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Abstract How do we identify tools that can overcome

uncertainty in realizing value with students using their ‘idea
creativity’ in generating and developing ideas in new
concepts? Tools that better fit in the mindset of the new
generations. The major question of idea creativity, especially
in an educational environment is: How to determine and
assess such “value”? In general, a teaching and learning
process of idea creativity for new concepts that have value
has an uncertain result. You cannot plan successes in
advance. Contemporary education needs teaching methods
in a setting that has the characteristics of the mindset of the
new generation: twitch speed, multi-tasking, nonlinear
approaches, connected, collaborative, active, and learning by
playing, instant payoff, fantasy, and technology as friend.
The ‘connectivity learning’ demands new approaches to
monitor and coordinate collective learning processes - a
demand driven change in teaching, caused by a demand
driven learning. This dynamic complex, mostly non-linear
learning processes of realizing value by students that develop
new ideas into new concepts, can monitored by CRAP
(coordination registration of action points) and G-CRAP
(group coordination registration of action points). Using the
systems, make it possible to integrate and apply the
connectivity opportunities in lessons, and also to coordinate
and measure learning progress, both individually and
collectively. In almost every business organization the need
exists to innovate continuously their products and services.
The assessment of the course is at the end by presenting the
results to the specific client who has asked for specific
innovative solutions. Examples are: find innovative concepts

for bed & breakfast companies, for applying specific LED
lights, for a language game, for new products in the
“seniors-economy”, etc. Students carried out these
assignments, using CRAP and G-CRAP. It also made clear
that the authentic context of this learning process is realized
by the key characteristic: creating added value. The
presentations were held for entrepreneurs, who could benefit
from the innovative concepts. They had to spend their time
and energy to validate the presentations and expect “good
ideas” for their invested time. One of the students expressed
beautifully: “In education there is a critical dividing line
between sufficient (pass) and not sufficient (fail), but in
business there is a critical dividing line between good and not
good. That is something entirely different.”
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1. Introduction
Creativity is one of the skills our students need to develop,
to be prepared for this 21st Century. All kinds of words are
used to characterize the competencies and skills needed to
function in the twenty-first century: cross-curricular
competencies, widely applicable skills, key competencies,
core competencies, complex skills, "soft skills", but the most
common is "21st century skills". But whatever words are
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used, “creativity” is one of the elements when these 21st
century skills are specified. Used in the context of ways of
thinking (creative and innovative thinking, critical thinking,
problem solving, decision making, learning to learn). In our
society, creativity is what keeps us competitive in the near
future.
In learning and teaching creativity we unleash the
potential of our students which is quite a different piece of
cake than (over-) feed them with knowledge according to
clear formats. Of course like each human being, uncertainty
is not preferred. Also students are sometimes uncomfortable
when clear guidance is withheld. On the other hand, it is just
that that sparks curiosity to find out how a problem can be
solved by themselves. The result is their solution to the real
life practical problem, not the theoretical case of the book
with one right solution in the back. (See “The answer is in the
back, but don’t look” by Ken Robinson [4] in RSA Animate Changing Education Paradigms at https://www.youtube.co
m/watch?v=zDZFcDGpL4U)
Referring to Bradshaw, Langley and Simon [5] and Simon
[6], Cohen and Levinthal [7] suggest that the necessary
preconditions for successful learning do not differ from the
preconditions required for problem solving and for the
creative process: “The prior possession of relevant
knowledge and skills is what gives rise to creativity,
permitting the sorts of associations and linkages that may
have never been considered before.” (Cohen and Levinthal
[7])
We are interested in the role of creativity, especially we on
the role of creativity that stimulates innovation with a value
on a market. Creativity is defined as the production of new
and useful ideas concerning products, services, processes
and procedures (e.g. Oldham & Cummings [8], Amabile [9]).
Creativity is for example, an essential ingredient of
innovative entrepreneurship which we usually see as a result
of out-of-the-box thinking. Entrepreneurs work for markets
and innovation is an invention with a value on a market.
According to Waalkens [10] innovation and creativity are
intrinsically related. We advocate that in education the
subject of creativity has to be particularly addressed. If the
ambition is to bring our students to their full potential,
creativity is absolutely necessary.

2. Questions and Objectives
But how to assess creativity? How do we identify tools
that can overcome uncertainty in realizing value with
students using their creativity in generating ideas and
develop these ideas in new concepts? Tools that better fit in
the mindset of the new generations, and that can be applied in
any modern classrooms.
In our lectures “conceptual thinking”, we compare the
finding new useful concepts as a result of creative thinking
often with the process of digging gold in Alaska: there is an
awful lot of mud, rocks, stones etc. to be handled in order
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find these small pieces of gold.
In assessing the value of new concepts the usefulness is a
key element. Creativity to generate ideas which are
developed to new useful concepts that show value, is here
regarded as “idea creativity”. Referring De Bono [1], as he
states: “There is a language problem with our understanding
of the word 'creativity'. As we understand it, if you create
something that was not there before, then you are creative.
But this may not necessarily be a good thing. You may have
just created a mess. This leads to the notion that creativity is
just being different for the sake of being different which is
what far too many creative people believe. If doors are
normally rectangular and you suggest a triangular door,
that is not creative unless you can show value for the new
shape. The problem then is that the word 'creative' does not
distinguish between artistic creativity – as we understand it –
and idea creativity, which helps with our thinking. That the
result is something new is enough for us to term it 'creativity'.
That is why it was necessary to invent the term 'lateral
thinking' to refer specifically to idea creativity. Although my
thinking is quite widely used in the artistic world (especially
in music), I am writing here about idea creativity.

3. Approach
Contemporary education need teaching methods where
students have to acquire competences in a setting that has all
the characteristics of the mindset of this new generation (see
Veen [2], Prensky [3]) : twitch speed, multi tasking, non
linear approaches, connected, collaborative, active, and
learning by playing, instant payoff, fantasy, and technology
as friend.
Nowadays this is the standard context for any job.
Communication is more complex, visual, and faster and
more complete. The globalized society uses network
organizations and information systems to create added
value. The ‘connectivity learning’ demands new approaches
to monitor and coordinate collective learning processes - a
demand driven change in teaching, caused by a demand
driven learning of the new generation.
New learning methods are needed to cultivate the talents
of our new generations, since the characteristics of today’s
society have changed the mindset of these new generations.
We believe that the future of education should focus on the
effectiveness of the learning situation, instead of the use of
standard books as a starting method. Prensky [3], and Veen
and Vrakking [11] presume that the current generation of
students follows different study methods than the generation
before, simply because they are brought up with the new ICT
technology, learning through computer screens, icons, sound,
games, exploration and show non-linear learning behaviour
Veen [12] showed the change in teaching needed to cope
with the learning attitude of students in the today’s world. In
his book, Homo Zappiens and the Need for New Education
Systems, he states that, “Experiencing these digital
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information flows, kids develop an exploratory learning
approach trying to give meaning to the information
provided.” In a fascinating presentation (see Figure 1), he
showed us the development of our students, due to the
technological development in ICT. It made very clear that as
the world is changing, so should the educational world
change.

Figure 1. Old teaching vs. New Teaching

4. Coordination and Registration of
Action Points (CRAP)
The idea to regard each lesson as a structural meeting and
use the techniques of organizing effective meetings to
organize effective learning processes has been developed as
a result of our experiences with authentic learning
environments. The developed “edupreneurial method”
focused on the use of positive emotions to support learning
processes: “success drives success”. Kotler [13] in his
textbook on Marketing defines learning as ‘changes in an
individual’s behavior arising from experience’ The use of an
“action point system” (CRAP, coordination & registration of
action points & G-CRAP, group coordination & registration
of action points) to measure the development of complex
learning processes is pointed out as a system that realizes
connectivity learning using the modern ICT-opportunities.
Also the ‘changes in individual behavior arising from
experience’ can be assessed in a simple way, due to the
experiences of conducted actions.
The new generation is born in an era of digital gadgets, as
a result of which, the threshold to communicate the
knowledge and information has lowered substantially. The
flow of information is enormous and filtering of the right
information and responding to the right stimulations has
become more relevant than ever.
With the technological progress, the communication
nowadays has become totally different: it is more complex,
visual, and faster and more complete. The globalized society
uses network organizations and information systems,

paraphrasing John Maynard Keynes [14] on classical
education instead of classical economics: “Moreover, the
characteristics of the classical education happen not to be
those of the economic society in which we actually live, with
the result that its teaching is misleading and disastrous if we
1
attempt to apply it to the facts of experience. ”
This implies that learning methods should have features
such as:
 Effectiveness: the power to achieve the learning
objectives. To learn, one has to give meaning to
information and communication, which can be
achieved in the best way within networks where people
communicate, cooperate and negotiate. Connectivity to
create cooperative and creative ‘learning by doing’.
 Efficiency: the power to optimize inputs in order to
realize the learning objectives.
 Flexibility: the power to adapt fast changes so that the
effectiveness and efficiency still can be achieved. Each
entrepreneurial game simulation (explained later) is
different and the dynamics of complex systems are
characterized by new elements which arise due to the
creativeness of the participant. This requires
anticipation to keep the learning method up to date and
running, continuous improvement similar to the Kaizen
philosophy.
 Creativity: the power to bring in the changes which
result in the future learning methods still will be
effective, efficient and flexible. Learning methods
themselves have to create new learning opportunities.
Contemporary professional education should develop
more effective, efficient, flexible and creative learning
methods for a better fit in this mindset of the new generation.
So we postulate that the focus has to be on creating an
authentic learning environment based on a demand driven,
pull strategy, as the development of contemporary skills is
far more demand driven than supply driven. For example
Illeris [15] in his “Contemporary theories of learning”,
points out that ‘the program offered must not only have an
acceptable, interesting and challenging content, it must also
contribute to an acceptable positioning in relation to
contemporary trends on the youth lifestyle market, and it
must be organized in ways and by teachers who are in
harmony with the personal needs of the young learners’.
In our view the main change is the demand driven change
in teaching, caused by a demand driven learning. Learning
by doing has an 80% retention rate, making ‘learning by
doing’ one of the most effective forms of learning (Sousa
2006).
Moreover, learning in the present times has to be both
“connected” and “collaborative” to be an effective method of
1
paraphrasing Keynes, John Maynard, The General Theory of Employment,
Interest and Money, p3, “ ..Moreover, the characteristics of the special case
assumed by the classical theory happen not to be those of the economic
society in which we actually live, with the result that its teaching is
misleading and disastrous if we attempt to apply it to the facts of
experience."
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learning. An authentic learning environment should make
connected and collaborative learning possible. Indeed, our
educational system should change its educational approach
towards using more “authentic learning environments”
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thereby creating a context where the characteristics of the
mindset of the new generation are the standard. These
characteristics need to be developed explicitly in the
teaching methodology.

5. Creating an Authentic Learning Environment and Use CRAP

figure by: Adriaan Nieuwenhuis

Figure 2. Opposed Methodologies: They bite!!

The non-linear learning process is conflicting with the linear learning processes. Nevertheless, the effectiveness of the
learning process should be stated by the students. A linear learning process is guided by the structure based on “tell me what
I should know” (push learning).
Because there is a lot of uncertainty in de learning process as well as the fact that the learning process is complex, the
assessment of this learning process needs a specific assessment system that both shows the performance of the individual and
of the group.
The action point system is based on the responsibility of students for their own learning processes, hence the statement, “I
will tell you what I have learned” (pull learning). Added to the action points is also the time spent on the action points, so the
students are responsible of measuring their own learning process, both in achieved action points as in study time spent. Extra
information is added in their individual digital portfolio.
So a complex learning process with uncertain outcomes can be realized within the context of individually realizing the
action points method (PACT, Process Action Coordination Tool), where individually and group wise the action points are
registered in a dynamic action list. Each session, based on several years of experience, on average will lead to some 6-10
action points. The action points list starts with number one, and when it is completed the action point vanishes and at each
session new action points are added to the action points list. At the end of the course, the total number of action points gives
a good indication of the performances of each group as well as of each individual.
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Figure 3. Slide PACT

As pointed out, the responsibility of the learning process is
transferred to the students, and represented by individual
action point’s portfolio (CRAP / coordination registration
action points) and the group action point’s portfolio of group
wise realized action points (Group-CRAP). In the portfolios
there is also a registration of the hours studied to justify all
Study Hours (SBU).
The portfolios are mainly digital with a short written
explanation, which starts with the authenticity statement that
all presented realizations is conducted by the person him/ or
herself.

Figure 4.
myself

Authenticity Statement: Hereby I declare that I did all the work

6. Results of Several Courses of
Conceptual Thinking
In the second year course of Conceptual thinking the big
line is to learn, recognize and experience creative thinking
and apply it effectively in an authentic learning environment
with real and realistic assignments. In almost every sector

and business organization the need exists to change and to
innovate continuously their products and services.
Nowadays the development of internet makes knowledge
accessible to anyone in the globalized world. In business and
other sectors of our society there is an increasing need for
innovative people who can think “out of the box” and who
can apply their creative and concept-thinking, using the
almost unlimited opportunities to adapt the available
knowledge. Nevertheless, it requires a mindset which is open
for creative solutions, a mindset you want to acquire and
learn.
The assessment is at the end of the course by presenting
the results of conceptual thinking to the specific client who
has asked for specific innovative solutions in the form of an
assignment.
Examples of such assignments are:
 Find innovative concepts for the tourism and recreation
which stays overnight at bed & breakfast companies in
the South/Eastern part of the province Drenthe.
 Find innovative concepts for applying specific LED
lights in organizations.
 Find innovative concepts for a language game.
 Find innovative concepts in for recreation in the
German /Dutch border region of the Bourtanger Moor.
 Find innovative concepts for the “seniors-economy” in
this region (for example organizing a new symposium
grey/gold 4).
 …etc.
The theory of De Bono [1] is used to find innovative
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concepts, especially the “random word” method is very
effective. This leads to many creative ideas which can be
organized according to the their originality (low, high) and
the possibility to realize the idea (low, high). A technique
developed by the Belgian COCD [39]: the COCD box
(though we apply it during the idea generation and not after
as they do).
An example of a simple idea that has been used from the
“senior-economy” topic, was the idea to customize mobility
scooter as if it was high speed car.
This authentic learning environment showed the
effectiveness of a pull strategy, initiated by a real assignment
and effective by the experience of positive emotions: success
drives the success. It also made clear that the authentic
context of this learning process is realized by the key
characteristic that results of creative thinking in finding these
new concepts, is the creating of added value.
The presentations were held for entrepreneurs, who could
benefit from the innovative concepts. They had to spend their
time and energy to validate the presentations and expect at
least some “good ideas” for their invested time.
Meanwhile the system of G-CRAP and CRAP has been
applied in more courses. For example the course “Trade and
Globalization”, where students had to advise on
opportunities for specific shuttle trains, a real assignment
from an international project team. Also the system has been
applied in the course “Materials Management”, where the
PBL method of learning had to be applied, two different
excursions to two different companies had to be prepared,
while at the end of the course the students had to present in
groups “what they had learned” to the representatives of the
companies who had organized the excursions for these
students. Thereby giving opportunity to the students to show
that there had been an effective (or in some cases, not so
effective) learning process.. Whatever the case – successful
or not – CRAP and G-CRAP elaborated that very
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comprehensibly. G-CRAP is just representing small
successes in an orderly, systematic way, thereby measuring
quite simple the complexity of an effective, efficient, flexible
and creative learning process.

7. Conclusions
Contemporary education needs an educational method
where students have to acquire competences in a setting that
has all the characteristics of new teaching: twitch speed,
multitasking, connected, collaborative, etc. Nowadays this is
the standard context for any job. Communication is more
complex, visual, and faster and more complete. The
globalized society uses network organizations and
information systems to create added value. The ‘connectivity
learning’ demands new approaches to monitor and
coordinate collective learning processes - a demand driven
change in teaching, caused by a demand driven learning of
the new generation.
Using the system of PACT and by incorporating CRAP
(coordination registration of action points) and G-CRAP,
(group coordination registration of action points) it is
possible to integrate and apply the connectivity opportunities
in lessons, to coordinate and measure learning progress, both
individually and collectively.
To regard each lesson as a meeting, the techniques of a
meeting can be applied to measure, assess and coordinate
learning processes. The steps towards these learning goals
can be divided in individual and collective action points
which have to be carried out. Action points are kind of
mini-projects which have to be conducted by the students.
New connectivity opportunities like active boards in
combination with internet make it possible to have the actual
information of the progress of the learning process
immediately visible for the whole group.

Figure 5. Example from a portfolio:
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Students carried out these assignments, using CRAP and
G-CRAP (see appendix). The monitoring of the study and
learning process is organized in cooperation with the clients
who gave the assignments, and during the process play role
of a coach. This authentic environment showed the
effectiveness of a pull strategy, initiated by a real assignment
and effective by the experience of positive emotions: success
drives the success. It also made clear that the authentic
context of this learning process is realized by the key
characteristic that is creating added value.
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