creation and Editing

Users should have the possibility to create a new tutorial. Each tutorial consists of a
title describing the goal of the tutorial in as few words as possible, a more detailed
description of the activity, one image of the result and a number of tags for better
discovery.

Most importantly, a tutorial must consist of at least one step. Each step has a title and
must contain at least one of the following step elements: a text block with written
instructions, an image depicting an important step moment, a video displaying
movements or interactions, an ad-hoc sound recording with voice instructions or
exemplary noise, a street map for easier navigation, a checklist or a list. Images and
videos can either be selected from the photo library of the smartphone or taken on-
the-go.

Next to the ability to create tutorials, a creator must also be able to edit his/her own
tutorials in order to update the content in tutorials, steps and step elements. New
technologies, new techniques or grammar/spelling mistakes can thereby easily be
corrected or inserted. Rearranging of steps or step elements must also be supported
as well as deleting tutorials, steps or step elements.

When logged in, newly created tutorials should be uploaded to the server
immediately. In case no authentication can be detected, the current user’s tutorials
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should be stored on the device and provide the possibility to be uploaded as soon as
the authentication changes.

4.2.3 Registration and Login

For any other activities apart from 4.2.1 and 4.2.2, the user is required to have an
account and be logged in. In order to register for an account, the user must enter a
valid email address, a preferred username and a password into corresponding fields.
After having created an account or entered a correct email-password pair, the user
will be logged into the application and stay logged in for 30 days without having to re-
enter his/her credentials.

4.2.4 Tutorial Progress

After having located a specific tutorial, the user should have the possibility to start
progress on that tutorial. This means that a new instance of the tutorial is created just
for this user and that steps or certain step elements can be marked as ‘completed’.
The system will track each user’s progress and upon returning to a particular tutorial
instance at a later point in time, the same tutorial state as before will be generated.

In order to encourage and increase tutorial completion, the user should be offered a
list of his/her unfinished tutorials on the main page.

The user should also be able to transfer the progress he/she has made on a tutorial
to another user so that that user can continue with the work that has already been
done (e.g. in case of iliness or vacation).

4.2.5 User Feedback

The system must also offer the user various possibilities to give feedback on tutorials
and tutorial steps.

A 5 star rating system should be used that depicts the rating of a specific tutorial as
generated by all users or, if available, by the current user in order to ensure high
tutorial quality and support the emergence of best practices.

Users should also be able to express their opinion concerning understandability,
replicability, complexity, problems or workarounds in form of comments. These
comments can be added to the general tutorial or to specific tutorial steps.

In order to show appreciation or to mark tutorials for later revisiting, users should be
able to save a tutorial to their list of favorites. This list of favorites needs to be
available to the user at any point in time when he/she is connected to the Internet.
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4.3 Non-Functional Requirements

Apart from the functional requirements mentioned above, the system in general must
adhere to certain behavioral requirements:

- Performance: The system shall display an activity indicator when elements
take time to be loaded.

- Availability: The system must be available at all times, except when
upgrading or restarting the database. In case of no network connection on the
client, the system shall enable the user to create tutorials and to upload them
to the server once the network connection becomes available again.

- Maintainability: The app shall be developed following the ’iOS Coding
Handbook - Guidelines, Conventions, and Tips' from June 25, 2014 by
Stephan Krusche and Tobias Haeberle at the chair of Prof. Dr. Briigge at the
Technische Universitat Minchen (Krusche, Haeberle 2014, pp. 1-39).

- Usability: Error messages shall only be presented when the user can (try to)
perform an action that could potentially fix the erroneous situation. Therefore,
error messages shall always include a proposed solution to the problem.

- Security: The system shall insure that data is protected from unauthorized
access. All authorization communication between client and server needs to
be encrypted (username and password data).

- Localization: The app must be available in German and English, depending
on the smartphone’s language preference settings.

- Implementation: The app shall be built in Xcode 6 and run on all official
i0S8.1 iPhones.

- Capacity and Scalability: The system shall not store any tutorial information
on the local client device except in case of an unauthenticated user creating
tutorials
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Based on the requirements elicitation in section 4, a prototypical application was
developed. Its system architecture, underlying data model and user interface will be
introduced in the following sections.

5.1 Data Model

The basic data model that the system is based upon can be seen in Figure 6. The
central element of the data model is the AFTutorial. It contains all tutorial data, such
as the title, the description, the image and any number of tags. Each AFTutorial also
includes at least one or more AFSteps. Each step, in turn, has a title and a number
(starting at 1) for identifying the order and must also consist of at least one
AFStepElement. An AFStepElement is a single component with a unique ordering
number and a specific type, such as Text, Image, Video, Audio, Map, Checklist or
List. This allows for multiple elements of the same type within a step, in an order that
is completely decided upon by the tutorial creator.

AFStepElementText

+text : NSString

AFTutorial
+tutoriallD : NSString AFStep AFStepElementimage
iitle :‘NSSlrln.g . N +tutorial +steps N 1 U :
+tutorialDescription : NSString [ +steplD : NSString +encodedImageString : NSString
+encodedimageString : NSString | 1 1.+ | +stepTitle : NSString +image Ulimage
+published : NSNumber +stepNumber : NSNumber
+image : Ullmage +complete : NSNumber
+tags : NSArray v AFStepElementVideo
+publicationDate : NSDate 1| 4step

+encodedVideoString : NSString
+videoThumbnail : Ullmage
+videoFilePath : NSString

1.* | +stepElement

AFStepElement AFStepElementAudio

+type : NSString
+elementID : NSString
+elementNumber : NSNumber

+encodedAudioString : NSString
+audioFilePath : NSString

AFStepElementMap

+mapAddress : NSString
+longitude : NSNumber
+latitude : NSNumber

AFChecklistElement

AFStepElementChecklist (. +checklistElementID : NSString

+text : NSString
+completed : NSNumber

AFStepElementList

+list : NSArray

Figure 6: The basic data model of the prototypical application
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An extension of the initial data model (see Figure 7) introduces user-specific data and
functionality such as rating, adding to favorites, commenting and progress tracking.
Each AFTutorial can only be created by one AFUser who has the single right to
change or delete the tutorial, steps and step elements. An infinite number of other
users can favorite or rate the tutorial or comment on an AFTutorial or on an AFStep.

0.* | +comments

AFComment

0.* 1
+tutoriallD : NSString 4 AFTutorial +step | 0.1

+userl|D : NSString +comments +tutorial +
+steplD : NSString
+message : NSString

+tutoriallD : NSString AFStep
+title : NSString

1 +tutorial +steps

+tutorialDescription : NSString +steplD : NSString
0.* | +comments +tutorial +encodedIimageString : NSString | 1 1.* +stepTitle : NSString
+published : NSNumber +stepNumber : NSNumber
0.* +image : Ullmage +complete : NSNumber

+tags : NSArray
+publicationDate : NSDate

+tutorial

i

+tutorial
0..* | +ratings

AFRating

+rating : NSNumber

0..* | +favorites

+ratings

AFFavorite

+favorited : NSNumber

+user | 1

. *
+favorites | 0.. +creator

AFUser

1
1

-

+userlID : NSString
+user +username : NSString
+email : NSString
+provider : NSString

+user | 1

Figure 7: The extended data model

The application receives most of its model content from a database server with the
root node located at https://stepster.firebaseio.com/. More information on the system
architecture can be found in section 5.2.

On the server, all data is stored as JSON objects, thereby increasing the extensibility
of the prototype. A flat hierarchy is implemented so that loading one node does not
also invoke loading its potentially vast number of children. This is especially useful
when searching for keywords in the title or tags of all tutorials — the steps and step
elements of the fitting tutorials do not automatically have to be loaded as well.
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stepster = StEps

[=].. cOmments E -Jb6SzdmfHswT35-NDEm

- -Jb6RpRDELOmMxw45I-Ct

- stepElements

b 02 - Jb6T1quB; IgQeDgmRXF"
commentID: "-JbLgmiFI8XDP1iZ12WO" e
----------- steplD: "-J1b6SzdmfHswT35-NDEm"
message: "Why is this step needed?”
----------- stepNumber: 1

stepID: "-Jb6_k3Uf6GYtfIouvryY" .
----------- stepTitle: "Locate the scanner"

i tutoriallD: " - Jb6RpRDELOMxWASL-Ct"

----------- tutoriallD: " -Jb6RpRDELOMXxW451-Ct"

b USETID: "simplelogin:19™ 1 i userlD: "simplelogin:17"

(=} favorites (=) tutorials

\:‘ -------- -Jb6RpRDELOmMxw45I-Ct (=} ~JbERpRDELOmMxw45I-Ct

simplelogin:19: true comments

=.... iINProgress b 02 " - Jb6SzdMFHSWT35-NDEM"

(=]~ ~JbIPOX9bMAjTdZMi8F2
E‘ simplelogin:19
-JbLIeX_RJBAIZFJIQ71: true

fumnene -JDLIf-_OQXPIWF9-h_0: false

I "scanning”

I "scanner"

----------- title: "Scanning to Email ..."

F--medi@a b tutorialDescription: "This is ..."
-JbLg5DOVcEX2-X1Sddn i tutoriallD: " - Jb6RpRDEL G451 -Ct"
b 0: "data:image/jpeg;base6d, M. ..==" | be userlD: "simplelogin:17"
(=) ratings (=)o USEFS
S -JbERPRDELOMXWA5I-Ct 4. simplelogin:19
simplelogin:17:4 email: "evaluation@tum.de"

=) stepElements [ fflvorites

-Jb6T1quBjlgQeDgmRxf i -JDBRPRDELOMXW45I-Ct: true

[=]-- iNProgress

‘‘‘‘‘‘‘‘‘‘‘ elementID: "-Jb6T1quBjIgQeDgmRxf" ;
funn -JDIPOXSDMAJTAZMi8F2: true

----------- elementNumber: 1 i
........... provider: "password"

<] tutorials
vvvvvvvvvv teXRt "The scanners can ... v -JbGeZSNYPBHZRIW7ST: true
.......... type: "Text" - USETID: "simplelogin:19”
........... userlD: "simplelogin:17" e USEFNAME: "student”

Figure 8: An example of the data model as a simplified JSON file on Firebase

The data model on the server is distributed over nine different locations as can be
seen in a very simplified version of the content structure in Figure 8. Firstly, all basic
information of a tutorial with the identifier tutorial_id is stored at tutorials/$tutorial_id.
Instead of a list of step objects, the steps array only includes the unique identifiers of
all steps. The JSON objects for these step ids can then be retrieved at
steps/$step_id. Like the tutorial, the list of step elements of a step solely contains
step element ids. The matching JSON files, in turn, are located at
stepElements/$stepElement_id. Media elements such as images, videos and audio
recordings are stored separately at media/$stepElement_id to allow for asynchronous
downloading. Each user that has signed up for a Stepster account using the
application can be found at users/$user_id where authentication method and
username are noted. For a quick allocation of a user’s tutorials, favorites and ‘In
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Progress’ tutorials, the user object on the server also stores the corresponding
tutorial ids at users/$user_id/tutorials, users/$user_id/favorites and
users/$user_id/inProgress. All ratings of a tutorial are stored as numbers at
ratings/$tutorial_id/$user_id.  Similarly, favorites are Boolean values at
favorites/$tutorial_id/$user_id. Comments are stored with a unique identifier at
comments/$comment_id — each tutorials contains a reference to the ids of its
comments. Lastly, a user’s progress is stored at inProgress/$tutorial_id/$user_id

5.2 System Design

The system is designed as a simple model-view-controller application (see Figure 9).
The views are constructed in the iOS Interface Builder and stored in a file called
Main.storyboard. Each view is connected to a controller that loads and sets the
dynamic view content from the server and carries out button actions. Any server
communication is done using a singleton instance of the class FirebaseDAO. This
class contains all calls that create, update, remove and read content on the server as
well as methods for the parsing of JSON objects from the server and converting the
local model to JSON objects. In order to communicate with the server, the
FirebaseDAO class makes use of the Firebase SDK that is part of the free Hacker
Plan offered by the service Firebase.

In case the user of the application is not authenticated when creating a tutorial, the
class AFSerializationController offers methods to add this tutorial to a file called
‘tutorials.json’ on the local device and to update and load all tutorials from this
location if needed. The AFModelManager encompasses basic methods for creating
data objects while the AFMediaManager provides methods for working with media
resources, e.g. resizing images and en- and decoding media content (images,
videos, audio recordings) into JSON-conform byte64 strings. These four classes —
FirebaseDAO, AFSerializationController, AFModelManager and AFMediaManager —
were created to reduce the code redundancy in the view controller classes and to
consolidate similar methods in a respective class.

Firebase iOS Device
<<component>> @ <<component>> E. 1
Firebase AFFirebaseDAO <<component>> é’j
; Model
<<component>> €]
AFSerializationController )
<<component>>
Controller
<<component>> €]
AFModelManager 3
<<component>> $:|
<<component>> &1 View :
AFMediaManager

Figure 9: The system architecture
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As stated in section 4.3, the target operating system for the application was iOS 8.1
and the development environment Xcode 6.

5.3 User Interface

For generating a feeling for the application without having to write any code, the first
version of the user interface was simply mocked-up using (Balsamiq Mockups).
Trying out the application as a simple PDF file with clickable buttons resulted in
noticing and resolving a number of shortcomings. Since the application targets novice
users with little to no experience in process documentation, its user interface needed
to be as intuitive and easy-to-use as possible. Therefore, a few different alternatives
were reviewed that structured the content of the application differently. One example
of this user-friendly restructuring can be seen in the evolution of the ‘Discover’ screen
in Figure 10.

90000 seC 140 AM

150 AM

®9800 ABC 8800 ABC

Stepst
D App name D App name cpeTe
L

I Create a tutorial J L Quick tuterial creation on the go.

My tutorials I'm working on.. [ E

1136 AM

My profile ﬁ”)

Popular

I'm working on...

Popular right now

Figure 10: The evolution of the 'Discover' screen in mockups

The ‘Discover’ screen is the first functional screen the user is presented with when
starting the application. The image on the left in Figure 10 depicts one of the first
versions of the ‘Discover screen in which links to all functions and the user's
personal content were displayed on one page. However, this screen appeared to be
too overwhelming as a user’s first look into and impression of the application and, as
a result, a tab bar at the bottom of the screen was introduced. It divides the
application into five main areas — Tutorial Discovery, Progress Tracking, Tutorial
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Creation and Editing, Profile and Settings — that can be easily navigated to from any
screen (see Figure 11).

Qa2 85

Figure 11: The tab bar: Tutorial Discovery, Progress Tracking, Tutorial Creation and
Editing, Profile and Settings

Each tab bar item is connected to a navigation controller that stacks view controllers
(objects managing the content of the screen) on top of each other in the order in
which they were activated. It allows for navigating to new screens via segues and
back to old screens with chevrons in a navigation bar at the top of the screen (see
Figure 12).

8800 LBC 1140 AM K

< Title

Figure 12: An example of a navigation bar at the top of the screen
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Tutorial View
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About Us
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Figure 13: The app controller hierarchy
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A better visualization of the hierarchy of the tab bar controller, the navigation
controllers and the view controllers can be seen in Figure 13. The arrows with solid
lines represent the natural segues available via the navigation controllers, while the
arrows with a dotted line point to a more complex changing of views. There, the tab
bar item and the corresponding navigation controller have to be programmatically
modified to switch between views.

With this new structure introduced by the tab bar, however, the two main use cases
of the application — creating a tutorial and finding a tutorial — still needed to be
adequately incorporated into the ‘Discover’ screen. While the center screen in Figure
10 provides an easy way of discovering tutorials with a built-in search bar, tutorial
creation is still hidden away in the innermost item of the tab bar. It was suspected
that this extra tap might impede the concept of using the application for ad-hoc
process documentation. As a result, extra buttons on the ‘Discover’ screen were
introduced that allow for immediate recording of step elements and automatically
creates a tutorial and step for the current user on the server or locally (see image on
the right of Figure 10).

After having settled on a basic version of the user interface using mockups, this
version was implemented and more changes and modifications were gradually added
as easier alternatives were noticed and too complex structures were reduced. The
following sections further detail the final structure, look and content of all tab bar
items.

The color palette that was used was based on the Adobe Color CC theme ‘Cherry
Cheesecake’ and is depicted in Figure 14.

Figure 14: The color palette of the application

The prototypical application uses icons from the sets (lonicons) and (Octicons).

While most of the user interface elements that were made use of are basic iOS
features provided by Apple, there are a few add-ons that will be mentioned below. A
visual overview of these software products can be seen in Figure 15. The iCarousel
developed by Lockwood is used in the application for displaying information and
images of tutorials (Lockwood 2014). By swiping across the images, connected
content can be updated and the user can navigate between a variety of tutorials. As
a customizable checkbox allowing for user interaction, M13Checkbox by McQuilkin
was also added to the project (McQuilkin 2014). MarqueelLabel by Powell is a simple
label that scrolls its content if the size of the label is smaller than the NSString it is
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supposed to represent (Powell 2013). It was mostly used in navigation bars to avoid
long tutorial or step titles to be cut off. Garcia developed the EDStarRating, a star
rating mechanism that was incorporated to allow users to rate tutorials and display
the tutorial ratings accordingly (Garcia 2014).

: w w w w* i
I P s
L (0 0 " e & A e H

Figure 15: The features iCarousel (left, (Lockwood 2014)), M13Checkbox (center,
(McQuilkin 2014)), and EDStarRatng (right, (Garcia 2014))

5.3.1 Tutorial Discovery

The first item of the tab bar is depicted in Figure 16 to Figure 20. It corresponds to
the use case Tutorial Discovery and also incorporates the use cases

Quick tutorial creation on-the-go:

B @ W«
' m B

Quick tutorial creation on-the-go:

B @ W«
Q.D

Quick tutorial creation on-the-go:

B O W«
@nl:,

’ I'm working on..

’ I'm working on..

> I'm working on..

Nothing, yet! Remember: you can start
working on a tutorial by clicking on the 'Play’
button and by checking empty check boxes!

Log in or sign up in order to see what you're

working on!

Figure 16: The 'Discover' screen if user is not logged in (left), if he has no in progress
tutorials (center) and if he does have in progress tutorials (right).

As discussed above, the first screen of ‘Discover’ is the screen the user is initially
presented with when starting the application. It contains a search bar, tools for quick
tutorial creation as well as an iCarousel of tutorials the user is currently working on.
While the top half of the screen remains the same, the second half below the black
line changes depending on the user’s state (see Figure 16). For example, if the user
is not authenticated, the ‘In Progress’ tutorials cannot be loaded from the server and
therefore a message notifying him/her to log into his/her account or sign up for one
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will be presented. If the user is authenticated but has not started progress on any
tutorials, a message will remind or teach him/her to do so by tapping ‘start’ buttons or
by checking empty checkboxes.

—

Keep Your Desk Organized ¥ 3% %¢ ¥¢ 3¢

Post-Its: The Blessing and the A
Pk
Curse WX

Organize your Cable Mess ¥ v ¥v ¥ ¥t

Use the Focusrite Scarlett 2i2 v ¢ ¥ ¥¢ ¥
Scanning to Email at the

Informatics Building of the v Y v Y 7y
TUM

The sebis Office
'Kaffeekasse' .8 6 G did

Il TEeeslll R 3
QWERTYUI OFP

A'SDFGHJKL

Z XCVBNM
123 @ space

Figure 17: Searching for keywords in the 'Discover' screen

By tapping on the white field at the top of the ‘Discover’ screen, a keyboard appears
and allows for entering search keywords (see Figure 17). While typing words, the
application displays all matching results in a table, allows the user to select any of the
list entries and (after selection) presents the user with the screen of the specific
tutorial.

The navigation bar at the top of the ‘Tutorial’ screen displays the tutorial title in a
single line and automatically scrolls the title if it is too long for the screen (see Figure
18). Next to the title, a number of buttons can be present. If the user is authenticated,
a ‘play’ button appears that leads the user to the first step he has not completed yet.
If the tutorial was created by the current user, he can switch to the tab bar item
‘Create & Edit’ by tapping on an ‘edit’ button. In the case of Figure 18, the user is
authenticated but not the author of the tutorial. Below the navigation bar, a so-called
segmented control lets the user navigate to four different sections. The section that is
initially present when entering the ‘Tutorial’ screen contains general information on
the tutorial that is being displayed such as the tutorial image and description as well
as a count of how many times it has been added to users’ favorites (number next to
the heart) and the general user rating (five star system). If the current user has added
the tutorial to his/her favorites, the heart will be tinted red instead of black, if he/she
has rated the tutorial, the five stars will show his rating and will also be red. This main
‘Tutorial’ screen is the top left image of Figure 18. To the right of it is the second
section of the segmented control that displays a list of all steps the tutorial contains.
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The steps are ordered numerically with the number being displayed to the left of the
title of the step. If the current user of the application is authenticated, (un-)checked
checkboxes are shown to the right of the step title. Checking or unchecking them
changes the current user’s progress on the tutorial.

L 4 L. 8. 8.6 8% @ Locate the scanner

@ Set to scanning mode

documents

@ Navigate to 'Scan to Email'

~
™~
Delete previously scanned [g
O
O

@ Insert the to-be-scanned document
This is an easy tutorial on how to scan at the
Ricoh-Printers that are available all over the

Informatics building of the Technische Universitat
Miinchen. @ Enter a Subject D

Scan! Q

m ! Transfer your progress to another

@ Set the Recipient

user:

student

Very useful to know

| / |' Share this tutorial

Figure 18: The 'Tutorial' screen - basic tutorial information (top left), list of steps (top
right), list of comments (bottom left) and sharing and transfer possibilities (bottom
right)

The bottom left image of Figure 18 shows the third section of the segmented control:
a list of all comments that have been added to the tutorial or any of the tutorial steps
in the backwards order of having been created. If the user is authenticated, an empty
text input field and an ‘add’ button are displayed that allow for adding new comments.
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Finally, the last section of the segmented control (the bottom right image of Figure
18) contains the possibility of transferring one’s progress on the tutorial to another
user and sharing the tutorial with any social media applications installed on the
device.

The scanning mode button is located on the left of
the key pad.

Figure 19: The 'Tutorial Step' screen displays all step elements in a list (left) and
allows a user to zoom into images (center) and orient themselves via a map (right)

| Add

student
Why is this step needed?

QWERTYU Il OFP

A'SDFGHUJKIL

Figure 20: Step comments

As stated above, tapping on an entry in the list of steps in the second section of the
segmented control leads to the ‘Tutorial Step’ screen as seen in Figure 19. It displays
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the step title in the navigation bar and adds chevrons below the navigation bar to
navigate between step elements. The main part of the screen is used for presenting a
scrollable list of all of the step elements of the current step. Tapping on an image
enlarges it and allows the user to zoom in and out of image sections while tapping on
a map presents an Apple map view (Figure 19, center and right images).

Selecting the icon with the two chat boxes below the navigation bar replaces the list
of step elements with a list of all comments that are linked to the current step (Figure
20). If the user is logged in, he/she can add comments as well.

5.3.2 Tutorial Progress

As shown in the screen on the left in Figure 21, the tab bar item ‘Tutorial Progress’
consists of a single screen containing a simple representation of a user's ‘In
Progress’ tutorials. It displays the tutorial image and title as well as how many steps
have been completed so far and the title of the step that needs to be completed next.
The tutorial image is part of a so-called iCarousel that contains all images of all ‘In
Progress’ tutorials. Swiping horizontally across the tutorial image therefore allows the
user to navigate to his/her other ‘In Progress’ tutorials. By tapping on the red button
in the second half of the screen, the user is directed to the tab bar item ‘Discover’ and
to the Step screen, the content of which is updated with the information of the next
to-be-completed step. However, a user must be logged in to see any information on
his/her ‘In Progress’ tutorials. As a result, a screen prompting the user to sign up or
log in is displayed when no authentication can be detected. This scenario is depicted
in the screen on the right in Figure 21.

aJ

Log in or sign up in order to see what you're

working on!

Scan Documents

1 out of 6 completed

Next step:
Turn on the scanner

o

Figure 21: Tab bar item 'In Progress' when authenticated (left) and when not (right)
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5.3.3 Tutorial Creation and Editing

Title Title Scan Documents
Description Description  This tutorial explains how to scan d... Title Locate the scanner
Picture ﬁ Picture m Find out where the scanner is located in your office. If
not on or near your desk, It is usually in a room that is

T accessible by all employees. For reference, it should

ags ‘ . ‘ look similar to this image:

Tags scanning, sebis, office, scanner, document
Steps
+ Steps

@ Locate the scanner
@ Turn on the scanner

@ Open the lid of the scanner

Lie the to be scanned documents onto
the surface

(8) Close the lid

@ Select the scanning options

i Scan

Figure 22: Create & edit tutorial screen empty (left) and filled with information
(center); create & edit step screen (right)

The user interface for the tab bar item ‘Create & Edit’ is depicted in Figure 22. The
left and center image of Figure 22 display the screen that is used to enter all basic
tutorial information — the title, description and tags, amongst others. When creating a
completely new tutorial, the user will be presented with a screen like the one on the
left in Figure 22. If values already exist for certain fields (e.g. when editing an already
existing tutorial), the blank fields to the right of the text are already pre-filled with
these values, as for example in the center screen of Figure 22. The navigation bar at
the top contains three buttons: the trash can button deletes the tutorial from the
server, the upload button publishes the tutorial and thereby grants all users access to
it and the three horizontal lines on the right allow for the reordering of steps. Tapping
on the plus sign below ‘Steps’ leads the user to the ‘Create & Edit Step’ screen that
can be seen in the screen on the left in Figure 22. There, the creator can choose step
elements from the scrollable bar of available components below the navigation bar.
As with the previous screen, it is possible to edit the order of the step elements with
the button of three horizontal lines in the top right corner.

5.3.4 User Profile

The section ‘User Profile’ is a simple representation of the tutorial images of a user’s
own tutorials, his/her ‘In Progress’ tutorials and the tutorials he/she added to his/her
favorites (Figure 23, left). By tapping on one of these categories, the user is either
sent to the Tutorial Collection screen (Figure 23, right) or, if the ‘In Progress’ tutorials
were selected, the app switches to the ‘In Progress’ tab bar item. The Tutorial
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Collection screen is built similarly to the In Progress screen, with an iCarousel that
enables the user to navigate between different tutorials. However, the tutorial
information is displayed differently. Instead of showing completion and step
information, the number of favorites and comments as it is done in the In Progress
screen, the general (or current user) tutorial rating as well as the tutorial description is
presented. A button at the bottom of the screen leads the user to the tab bar item
‘Discover’ and the Tutorial screen.

My tutorials

Working on...
‘ Search the sebis Database

91 2. 0.0 .6 Gkt 18

Favorites Searching the sebis database can be a very stressful task as
there are many things that need to be taken into account. This

tutorial will help you in finding your way through the sebis
database. Enjoy.

Let's start!

Figure 23: Profile and Tutorial Collection screen

5.3.5 Settings

Change password Change Login This app was deuloped as part of a research prajccl at
Email the chair of Soft sineering for Busil
Email Information Systems (sebis) at lhe
Password Technische Universitit Miinchen
Old password . Boltzmannstrafie 3
N d Sign up 85748 Garching
EWPasswo Email GERMANY
For enquiries, please contact someone@in.tum.de
e :
For the development of this app, a number of open-
Password source software was used:
M13Checkbox

Copyright (c) 2014 Brandon McQuilkin

Permission is hereby granted, free of charge, to any
pur\on obtaining a copy of this software and associated
files (the " "), to deal in the

Software without restriction, including without
limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of the
Software, and to permit persons to whom the Software
is furnished to do so, subject to the following
conditions:

Figure 24: The screens of the tab bar item 'Settings’
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Lastly, the tab bar item ‘Settings’ contains three screens (see Figure 24). The first
one (on the left of Figure 24) includes functionality to reset a user’s password as well
as two buttons leading to the next screens. By tapping the button ‘Login/sign up!’, the
user is navigated to the center screen of Figure 24 and there, he/she can enter
his/her email address and password to log into his/her account or create a new
account by entering email address, username and password. The button ‘About Us’
leads to a basic HTML view stating that the application is part of a research project.
Furthermore, the open-source products, components and libraries used in the
application and their licenses are listed.
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6 Evaluation

In order to answer the last research question — ‘To what degree are step-by-step
guides easier to read than standard process documentation?’ — an evaluation of the
prototype was conducted. Section 6.1 introduces the general structure and setting of
the evaluation and section 6.2 presents the results of the evaluation. Any limitations
of the study and modifications made to the survey results due to anomalies are
explained in section 6.3 and section 6.4 discusses these results.

6.1 Evaluation Design

The participants of the evaluation were asked to carry out the relatively simple task of
scanning both the front and the back of a given document at the printers available in
the Informatics building of the Technische Universitat Minchen. The scans should
then be sent to the email address evaluation_tum@web.de with the subject ‘ID: $id’
and the name of the scanned file ‘ScannedDocuments$id’ (where $id is a unique
identifier given to the participant). In order to fulfill this task, each participant was
given one of five possible process documentations that all included the step-by-step
instructional text seen in Figure 25. This text was based upon printed brief
instructions from the manufacturer of the printer that are posted next to the printers in
the building.

Scan to email at the Informatics building of the TUM

1. Switch to scanning mode: Press the c. Press the ‘File Name’ button on the screen

‘Scanner’ button
2. Delete all previous data: Press the ‘Delete
All’ button
3. Navigate to ‘Scan-to-Email’: If the screen
displays the tab ‘Scan-to-Folder’, switch to
the tab ‘Scan-to-Email’
4. Place the document in the scanner
5. Set the recipient:
a. Press the ‘To’ button on the screen
b. Press the ‘Manual Entry’ button on the
screen
c. Enter the email address of the recipient
d. Press the ‘OK’ button on the screen
6. Set the file type and name
a. Press the ‘Send File Type/Name’ button on
the screen
b. Select multi-page PDF

d. Enter the file name
e. Press the ‘OK’ button on the screen
f. Press the ‘Ok’ button on the screen
7. Enter a subject
a. Press the ‘Subject’ button on the screen
b. Press the ‘Text Entry’ button on the screen
c. Enter the subject
d. Press the ‘Ok’ button on the screen
8. Scan
a. Press the ‘Start’ button
b. If you want to scan more than one page,
change the document and press the ‘Start’
button again
c. Once you’re done scanning, press the ‘#
button
d. You've scanned a document! Don’t forget
to take your document out of the scanner!

Figure 25: Basic instructional text used in all 5 groups
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The groups of process documentations were the following:

e Group 1: The text (Figure 25) printed on paper

e Group 2: The text (Figure 25) printed on paper with an image of the control
panel of the printer (Figure 26)

e Group 3: The text (Figure 25) embedded in a tutorial on the prototypical
application and supplemented with images

e Group 4: The text (Figure 25) embedded in a tutorial on the prototypical
application and supplemented with videos

e Group 5: The text (Figure 25) embedded in a tutorial on the prototypical
application and supplemented with audio recordings

4 5 6 7 8 9

B
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flge 92 3435

o @
| |
®
© Y il |
ik |
10 1! ||2 thys > 57 3'613 14 15 16 17 1|s 19
button In step 1

1. ‘User Tools/Counter’ button ‘Interrupt’ button

2. Function keys ‘Energy Saver’ button

3. Display panel Main power indicator Operation switch

© © N o

3.1 Destination field Communicating indicator, Receiving File

. indicator, Confidential File indicator
3.2 E-mail icon

] 10. Data In indicator (facsimile and printer mode)
3.3 E-mail / Folder

11. Alert indicator
3.4 ‘Manual Entry’ button
12. Number keys

13. ‘Clear/Stop’ button

14. ‘# button

3.7 ‘Text ‘Subject’ ‘Security’ ‘Sender Name’ 15. ‘Start’ button
‘Recept. Notice’ buttons

3.5 ‘Check Modes’ button
3.6 Destination List

16. ‘Sample Copy’ button

3.8 'Reg. No. button 17. ‘Simplified Display’ button

4. 'Delete All' button 18. ‘Login/Logout’ button

5. ‘Program’ button

Figure 26: Control panel and button names

The participants of groups 3-5 were given an iPhone 6 Plus with the prototypical
application opened on the ‘Discover’ screen. They had to first search for the tutorial
using the search bar and then navigate to the tutorial steps before being able to start
the scanning process. An example of how the text in Figure 25 was translated into a
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tutorial using the prototypical application can be seen in Figure 27 and Figure 28.
Figure 27 shows the basic tutorial information screen on the left and a list of all steps
on the right. The step titles correspond to the words in bold in Figure 25. Any other
text is part of the steps as seen in Figure 28. When a task such as pressing a button
or placing the document in the scanner is to be executed, a media resource is added
with the hope of simplifying the locating of elements or avoiding mistakes.

& e
W TR

»o (1) Switeh 1o seanning mode O
(2) Delete all previous data 0O
(3) Navigate to ‘Scan-to-Email 0O
(@) Piace the document in the scanner 0O

(5) Set the recipient

This is a simple explanation of how 1o scan at the Ricoh (&) setthe file type and name
printers that are spread out over the Informatics building
of the TUM,

(7)) Enter a subject

(@) scan O

Figure 27: Group 4 tutorial screen (left) and list of steps (right)

Press the 'Scanner’ button Press the 'Delete All' button If the screen displays the tab ‘Scan-to-Folder', switch to Place the to-be-scanned document in the scanner
the tab "Scan-to-Email’.

Press the 'To' button on the screen Press the 'Send File Type/Name' button on the screen Press the ‘Subject’ button on the screen

Select multi-page PDF If you want to scan more than one page, change the

document and press the *Start' button again

Press the 'File Name' button on the screen
Once you're done scanning, press the '#" button

]
JO I

Figure 28: Group 4 steps 1 (top left) to 8 (bottom right)
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6.2 Evaluation Results

Over the course of two days (November 25"/26™ 2014), 25 randomly selected
students at the Informatics building of the TUM participated in the evaluation. They
were assigned a unique identifier and drew the group number of the to-be-used
process documentation from a box containing 5x the numbers 1-5 (sampling without
replacement). After having read the instructions, they were given the process
documentation or the smartphone and a timer was started to measure their
completion time. After completing their task (successfully or not), the timer was
stopped and the participants were asked to fill out a survey containing 26 questions
(see Figure 37 and Figure 38 in Appendix C — Evaluation Survey). The core findings
of this evaluation will be introduced in the following sections. For the exact results of
the evaluation, please refer to Table 10 — Table 13 in Appendix D — Evaluation
Results.

6.2.1 Success Rate and Number of Discontinuations per Group

The results of all 25 task performances can be seen in Table 5. 64% of the
participants were able to successfully complete the task. This means the pdf file of
the scanned document that was sent to the email address evaluation_tum@web.de
contained the two complete pages (front and back with no part cut off) of the
document they were given. Since the format of the scans was not stated, the
document sent by one participant that was unlike the rest not in DIN A4 was also
counted as successful. Four participants sent some form of incorrect document to the
email address — only the front page or no page at all scanned or the scans cut off the
document content — and were counted as unsuccessful. Another four participants
discontinued the task completely.

Group Complete Complete Incomplete Cut- Empty Dis- Success
but DIN A3 Off cont’d Rate
1 & 1 1 60%
2 3 1 1 60%
3 5 100%
4 2 1 2 60%
5 3 1 1 60%

Table 5: Completion status and success rate per group

6.2.2 Average Completion Time per Group

Table 6 shows the average completion time per group of all participants that
successfully completed the task. The shortest amount of time — 05:35,1 minutes —
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was accomplished by a member of group 1 while 17:23,9 minutes is the longest
amount of time spent completing the task by a group 5 participant.

Group Average completion time in minutes

1 07:04,6
2 06:49,6
3 09:29,4
4 09:03,9
5 14:01,6

Table 6: Average completion time per group (if successful)

6.2.3 Level of Prior Knowledge

The questions 5-11 addressed the topic of the participants’ experience with
smartphones and their knowledge about process documentation methods. As can be
seen in Table 7, at least 80% of all participants own a smartphone and about 50%
are adept in handling other smartphones.

Group Own smartphone Experienced with other smartphones

1 100% 100%
2 80% 20%
3 80% 20%
4 80% 60%
5 100% 60%

Table 7: Prior knowledge about smartphones

None Windows Phone Blackberry OS

o

Android 10S

Figure 29: Participants’ experience with smartphone operating systems
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The operating system that most participants were experienced in was Android (16
participants), followed by iOS (10 participants), Windows Phone (3 participants) and
Blackberry OS (1 participant). 6 of these participants were well-versed in using
multiple operating systems (see Figure 29). Three participants stated not to have any
experience with smartphones.

In question 10, the participants were asked to specify their degree of proficiency in a
number of given popular process documentation methods. The most well-known of
these was UML for which 48% stated to have at least a beginner level of expertise
while only 20%, 12% and 8% did so for EPC, BPMN and CMMN respectively. The
average proficiency of each group and documentation method can be seen in Figure
30.

Knowledge about Process
Documentation Methods
BPMN
I
Group 5
EPC
I ——— Group 4
mGroup 3
UML _ mGroup 2
EGroup 1
CMMN
——
None Beginner Advanced Expert

Figure 30: Average participants’ knowledge about process documentation methods

Number of Documented Processes

mGroupl mGroup2 mGroup3 =Group4 © Group5

Figure 31: Number of previously documented processes per group
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6.2. Evaluation Results

Since the average level of expertise stated by the participants was found to be
between ‘None’ and ‘Beginner’ for all groups and process documentation methods
except for group 1 — UML (Figure 30), the mean number of processes documented
by the participants is also quite low and only varies from 0 to 4.4 (see Figure 31). It is
interesting to notice that group 1 peaks at all of the categories in Figure 30 and
Figure 31 because it was the only group that included students who majored in
Information Systems. Students of that field of study are introduced to process
documentation methods and languages from their first semester onwards.

6.2.4 Rating of the Process Documentation per Group

After establishing the participants’ level of experience with smartphones and process
documentation methods, the questions 12-19 asked about the quality of the process
documentation that was used to fulfill the task. It is important to note that none of the
participants had carried out this specific task before taking part in the evaluation and
were therefore unfamiliar with the machine and sometimes with the act of scanning
itself (see questions 12-14 in Table 12). The average rating per group of the process
documentations concerning understandability, helpfulness and assumed prior
knowledge is depicted in Figure 32. As can be seen there, group 3 is the best-rated
in all three categories while group 4 received the lowest but still positive response.
This trend is also apparent in Figure 33 where group 3 received an overall grade of
1.4 — 1 being the best possible rating — and is followed by group 2, group 5, group 1
and, lastly, group 4.

Rating of the Process Documentation

The process documentation was
easy to understand.

Understanding the process
documentation requited previous
knowledge.

The process documentation helped
me fulfill my task.

Strongly Strongly
disagree agree

Group 1 Group2 ®mGroup3 ®Group4 ®Group5

Figure 32: Rating of the process documentation per group
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When asked for ideas to improve the process documentation that was used, the
members of group 1 and 2 mostly mentioned pictures or other visual representations
of the buttons that had to be pressed or a cross-reference between the buttons in
Figure 26 and the ones mentioned in the process documentation. One participant of
group 4 also asked for more appropriate pictures — he did not realize the images he
was seeing were video thumbnails and could be tapped to play these videos. Lastly,
a participant of group 5 suggested to use gifs, videos as well as pictures.

s« — Grade of the Process Documentation

5

mGroupl mGroup2 mGroup 3 Group 4 Group 5

Figure 33: Average overall grade of the process documentation per group (1 = best, 6
=worst)

6.2.5 Rating of the Application per Group

Questions 20 — 26 of the survey addressed the prototypical application and were thus
only answered by the participants of group 3, 4 and 5. Since discontinuing the task
heavily influenced the participants’ view of the application, a subgroup of group 4
excluding the rating of participants that discontinued the task was introduced.

App Usability Rating

The application was easy to u

would use the application agai

| consider the application a better
epresentation of a tuto&ial than an jllustrated

=

text on paper.

Strongly Strongly
disagree agree

Group 3 ®mGroup 4 (without discont'd) ®Group4 m®mGroup 5

Figure 34: App rating on a Likert scale
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6.3. Limitations and Survey Anomalies

Figure 34 depicts how users rated the application on a Likert scale concerning ease
of use, potential of reuse and better representation of a tutorial. The answers tend to
trend slightly to the positive ‘strongly agree’ in all aspects. The overall grade given to
the application is 2.93 with the values ranging from 2.0 to 3.6 (see Figure 35).

Overall Grade of the Application

- i 1 .

EGroup3 M Group 4 (without discont'd) Group 4 Group 5

Figure 35: Average overall grade of the application per group (1 = best, 6 = worst)

While most participants were unaware of the possibility of tracking their progress by
tapping on empty check boxes, a few did use that mechanism. The participant with
the ID 37 used the ‘Play’ button on the Tutorial screen to begin with the tutorial. Two
participants (ID 28 and 29) handed the iPhone back with all of the checkmarks
checked and they both successfully completed the task.

The last question of the survey, question 26, asked the participants for any
suggestions for improvement of the application. The answers (some of which have
been translated from German) that were given are summarized in the following
paragraph.

Some participants asked for an assistance function ‘Help’ button that explains which
functionality is offered and which buttons exist and need to be pressed to achieve a
certain result. Others suggested a simpler main screen with not as many symbols
and buttons. Relating to this main screen, it was proposed to make tutorials available
with more than just a search function — possibly a list of recent or popular tutorials.
One participant mentioned to introduce a better structure with two separate areas for
consumers and producers of tutorials. Lastly, it was recommended to use more
prominent ‘Back’ and ‘Next’ buttons and to increase the size of the buttons.

6.3 Limitations and Survey Anomalies

Firstly, it is important to mention that the conducted evaluation is limited in a number
of ways which could lead to potential threats to the validity of its results. Since the
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6. Evaluation

evaluation was conducted in the Informatics building of a university with a sample
size of 25, a limited diversity of the population was actually investigated: 24 out of the
25 participants were male and all participants were students at the university.
Therefore, the findings of this study cannot be generalized to a broader population.

In retrospective, more measures to collect data should have been taken. After a first
number of participants used the application to complete their task, it was apparent
that they were all confused by the main screen and unable to locate the tutorial for a
few minutes. As a result, to increase the fairness of comparing the two main types of
process documentations, a recording of the screen of the iPhone would have been
useful to determine the exact point in time at which the participants located the
tutorial and to start taking the completion time from that point onwards.

When looking at the results of the survey, a few anomalies were noticed and
corrected. These alternations will be justified below.

The participant with the ID 01 from group 3 strongly agreed that the process
documentation was easy to understand and helped him fulfill his task. He strongly
disagreed that the process documentation required previous knowledge. However,
he graded the application with a 5, the second worst value possible. Since that rating
does not match up with the rest of his answers, it was assumed that he
misinterpreted the rating system and his rating was changed to the second best — a
2.

Since each participant who used the application was given a specific tutorial with only
one type of media resource (image, video or audio recording), the surveys that stated
that the participant used more than one of these resources were corrected.

6.4 Discussion

In section 1, a number of hypotheses were introduced. It was proposed that the
application would be able to:

H1: increase the rate of successfully executing process documentations

H2: decrease the number of discontinuations of a process

H3: increase the understandability of process documentations by using informal,
multimedia resources

H4: reduce process documentation creation and execution time

H5: lower the error rate of process documentations due to the ad-hoc creation
character of the application

The evaluation that was conducted was able to investigate H1, H2 and H3 as well as
the second part of H4 — execution time.
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6.4. Discussion

As can be seen in Table 5, the average success rate for processes executed with the
help of the application (group 3-5) is 73.33% as compared to 60% for group 1 and 2
which leads to a corroboration of H1.

Concerning the number of discontinuations, four out of ten participants aborted their
task in groups 1 and 2 (40%) whereas only 2/15 (13.33%) did so for the groups that
used the application. It should also be noted that discontinuations in group 1 and 2
always occurred due to not understanding the instructions. Especially the steps
where buttons were supposed to be pressed, which were not displayed with their
name on the screen or not part of Figure 26, were vast obstacles. As participant 18
put it: “I've done it before with an office printer — Why can’t they put a button [there
with the title] ‘Scan’? It's so complicated!” In groups 3-5, discontinuations of the
evaluation only occurred in group 4 when the participants were not able to locate the
tutorial within the application even after more than six minutes of trying to do so.
Once the instructions were located, all members of groups 3-5 completed the tutorial
and sent an email. These results point to a corroboration of H2.

Rating of the Process Documentation

The process documentation was
easy to understand.

Understanding the process
documentation required previous
knowledge.

The process documentation helped
me fulfill my task.

Strongly Strongly
disagree agree
Group 1-2 mGroup 3-5

Figure 36: Rating of the process documentation

With regard to H3, Figure 32 and Figure 33 show that the process documentation of
group 3 — text supplemented with images — is perceived as the most useful and
understandable. Both group 2 and group 5 seem to follow closely behind group 3
regarding the understandability and overall grade. Finally, group 1 and 4 were the
least well-rated. The fact that the process documentation used in group 4 is not as
well-rated as the other two groups that used the application could be attributed to the
fact that two out of the five participants of that group discontinued their task after
several minutes of trying to locate the tutorial. These participants did not submit a
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6. Evaluation

rating of the documentation and therefore, the rating of group 4 on process
documentation is slightly more biased as the rest. The average rating of the two
groupings can be seen in Figure 36. It is apparent that groups 3-5 have a slightly
better rating than groups 1-2. However, the overall grade for both is 2.2. It is
suggested to conduct another evaluation with a bigger sample size to determine
whether this slight lead is significant or not.

Lastly, Table 6 shows that the groups 1 and 2 have a significantly lower average
completion time than groups 3-5 - 06:57,1 vs. 10:51,6. This result contradicts the
second part of H4 — reducing process execution time. However, since the participants
of group 3-5 did spend a remarkable amount of time looking for the tutorial on the
application, it could be argued that another, more balanced evaluation should be
performed in which either the tutorial is locatable with one tap or the user is already
presented with the tutorial.
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7 Conclusion and Future Work

7.1 Conclusion

In conclusion, the work and contribution of this thesis is summarized below. A
literature review was conducted that revealed a gap in current business process
documentation methods and languages concerning the support of ad-hoc process
documentation and execution by modeling novices. Informal process documentation
methods were examined to determine how this gap could be bridged with methods
and resources available and familiar to all process participants. Requirements for a
system that fills this gap were elicited and a prototypical application was
implemented. An evaluation of the prototype revealed that there is a potential for
increasing understandability of documentations for non-experts. However, the user
interface of the application was not user-friendly and simple enough to fully support
novices in carrying out their tasks.

7.2 Future Work

While the potential of the application and its supportive structure for novice users are
apparent, there is a need for a review of the user interface of the application in order
to decrease its complexity and tendency to overwhelm users. As mentioned in
section 6.3 and 6.4, many participants struggled with the initial user interface of the
application. Especially the ‘Discover screen with its quick tutorial creation buttons
made them confused and discouraged. Therefore, it is suggested that a better
distinction between creator and consumer space is (visually) defined and that the
user is guided more apparently to the search bar or any other method of discovering
a tutorial.

Apart from a user interface re-design, there are also many capabilities and
functionalities that could potentially increase the usefulness of the prototypical
application. New step elements such as ‘Contact’, ‘Role’, ‘Calendar’ and ‘Alarm’ could
be defined to broaden the variety of business-related process documentations and to
further distinguish the application from available DIY tutorial tools. Another useful
addition would be a ‘Case Distinction’ feature that allows users to implement and
follow a less narrow path of actions. More sharing possibilities and login via social
platforms could increase the usage rate of the prototype. Due to a lack of time, the
feature of being able to transfer one user’s tutorial progress to another user was only
implemented as a simple overriding of a potential already in-use progress of that
tutorial.
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7. Conclusion and Future Work

As stated in section 6.3 and 6.4, the evaluation that was conducted is limited in its
sample size and fairness. In order to combat these two factors, it is recommended
that the current or a future prototype is evaluated in a bigger setting by not only
students but potential users from a business-related environment. Additionally, a
number of processes with varying levels difficulty and complexity should be executed.
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Appendix A — DIY Tools Overview
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:‘ém’)‘;sf - - - (Febuary 300,000
2014)
5023%3" Craft with
P - - - yarn and Craft
type of dves
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6 (Technolo Desserts, Drinks, (Knitting, Crafts, Home Sweet Home, Image
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Workshop, Living, ick . ink -

Categories Food. Outside Tricks, Ge_lrdenlng, } Lc_)o_m and Trinkets, Knitting, More Art and
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X (user

Create step- X (user must be X (user must be must be _

by-step logged in to start  logged in to publish or  logged in (projects) X (forum post can be arranged)

guide creating) save) to start proj
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Cover/Intro X X - - =

Ingredients/ X ) ) N
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Tags X - - X X

Steps X X X - ~

Step >> project

elements elements

Text X X X X

Image X X X X

) X (embed online X (upload videos from X (embEd
Video videos) library, only on app) online ) )
Y. ony pp videos)

Audio - - - - -

Map - - X - -

Files X - - - -

Highlighted

Source - - X - X

Code

Link X - - X X

Yarn

Other , _

elements - - - hook, Smileys
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Table 8: Overview of DIY communities and creation tools
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MANUFACTURING SYSTEMS Volume: 8 Issue: 1
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Figure 37: Page 1 and 2 of the evaluation survey
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Figure 38: Page 3 and 4 of the evaluation survey
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Appendix D — Evaluation Results
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Table 12: Survey results page 3/4 (*anomaly: changed from 5 to 2)
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Table 13: Survey results page 4/4 (*anomalies: changed to media type that was

actually present)
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