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nology. In 2017, PwC global network of firm’s base in the USA
did a global study on 1200 companies and executives. Their result
showed that 54% of the surveyed respondents struggled to align in-
novation strategies with their business strategies, and 72% of them
said that they were not out innovating their competitors. On the
other hand, 61% of the surveyed respondents embraced open inno-
vation to generate new ideas.

The current needs for well-structured applied learning across the
board is becoming a necessity to meet the ever-changing demand
for creative design solutions to satisfy innovative manufacturing
and improve human lives. Therefore, the upcoming new work forc-
es must be well educated and appropriately trained from an early
age. This requires a continues reviewing and upgrading of applied
learning and applied design programs and curriculums. This paper
focuses on 1) defining applied learning, applied education, applied
design, and innovative manufacturing; 2) identifying the vital re-
lationship between applied learning, applied education, applied
design, and innovative manufacturing; 3) exploring existing pro-
grams that uses applied learning.
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Introduction

The world of manufacturing has changed drasti-
cally and tremendously during the last few decades
due to the advancement of technology. In 2017, PwC
global network of firm’s base in the USA did a global
study on 1200 companies and executives. Their result
showed that 54% of the surveyed respondents strug-
gled to align innovation strategies with their business
strategies, and 72% of them said that they were not out
innovating their competitors. On the other hand, 61%
of the surveyed respondents embraced open innova-
tion to generate new ideas. (1)
In the Mckinsley Global Innovation Survey for 500
companies, results indicated that although 84% of sur-
veyed executives agreed that innovation is important
to growth strategies, only 6% of them were satisfied
with innovation performance. Moreover, 80% or the
participants in that survey believed that current busi-
ness models are at risk. (2)
As reported in the 2018 Digital Transformation Index,
50.4% of companies reported that technology disrup-
tion had a positive impact on their business for the last
three years, while 30.7% reported that the impact of
technology disruption had a negative impact on their
business, and 18.9% reported no noticeable change.(3)
Statistics show that current and future needs for
well-structured applied learning is becoming more
of a necessity to meet the ever-changing demand for
creative design solutions to satisfy innovative manu-
facturing and improve human lives. Therefore, the up-
coming new work forces must be well educated and
appropriately trained from an early age to be innova-
tive. This requires a continues reviewing and upgrad-
ing of applied learning and applied design programs
and curriculums.

Research Problem

The less usage of applied learning and applied ed-
ucation in innovative manufacturing and the reliance
of traditional methods of educations resulted in many
cases in the drop of the quality and innovation of newly
manufactured products. Many of the current manufac-
tured products fail in their designs and application due
to low understanding of customers’ needs and wants,
and the fears marketing competition. Other products
fail because their lack of using proper materials in
manufacturing such products. These problems and
more can be addressed solved when proper, knowl-
edgeable, and well-trained designer, researchers, and
marketers are involved in the creation of innovative

manufacturing.
Signification of the Study

This study is designed to focus of the current needs
for well-structured applied learning programs across
the board from Kindergarten to grade 12, undergrad-
uate, and graduate studies. Such need is becoming
essential to be adapted to meet the ever-changing de-
mand for creative design solutions to satisfy innova-
tive manufacturing and improve human lives.

Objectives

This paper focuses on 1) defining applied learning, ap-
plied education, applied design, and innovative manu-
facturing; 2) identifying the vital relationship between
applied education, applied design, and innovative
manufacturing; 3) exploring existing programs that
use applied education.

Research Limitations

This paper focuses on studying applied learning and
applied education and clarifying their impact on inno-
vative manufacturing.

Research Methodology
To fulfill the objectives of this study, both the descrip-
tive and analytical methods are used in this research

paper.

Definitions

To address the topic of this paper properly,
it is important to define applied education, applied
learning, applied design, and innovative manufactur-
ing. Such understanding will pave the way to clear ex-
planation to why applied learning, applied education,
and applied design rather than academic education are
quite vital to creative and innovative manufacturing.

Education:

It is defined as “the act or process of imparting or ac-
quiring general knowledge, developing the powers of
reasoning and judgment, and generally of preparing
oneself or others intellectually for mature life, and
the act or process of imparting or acquiring particular
knowledge or skills, as for a profession.” (6)

Academic Education:

Academic education and academic courses are focused
on abstract reasoning to teach subjects. It is “generally
defined as education which has learning as its primary
purpose. This differs from Vocational education which
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has a primary focus on “preparing to perform in a
workplace”; or “life education” which may have a
purpose of preparing to live better”. (7)

Applied Education:

It is defined as “an educational system that focuses
on hand-on-experience that starts from Kindergar-
ten to grade 12.” Teachers are often the leaders in
this educational system and students are the follow-
ers. Applied education is often structured in a spe-
cific way and students’ contribution in it is directed.
In fact, applied education and applied learning are
used alternately and lead to the same meaning be-
cause students are guided by the educators and learn
by doing things themselves. (8)

Learning:

It is “the process of acquiring new understanding,
knowledge, behaviors, skills, values, attitudes, and
preferences. The nature and processes involved in
learning are studied in many fields, including edu-
cational psychology, neuropsychology, experimen-
tal psychology, and pedagogy” (4)

Applied Learning:

“Applied learning refers to an educational approach
whereby students learn by engaging in direct appli-
cation of skills, theories, and models. The applied
learning activity can occur outside of the traditional
classroom experience and/or be embedded as part
of a course.” (5) Applied learning does not have to
be limited to the school environment. On the con-
trary, it is better to be practiced in the real places of
the studied matters and subjects. For example, it is
better for students to learn about furniture mass pro-
duction by going to a furniture manufacture and ob-
serve their line of mass production. Moreover, it is
better for student to learning about building a chair
by trying to build a real one. In a short term, it is
“learning by doing.” This approach expect student
to be engaged more in the creation of the programs
and activities. That process get student at an early
age to be active learners. Furthermore, it prepares
them to move to the next level which is applied
design. Next, they will be ready to enter the work
force and be creative and innovative thinkers, prob-
lem solvers, and creative designers.

Applied Design:
“Applied Design, or traditionally known as “dec-
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orative design” is an umbrella term used to define
fields of industrial design, graphic design, fashion
design, in which these days and age are evolved to
the use of technology in creating design.” (9)

Manufacturing:

“It is the processing of raw materials or parts into
finished goods through the use of tools, human la-
bor, machinery, and chemical processing. Large-
scale manufacturing allows for the mass production
of goods using assembly line processes and ad-
vanced technologies as core assets. Efficient man-
ufacturing techniques enable manufacturers to take
advantage of economies of scale, producing more
units at a lower cost.” Also, “Manufacturing is a
value-adding process that allow businesses to sell
finished products at a higher cost over the value of
the raw materials used. It is often reported on by
the conference board, and well examined by econ-
omists.” (10)

Innovative Manufacturing:

“Innovative manufacturing is the creation of cut-
ting-edge technologies at a fast pace and for a rea-
sonable price. Many of the companies that are in
this business require precision and high tolerance
parts that could go beyond the everyday run of
the mill manufacturing that has been going on for
ages.” (11)

Types of Innovative Manufacturing: there are
four types of innovations when it comes to manu-
facturing: 1) incremental innovations, 2) disruptive
innovations, 3) architectural innovations, and 4)
radical innovations (Image 1). (12)
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Image (1): The four types of manufacturing innovations. (1)
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Incremental Innovations: This term refers to “a
series of small improvements made to a com-
pany’s existing products or services. Generally,
these low-cost improvements help further to
differentiate a company from the competition
while building on current offerings.” (13)
Disruptive Innovations: “It refers to a technol-
ogy whose application significantly affects the
way a market or industry functions. An example
of modern disruptive innovation is the Internet,
which significantly altered the way companies
did business and which negatively impacted
companies that were unwilling to adapt to it.”
(14)

Architectural Innovations: “It refers to the in-
novation of an architecture of any product that
changes or modifies the way various compo-
nents of the systems link or relate to each other.
The different components of the system can be
changed within the improved architecture (light-
er weight, the smaller form factor, etc.); howev-
er, the main technologies at a component level
remain unmodified.” (15)

Radical Innovation: “It is an invention that de-
stroys or supplants an existing business model.
Radical innovation changes both the compo-
nents and how the components interact and puts
them together in a new way to create a unique
solution.” (16)

Applied learning encourages collaboration be-
tween teachers, students, and parents; as well
as, collaboration among students themselves.
This process is important for teamwork and for
expanding students’ understanding and feedback
regarding the studied issues or matters.

Applied learning gives students real opportuni-
ties to reflect on their learning subjects, exercises,
and results. With a two-way communication be-
tween the students and their educators and among
themselves, students reap the real benefits of the
applied learning approach.

Applied learning promotes students with real op-
portunities to articulate their real understanding
of the studied subjects and share their thoughts
and contributions in that regard. This skill nour-
ishes students’ self-confidence and self-respect.
Applied learning allows teachers to coach their
students in multi different ways to open their
minds and expand their knowledge. Furthermore,
experienced students lead the less experienced
one when working in groups. This healthy behav-
ior allows for healthy social growth and smooth
flow and exchange of information and experienc-
es.

Applied learning exposes students to real life sit-
uations. They often learn in real places with real
objects and practice real operations and exper-
iments. Thus, the gap between what they learn
and what is outside in the real world gets small-

The Importance of Applied Learning in Practice
Applied learning is essential to future education. to their future world and prepare them greatly to

It prepares students to meet future challenges, satis- their future tasks and careers.
fy employers need, and meet market demands and 6. Applied learning is structured around activities
requirements. Furthermore, it advances students’ and tasks more than plain and dry knowledge.
knowledge and sharpen their skills in many fields Learning activities and task motivate students to
and in different ways (Image 2). explore and to “think out of the box”. Moreover,
it encourages them to be adventures in their jour-

ney seeking knowledge.
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Image (2): Applied Learning in Practice. (2) edge. When more than one head and brain are put
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together, they often challenge each other, think
wider, and dig deeper in their thought. They of-
ten reach solutions to problems or discover new
things in ways that they couldn’t accomplish if
they were working as individuals.

9. Applied learning lead to expert performance.
That is way people often say: “one cannot talk
the talk until he walks the walk.” This means
that expert performance is a result of the com-
pilation of the combination of knowledge and
practices. Therefore, as students move from
one learning level to another, they accumulate
knowledge and skills that allow them in the fu-
ture to be successful in their careers.

10. Applied learning provides excellence ways and
methods for integrated assessment. As students
advance in their studies, they are evaluated in
more than one method of assessment. They
are assessed based on their written, verbal, and
practical performances. These three methods of
assessment provide good, clear, and compre-
hensive evaluation of the learner’s total perfor-
mance.

Teaching and Learning Tools
In order to practice successful applied learning

and applied teaching, it is important to have a vari-
ety of effective and practical teaching and learning
tools. Such tools may include but not limited to the
following: cards, charts, grids, pictures, drawing,
photos, magazines, worksheets, mind-mapping,
technology, video, digital material, data show, CDs,
electronic program, gaming, dictionary, websites,
the computer, the internet, e-books, intelligent
board, blackboard, libraries, different kind of labo-
ratories, workshops, studios, actual fields, real situ-
ations, online dictionaries, virtual tours of their lat-
est exhibits, the real daily environmental things ...
etc.(17) These tools will provide both the educators
and learners a variety of educational opportunities
to invest in for a better educational future, which
is a key factor in in paving the path for innovative
manufacturing.

Examples of Existing Applied Design Programs
One of the comprehensive and successful learning
programs is provided by the British Columbia New
Curriculum. It is structured to provide solid applied
design, skills, and technologies. It is designed based
on specific competencies to fulfil students’ needs
from Kindergarten to grade 9 (Table 1) and from
10-12.

Grade Design Skills Technologies
K-3 | Design grows of natural Skills can be developed through | Technologies are tools that
curiosity. play. extend human capabilities.
4-5 | Design can be improved with | Skills are developed through The choice of technology
prototype and testing. practice, effort, and education. | and tools depends on the
task.
6-8 | Design can be responsive to | Complex tasks require the Complex tasks may require
identify needs acquisition of additional skills. multiple tools and
technologies.
9 Social, ethical, and Complex tasks require the Complex tasks require
sustainability considerations | sequencing of skills. different technologies at
impact design. different stages.

Table (1): Applied design, skills, and technologies for K-9 at the British Columbia’s New Curriculum

As for grade 10-12 students, there are three main
core competencies: 1) communication, 2) thinking,
and 3) personal and social.

“The Communication competency encompasses
the knowledge, skills, processes and dispositions
associate with interactions with others. Through
their communication, students acquire, develop,
and transform ideas and information, and make
connections with others to share their ideas, ex-
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press their individuality, further their learning, and
get things done. The communication competency
is fundamental to finding satisfaction, purpose, and

joy”. (18)

“The Thinking competency encompasses the
knowledge, skills and processes associate with in-
tellectual development. It is through their compe-
tency as thinkers that students take subject-specific
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concepts and content and transform them into a new
understanding. The thinking competence includes
specific thinking skills as well as habits of mind, and
metacognitive awareness. These are used to process
information from a variety of sources, including
thoughts and feelings that arise from the subcon-
scious and unconscious mind and from embodied
cognition, to create new understandings.” (17)

“The Personal and Social competencies is the set
of abilities that relate to students’ identity in the
world, both as individuals and as members of their
community and society. Personal and social com-
petency encompasses what students need to thrive
as individuals, to understand and care about them-
selves and others, and to find and achieve their pur-
poses in the world.” (17)

At SUNY — The State University of New York at
the USA is an example for undergraduate and grad-
uate applied learning. At SUNY “applied learning
refers to an educational approach whereby students
learn by engaging in direct application of skills, the-
ories, and models. Students apply knowledge and
skills gained from traditional classroom learning to
hands-on and/or real-world settings, creative proj-
ects or independent or directed research, and in turn
apply what is gained from the applied experience
to academic learning. The applied learning activity
can occur outside of the traditional classroom expe-
rience and/or be embedded as part of a course.” (19)

Research Results
It is important to highlight some of the research
result which include:

1. Global needs for applied learning and applied
education are increasing rapidly due to the ris-
ing demand for innovative manufacturing.

2. Innovative manufacturing is a product of
well-structured applied learning and applied ed-
ucation.

3. Applied learning and applied educations pro-
cesses and philosophies should be practiced
in all field of science and knowledge because
of their fruitful outcomes in satisfying human
needs and wants.

Research Recommendations

1. Current traditional educational programs and
curriculums need to be revised and updated to
meet the requirement of comprehensive applied

learning and applied educational programs and
curriculums.

2. More in-depth research is needed to improve
the relationship between applied learning as
well as applied education with innovative man-
ufacturing.

3. Specialists in education and manufacturing
must be linked together and communicated with
each other to improve both learning and educa-
tional along with manufacturing capabilities in
this new age of technology.

4. New policies are recommended to secure suc-
cessful applied learning and applied education
due to their direct impact on innovative manu-
facturing in specific and on national and inter-
national economies in general.

5. Educator at all educational levels are encour-
aged to enhance their students’ educational
experiences by implementing applied learning
more in the teaching methods.

Conclusion

Innovation is a combination of a system and
a process. It starts with applied learning programs
that grow in width, depth, and intensity from Kin-
dergarten to grade 12. Next, it escalates to under-
graduate and graduate programs. In every learning
level, students are challenged to learn as individuals
and as groups through self and group explorations.
They are actively involved in developing their cur-
riculums to advance their knowledge and enhance
their skills. That all together create an accumulat-
ed body of knowledge and wealth of experiences to
help students be as innovative in their thinking as
possible. As a result, when grown student enter the
different markets and work for various manufactur-
ing industries, they enter as experienced adult with
innovating minds.
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