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The primary focus of this paper is to discuss the pedagogical approach used by the School of Graphic Communi-
cations Management (GCM) at Ryerson University in Canada to teach advanced workflow and process automa-
tion to its undergraduate students. It starts with a brief background on how Graphic Communications workflow 
systems have developed, reviews the ‘return on investment’ for new technologies for the average graphic 
communications company, and highlights the benefits and challenges of teaching process automation as part of 
a comprehensive graphic communications curriculum. Automation and integration can require skill sets in infor-
mation technology, business processes, software knowledge, database literacy, as well as logical programming. 
For the graphic communications industry, it is ideal when these skills are built on a solid foundation of printing 
processes and cross media knowledge, to provide context and deep understanding of the steps involved.
The relative importance of process automation as an integral part of curricula for graphic communications has 
never been more apparent. Recent market analysis by the industry consultancy group InfoTrends reaffirmed 
that a gap still exists between the printing industry’s ‘traditional’ business model, and evolving market condi-
tions. Further industry research indicates that process automation and system integration together are essential 
components necessary for new, successful business models that will support graphic communications companies 
with the flexibility and adaptability necessary for profitability in the rapidly changing landscape of the print-
ing and communications marketplace. From an educational perspective, it is critical to teach the importance 
and relevance of digital- enabled workflow automation for success in today’s market conditions. The School of 
Graphic Communications Management (GCM), at Ryerson University in Canada, has developed a highly suc-
cessful approach to teaching advanced workflow automation to the students of its four-year degree program. 
This graphic communication centric approach uses a combination of theory-based concepts and hands-on, 
project-based learning, to teach Learners how to process jobs manually, and then progresses at a consistent rate 
through advanced degrees of workflow automation. The process automation curricula at the School of Graphic 
Communications Management encourages students to explore through action, and see how individual processes 
can be linked together to automate between systems and steps, for total integration. The pedagogical approach 
to automation used at GCM builds a knowledge foundation for Learners, reinforces the role of automation and 
integration in successful business models, and develops the skills necessary understand the processes that will 
be automated prior to in-depth instruction into automation itself. It does this by reinforcing concepts and theory 
with comprehensive hands-on, project-based learning that immerses the students in a student-centered learning 
space. This type of learning also builds strong problem solving and troubleshooting skills that are needed to 
quickly and effectively solve problems when automation processes return challenging results. Learners acquire 
the core skills they need to remain flexible and adaptable so that they can better adapt to ever changing market 
conditions. 

1. Introduction

Workflow is a term we use to describe a series of steps 
- the ‘official’ definition of a workflow is “a reliable 
repeatable sequence of operations, enabled by a sys-
tematic organization of resources and information into 
defined roles and processes that can be mapped and 
documented” [11].

At a basic level, Printing companies have seven core 
processes they undertake in their daily operations for 
Clients: ordering, designing, production, image/content 
transfer, printing, finishing, and delivery. Workflow is the 
activities of building connections between these steps, 

and the sometimes-independent organizational groups 
historically responsible for them.

Automation & Integration
Process automation is the practice of analyzing a 
discrete step and its ‘sub processes’ in a manufactur-
ing methodology, and building a framework to achieve 
these with the minimal amount of operator intervention 
required to complete the step while meeting functional 
requirements. 

Process integration is connecting the different steps 
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Standards and specifications developed by groups 
such as the ISO (International Standards Organization) 
TC130 Committee, CIP4 (The International Cooperation 
for the Integration of Processes in Prepress, Press and 
Postpress and the ICC (International Color Consortium) 
and languages such as XML (extendable mark up lan-
guage), formats including JDF  (Job Description Format), 
PDF/X (Portable Document Format for eXchange), and 
XMP (Extensible Metadata Platform), as well as process 
dependent color specifications (FOGRA, GRACol, SWOP, 
SNAP…) are each important to understand. They are the 
mechanisms that allow us to automate and integrate. 
Native transparency renderer software (such as Adobe’s 
‘Print Engine’ and Global Graphics’ ‘Jaws’) is another key 
enabler for successful workflow.

2. Workflow for Today’s Markets

A process orientated, automated, and integrated 
workflow allows for quick turnaround times. It also 
reduces internal costs, which supports the lower prices 
the current market is driving. As the industry consultancy 
Smithers Pira correctly points out, “print is now compet-
ing with alternative digital channels in the marketing 
mix and many of them have low production costs and 
almost, zero distribution costs” [12]. A properly set up 
and managed automated workflow can also be lever-
aged to support new ‘value adds’, as well as additional 
media channels [14].

Recognizing the changing market landscape, espe-
cially since the financial crisis of 2008, printers continue 
to focus attention on rebuilding and/or expanding their 
workflows for efficiencies, and to be more aligned with 
their customers’ expectations, which include better ac-
cess and transparency. Printers have to become strategic 
partners with their clients and part of this process is to 
“eliminate barriers and make the process of printing 
more efficient and less of a hassle” [13].

The 2010 NAPL (now Epicomm) Capital Investment 
Study was based on a comprehensive industry survey, in 
which almost 2/3rds of respondents acknowledged they 
were looking to get faster by “streamlining workflow, 
processes, reducing touches, and reducing steps”. 
Over half of respondents were focusing on “reducing 
spoilage, rework, waste”, as well as putting a “focus 
on cost control/doing more with less”. The same study 
emphasized companies also need to hire workers with 
new skill sets to meet these new demands of the print-
ing industry [10].

in such a way that the job data and required project 
files route through the system independently, with the 
minimum of human touches required to repeatedly meet 
predetermined quality levels. 

For Printing and Communications based compa-
nies today, workflow, automation, and integration is 
discussed at length, because, “to be profitable with print 
it is important that files are touched as little as possible” 
[4]. The more manual intervention the project receives, 
the more the job costs to produce, and the less revenue 
is kept as profit.

Workflow Background Perspective
The current complex digital routing challenges faced 
by modern communications companies could reason-
ably be considered to have started with the ‘desktop 
publishing’ revolution in the mid 1980’s. Later, with the 
emergence of Computer to Plate (CTP) in 1990s, the 
Raster Image Processor software become the ‘center’ 
of ‘production’ for Print companies. Vendors created 
systems based on the ‘ROOM’ philosophy (Rip Once 
Output Many), where page files were rasterized, but im-
position, screening and final output could be completed 
separately, when, and where, required - an important 
step for process flexibility.

Today’s digital era, starting in the late 1990s, has 
evolved to dramatically to its present state. The second 
half of that decade saw the emergence of online file 
review as well as assembly and web-to-print, the start of 
what we consider workflow today [21].

By the mid 2000’s ‘Time to Market’ had become a 
mantra of for catalogers, periodical publishers, and retail 
flyer production. Market pressures drove this, as more 
consumers moved their media habits online. Digital 
workflows are allowing production schedules to be 
compressed.

Emerging Standards
In her popular work Strategic Management of Techno-
logical Innovation Melissa Schilling identifies patterns for 
new technologies in marketplaces, and how standardi-
zation for technologies ultimately emerges. She also 
explains that supporting ‘enablers’ are often key to the 
success of technological innovations [17].

One key enabler for graphics based workflows is the 
development of specifications and standards essential 
for manufacturing. These make it possible to match pre-
dictable inputs with consistent, repeatable outputs. They 
are important because, “the use of industry standards 
not only alleviates risks, but also reduces time to market 
[15].
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At a basic level, Printing companies have seven core 
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and the sometimes-independent organizational groups 
historically responsible for them.

Automation & Integration
Process automation is the practice of analyzing a 
discrete step and its ‘sub processes’ in a manufactur-
ing methodology, and building a framework to achieve 
these with the minimal amount of operator intervention 
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The 12th edition of the ‘Epicomm State of the In-
dustry Report’ indicated that companies revenues from 
digital printing and value added services increased to 
over 40% in 2014. Both digital printing and value added 
services, such as Data Asset Management and variable 
output, benefit from a structured, automated, workflow. 
This survey also explored companies’ ‘must do’s’ in the 
next two to three years. The number one response, from 
over 80% respondents, was to “Be as Lean as possible. 
Do more with less. Streamline workflow, reduce steps, 
touches” [5].

Culture of Innovation
Present day print companies generally view automa-
tion and integration as key parts of an overall digital 
infrastructure. This is important as it creates a platform 
which printers can leverage for building a ‘culture of 
innovation’ in their companies: “It’s about encourag-
ing employees to find ways to do their jobs even a little 
better and to reject the ‘we’ve always done it that way’ 
mentality” [6]. As one presenter in an enfocus 2015 Vir-
tual Safari webinar iterated, – companies need to look 
for ‘consistent inconsistencies’ in their processes [16]. 
These may have developed through attrition, things 
done out of immediate need that become defacto 
standard operating procedures (SOPs). Regardless of the 
reason, they need to be identified and corrected.

ROI – Hard and Soft Returns on Investments

Outlay – hardware/software integration and support
For Workflow expenditures, the Return on Investment 
is generally calculated from how much costs savings 
are realized as a result of the capital outlay. The capital 
outlay can include direct costs such as hardware and 
software, and indirect costs related to facility upgrades 
(electrical, networking, server racks, security).  It is often 
reported in terms of months (or years) required to ‘pay 
off’ the initial investment. These can be calculated 
through labour resource savings, the cumulative total 
hours automating repetitive tasks saves. 
In some cases, this return is realized directly through 
reduced overhead, however, often these labour sav-
ings are used to increase volume through a facility and 
reduce turnaround times, as well as to allow personnel 
to invest their valuable time on jobs which do not lend 
themselves to full automation, or on improving other 
aspects of the overall workflow. 
ROI can also be calculated using materials savings; 
through ink savings, reduced spoilage and ‘make-goods’ 

due to avoidable errors, and shorter make-ready times in 
output and finishing. 

Tertiary benefits – manufacturing knowledge and 
customer relationship management
In addition to the quantifiable hard ROI, it is worth 
considering the less tangible, or ‘soft’, workflow ROI 
benefits as well. Workflow automation can be used 
to accurately record and report on job costs, to better 
understand resource utilization. This can be used to 
subjectively evaluate the true amounts certain jobs, or 
Clients, are costing. It can help identify opportunities.
In many cases, workflow automation provides real ben-
efits for the customers of the companies providing the 
automation. For example, many automated workflows 
include web-to-print functions that allow customers 
to upload, preflight, preview, and approve their jobs, 
from anywhere and at anytime. These portals can also 
to be ‘branded’ to the customer, creating a sense of 
ownership to the system and its process, building client 
relationships. Further, many systems have online quoting 
systems that are tied to MIS systems that are in turn tied 
into production workflows. This means that quotes can 
get out faster and more accurately. These quotes can be 
automatically converted into job tickets for production. 
Automation can also be leveraged for ecommerce, or to 
generate invoicing of completed jobs.
It is worth noting, however, that an automated work-
flow does have additional costs other than direct and 
indirect capital ones, including but not limited to staff 
training and support, customer education for client fac-
ing pieces, and implementation / integration costs [3].

3. Skills and Training

There are many justifiable reasons as to why workflow 
automation is a crucial part of a graphic communica-
tions education. For example, in 2008 The Skills and 
Technology Roadmap for the Canadian Printing and 
Graphics Communications Sector identified trends in 
technology expected to have the greatest impact on the 
development of the printing and graphic communica-
tions industries, and the professional skills associated 
with them [2]. These include:

• Enhanced systems integration

• Greater demand for database management services

• Widespread use of customer interface software

• Significant developments in press technologies
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• Increased automation and integration of post-press 
tasks

• Radical new advances in science and technology

• Environmental awareness

The first five bullets above; systems integration, data-
base management services, customer interface software, 
new press technologies, automation and integration of 
post-press tasks, relate to, or are tied to, workflow and 
automation.

In 2011 Xerox published a whitepaper ‘Evolving Print 
Industry’, advocating companies to “Hire for the Future, 
Not the Past” [19]. The key skills they identify include 
operating systems and application knowledge, but also 
Digital Front End systems (DFEs, also known as RIPs) and 
workflow software. While their focus is on operators, 
they highlight that “While hardware and software con-
tinue to advance, there is a shortage of skilled individu-
als who possess a working knowledge of the new “tools 
of the trade” [20]. The 2014 RIT Cross-Media Innovation 
Center Summit also emphasized that future graphic 
communications professionals need to understand the 
integration of all types of media [18].

Automation and integration can require skill sets in 
information technology, business processes, software 
knowledge, database literacy, as well as logical program-
ming. For the graphic communications industry, it is 
ideal when these skills are built on a solid foundation 
of printing processes and cross media knowledge, 
to provide context and comprehension of the steps 
involved. It has been noted that workflows start out – or 
are installed - as being a generic system that needs to be 
customized or tailored to the unique requirements of in-
dividual print companies, and perhaps more importantly, 
their customers. This requires ‘deep understanding’ – 
more understanding than being able to recite the script 
of efficiencies, error reduction and increased capacity. 

4. Workflow Automation in a Curricular 
Framework

In an effort to meet these present and future needs for 
workflow automation, the School of Graphic Commu-
nications Management (GCM), at Ryerson University in 
Canada, has developed a highly successful approach 
to teaching advanced workflow automation to the 
students of its four-year undergraduate degree program. 
This graphic communication centric approach uses a 
combination of theory-based concepts and hands-on, 

project-based learning to teach Learners how to process 
jobs manually, and then progresses at a consistent rate 
through advanced degrees of workflow automation. The 
process automation curricula in GCM encourages stu-
dents to explore through action, and see how individual 
processes can be linked together to automate between 
systems and steps, for total integration. 
When it comes to the task of teaching automation, 
constructivism theory within a student centred learning 
strategy is used extensively. As envisioned by the father 
of constructivist theory, Jean Piaget, constructivism 
encourages learning through a two-stage process of as-
similation and accommodation. As discussed by Harlow 
et al.:

Initially, the [learner] tries to assimilate this new 
information into existing schema or thought structures. 
If the exploration of the object or idea does not match 
current schema, the [learner] experiences cognitive dis-
equilibrium and is motivated to mentally accommodate 
the new experience. Through the process of accom-
modation, a new schema is constructed into which the 
information can be assimilated and equilibrium can 
be temporarily re-established. Disequilibrium reoccurs, 
however, each time the [learner] encounters new experi-
ences that cannot be assimilated. This is how construc-
tion of knowledge takes place. [8]

In order to maximize the impact of student-centred 
learning and constructivism, GCM engages in a variety in 
instructional strategies, recognized by Carnegie Mellon 
University’s Eberly Center, to deliver its workflow auto-
mation curriculum. The strategies include, but are not 
limited to, traditional lectures, discussions, case studies, 
writing, labs, group projects and individual projects 
[1]. Table 1 lists the instructional strategies used by the 
School of Graphic Communications Management and 
their functions:
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The foundation for learning workflow automation 
at GCM is set in the first semester that a learner enters 
the program. Students begin by learning the theory and 
practice of workflows, the functions of each stage of 
the workflow, and the consequences of both correct 
and incorrect job processing at each stage. In the labs, 
the students process jobs manually from initial design, to 
final output, as well as press and finishing.

By second year, students progress to semi-automated 
workflows. The concept of hot folders and simple scripts 

The concepts and strategies of workflow automation 
are best taught through the application of a variety of 
these instructional strategies. This enables students to 
understand the theory, but also allows them to build on 
that knowledge through hands-on exploration. Further, 
report writing, case studies, and projects develop es-
sential management and problem solving skills. This 
approach also ensures a variety of learning styles are 
accommodated.

Instructional Strategies Used to Teach Automation in the School of Graphic Communica-
tions Curriculum

Instructional Strategy Function

Lectures

Explore and discuss theoretical concepts
Openly explain, discuss and debate challenging material
Venue for guest speakers from industry
Garner interest and build excitement for new topics

Discussions

Build student confidence
Explore, defend and/or consider alternative views
Enhance abilities in succinct articulation of ideas
Encourage evidence-based evaluation of concepts

Case studies
Identify, assess and work towards solving a problem
Provide real-world examples in which to apply theory

Writing

Enhance tasks specific writing skills (technical, proposal, etc.)
Articulation of original ideas and concepts
Encourage the use of research to validate ideas and conclusions
Maintain a high degree of written competency

Labs

Engage in hands-on exploration and practice
Enhance procedural skills
Engage in applied problem solving
Foster independence
Introduce industry standard equipment and processes

Group projects

Foster collaborative work skills necessary for work life
Strengthen time management and planning skills
Analyze large projects by dissecting them into smaller parts
Enforce oral and written communication skills
Stimulate the sharing of knowledge through collaboration
Enforce the concept of accountability to peers
Manage conflict resolution

Individual projects

Foster self motivation
Explore areas of interest at a detailed level
Encourage self-directed problem solving
Enhance primary and secondary research skills
Strengthen independet work habits

Table 1: Instructional strategies used by the  School of Graphic Communications Management and their functions
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are introduced. Students learn to create basic work-
flows that include automated preflight and processing. 
Students are also introduced to estimating, imposition, 
and job planning. All these skills are applied in one large 
project, a student directory, where students design, 
build, proof and print a multiple signature book, within 
the specifications of our equipment.

By third year, learners are introduced to ICC-managed 
color, profiling, static and variable data digital printing, 
simple database management and data scrubbing, and 
cross media campaigns. Workflows are further en-
hanced with the introduction of simple MIS functionality 
and automated job planning tools.

In their fourth year students build their proficiency 
with complex workflow automation and process inte-
gration. Students learn how to configure custom portals 
for job submission, and explore how triggers and actions 
can be used to route files submitted to various prede-
termined functions. Using rules based automation, stu-
dents create complex multipath workflows that follow 
if-then-else logic to advance files and send notifications 
along their trajectory. Using industry standard protocols 
like JDF and XML, students learn how job planning and 
estimating data can be used to automatically set the 
workflow parameters for a job. Finally, students learn 
how third party solutions, such as enfocus Switch, can 
be used to foster automation between systems (process 
integration).

Using a heuristic based approach, students are given 
challenging tasks, encouraged to ‘break’ the systems 
and workflows, to make mistakes and learn from them, 
and to problem solve unexpected results.  This construc-
tivist-learning model enables students to develop an 
understanding of automation through their own journey 
of assimilation and accommodation.

As Len Goins, Director of Operations for TC Media, 
notes “Graduates of the Ryerson GCM program funda-
mentally comprehend the importance of standardization 
in automated workflows while demonstrating creative 
problem-solving excellence when dealing with the 
inevitable exceptions” (personal communication, May 1, 
2015).

Len continues that the student’s direct experience 
with “many widely used prepress systems and utility ap-
plications enable GCM grads to ‘hit the ground running’ 
when entering the workplace, often immediately con-
tributing to process improvements with fresh perspec-
tives and analytical approaches” (personal communica-
tion, May 1, 2015).

Of course not all companies will operate the same 
configurations of hardware and software, Stephanie 
Eagle, Production Coordinator at Southern Graphic 
Systems in Etobicoke, explains that while she has not 
directly used the software she learned while a student at 
GCM, the curriculum “was essential to helping [her] un-
derstand workflows and automation – it made it easier 
for [her] to start out in a company and bring a new 
perspective” (personal communication, April 30, 2015).

4. Practical Challenges Teaching Automation 
and Integration

Some of the important challenges that arise in teach-
ing workflow automation and integration include the 
sometimes disparate level in learners’ background, 
interest and knowledge in digital systems, how informa-
tion is captured and exchanged, as well as the unique 
challenges that arise with using some of the enterprise 
solutions.

With regards to knowledge and interest, an effort is 
made to increase interest and curiosity towards the me-
chanics of how digital workflows work – basic networks 
and topology, pieces (switch, router, hub, cabling) are 
described and examples presented. This helps explain 
how data is stored and managed, and helps students 
understand the concepts of the ‘Cloud’, and software 
virtualization, and their impact on how we use software 
today.

Databases can play an important role in integrating 
workflows - if we’re using an automated workflow; we 
most likely have ‘users’ updating at least one database. 
Ensuring that students understand database fundamen-
tals should help make them more productive. Further, 
their understanding could lead to insights that may help 
with integration

For introducing databases, using the ‘spreadsheet’ 
as a metaphor is helpful; rows as records (object, 
entity), columns as fields (single value for each record, 
attribute), and sheets as tables (database table) can help 
people relate to the concept, and better understand 
the importance of such databases. Further, students 
are introduced to the principle that databases are only 
as good as the information in them, and consequently 
learners are exposed to the important task of database 
‘scrubbing’.

For the initial discussions of automation, and con-
ditional logic leading to programming, examples from 
outside the classroom, such as the popular IFTTT (if this 

Table 1: Instructional strategies used by the  School of Graphic Communications Management and their functions

The foundation for learning workflow automation 
at GCM is set in the first semester that a learner enters 
the program. Students begin by learning the theory and 
practice of workflows, the functions of each stage of 
the workflow, and the consequences of both correct 
and incorrect job processing at each stage. In the labs, 
the students process jobs manually from initial design, to 
final output, as well as press and finishing.

By second year, students progress to semi-automated 
workflows. The concept of hot folders and simple scripts 

The concepts and strategies of workflow automation 
are best taught through the application of a variety of 
these instructional strategies. This enables students to 
understand the theory, but also allows them to build on 
that knowledge through hands-on exploration. Further, 
report writing, case studies, and projects develop es-
sential management and problem solving skills. This 
approach also ensures a variety of learning styles are 
accommodated.

Instructional Strategies Used to Teach Automation in the School of Graphic Communica-
tions Curriculum

Instructional Strategy Function

Lectures

Explore and discuss theoretical concepts
Openly explain, discuss and debate challenging material
Venue for guest speakers from industry
Garner interest and build excitement for new topics

Discussions

Build student confidence
Explore, defend and/or consider alternative views
Enhance abilities in succinct articulation of ideas
Encourage evidence-based evaluation of concepts

Case studies
Identify, assess and work towards solving a problem
Provide real-world examples in which to apply theory

Writing

Enhance tasks specific writing skills (technical, proposal, etc.)
Articulation of original ideas and concepts
Encourage the use of research to validate ideas and conclusions
Maintain a high degree of written competency

Labs

Engage in hands-on exploration and practice
Enhance procedural skills
Engage in applied problem solving
Foster independence
Introduce industry standard equipment and processes

Group projects

Foster collaborative work skills necessary for work life
Strengthen time management and planning skills
Analyze large projects by dissecting them into smaller parts
Enforce oral and written communication skills
Stimulate the sharing of knowledge through collaboration
Enforce the concept of accountability to peers
Manage conflict resolution

Individual projects

Foster self motivation
Explore areas of interest at a detailed level
Encourage self-directed problem solving
Enhance primary and secondary research skills
Strengthen independet work habits

Table 1: Instructional strategies used by the  School of Graphic Communications Management and their functions
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5. Conclusions: It’s Working

One of the best ways an educational institution can 
measure success is to evaluate the success of its gradu-
ates. It is also important to receive feedback from the 
companies that are in positions to hire graduates.

The Student’s hard work and exposure to automation 
helps once they are in industry. Matt Serwin, Graphic 
Arts Sales Specialist at Spicers Canada Limited, and 
Sessional Instructor at Ryerson University, explains the 
importance of what he learned about the foundation of 
automation at Ryerson; “when I left, GCM provided me 
the ability to at the very least ask the right questions… 
to be able to present myself as an ‘intelligent’ individual, 
with fundamental understanding of the pieces and the 
ultimate end goal” (personal communication May 1, 
2015).

Stephanie Eagle, Production Coordinator at South-
ern Graphic Systems, Etobicoke, explains “with the 
knowledge I gained from [GCM], I’ve been able to look 
critically at the workflows within my company and come 
up with ways to make them more efficient… I’m always 
using what I learned about workflows and automation 
to try and find the most efficient way to complete the 
job” (personal communication, April 30, 2015).

Daniel Quattrociocchi, Software Developer at G 
Adventures, reflects on his GCM courses; “Often it is 
after the work is complete that a clear path on how you 
might automate appears. You need to fully understand 
what you are doing before you can explain it to a ma-
chine” he continues, “at the core of great automation 
is a deep understanding of workflow, and processes.” 
(personal communication May 1, 2015).

Graduates from the Graphic Communications 
Management program can help contribute to their 
organizations quickly. As Aleks Niestroj, Chief Digital 
Officer, Blue Hive (WPP) Toronto explains, “a founda-

then that) site provide a practical real world tool that 
students can interact with, and connect with, immedi-
ately.
However as end users of vendor’s enterprise level soft-
ware, educational institutions are sometimes in a tough 
spot. While traditional desktop software and websites 
are increasingly designed with users needs in mind, 
unique challenges arise with enterprise software. These 
systems can be complex, appear to be difficult to learn 
and use, and risk being dissatisfying. This may be the 
result of a separation between the actual end users and 
those buying the systems [7].

Another challenge with compressive systems is 
their use in lab environments. For example with Kodak 
Prinergy’s Rules Based Automation, and other complex 
enterprise systems, a system administer must set up 
users and password, with access to specific areas of a 
complex workflow tool. The levels of permissions are 
not necessarily designed with a single instance of a 
workflow system (controlled by a database) having the 
equivalent of hundreds of users with the same high level 
of user permissions concurrently accessing the system. It 
is frustratingly easy to have an immediate, and possibly 
detrimental, impact on every other user. 

In addition, most automation systems are designed 
to load balance in scenarios different from educational 
labs. For example, it often happens that 30-60 students 
are applying an automation process simultaneously 
during an interactive lab demonstration. This means that 
each student uploads files at the same time, generates 
job tickets at the same time, RIPs the files at the same 
time, and so on. Consequently educational environ-
ments often need robust, and sometimes modified, 
solutions from vendors, as well as advanced database 
support.

Figure 1: sample ‘trigger’ and ‘action’ from IFTTT [20]
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tional understanding of process and workflow helps our 
teams keep the day to day moving along and still have 
time, experience, and flexibility to deal with immediate 
requests and course-changes on the fly. My experience 
with GCM grads is that they have this important founda-
tion” (personal communication April 28, 2015).

Don Albin, Vice President, Client Planning and 
Development, St Joseph Communications reinforces 
Mr Niestroj’s view when he says that “over the last few 
years the lines between digital and print marketing 
have disappeared… The ability to market to different 
audiences (web, print, mobile and motion graphics) at 
the same time using the same assets is now the norm.  
Students graduating from Ryerson should be top of 
mind to the employers of tomorrow in this fast paced 
and changing market place” (personal communication 
April 28, 2015).

GCM has made significant inroads in teaching stu-
dents the understanding and knowledge of the neces-
sary workflow steps, so that they are better equipped to 
participate in, evaluate, and assess existing and develop-
ing workflows to create, refine, and manage enhanced 
automation workflows.

6. The Future of Workflow Automation at 
GCM

In November 2014, Ryerson University’s Senate ap-
proved a major curriculum revision for the School of 
Graphic Communications Management. The revised 
curriculum offers many benefits over its predecessor, 
including an increase in hands-on, lab-based instruction, 
electivity within the core curriculum, and the flexibility 
to offer students concentrations in specific areas of the 
industry.

Within the context of this paper it is worth noting 
that the revised curriculum strengthens the School’s abil-
ity to teach students automation in that there are more 
courses targeted to automation in communications, 
including a new course, GCM 461, dedicated to work-
flow automation. This is a lab only course, designed to 
support students as they build, test, and troubleshoot 
advanced automation processes that they design and 
implement. Through core elective courses, students have 
the ability to further expand their automation knowl-
edge through advanced database, cross media, web-to-
print, and asset management courses.

The new curriculum also increases students’ exposure 
with workflow automation earlier in their studies. In 
their first year, they begin manually running jobs through 

various workflows to gain a core understanding of the 
various stages of workflow. From there, students gain 
more knowledge and slowly develop their skills through 
exposure to automation in seven different courses 
before arriving at GCM 461. Further, the new curriculum 
offers students the chance to further hone their work-
flow automation skills through a series of core elective 
courses that focus on various aspects of workflow and 
process automation. In the future, students might even 
be able to graduate from the program with a concentra-
tion in workflow automation.

Other Items to consider for the future improvements 
for the education of workflow, automation, and integra-
tion could include building student engagement and 
support through expanded networking and educa-
tional opportunities with industry groups such as Xplor 
(.xplor.org), or perhaps student chapters of the Printing 
Industries of America’s Automation Solutions Network 
(printing.org/automation), and by encouraging students 
to explore further certifications, such as Idealliance’s 
Integrated Media Workflow Training (idealliance.org/
imw-del).

Lastly, perhaps an opportunity exists for a comprehen-
sive survey of industry staffing needs and requirements, 
which could help frame future course adjustments, as 
well as a companion survey targeted at recent gradu-
ates, in an effort to identify areas of success and op-
portunities.
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