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An abstract

Experiences in Designing and Implementing a Whole Brain Creativity and Thinking

Programme for Pre-service Teachers: A Narrative Action Research

The Whole Brain Creativity and Thinking Programme and Model are innovative and
creative, designed for pre-service teachers and undergraduates as an intervention in bridging
the gaps in professional development and pedagogy and methodology. It is designed using
Design Thinking as a short programme for bridging gaps between school and university and
between university and professional development. The foundation of the study is based on
Sustainable Development Goals, SDG 4 for inclusive education and SDG 11 for sustainable
cities. The WBCTP is based on Ned Herrmann’s seminal book, The Whole Brain Business
Book (1996). The conceptual framework, together with the Whole Brain Creativity and
Thinking model (Herman, 1996), includes Emotional Intelligence (EQ), Imagination,
Mindfulness, cognition and metacognition, visual literacy and the five (5) senses. Itis the lens

for analysis of my designing and implementing the programme.

The questions for the qualitative research: What was the Whole Brain Creativity and
Thinking programme about? How was the programme and model designed and implemented?
Why was it designed and implemented in that way? I used an interpretive, qualitative,
narrative action research design in this study based on my experiences designing and
implementing the WBCT programme and model. Data gathering entailed document analysis
(reflective journal, student work) and visual methodology (videos and drawings). The data
was analysed using content analysis to analyse and interpret the content of textual data. In
four interactive and profound workshops I created (the four action research cycles used for
the presentation of the finding), I created, designed and implemented four concepts for the
future of tertiary institutions or higher education and schools embracing technology and
hybrid teaching and learning, launching us into the 21st Century of multiverse teaching and
learning. Pre-service teachers are encouraged to use their whole brain rather than their right
or left- brain for thinking and learning. Subsequently, they can enjoy an enhanced teaching

and learning experience and provide the same experience in their classrooms. Cycle One
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focused on Sustainability: Examining Environmental Sustainable Development,
Sustainability, and Sustainable Development. Cycle two focused on Imagineering: A
portmanteau for Imagination and Engineering. Cycle three focused on Business Model:
Encouraging Teacherpreneurship and the Profitability of Teaching and Learning as a global
citizen. Cycle four focused on STEAM: A holistic model for teaching and learning by
including the Arts in STEM education, Science, Technology and Mathematics. In each cycle,
Step One is on the Introduction and Focus, Step Two is on the designing, step three is

implementation, and Step 4 is on the reflection and recommendation.

For whole and holistic pre-service teachers with self-worth and reliance, I, in the
programme, sought to enhance their comprehension of leadership and success unequalled to
mediocrity and complacency and that teaching and learning would only change by applying
mentally and emotionally strong executive functioning skills and socio-emotional learning,
including the difference between right-brained thinking (creative thinking) and left-brain
thinking (cognitive and logical). Teaching is entrepreneurial and has the holistic opportunity
to shape lives, creating a cohort of visioners and Imagineers and driving the change in
education as agitators and teacherpreneurs. We do not speak of school as the “plant” and
teaching as a “machine churning out matriculants.” Now we speak of change-makers and
global citizens who are the nucleus of society and, in the spirit of Ubuntu, assist with social
cohesion and moral regeneration. Introducing visual literacy as a methodology is most
significant as pre-service teachers speak the indigenous home language, and English is an
additional language. Because of the language barriers and in the spirit of inclusivity, I used
visual methodology. As the future of language is coding in robotics, I combined school
knowledge with the skill and expertise in using technology to enhance their experience in
creating projects. They discussed the need for more skill and classroom experience when they
embrace employment as new teachers. The holistic pre-service teacher could, through the
WBCTP, executive functioning skills, socio-emotional maturity, and whole brain cognition

transcend into role models and mentors for future techno-drivers of change.

Historically and socially disadvantaged in the past informs their passion, drive and
inspiration to aspire and take risks to be entrepreneurial as teacherpreneurs and role models
for leadership and inspiration rather than instructing and conforming. The WB CTP highlights
the urgent need for technology and hybrid teaching as a whole-brained programme and model
for teaching and learning. The tools used in the design to implement the WBCTP were

significant drivers of change in robotics and coding. The WBCTP motivates an attitude of
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lifelong learning and being at the peak of the knowledge economy. If one is passionate about
one’s profession, the thirst for knowledge can never be quenched and for pre-service teachers
to be more aware of their thinking patterns and how much can be achieved if they diversify

their thinking styles and embrace the future with technology.
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Chapter 1

Experiences in Designing and Implementing a Whole Brain Creativity and
Thinking Programme for Pre-service Teachers: A Narrative Action Research.

1. The Whole Brain Creativity and Thinking Programme

1.1 Introduction

The task of tertiary institutions in being game changers of the future of education is
derived from the human potential in thinking and creativity for sustainability, not only the
sustainability of the planet but also of education in lifelong learning. Pre-service teachers are
on a journey of intrinsic and extrinsic experiences and possibilities. Education means
“development from within for every individual. The word educate’ ..., meaning induces us to
draw out, to develop from the inside. Instruction is not education because instruction does not

always lead the human brain to develop from within.” (Hill, 2016, p 63).

In his book ‘Think and Grow Rich’, Hill (1937) indicates that education and
knowledge do not necessitate success. He expounds that the knowledge acquired depends
entirely on how it is expended and manipulated to create and escalate success by absorbing
and applying knowledge gained. He proposes that education and knowledge are the
foundation of success and start with the idea that sprouts into a vision, a mental image, and
eventually accomplishing a goal. "Success comes to those who become success conscious.
Any idea, plan, or purpose may be placed in the mind through repetition of your desires are
strong enough, you will appear to possess superhuman powers to achieve”. Success and the
use of potential within the human brain indicate the capacity of the human brain as
insurmountable. However, in its capacity, the brain is tireless and limitless in redefining its
potential. It is exponential. Hill (2016) and Hermann (1999) further explain that the mind can
conceive, believe, and achieve with imagination, creativity and motivation. “Results are what
count” and “Success through a Positive Mental Attitude” (Hill & Stone, 2016, p. 7) are
reminders of what can be achieved with the human brain. Inthis regard, research on the Whole
Brain Model by Herrmann (1996) engaged with professionals to raise their productivity and

profitability through innovative creativity and thinking. High-performing individuals use
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whole-brain thinking to achieve and find success. “Mental processes have a great deal to do
with how we interact with everyday aspects of life.” (Herrmann, 1996, p. 91). He reveals that
not everybody is aligned to be perfect. Everybody has imperfections, i.e., even our brain that
may work synchronously or asynchronously depends entirely on the most prominent domain.
A brain that works in its entirety allows for mental diversity because creativity creates
solutions, enhances leadership, finds resolutions and affects change. I found this was the gap
in pre-service teachers’ competencies. Creativity is original, but innovation builds on previous
knowledge or what has already been created unless the idea or invention is unique. Similarly,
pre-service teachers can vacillate between being mediocre or being outstanding. Pre-service
must choose between visioners and leaders who are agitators and drivers of change or ordinary

employees who follow the norm.
1.2 Focus

My research focused on creating and developing a programme as a combined concept
in teaching and learning in Education. The combination of creativity and learning has yet to
be studied or researched within a model and programme. I focused on creating a model and
programme, the Whole Brain Creativity and Thinking Programme (WBCTP), including pre-
service teachers’ experiences (understanding and actions) of a contact four-session

programme.
1.3 Purpose

Using a Narrative Action Research strategy, I explored the design and implementation
of a programme and model for pre-service teachers and their experiences of a Whole Brain
Creativity and Thinking Programme. The research setting was at a Higher Education
Institution where pre-service teachers were being professionally developed. The pre-service
teachers were expected to participate in exploring holistically, as whole interconnected
individuals, using all social and mental faculties, which could contribute to creative and
innovative classroom practice. Pre-service teachers were also introduced to new technology,
new teaching styles and new knowledge for use presently and in the future. The study included
inclusivity within the progression of knowledge acquisition and Design Thinking in a culture
of woke individuals of heightened awareness, through social media and as global citizens.
The Whole Brain Creativity and Thinking Programme (WBCTP) encompasses various world
views of ethnic, cultural, aesthetic and historical knowledge and wisdom for a value-based

integral educational experience.
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1.4 Rationale - Why was the research conducted?

Professor Angela James presented me with a proposal for community engagement.
The brief was sketchy, but the idea of the programme had to be mind-blowing, address the
needs of the students and be successful so that the programme could be executed every year
as an enhancement programme for pre-service teachers. She was unsure what the programme
would be or how we would present it, but we agreed on one crucial element: tertiary education
must change. At that meeting, I doodled an idea and mind map of a plan with new concepts I
had imbibed in my career. I poured over the concept of whole brain use, which was intrinsic
knowledge from my work in education and literacy over the years. I had no idea why I
believed so strongly in whole-brain thinking and creativity, as I had never read anything about
the subject. I did know that what was being presented at schools and tertiary institutions was
outdated and had not embraced technology needing a fresh look at a new generation. In most
instances at schools, learners are prompted to choose careers based on marks attained from
standardised testing and those marks are based on right-brain or left-brain activity. I was
clueless about the limited research that included whole-brain creativity and thinking. I found
that research had been done by Ned Herrmann (1996). However, Whole Brain Creativity and
Thinking had not been explored to their full potential as a practice in teaching, and only two
researchers in South Africa attempted the subject. Ned Herrmann’s book was written for
business professionals. My quest opened a treasure hunt and chase for information for pre-
service teachers. Reading the Whole Brain Business Book (1996), after 37 years, I found

knowledge within the covers that would be useful to future thought leaders and visioners.

When teaching and assessing, educationists continue to focus and base their thinking
and practice on learner performance on the dominance of left-brain cognitive competencies
over right-brain creative competencies. This is apparent in that “Students with learning styles
favouring an emphasis on deductive thinking rated themselves higher academically than their
peers with other learning styles. Students who were people-oriented in their approach to
learning had the lowest overall academic rate” (Mathews1996, p. 250). Mathews (1996)
claimed brain dominance rather than whole-brain creativity and thinking. Deductive thinking
would be from the left side of the brain, whereas the creative brain with divergent thinking

would be the right side. The ideation of discovering, defining, developing, and delivering the
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WBCT programme granted me the opportunity of curiosity and a beginner’s mind by seeing
things through fresh eyes, unexpected possibilities, and endless ideas. Professor James
encouraged and motivated me further as the WBCT was a new concept, and we were excited

as [ delved further into designing and planning.

The WBCT programme functioned as a teaching and learning model through the
interconnectivity of functions in methodology and pedagogy, simultaneously integrating a
new paradigm through the CAPS curriculum. The WBCT programme was designed and
implemented with the purpose of it being able to fill the gaps for pre-service teachers in their
experience (understanding and practices) of effective teaching. The programme empowers
pre-service teachers to maximise their potential and shape socio-emotional leaders within

education. The experience must be multi-modal and enriching, enjoyable and productive.

Teaching requires high-quality experience (understanding and practice), skill, attitude,
attributes, and values (SKAVS). Teachers are challenged to deliver content in the classroom
due to time constraints and exorbitant administration tasks to the detriment of classroom
practice. The Curriculum and Assessment Policy Statements (CAPS) (Department of Basic
Education, 2011) combine previous models of curriculum statements in an in-depth paradigm

of strengthening the foundation of knowledge acquisition.

My instincts were based on Africa and South Africa as the highest users of mobiles, which

would add significantly to reaching our learners and children.

Table 1.

Statistics from MTN and Vodacom, Suppliers of Mobile Technology (2022)

Cell-phone/Mobile statistics

* 2022 —smartphone owners: 38 million growing at a rate of 2.5 mill every year in SA
* Increase in smart device sales due to incentives and banking facilities e.g. FNB
* 4G/ 5G devices a maximum of 5in every average home Chart Title

» In Africa they hav e skipped the landline to digital and users are 83% of the population
in Sub-Saharan Africa growing at a rate of 35 % each year as investors increase

* MTN- globally 272 million subscribers overall in SA 34.5 million.

* Vodacom-in South Africa, 45.7 million subscribers and globally 303 million and in Africa
130 million.

» Telkom - South Africais 16.4 million subscribers

South Africa

® Vodac
om

*MTN =Vodacom =Telkom = International subscribers
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The use of mobile devices, based on research by Vodacom and MTN, was
predominant in semi-urban and rural areas and was used for communication, social media and
indirectly and directly for literacy. Knowing the challenges faced with literacy in South
Africa, it was imperative to find a path that would not only improve the literacy levels and
raise the standards of teaching practice and methodology but also change the thinking styles
of pre-service teachers constructively to suit the change in the thinking styles of learners.
Therefore, the programme assists teachers in being versatile and flexible in their practice and
skill. The literature on Whole Brain Theories was limited. The only book available at the time
of my research was from Herrmann (1996) and two research papers from de Boer (2001) and
Potgieter (1999). For pre-service teachers, there was a niche for advancement and change in
pedagogy and methodology. It was a brilliant opportunity to be a creative design thinker.
Creativity requires facilitation, as mentioned by Herrmann (1996). “Through skilled
facilitation, a person with natural capability can have that ability released in very effective
ways.” (Herrmann, 1996, p. 277). I unleashed creativity in Design Thinking and Imagineering
as I created the programme as the most effective and affective project management in

Designing and Implementing the WBCTP for tertiary institutions.

Thus, the task of tertiary institutions to be game-changers in the future of education
enhance the human potential in thinking and creativity for the sustainability of teaching and
learning and the tireless spirit of lifelong learning. I invested in human capital rather than
transferring skills and knowledge. Our pre-service teachers are the future of skills and
knowledge in human capital; therefore, any investment in the knowledge economy with them
is profitable and sustainable. It was imperative to evolve from the indoctrination of norms and
standards in pre-service teaching and avoid the repetition of exploitive methodology and
pedagogy that segregates based on social lines. The WBCTP was designed to address the gaps
in tertiary institutions and schools and examine creative and innovative methods of bringing
positivity and creativity back into pre-service teachers and, ultimately, the classroom. Tertiary
institutions had yet to aggressively address the gaps from school to undergraduate studies,
from tertiary institutions to classrooms. The chasm has grown each year as pre-service
teachers within the cycle of institutional automatons are fed into schools, in what is
metaphorically addressed as the ‘Plant”. The machinations must be stopped, and investment
must be made in Human Capital and its potential. The only way it can be addressed is through
the knowledge economy of the Whole Brain Creativity and Thinking Programme. Everybody

wants to be heard in the circle of life, believing their voice could make a difference, but few
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actively listen. Moreover, speaking after everyone has spoken is speaking the loudest. I chose
to listen over the years to multiple perspectives. To communicate is to engage in thought
leadership and empowerment. Now, it is my time to make a difference and raise the shackles

on leadership and change drivers for pre-service teachers and undergraduates.

1.5 Problem Statement
What are the issues being researched?

A crucial pedagogical aspect within the Whole Brain Creativity and Thinking
Programme is that teachers must learn how to teach so that learners can learn how to learn.
The Whole Brain Creativity and Thinking Programme and model mainly introduced pre-
service teachers to a mindset of leadership, innovation, and creativity, particularly in
delivering effective curriculum and affective methodology in education. I developed a
programme within this framework, which has never been done before. Therefore, the issue
that needed researching was how to develop a programme and a model and document,
including the pre-service teachers’ experiences, within the programme. The content on
development was limited and fragmented and scattered in different resources. I could not find
a single resource that stated a step-by-step approach to creating a model and programme in its
design. In the WBCTP, I collated all the suggestions and brought them together in one

cohesive template to design a model and programme.

The research context is based mainly on Herrmann’s (1996), The Whole Brain
Business Book. Hermann’s seminal and metaphorical work focused extensively on the brain,
the four quadrants of the brain and the different learning styles within each quadrant. The
book and the content and context are highly influential and successful. However, the four
quadrants working together as a whole brain revealed new information and data in different
environments. | examined the details of the advantages of such knowledge to pre-service
teachers and how it enhances the teaching and learning experience, which includes research
and the genesis of the theory done by Potgieter (1999), The Whole Brain Creativity Model:
Implications for Nursing Education and Practice who researched creativity and De Boer
(2001), A Whole Brain approach to teaching and learning in Higher Education, who have
examined the Whole Brain thinking concept. They contributed further by developing an

effective, efficient programme that yields excellent results both in teaching and learning. It
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must be noted that the combination of creativity and thinking together has not been studied

before.

I have included Design Thinking as the basis of all creativity and brain activity. It was
the template I used in designing the programme and model, and I promoted the understanding
and practice of Design Thinking with pre-service teachers. Education innovation through
technology and the Fourth Industrial Revolution has filled a gap in methodology and
pedagogy by introducing technology and the Internet of Things within the classroom.
Education is evolving quickly to meet the challenges of a fast-changing and unpredictable
globalised world. The WBCT programme introduced technology as a resource in classroom
practice in mixed method teaching and learning by introducing pre-service teachers to
technology in learning and teaching support material, distance learning in rural areas and
mobile learning. I also introduced Big Data, a new tool for classroom administration and
capturing results with feedback on learner performance. Imagineering is the tool for the future
of technology. These concepts are explored in the latter chapters. I invested in human capital,

not automatons of teaching as a profession when I created and designed the programme,
1.6 Research Questions
The research questions that informed my research are:
1.6.1) What is my narration about the WBCT programme and model?
1.6.2) How did I design and implement the programme and model in the way I did?
1.6.3) Why did I design and implement the programme and model in the way I did

1.7 The WBCT Programme Overview
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Figure 1. Herrmann’s Whole Brain Model (1996)

The WBCT programme and model are inclusive in diversity and language, “A holistic
view should be adopted in higher education institutions, one which place as central the staff
members and their roles, and which emphasises negotiation and flexibility in response to the
diversity of academic activities” (Brew & Boud, 1996, p. 17). Most of our pre-service teachers
speak indigenous home languages, and English is an additional language. Challenges in the
curriculum for home-based or indigenous languages, using WBCT plays a crucial role in
teaching and learning. The role of the pre-service teacher is integral as a facilitator of a
positive and creative learning environment sparking enthusiasm, innovativeness and exciting
learning experiences. In the design and implementation of the programme with pre-service

teachers, I examine the significant experiences of the programme.

Furthermore, “Interconnectedness of the four domains of the brain is the stimulant for
learner-centred critical thinking, design thinking, cooperative learning, problem-solving,
independent creativity and decision making. The planning, preparation, and intervention
through teacher facilitation and learner participation is now a shared activity with visualisation
and creativity” (Herrmann, 1996, p. 10). Herrmann (1996) emphasises inclusivity; thus, the
same would apply to all pre-service teachers in classroom practice and the benefits of a Whole
Brain Creativity and Thinking Programme. The WBCT between the right and left hemispheres
of the brain hemispheres validates whole-brain creativity and thinking through the right and
left-brain activity. e.g., one can rationalise mathematical concepts (left brain) by using
colours, drawing and shapes or tools like blocks and Lego sets, counting sticks and
gamification (right brain). This is a combination of right-brain and left-brain activity.

However, it requires innovation and inspiration to create congruent connectivity between both
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sides of the brain. It is possible to combine divergent and design thinking, which is the basis
of the WBCT programme, the interconnectivity of the different quadrants of the brain for a
holistic experience. The WBCTP considered pre-service teachers’ various learning styles
through constructive thinking patterns, socio-economic conditions, cultural backgrounds and
multiple intelligences to enhance their understanding and experiences within the
multidisciplinary programme to create a whole-brain experience at tertiary institutions. It was
a significant game changer in the future of education, considering the digital divide within the

context of the Fourth Industrial Revolution.

1.7.1 The Design of the WBCT Programme. The WBCTP was designed to
address the gaps in tertiary institutions and schools and examine creative and innovative
methods of bringing positivity and creativity back into pre-service teachers and, ultimately,
the classroom. Tertiary institutions had yet to aggressively address the gaps from school to
undergraduate studies, from tertiary institutions to classrooms. Any change and growth would
have to consider an investment in Human Capital and its potential. The only way it could be
addressed was through the knowledge economy of the Whole Brain Creativity and Thinking

Programme.

In his human capital theory, Rosen (1989, p. 138-155) describes human capital as
having skills and experience of economic value and skills and abilities from training and
education. “Human capital refers to the productive capacities of human beings as income-
producing agents in the economy”. The emphasis is on the knowledge, skills, attitude,
attributes and values in any sphere of employment. Human capital is precisely what tertiary
institutions ought to be used as an investment for enhancing the future of education with
unlimited potential. Often, we have teachers or pre-service teachers who have knowledge and

attitude but do not have the attributes and skills of teachers as leaders and role models.

1.7.2 Implementation of the WBCT Programme: Sustainability in education
contributes to sustainable patterns of existence through knowledge, skills, values (SKAVYS)
and critical-ethical decision-making as prompted by the Whole Brain Creativity and Thinking
Programme. The pre-service teachers’ lived experiences in this phenomenological research
are intellection for further engagement and experimentation where world views of inclusivity
embrace a whole and holistic global citizen. Pre-service teachers can evolve with change
embracing futures with foresight and giftedness. Much of the giftedness and foresight come
from the brain’s ability to develop new pathways and create new possibilities. Implementation

included four workshops with a slide presentation, activities or tasks, journaling, and focus
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group discussion. Included in each workshop were the four cycles in the four concepts;

Sustainability, Imagineering, Business Model and STEAM.

Pre-service teachers, schools, and the community play an interrelated role in thinking
critically, developing schools and learners, innovating creatively, and providing possible
solutions for sustainable living. The world is assumptive. We are at the disposal of endless
possibilities and opportunities which open the chance of being visionary and filled with hope.
The mind is always explorative; therefore, one is not limited to the environment, situations,
challenges or society. For sustainability in education and the environment, the pre-service
teacher takes risks, explores, transforms and innovates with experimentation. This
experimentation allows them to explore, without limitations, their creativity and cognitive

faculties in the WBCTP.

Sustainability in education has to bypass society's segregation and the education
system's exploitation. We constantly believe those who are successful in education and
achievement work hard in their study, progress, write exams, find success and are rewarded.
Those who fail are discarded with psycho-social challenges in the hierarchy. The average
requires motivation and love, passion and drive to raise themselves in the strata of
opportunities. However, this system of exploitation of the mind through memorisation has
segregated education from those with skills and experimentation. Incongruencies in education
separate the ranks and classes in society. As much as tertiary education improves students’
lives, we must never forget the global impact on families, societies and the future as
everything imbibed is questioned, identity and culture are welded between the past and present
and the lifelong benefits from a tertiary institution. The future changes as pre-service teachers
and learners evolve from what was to what is and what shall be. Sustainability on a global
platform with SDG 4 contributes to lifelong learners who can create and innovate
opportunities for sustainable families and communities, SDG, by redesigning thinking and
literacies so that the futureis entrenched in education mobility of shifting education paradigms

based on global transitions.

Through versatile leadership and lifelong learning, focus on the future and the actions
taken to support a sociably interactive, interdependent and co-dependent ecosystem makes for
a more viable, thriving and transformative infrastructure in education in tertiary institutions
and schools. Society, Higher education bodies and schools must deviate from indoctrination,
setting parameters for pre-service and in-service teachers for pedagogy and methodology to

be repeated as if cast in stone. There are multiple perspectives and initiatives within the
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triangulation of parent, teacher, and child and a quadrangle when government and government
strategies are included. Pre-service teachers must evolve with a changing socioeconomic,
socio-political and technological environment. Therefore, indigenous knowledge systems
play an integral part in value-based education in the paradigm of a whole-brained thinking
individual. A balance between what was in the pre-service teachers’ past and the potential of
what can be in the future of endless possibilities and opportunities through Whole Brain
Creativity and Thinking is lighting the path to education enlightenment as we challenge

education with edification presently.

The Department of Basic Education has set parameters for pre-service teachers and
teaching assistants to upscale knowledge and skills. The core guidelines for every pre-service
teacher or teaching assistant are to ensure they are well prepared in ontology (methodology
and pedagogy), knowledgeable on policy, garner community support in all co-curricular and
extra-curricular activities, and enhance their knowledge through continuous professional

development. All core principles align with the SDG 4 goals and SDG 11 goals.
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Figure 2. Focus Areas for Pre-service Teachers within the School Environment:

Read to Lead Campaign, Department of Basic Education (2018).

Using the above organogram the Department of Basic Education provided, I shall
change the quadrants to indicate a new, more progressive socio-organogram for pre-service

and in-service teachers. Presently, sustainability and the 2030 vision of the United Nations
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Educational, Scientific, Cultural Organization (UNESCO, 2017), designated the seventeen
Sustainable Development Goals of the United Nations, lies entirely in the human potential to
sustain an ailing planet creatively and its inhabitants and prevent the decay and disintegration
through effective and affective thinking and actions. “Education is the key to a sustainable
world” (UNESCO, 2017, p. 3) is the phrase that has become the nucleus of Sustainable
Development. Each country adoptsthe goal, which means that as global citizens, every person
must care for the Earth to maintain and sustain it for future generations. Each generation is

responsible for saving Earth for the next by reducing its carbon footprint.

"Sustainable development is the development that meets the needs of the present
without compromising the ability of the future.” (Guttérez,1999, p. 3). Education and
edification provide the means for tertiary institutions to conscientize students, especially in
developing sustainable communities and cities and eventually macro-communities by
redefining thinking and creativity. Sustaining the Earth through education is possible through
the value of love and love for oneself and the planet. It is a vital component of motivation,

empathy and compassion.
1.7.3 Reflect and recommend

Each cycle (the four workshops) of the WBCT programme where reflected on by the
discussion and the comments from each slide in each cycle. The reflection was challenging
because it balanced past experiences, present challenges and a vision to change the future. |
scrutinised each slide’s topics or themes, creating pathways between theories, theorists and
references. Some I challenged and dispelled on racism and bias; others were based on new
knowledge I created. I raised the issue that most theorists discarded Africa as a dark continent
when their theories were formulated. Subjects from Africa or people of colour were never a
part of the theories and formulations, so how can we apply theories to African subjects and
participants? The recommendations were based on changes in the socio-environmental and
socioeconomic  parables. Short learning skills-based programmes were some

recommendations, similar to the WBCTP.
1.8 Literature Review

Sustainable Development Goal 4 (SDG 4) provides core competencies within pre-
service teachers' understanding parameters by applying the Whole Brain Creativity and
Thinking Programme. SDG 4 states, “Quality Education which ensures inclusive and

equitable quality education and promotes lifelong learning opportunities for all.” (UNESCO,
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2017, p. 19). Furthermore, SDG 11 encourages “Sustainable cities and communities where
cities and human settlements are inclusive, safe, resilient and sustainable.” (UNESCO, 2017,
p. 19). Therefore, it is imperative, when defining and associating the Whole Brain Creativity
and Thinking Programme with the UNESCO 2030 Vision, that SDG 4 and SDG 11 be closely

entwined with a wholistic and holistic individual who is an epitome of a global individual.

In Environmental Sustainable Development, various alternate synergies were
examined, synergies in holistic individuals and classroom practice through the WBCT
programme. Sustainability had tobe diverted into the self, the land, the learners and the future.
The WBCT programme has a humanistic and holistic approach. The programme examined
the five factors of Sustainable Development, i.e., people, perspective, partnership, peace, and
the planet, through its balanced and integrated global impact based on the UNESCO
projection of the 2030 goal and vision. The delivery of the concept encouraged the sustenance
of indigenous knowledge and its definition in terms of theknowledge gained using indigenous
knowledge to enhance all other education transformations. Visvanathan (1997, p. viii)
clarifies, “We need the rights of different traditions and knowledge forms to exist for science
to survive.” Sustainable development includes alternate energy harvesting through renewable
energy, recycling, sustainable ecosystems, and permaculture within the parameters of SDG4
through cultural, historical and traditional practices within SDG 11. Visvanathan further
explains, “Every person is a scientist, and every village is a science academy”. The concept
and importance of cultural affluence can only be further emphasised when memory and
practice are compromised through time. He argues, “Indigenous Knowledge Systems (IKS)

force science to become a part of a struggle of memory against forgetting”.

Pitika Ntuli (1997, p. ix) examines indigenous knowledge systems, “Indigenous
Knowledge Systems is a hegemonic discourse”. He associates it with colonialism and
describes it further as the “tabula rasa”, a plaque for “new knowledge” of the West’s culture
and worldview. However, he emphasises the importance of balance between people, nature,
and mutual respect. In the WBCTP, we incorporated indigenous knowledge systems (IKS)
as an integral component of the entire programme for holistic pre-service teachers in a value-
based, socially inclusive community. Cultural knowledge and practices were significant to
South Africa’s diversity and importance in the Whole Brain Creativity and Thinking
Programme. Examining socio-environmental and psycho-social issues, indigenous languages,
culture, tradition and history contribute to our inherent knowledge from upbringing to
personality as we link roots to the branches of the past and present. Values and ethics, skills

and knowledge from childhood are the tools I encouraged in pre-service teachers to bring
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forth change in thinking as global citizens prepared to weld culture and tradition with

modernity.

We overcame the challenge of communicating in English as most participants said
English was an additional language spoken quite fluently but dotted with indigenous phrases
creating a new paradigm in a language uniquely South African. Identity and social class
structures also played a role among the pre-service teachers through their lived experiences.
In UNESCO, Teaching the Sustainable Development Goals, pl6., the programme explored
“Critical competencies, collaborative, self-awareness and integrated competencies” by
examining sustainability's physical and psychosocial effects. As an action learning
programme, WBCTP embraced the idea of a change project, bringing about change in learning
environments and programmes. In UNESCO, Sustainability Starts with Teachers, p 5., “The
future of change projects ... Sustainable development must be included in content, pedagogy
and assessment practices into all education programmes, including teacher education
programmes.” The authors further explain the knowledge we possess, the knowledge that is
contested, and the continuous forming of new knowledge that will be contested by both

teachers, pre-service teachers and learners to enhance knowledge-based systems actively.
1.9 What is a programme?

A programme includes observable and measurable action, understood and, where
possible measurable. South African Qualifications Authority (SAQA) definesa short learning
programme as “... designed to improve or refresh knowledge and skills in a particular field
and for personal, social or professional development”. A programme meets the learning needs
and enhances knowledge, contributing to mainstream education. In pre-service teachers, the
WBCTP was designed to give them the knowledge, skills, values and behaviour to progress
further in teaching and learning and more for employment. I used divergent thinking to
explore ideas, inspiration and planning. Convergent thinking focused on deciding on the

programme I desired and producing it.
1.9.1 Designing a Programme: Design Thinking

Designing the Whole Brain Creativity and Thinking Programme, I considered the
design process of design thinking by David M. Kelly (1991) and the skills in project
management. I combined the building process of Engineering, Imagineering and the
programme’s sustainability. It was imperative to consider change and ideation in the design.

This design had to be unique and innovative and understand the dynamic change and needs
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of higher education, schools and pre-service teachers. The programme was set on the

limitations and possibilities for the future of education.

It was vital to be iterative, testing the programme, getting feedback and ensuring
positivity and creativity were the catalysts for change. Understanding the needs of the pre-
service teachers meant empathising with their frustrations and pre-conceived beliefs and
understanding that the pre-service teachers were pedagogical change agents of the future. The
WBCTP examined a creative design for a rational process. The programme looked at an
innovative and unique way concepts could be connected in a global context for a global
citizen. Random concepts were placed together to create cohesive synchronicity and harmony

in a non-linear designed programme that comes together in a singular, comprehensive unit.

As a programme designer, I was compelled to view the process through fresh eyes
and multifocal possibilities rather than the myopia of higher education institutions and basic
education infrastructures. I ensured my target was not just pre-service teachers but also the
facilitators who would facilitate the process of teaching and learning. The design process took
many revisions. I considered in-service teachers who could use this programme to upskill and
upscale their education and classroom edification, but they required strength and tenacity as
visioners. My experience from my career in knowledge-based systems from the classroom,
professional development, project management, engineering and science, technology and the
arts were to find a new solution to the gaps in pre-service and in-service teaching. At all times,
I had to remember that pre-service teachers would be admitted as in-service teachers. All of
the content in the WBCTP embraced educational knowled ge-based systems, collaborative and
problem-solving skills, group work, and examining various resources and references,
including seminal works of academics and thought influencers to create a new programme
and model. However, none of the articles and books I have read could fill the gap and

overcome the challenges at tertiary institutions.

The programme I created was unique and meant to inspire pre-service teachers to find
their passion and inspiration and examine the world around them. They required an acquiring
and inquiring mind, not cognitive dissonance. Sustainability must first be intrinsic to have the
willpower to change, inspire, and shape a new generation of thought leaders. Whole Brain
Creativity and Thinking dispels the myth that students are either right or left-brain thinkers
and that their moves, careers, and choices are based on only one domain of brain dominance.

My study argues for Whole Brain Creativity and Thinking instead of right or left-brain
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dominance or split-brain theory in teaching and learning. Pre-service teachers must be whole

in a holistic manner.
1.9.2 The Design Process:

The design process in the WBCTP was based on design thinking, a human-centred
approach by D. Kelly. (1991, p. 89-108). He encouraged teaching design as an inspiration for
teaching practice. It would redefine new learning, collect resources to function as reference
points and take into context the environmental factors. “We moved from thinking of ourselves
as designers to design thinkers. We have the methodology that enables us to come up with a

solution that nobody has before.”
Design Thinking for pre-service teachers in the WBCTP required the following:
- Question: Question all previous, present and evolving knowledge for ideas

- Inspiration: Be inspired to be creative using the creative knowledge economy and

innovation.

- Generate ideas: Examining various formats, designs and construction and choosing

the best.

- Tangible ideas: Choosing the best idea inclusive of all variables and possibilities.

It was holistic, flexible and workable.

- Test to Learn: The programme was peer-reviewed and tested to ensure it would

offer the maximum benefit quickly.

- Share: The WBCTP was shared locally at a tertiary institution. Previously,
streaming and grading in schools were based on brain dominance. Careers were chosen
based on subjects one studied at school. In the WBCT programme, we engaged in

whole brain input and output of thoughts, imagination, and creativity.
1.10 Theoretical Framework

Experiential learning is how we view the framework and the constructivist paradigm.
Experiences and reality are socially constructed. However, we reach the Zone of Proximal
Development by guiding social-emotional and vicarious learning. Vygotsky (1936), in his

social-cultural theories, which I used for pre-service teachers, examined the pre-service
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teachers’ initial experiences and learning, planning, action, and reflections from experience
and modelling by observing the facilitator. The modelling is in collaboration with peers as
well. Experiential learning was most effective and best suited for the WBCT programme as
pre-service teachers ‘... learn through the reflection of doing’. They were actively involved
in the learning process, and achieving the outcomes was an excellent accomplishment for
teaching and learning during their engagement in the programme. Kolb (2014) iterates the
reflective model; the purpose is two-fold: To solve the problem by continued participation in
a change situation and to provide effective guidelines for affective practices in professional
development. The effective guidelines unpack the theory and practice of professional
development and teaching through whole-brain thinking. Still, the affective practice involves

the element of emotion, the senses, and the use of whole-brain creativity.

Nilsook et al. and Design Thinking reiterate Kolb’s reflective model encouraging the
creative best in individuals. They all expound that the creative process transforms the mind,
body and emotions, and cognitive and affective processes when pushing boundaries. Taking
risks and exploring the possibilities of human creativity allows the pre-service teacher to take
the experience from one aspect of the cycle to another, allowing for variable contexts to be
influenced. Any input in any experiential learning is multifaceted and allows for the evolution
of the creative process. The brain’s pre-frontal cortex is the seat for imagination, reasoning,
and unlimited creativity. It allows the output students to try new ideas, experimenting with
creativity for what is beyond existence. The output allows each individual to be unique by
expanding the brain and neural processes. All experiences are recorded and collected, then
stored in the brain, contributing to the brain’s algorithm. This translates into data the brain
repeatedly uses to assimilate, process, and output information. All of this is the creative

economy for Higher Education.

Pre-service teachers faced many socio-economic and environmental challenges within
the University of KwaZulu-Natal, Edgewood Campus. Hence, when they were at the
workshop, they came from differing backgrounds and social constructs, including culture,
tradition, history, language and economics, to shape their experiences. The first measure of
being within a Whole Brain Creativity and Thinking Programme was to ensure each pre-
service teacher’s self-preservation such that the brain signals to the body that all is well and
they are safe. Self-preservation in what we do is ‘take a break’ or ‘timeout’, which is ensured
by icebreakers and creative activities. The amygdala is the tiniest part at the back of the brain
and works as a flight or fright centre. Herrmann (1996) states that the amygdala is the centre

for emotions, perception, motivation, fear, confusion, or emotional behaviour”. Feelings of
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confidence and self-assurance are generated from the brain domain where the social and
emotional hub resides, i.e. The Right Side of the Brain. The collection of memories and

emotions is for pre-service teachers to recognise and react in similar situations in the future.

Kolb's (2014, p. 38) Experiential theory states, “Learning is the process whereby
knowledge is created through the transformation of experience.” The pre-service teachers’
experiences are gaining effective knowled ge through thinking skills and affective experiences
through the practice of Whole Brain Creativity and Thinking. The research method and design
support Kolb’s theory as pre-service teachers can enter the programme at any stage of the
learning and teaching process and still gain experience. Invaluable insight into the four stages

is further explained in Kolb’s four-stage cycle.

concrete/new

experience

Apply and Reflective

Observe observation

Learned
Experience

Figure 3. A diagrammatic representation of Kolb’s Four Stage Cycle: Fiona Khan (2020)

Piaget (2008, p. 9) explained, “The principle goal of education in schools should be
creating men and women who are capable of doing new things, not simply repeating what
other generations have done; men and women who are creative, inventive and discoverers,
who can be critical and verify and not accept, everything they are offered.” Furthermore, in
working in this 215! Century with all the challenges that we face, the knowledge and skills that
may be required to live well in the world is aptly described by Brown-Martin (2017); “we
think of creativity, innovation, ingenuity, higher order and critical thinking to solve complex
and abstract problems as well as how to get along with one another and become civically
engaged. Nevertheless, nothing in our formal education systems today is designed to meet the

human challenges” (Brown-Martin, 2017, p. 8).
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The transition from old to new educational approaches changes from knowledge
transfer to knowledge acquisition through innovative and different practices and the students’
experiences and reflections. Learning is an active process of creating one’s constructs as
information is imbibed and actively processed knowingly or unknowingly. In the WBCT
programme, pre-service teachers are introduced to various literacies and reflect on their
experiences and the convergence of new knowledge with previous knowledge. Students as
pre-service teachers were inspired to use different techniques, including technology and

digital and mobile literacies, in exploring their experiences as teachers and students.

My experiences with the pre-service teachers transcend through a metamorphosis, as
resources and technology change through the pressing demand of computer-generated
technology, artificial intelligence, robotics, and the introduction of the 4% Industrial
Revolution. Through Action Research, and the Critical Transformation Theory, the WBCT
programme encourages the change in classroom practice with pre-service teachers for the
global common good. “The Internet of Things is becoming mainstream, forcing organisations
to re-examine their value creation methodologies in light of new consumer behaviour and
expectations. The Internet of Things will reframe the existence of the ones enriched by it. It

will do so not because it can, but because our motivation will demand it.” (Manu, 2016, p. 1).

Much of the advancement of technology in its use and betterment is based on previous
knowledge and the limitations or opportunities availed from present knowledge. The WBCT
programme, through Kolb’s (2014) and Piaget’s (2008) model, encourages the effective and
affective use of whole-brain thinking and creativity in pre-service teachers using technology.
The programme used or is based on the inputs from the WBCT programme, i.e., SDG4 -
ensuring inclusive and equitable quality education and promoting lifelong learning
opportunities for all and SDG 11— making cities and human settlements inclusive, safe,
resilient and sustainable. One of the critical indicators in Rethinking Education, a publication
by UNESCO,is “... raising the standards for teachers and putting classroom management and

curriculum building decisions in the hands of the community” (Pefia-Lopez, 2017, p. 5).
1.11 Research Design and Methodology

An interpretive, qualitative, narrative action research was designed and conducted.
McNiff and Whitehead (2011) quote Lewin (1981), the founder of action research, as the
process that “... gives credence to the development of powers of reflective thought,

discussion, decision and action.” Through change, action research improves educational
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practice through one’s actions and reflection. This means that the theory is valid through
practice. I used literature study and qualitative data gathering methods, and content analysis
because it was a subjective study and a constructivist paradigm. Pre-service teachers at a
university in Durban, South Africa, from all phases of teaching fields/specialisations and
different levels of study (undergraduate and postgraduate), responded to the call to attend a

student programme - Whole Brain Creativity and Thinking Programme.
1.11.1 Data gathering

The data gathered included document analysis (reflective journal, student work) and
visual methodology (videos, drawings and slides). I used the reflective journal to write the
reflections concerning the design and implementation of the four concepts, including using
various strategies and resources. The reflections recorded my experiences and gave insight
into how vital change in methodology is to the mindset and practice of teaching. It was
imperative to reflect in my analysis on the pre-service teachers’ work used. They were the
poems and materials they made, the videos and slides were included during the design and
implementation, and the drawings were the pre-service teachers’ tasks. I included our
discussions and feedback, their diaries and experiences of the programme to add impetus to
the WBCTP of the programme’s impact even though it was my narrative. Knowing their

responses would increase the shift and impact knowledge acquisition.

1.11.2. Data analysis entailed a content approach to data analysis that was objective
based on experiences, knowledge and references and was, therefore, interpretive. The depth

of thought from many inferences and experiences emerged from the data.

1.11.3 The Ethics of the Research: The ethics were trustworthiness. Knowing it is
narrative action research, it was a critical inquiry into my own experience, practice, and
profession in teaching and learning, and it was meant to enhance that of the pre-service
teachers through their experience of the programme. Thus, the research must exhibit the
highest ethical standards through the analysis methods, which were systematic and disclosed
methods of analysis that were credible and consistent. Lincoln and Guba (1985) argue that
qualitative inquiry findings are “worth paying attention to” based on credibility,
dependability, transferability and conformability. The four workshops revealed persistent

observation, discussion, and procedures that increased credibility.

1.11.4 Research rigour: To increase trustworthiness, I followed all the rules of design

and delivery, facilitation and commitment. I accepted accountability, vulnerability, honesty
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and competence with the utmost truth and without favour. The research revealed that the
design, method and conclusions are without bias. As action research, all conclusions and
results are explicitly expressed and bias-free. The qualitative research and findings can be
open to critique and provide the foundation for further research and findings. The design and
implementation experiences and findings in the WBCTP and model are mine and are

unbiased.
1.12 The Plan of the Dissertation

The subsequent chapters will include the following:

CHAPTER 2: Literature Review.

I present the literature review on the research literature related to designing and
implementing a Whole Brain Creativity and Thinking Programme. In this review, I discuss
the content, concepts and data and compare it with other relevant research to establish the

gaps or niches in the field of study.

CHAPTER 3: Research Design and Methodology.

In chapter three, I present the research design and the methodology used to research the
development of the Whole Brain Creativity and Thinking Programme and Model. The
research procedure and design included data generation of document analysis (reflective
journal, student work) and visual methodology (videos, drawings and slides). The chapter
includes the following key aspects: the study research type and area, sampling techniques,
sample size, and application of the research data gathering tools. I discuss the data gathering,
analysis process, and trustworthiness used in designing and implementing the WBCTP model

and programme. Trustworthiness and ethics were influential throughout the study.

CHAPTER 4: The Four Cycles.

In this chapter, I have compiled all the summaries of the four cycles in action research for

the Whole Brain Creativity and Thinking Programme and Model. Chapter Four is an
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interpretation and a presentation of the plan of the findings of the WBCT programme. As a
community engagement project, the objectives of the more comprehensive study were to
develop, design and implement a programme and model to explore the pre-service teachers’
experiences (understandings and actions) of the WBCT. In this programme, the pre-service
teachers were engaged in creativity, innovation, collaboration and critical thinking using the
principles of Whole Brain Creativity and Thinking. Furthermore, the focus and objective of
this study were to explore what, how and why I designed and implemented the WBCTP and
model in the way I did, what, how, and why I created the programme and model, and what
the content of the programme and model was. The programme and model are based on the
narrative action research theory and experiential learning and follow the principles of the

design and development of a programme and model.

CHAPTER 5: Findings: Workshop1: Environmental Sustainable Development

In designing the first workshop on Environmental Sustainable Development, I
set a precedence for the other three workshops: Imagineering, Business Model and STEAM.
All the workshops had to be concise, impactful, creative, and innovative. I considered the
main focal point, Whole Brain Creativity and Thinking, as the guide in the pre-service
teachers’ experiences. In every aspect of planning and implementation, it had to engage a
whole-brain experience. Workshop One was the platform and the ideation for other
workshops. Using Design Thinking, I had to be mindful of the content, my presentation style,
my rapport with the pre-service teachers, my whole brain knowledge and experience, and
being a role model for change and innovation through lifelong learning. I recorded this as my
observation and experience. I had to be cautious that there were no biases and that all
information was factual with resources. The context and content had to be aligned with future
visioners' and Imagineers' purposes and goals. I considered the virtual and hands-on training

and activities based on the objectives.

CHAPTER 6: Findings: Workshop 2: Imagineering

Imagineering in Education is a new concept I created for pre-service teachers within
the WBCT programme. The context of Imagineering, unpacked by Imagineers (creative,
imaginative, engineering designers), is a concept of Whole Brain Thinking and Creativity.
Imagineering welds the ideas of creativity with cognitive thinking skills to create fantasy,
play, and abstract thinking in a holistic classroom. WBCTP allows for continuous details,

visualisation, development, and artistry for innovation and creativity. Creativity through
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experiential storytelling becomes an outer manifestation of whole-brain thinking, creativity,
and intellectual processes. Imagineering is the building block of creative thinking and design,
inspiring aspirants to be visioners. I take teaching from the chalkboard into integrative,

interactive, techno-driven methodologies and pedagogical content knowledge. Teaching and

learning are entrepreneurial, profitable, and beneficial to pre-service teachers and learners.

CHAPTER 7: Findings: Workshop 3: Business Model

Having designed and implemented Workshop One and Two, I moved on to Workshop
Three and established the basics of STEAM education through a Business Model. Kolb’s
(2014) experiential learning cycle is a critical aspect of the learning process in the workshops.
We examined a whole teacher with holistic values. We went back to basics (Back 2 Basics)
to affirm our roles in being human, i.e. Human-to-human (Human 2 Human) interactions are
integral to our daily interactions, whether in or out of the classroom. Socio-environmental
interactions impact conscious and subconscious daily activities in value-based education. Pre-
service teachers’ experiences within the programme and previous knowledge change their
views and perspectives of the future and how enterprising they can be as teacherpreneurs. In
this workshop, we remind pre-service teachers that the situation in a lecture hall is almost the
same as a learner in the classroom. Professional development and team building are central to

the platform for STEAM education.

CHAPTER 8: Findings: Workshop 4: STEAM

Chapter 8 encompasses the three previous workshops and how they encapsulate
STEAM education for a Whole-brain experience. McNiff and Whitehead (2011, p. 12)
extrapolate, “The focus of your research will be your action to achieve the purpose you set for
yourself”. The primary purpose of this research was the experiences of designing and
implementing a WBCTP for pre-service teachers. Within the programme, Workshop Four
encapsulates all the elements of the previous workshops for the vital importance of teaching
STEAM at tertiary institutions and including STEAM in the curriculum within the model of
the Whole Brain Creativity and Thinking Programme.

STEAM education is an acronym for Science, Technology, Engineering and
Environmental, Arts and Mathematics. We require Wholistic teachers in a holistic
environment to implement holistic education for cognitive skills, which is STEAM. The

subjects guide critical thinking, communication, inquiry-based thinking and tasks, whole-
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brained thinking, innovation and creativity. STEAM is excellent for inclusive classrooms and
learners tounderstand content and concepts better. [t must be introduced to tertiary institutions
as various teaching methods can be used interchangeably. The Arts support STEM subjects

for a more interactive learning experience and style.
CHAPTER 9: Conclusion, Recommendations and Future Research

This chapter concludes the significant findings relevant to designing a programme.
Interpretivism, an epistemological exposition for the study, was undertaken to understand and
discuss the presentation and findings. Diverse perspectives and experiences were reviewed
based on different theorists and academics. Pre-service teachers, in the context of the
theoretical framework underpinning this study, the seminal work of Ned Herrmann, together
with the various literatures consulted, were able to provide meaning and give impetus to new
content concerning the design and implementation of the WBCT programme. The objective
and purpose of the study were to create and design and implement a programme and project
a future model by understanding my engagement with these processes. A model for the future
design and implementation of short programmes for undergraduates and pre-service teachers

addressing SKAVS and leadership.
CHAPTER 10: Appendices

CHAPTER 11: References and Bibliography
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Chapter 2

2. LITERATURE REVIEW

2.1. Introduction

I present the literature review on the research literature related to designing and
implementing a Whole Brain Creativity and Thinking Programme. In this review, I discuss
the content, concepts and data and compare it with other relevant research to establish the

gaps or niches in the field of study.

“Education alone cannot hope to solve all development challenges, but a humanistic
and holistic approach to education can and should contribute to achieving a newly developed
model”. Rethinking Education, (UNESCO, 2015, pp. 32-33). Developing a new model and
programme for Whole Brain Creativity and Thinking for tertiary institutions was defined by

acquiring knowledge from the most effective and affective concepts and expertise.
2.2 Developing a Programme
2.2.1 Whatis a Programme?

A programme is defined by the Longman’s Dictionary of Contemporary English as “a

programme is a collection of related projects or related sequential actions designed to deliver
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a tangible output”. The WBCTP, therefore, has four related concepts which are related and
each concept was delivered sequentially to ignite the latent potential and assist the pre-service
teacher in examining and sharing their experiences within the context of the programme.
Furthermore, the WBCTP is primed on Kolb’s (2014) experiential learning and cognitive
styles for whole-brain functioning. The idea behind a new programme was intended to bring
changes in education in a rapidly changing society, including the workplace and workplace
experience, which can be hybrid. There would be diversity and changes in approaches,
methodology and the learning environment. The design was creating a programme to suit the
needs and aspirations of pre-service teachers embellished with technology and the Fourth
Industrial Revolution but to energise their thinking and creativity in a changing learning

environment of integral value-based education.
2.2.2 Whatis a Model?

As the Oxford Dictionary explains, a model represents a proposed structure. In
Herrmann’s Whole Brain Model, much of his work elaborated on Sperry’s initial exegesis,
the Split-Brain Theory. However, Herrmann (1996) created and examined a plethora of new
knowledge in whole brain function and its ground-breaking creativity and thinking skills in
business for optimum performance and achievement in individuals. “But typically, it is
an implicit model in which the assumptions are hidden, their internal consistency is untested,
their logical consequences are unknown, and their relation to data is unknown. However,
when you close your eyes and imagine an epidemic spreading or any other social dynamic,
you are running some model or other. It is just an implicit model you have not written down”
(Epstein, 2008). The Whole Brain Business book (1996) was, as Epstein (2008) explained,
“When you alter the assumptions, that is what happens. By writing explicit models, you let
others replicate your results.” Herrmann (1996) acknowledged Sperry’s research, created a
logical representation of a previous model and findings, explored new knowledge, suggested

dynamic analogies, and researched plausible outcomes from uncertain theories. Furthermore,



41
he educated the public through his book (and his programmes are still used in business) and
simplified the complex concept of the Whole Brain Theory. Herrmann (1996, p. 6) wrote: “At
the core of Whole Brain Technology is a metaphor of how I believe the brain works. It is
founded on my brain-based research and observable evidence that thinking styles can be best

described as a coalition of four different thinking selves”.

Research on the Herrmann Whole Brain model explored its disparity in teaching and
learning in pre-service teachers. However, it has not been expounded in its entirety. Herrmann
(1996) explains his theory as every individual having the objective of being as whole-brained
as possible, although one has solid and dominant preferences reflected through one’s
personality. Herrmann (1996), a model is a prototype or demo of a system or body of work.
It also indicates that as much as his theory was seminal, it was metaphorically a seed planted,
and the exploration further into Whole Brain functioning was exponential and multifaceted.
The Whole Brain Model provided the foundation for many more models and programmes that
could be developed from the Whole Brain Model. Herrmann (1996, p. 35), “The grand design
is to be whole; that the normal, ordinary, everyday brain is specialised and interconnected in
ways that position it to develop as balanced....” Everyone has a preferred quadrant of brain
dominance; however, any other quadrant works with the dominant quadrant. Individuals can
embrace any other quadrant of the brain at any time in their development and growth. He
firmly believed that the “multi-dominant brain capable of accessing and using all of its mental
options”. Herrmann (1996, p. 35) “Mental preferences we have already reinforced them many
times over so that they have now developed sufficient strength to become a mind of their
own.” The preferences are reinforced since childhood with socio-environmental and socio-
emotional influences. In essence, we are shaped by our dominant thoughts and the influences

on thinking.

Two different researchers from South Africa worked with the Whole Brain Model.

One examined the effectiveness of creativity among nurses, and the other the effectiveness of
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thinking independently at a higher education institution. Potgieter (1999) explored creativity
in the nursing fraternity, and de Boer (2001) studied thinking styles and how multiple
intelligences can be nourished among undergraduates by using and developing their full
potential. de Boer (2001) deduced, “Research on whole brain thinking and multiple
intelligence shows that these human attributes form an integral part of one's interaction with

life - one's environment and especially people as an integral part of the environment.”

Pre-service teachers required the Affluence of Knowledge to exalt the future of
education. The Affluence of Knowledge is a new terminology I introduced into the literature.
The Affluence of Knowledge is the increase in SKAVS in pre-service teachers who are
Visioners and Imagineers who stay ahead of others to carve leadership ownership. The
ideation period was a lengthy process detailing ideas for innovative and creative solutions
tailored to the needs of present, 215-century pre-service teachers who were overawed with
technology and social media. The challenge was to take their enthusiasm for technology and
their exuberance for a Digital Identity to take their skill into the classroom. Pre-service
teachers require digital and mobile skills, multi-modal thinking, the attributes of leadership
and game changers, and upkeep values and ethics for social benefit through cohesion and
moral regeneration and that starts in the classroom. The ingenuity was vital as I developed
and tested a programme prototype in a non-linear phase. The WBCT programme was then
implemented for pre-service teachers to experience and replicate a measure of reformation
and transformation in their experience. The very same process was duplicated in Imagineering

and the Business Model.

2.2.3 Implementing a Programme

Alsubaie (2016, p. 106-107) discusses the development of a new model and
programme “It must be a useable tool to assist teachers in the development of individualised

strategies and the methods and materials necessary for them to be successful.” Comparing
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model and programme development with Hussain, Dogar, Azeem and Shakoor (2011)
outlines the fundamental questions that must be asked when designing a programme or
curriculum and developing and implementing a model and programme that addresses the
needs of society or a particular group. Hoosen et al. (2011, p. 2) asked four basic questions -

“What to teach? When to teach? How to teach? What is the impact of teaching?”’

In implementing the model and programme, the needs of pre-service teachers and the
gap within tertiary institutions, which remained uncontemplated, were explored. The
development of such a model included transformation. Included in the programme were the
five W’s and an H. (5§ W’s and an H) to better understand the implementation. I commonly
use the questions to comprehend any aspect of design thinking, comprehension and
development. Questioning the design is a part of ideation and iteration in design thinking. The
questions of implementation remain: What to teach? Why do we teach? When to teach? Who
to teach? How to teach? What is the impact or experiences on those being taught? The
questions asked in planning a template for a model or programme provided the information I
required and how that information translated into methodology and pedagogy. Print (1993, p.
122) discusses a situation analysis concerning curriculum design to be “aware of the
curriculum presage factors affecting them, to bring a reasoned, rational approach to the
development of curricula... to take account of local factors when developing curriculum to
meet student needs”. Using the questions asked by Print (1993) and based on the South African
Professional Development Structural Framework and resources, I substituted answers to

Print’s (1993) questions.

a) What to teach?
“Cultural and social changes and expectations”: Pre-service teachers' goals
and expectations, expectations of their communities and employees, their
contribution to inclusive communities, and the relationship and precepts between

educator and learner through value-based education. Forging ahead with their
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acquaintance with technology, sustainable goals and artistic expression, pre-
service teachers were still connected to their communities and the rural lifestyle,
away from urbanisation.

b) “Educational system requirements and challenges”: Examining policy
documents within the Department of Education, the different modalities for
examinations and assessments, curriculum development and transformation, and
education research. Furthermore, taking an ethnocentric perspective, the pre-service
teachers’ expectations were my reality. The empathy mapping in Design Thinking

included their experiences of what they said, thinking skills and social-emotional

health.

¢) “The changing nature of the subject matter to be taught”: Pre-service teachers
should be directed to understand the changing nature of education and curriculums. In
South Africa, we have a penchant for change in curriculums with the change in
government. Understanding the subject matter and the needs of the pre-service
teachers, taking into consideration the subjects they would teach, they should be
encouraged to be innovative through ideation in Design Thinking. The process is non-
linear and should be revisited continually to improve the methodology and pedagogy

through action research.

d) “The potential contribution of the teacher-support system”: The consideration
that the capacity building and strategies for the teacher support system should have
access to high-quality Learner Teacher Support Material (LTSM), coaching and
mentoring by unions and the Department of Basic Education, Tertiary institutions for
pre-service and in-service teachers, research institutes and Non-Governmental
Organizations, Public Benefit Organizations, South African Council for Educators

(SACE), Lifelong learning. Subsidies, Mental Health support, Professional
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Development Framework, teacher centres, Subject Specialists Training and support

and digital training and support, Integrated Quality Management System (IQMS).

e) “Flow of resources into the school”: The Department of Basic Education provides
registration with the South African Council for Educators. Registered professionals
can apply for teacher awards; they have access to planning resources, Curriculum
resources, Classroom management, safety and policy briefs, exemplars, professional
development resources, digital resources, community engagement, and Corporate

Social Investment and Responsibility.

f) “Pupils: aptitudes, abilities and defined education need”: Resource kits are
available, Continuous Assessment and Policy Statement (CAPS), Learner
Performance Support, manuals for teachers and learners, Reading Strategies, and

study guides.

g) “Teachers”: value, attitudes, skills, knowledge, experience, social strengths and
weaknesses, roles, professional development, Integrated Quality Management
Systems (IQMS) and expertise in specialist subjects, induction booklet, short courses
protocol documents, communities’ guidelines, Continuous Professional Development

(CPD). Include socio-emotional learning, mindfulness and EQ.

h) “School ethos and political structure”: Schools mission and vision implantation
plan, core values, Inclusivity and Special Educational Needs, Diversity and The Bill
of Rights, The South African Constitution and schools’ structures. Common

assumptions and expectations include power conformity to norms and dealing with

deviance.

I) “Material resources including plant, equipment, and potential for enhancing
these”: Provided by the Department of Education; however, schools are encouraged

to engage with communities for CSI and CSR.
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j) “Perceived and felt problems and shortcomings in the existing curriculum”:
The IQMS provides guidelines for teachers to implement strategies, engage in
community-based projects to enhance their professional development portfolios, and
collaborate with other staff members and teaching communities within the districts,

circuits and communities.

Further to the above, implementing a programme and model should be strategic
enough to include planning intention objectives, designing and implementing
procedures in presenting a programme, and methods and activities to employ.

Ultimately, the objectives corresponded should correspond with the outcomes.

2.3 Social-Emotional Learning:

Social Emotional Learning (SEL), within the Whole Brain Creativity
programme, contributed towards examining pre-service teachers’ experiences on a
social and emotional level. This is when pre-service teachers can identify emotions
while navigating studies and be mindful of feelings and their engagement to create a
more collaborative social environment. Social and emotional experiences enhanced by
the five senses during the presentation of the WBCTP serve to drive the learning
experiences of the pre-service teachers. SEL is learning through emotions in a social
context. Gazibara (2013, p. 71) explains, “Their social experiences from the previous
and present knowledge and the emotional experiences were from their response to the
social environment”. An example of the emotional experience is Ned Herrmann’s
whole brain theory engaging with visual literacy. It informed the affective, creative
right side of the brain, whereas the analysis of visual literacy informed the left,

analytical, logical side of the brain, indicating a whole brain experience.

“Such changes are especially relevant in the context of lifelong learning, which

integrates all three domains of learning: cognitive (head), affective (heart) and
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practical skills (hands). In this way, cognitive, affective, experiential and active
learning interests are fully expressed, which bears witness to the fact that people learn,
think, feel and act differently” (Gazibara, 2013, pp. 71-72). How we feel affects how
we learn especially for a holistic pre-service teacher. Gazibara (2013) elaborates, “to
encourage the student to take an active part in the acquisition of knowledge, which
includes an independent search for comprehensive answers, understanding life and the
surrounding world”. The Whole Brain Creativity and Thinking programme included
Emotional Intelligence, Mindfulness and Head, Heart and Hands for the intercession
in allowing pre-service teachers to be whole-brained with empathy, compassion, and

social-emotional learning so that it transcends into the classroom.

It is, therefore, a wholistic learning experience for both pre-service teachers and
learners in classroom management and professional development. Sustainable
Development, Imagineering, Business Model and Science, Technology, Engineering,
Art and Mathematics (STEAM) principles are the four concepts of the Whole Brain
Thinking and Creativity Programme (WBCTP). Regarding Whole Brain indicators,
we glance at other branches of measuring whole-brain thinking. Itis imperative tonote
that the Measurements or measuring instruments will be presented as something other
than an anomaly in my research. A structured approach to experiential learning
through whole-brain creativity and thinking must be added to past methodology and
pedagogy. “Not only can you analyse how you think but also how others think,”

Herrmann (1996, p.37).

Developing a programme and model in teaching and learning for pre-service
and in-service teachers establishes new strategies that have yet to be practised
profitably. The emphasis is on profitability. In this chapter, I focus on research already
completed on whole brain theory. It blends with theories in pedagogy, methodology

and research contributing to the WBCTP that have not been explored before within
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the parameters of whole brain creativity and thinking. My input of new concepts in
the literature introduced new concepts to design that enhances the WBCTP and elevate

methodology and pedagogy within teaching and learning in pre-service teachers.
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24 Conceptual Framework

The conceptual framework encapsulated the comparative literature based on
research by other researchers or the lack thereof to address the research questions with
meaningful answers. This was done through assumptions, knowledge, or beliefs and

how I presented them. In this research, it is a narrative account.

I addressed the knowledge gap, answered questions, and explained concepts
researchers have neither used nor explained before within the Whole Brain Theory nor
among pre-service teachers in higher Education. The basis of my research is
Herrmann’s (1996) seminal work, The Whole Brain Business Book, together with the
four concepts through experiential learning, provides the framework for a new
programme, modelling a new design in classroom practice and pedagogy. The four
concepts of Sustainability, Imagineering, Business Model and STEAM examined the
effects of sustainability, the environment, behavioural, social and spiritual intelligence,
the cognitive through emotional and intellectual experiences and the interpersonal
relationships for the professional development of the pre-service teacher. A programme

should encourage effective and affective teaching and learning.

Only a few articles were published in the scanning for the literature review
section. Information on designing and implementing a programme and Whole Brain
were scant. I, therefore, developed the paradigm of the WBCTP. Visual literacy and
technology provide the infrastructure for comprehending various aspects of the
programme and obtaining detailed reflections on the experiences and
recommendations. Gagné’s (1992) taxonomy of learning to capture pre-service

teachers’ attention aligns with Kolb, Nilsook et al. and the interpretive paradigm.
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Sustainability

Business
Model

Imagineering

Figure 4. A graphic representation of the Whole Brain Creativity and Thinking

Programme. Fiona Khan (2020)

2.4.1. Thinking and Creativity:

Models and programmes represent ideas and thought processes. Sometimes,
they represent a system or phenomena, objects or hypotheses. They communicate
explanations and solutions in science and technology when understanding and logical

explanations are incomplete or incongruent.

Creativity, according to Kaufman (2016, p. 10), is explained as “Creativity is a
synonym for Imagination. Thinking new ideas and deciding which ones are best,
whereas innovation entails implementing these ideas.” He further emphasises that
unless “creativity and imagination materialise into something concrete, it remains a
sheer fantasy. Transforming creativity into something concrete or a product allows for
entrepreneurship.” (2016, p.10). Thus, the Business Model, like the other three models
in the WBCTP, is very much a creative, entrepreneurial concept and process of the
programme. Creativity, on the other hand, has become a critical consideration because
it ““... becomes a force of great value when applied to causes that benefit humankind

and the world at large” (Livingston, 2010, p. 61).
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Mosely, Baumfield and Elliot (2005, p. 371) define thinking as “a human
activity that involves cognition (knowing), affect (feeling) and conation (wanting and
willing)”. However, De Bono (2017) critically examines the interpretation of thinking
and creativity since its inception. The meaning of thinking may be based on “Socrates
who emphasised argument and dialogue, Plato who focused on truth and appearance
and what lies beneath the surface ...Aristotle who used judgment as an active process
of choice both internally and externally” (De Bono, 2017, p. 6). The argument widens
the gap between cognition and meta-cognition for a whole brain experience. Flavell
(1979), who introduced metacognition, proposed that metacognition consists of
metacognitive knowledge and experiences. Livingston (2003) describes the
machinations of thought processing and thinking styles, “Metacognition refers to higher
order thinking that involves active control over the cognitive processes engaged in
learning. Because metacognition plays a critical role in successful learning”. Pre-
service teachers need knowledge and experience to be capable of the strategies to be
implemented. Naushad (2008), in his exegesis ‘cognitions about cognitions’ wraps the
higher order thinking as, “It is usually related to learners' knowledge, awareness and
control of the processes by which they learn and the metacognitive learner is thought
to be characterised by the ability to recognise, evaluate and, where needed, reconstruct
existing ideas”. It brings us back to De Bono (2017, p. 7) who concludes, “Western
thinking is all about ‘what is’ which is determined by analysis, judgment, and argument.
However, another aspect of ‘what can be’ and ‘what if” involves constructive thinking,
creative thinking and designing a way forward.” Thinking styles are based on the

processing of information. Western styles of thinking and psychology believe ‘what if”

and ‘if only’ are counterfactual thinking. In designing, it is creativity and innovation.
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Bloom (1964) examined three models to classify learning objectives and
thinking styles into levels of complexity and specificity. The hierarchical models are
still used today for teaching and learning in schools. Bloom’s Taxonomy is also used by
teachers in the unpacking of the curriculum and assessments. The three learning
objectives or domains of learning and thinking were cognitive, affective and
psychomotor. Bloom’s (1964) taxonomy was nouns in cognitive skills for teaching and
instructional planning. Anderson and Krathwohl (2001) revised the taxonomy into
active verbs and strategies for teaching and learning. Whereas Bloom (1956) classified
his first attempt at taxonomy through assessments and curriculum development, which
were more concrete, Anderson and Krathwohl (2001) examined the continuous learning
process and instructional process through questioning by taking strategic action when

revising and developing through metacognition.

Bloom’s Taxonomy:

Higher order
thinking skills
(HOTY
(abstract, critical,
metacognitive &
creative thinking)

Lower order
thinking skills
(LOTS)
(concrete thinking,
memorization &
understanding)

* 1956 Bloom’s Taxonomy developed by Benjamin Bloom * 2009 Bloom's Taxonomy by
* Sixlevel classification system of human cognition, Anderson and Krathwol

thinking, learning and understanding. * Incorporating knowledge types as well as learning process
* Teachers use it to guide development of curriculum, * Different - verbs, questions and

assessments and instructional strategies instructional strategies

Figure 5. Bloom’s Taxonomy illustrated by Oxford University Press (2022)

In the WBCTP, critical and divergent thinking contribute to pre-service

teachers' whole brain function and processing as continuous learning in a holistic
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paradigm shift. Pre-service teachers were encouraged to be curious with fresh eyes and
to ask questions using different lenses by eliminating preconceived beliefs and myths.
Subsequently, the principles of Bloom (1964) provided a relative cognitive framework
for pedagogy. Still, the methodology was aligned with Krathwohl and Anderson’s
(2001) metacognition. Pre-service teachers internalised their experiences for a more
critical evaluation of self and their impact on teaching and learning. The programme
was designed for self-enhancement with automatic processing. I ensured there was no

confusing academic jargon. Moreover, the language was simple and contemporary.

Gagné (1992) explores short-term and long-term memory, retention and transfer
through stimuli and sensory perception in gaining attention and the cognitive response
to the stimuli. Gagné (1992) presents the framework for learning conditions, which
includes the thinking styles and their internal and external responses. I argue that the
WBCTP programme should enable using the five senses and visual literacy, especially

blending and additional bilingualism.

In his approach, Walt Disney (Gabler, 2007) used digital media and visual
literacy with creative and divergent thinking styles to process information, combining
cognition and metacognition. His main aim was to think out of the box and create digital
art and animation that was unique and visually pleasing with subliminal messaging.
Walt Disney integrated the concept of collaborative creative thinking and design
thinking. He combined Engineering and Mathematics with Art, creating a new
phenomenon called Imagineering. Disney believed that all creative ideas and output or
prototypes must start from the foundation and be built upwards. Much of his work
included Design thinking in being iterative by working and refining ideas into a
successful visual feast. His work in animation encompassed deep thinking processes

for a whole brain experience. He made animations for people tolove and need, practical
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stimuli and viewed in content and context. An inclusion and focus on Imagineering
should explore the causes and effects in teaching and learning, the propensity for
inclusivity, and to examine different perspectives in a multicultural environment.
Gabler (2007) speaks of Disney emerging to the viewer with various emotions, most
importantly empathy, apart from invaluable moral lessons and love. In adopting a
design that includes Imagineering as one of the concepts in creativity and technology,
the emotional aspects are considered. Moreover, an opportunity for pre-service teachers
to interpret resources, learning concepts and content through visual literacy should be
created, as they should be able to teach in an inclusive classroom to cater to all learners.
The introduction of Disney videos and music, cartoons and visual imagery to raise
various thinking skills within a programme should be considered. With enthusiasm and

positivity, the concept of visioners in Imagineering is unfolded.

Working in this 215'Century with all the challenges that we face, the knowledge
and skills required to live well in the world are aptly described by Brown-Martin
(2017): “We think of creativity, innovation, ingenuity, higher order and critical thinking
to solve complex and abstract problems as well as how to get along with one another
and become civically engaged. However, nothing in our formal education systems

today is designed to meet the human challenges” (Brown-Martin, 2017, p. 8).
2.4.2 Mindfulness

Thich Nhat Hanh (2001), the originator of the concept of Mindfulness which
dates back to the 6™ century India and Zen Buddhism, encouraged the absence of
preconceived beliefs and seeing things with fresh eyes. One can only accomplish this
when one understands feelings and attitudes and has control of the mind and the body.

Awareness and empathy are pivotal, as are the foundations of the body, senses, mind
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and mental contents. The tenets and concept of Mindfulness exploded into mainstream
culture and education by Jon Kabat-Zinn (1979). Kabat-Zinn encouraged mindfulness
to reduce stress. In a programme, mindfulness in the Business Model focuses on pre-
service teachers being in control of their environment and careers with unexpected ideas
and infinite possibilities in entrepreneurship. Mindfulness is essential to Emotional
Intelligence (EQ), a concept encouraging empathy and compassion. Empathy is the
most critical aspect of Design Thinking, as well as understanding the needs and

limitations of pre-service teachers, which translates into the classroom.

Crane, Kuyken, Williams, Hastings, Cooper, and Fennell (2012, p. 4) inspect
workplace competence, including “expressions of ‘performance’ and ‘role’. The
teaching process is not seen as a set of techniques and a collection of skills which can
be learned.” They discuss further changing perspectives: “Perspective in teaching is
about ‘right’ and ‘wrong’ and judgement and opinions. Mindfulness is about the
universal aspects of human experience”. Any programme developed should encourage
diversity and inclusivity, considering the historical background and the profound
impact of psycho-social, socio-economic and environmental factors, as the pre-service
lived experiences inform their perceptions, feelings, ideas and personality. From what
was experienced previously in teaching and learning, pedagogy and methodology,
Crane ef al. (2012) considered changing the rationale, “In mindfulness, the teacher can
become a vehicle for conveying vulnerability in contrast to a position of ‘expertise’ or
competence,” the importance of collaborative thinking and sharing in professional
development. Personal development is summed, “The Self is removed in ‘my’ teaching
and ‘my’ experience and ‘my’ competence. There must be connectivity, wider

perspectives and spaciousness”. (Crane et al., 2012)



56

A programme that explores pre-service teachers’ mindset, feelings, and ability
to discover, define, develop and deliver within its context through their experiences in
the programme is essential. This could be explored through creativity and efficacy.
Furthermore, the self-concept is considered self-reflective of experiences and the self
without being a conduit of change. So, Whole Brain Processing is an “active cognitive
process that involves understanding and reasoning, including the assimilation and
translation of words into an active experience. Two processes... Interest to get the

process off the ground and Application ensures ideas are implemented to solve real

problems.” (Herrmann 1996, p. 217)

The effort to create a WBCT programme influences the impact and effect on the

future of teaching and learning. Considering the action research perpetuated, the

diverse, multicultural implementation, and breaking stigmas associated with education,

2.5 The Herrmann Model of Whole Brain Thinking and Creativity.

The Herrmann Whole Brain Model is the basis of the programme. Research on
the Herrmann Whole Brain Thinking and Creativity model was explored in its disparity
for teaching and learning in pre-service teachers. In South Africa, Potgieter explored
creativity in nurses, and De Boer explored thinking styles and creativity in pre-service

teachers. Herrmann’s people-centred approach indicates pre-service teachers becoming

pedagogical changers for social change at social institutions.

Sperry (1975), who predated Herrmann’s whole brain research, has shown
through his experiments that the brain is divided into two hemispheres, each with a
specialisation. This theory is called the “Split Brain Theory” (Sperry, 1975, p. 30). “The
corpus callosum connects the two hemispheres, and when severed, each side of the

brain could function independently with perception, impulses and concepts.”
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(Sperry 1975, p. 31) states, . . . human beings are the only mammals whose left
and right brains are specialised for different functions”. Sperry’s Model provided the
foundation for the Herrmann Model when Sperry further explained, “The two
hemispheres could be trained concurrently to learn mutually contradictory solutions to
a task with no apparent mental conflict. It was as if each hemisphere has a mind of its
own.” (Sperry, 1975, p. 32) The left hemisphere’s cognitive competencies are
mathematical, verbal and analytical-logical. The right hemisphere competencies are

spatial, creative and cannot be replaced by computer-generated technology.

Herrmann (1996) uses Sperry’s model and extends the exploration of effective
and affective use of innovative creativity and lifelong learning through the juxtaposition
of whole-brain thinking, creativity, ownership and creative ideas. Herrmann (1996)
explains his theory as every individual having the objective of being as whole-brained
as possible, although one has solid and dominant preferences reflected through one’s
personality. Everyone has a preferred quadrant of brain dominance; however, any other
quadrant works with the dominant quadrant, and any individual can embrace any other
quadrant at any time in their development and growth. Therefore, different brain

domains can work concurrently for whole-brain thinking and creativity.

‘Rather than Brain Dominance from Sperry, we explore brain preferences as a
constructive whole in thinking” (Herrmann, 1996, p. 29). Understanding creativity with
Herrmann (1996. p, 214), “Creativity is about the interconnectivity of using all four
brain quadrants. However, every individual has a brain preference.” In other words, he
dispels the myth of right-brain or left-brain dominance or domain dominance in
determining a person’s intelligence and creativity, as expressed by Sperry (1976). He
further explains brain dominance as the part used the most “develops to a higher level

than the non-dominant one” (Sperry, 1976, p. 17). In the Herrmann Model of Whole
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Brain Thinking and Creativity, the entire brain function is interlinked and interrelated,
and one hemisphere of the brain works concurrently with the other as much as it can
work independently. Academics and educators have attempted to adapt teaching and
learning, which had become prescriptive, focusing on discipline in students and learners
based on stimuli and responses. Herrmann (1996) explains further, “In the individual-
centred approach, the person or individual is the centre of the decision-making process.
It requires socio-cognitive, creativity, innovativeness, mentoring, and sharing ideas
with effort and constructive feedback.” Herrmann (1996) summarily indicated the
interconnectivity through blending four quadrants with the four thinking styles as a
preference in interests, competency development, decision making and influencing
choices. His observations were successfully implemented as the basis for high
performance and creativity for professional development. Furthermore, the Herrmann
model is the foundation forindividual success and achievement in different areof in life

and in’s professional life.

Derived from the basis that ownership allows for creativity and innovativeness,
pre-service teachers could adopt an attitude of creative classroom practice and the right
to increase performance and outcomes. The effectiveness is in best practice rather than
being an employee and dissociated from strategic and collaborative growth with
benefits. The four quadrants have a specialisation of each quadrant. However, the
representation indicates the congruence between all four quadrants through cognitive,
instinctive and limbic systems as much as the dominance of each quadrant. The model
is an adapted representation of Herrmann’s (1996) seminal work for whole brain
creativity and thinking entitled 7he Whole Brain Business Book. The book was

developed for business professionals; however, the principles applied to best business
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practices for success can be applied to all areas of professional development. The

principles of leadership may be applied to pre-service teachers.

In developing the new literature, the concepts (meaning and application) from
the Whole Brain Business Book into the Whole Brain Creativity and Thinking
Programme, it was crucial that I worked with paradoxes. It started as an absurd and
abstract concept. Literature was limited. Instinct and understanding of the subconscious
that the proposition, after years of teaching, tutoring undergraduates and contributing
to the curriculum, the concepts within the Whole Brain Creativity and Thinking
Programme would be groundbreaking, innovative, and unique but filling the gap that
was sorely missing in pre-service teachers. On investigation, it was well-founded and
workable. A core factor was thinking skills and overcoming the prejudice of language
and literacy. The challenges for language and literacy would be cyclical if they were

not corrected at the Foundation Phase.

As I examined the source of the programme, Ned Herrmann’s Whole Brain
Business Model (1996), I was more convinced that the Whole Brain Business model
can be used within the context of pre-service teachers and further serve the needs of all
students. Guided by Herrmann (1996) in creating Brain Hemispheres, herewith is an
example of how I created a student using technology which can be whole-brained in a

task by using the internet for a project.
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Hybrid and online teaching and learning

Figure 6. An illustrated representation of the four quadrants of the Brain. N. Herrmann

(1996)

Herrmann (1996. p, 214) alluded to, “Creativity is about the interconnectivity
of using all four brain quadrants. However, every individual has a brain preference.” In
other words, he dispels the myth of right-brain or left-brain dominance in determining
a person’s intelligence and creativity, as expressed by Sperry (1976). He further
explains brain dominance as the part used the most in a whole-brain system compared
to Sperry, who speaks of only the right brain and the left brain “develops to a higher
level than the non-dominant one” (Sperry, 1976, p. 1). In most schools, this theory of
right-brained and left-brained persists in subject and career choices. In the Herrmann
Model of Whole Brain Thinking and Creativity, the entire brain function is interlinked
and interrelated, and one hemisphere of the brain works concurrently with the other as
much as it can work independently. In the whole brain function, schools refer to them
as “all-rounders” or “achievers”. The incongruency is found at tertiary institutions.

Therefore, it is easier to
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Creative approaches of Design Thinking and Imagineering to problem solving
and innovation for the development of the WBCTP focused on understanding the needs
and behaviours the habits and limitations of pre-service students who have challenges
on solving problems within the classroom and with professional development. Hence,
the WBCTP, by using all four quadrants of the brain, can design solutions to meet the
needs of the pre-service teacher through design thinking, creativity and holistic thinking
in creating and designing solutions to meet the challenges, behaviours and needs.
Design thinking or human-centred design assists in using all quadrants from both the

right and left brain as a fully functional whole brain.

Herrmann’s model (1996) speaks of design and delivery in professional
development. I translate this into pre-service teachers, which revolves around effective
and affective curriculum delivery, classroom practice and teaching for effective and
affective learning. Academics and educators have attempted to adapt different
approaches to teaching and learning through multiple curriculum changes, which had
become prescriptive, focusing on discipline in students and learners based on stimuli
and responses. Herrmann (1996, p. 215) explains further, “... in the individual-centred
approach, the person or individual is the centre of the decision-making process. It
requires socio-cognitive, creativity, innovativeness, mentoring, and sharing of ideas
with team effort and constructive feedback.” Hermann (1996) summarily indicated the
interconnectivity by blending the four quadrants with the four thinking styles as a
preference in interests, competency development, decision making and influencing
choices. His observations were successfully implemented as the basis for high

performance and creativity for professional development.

The Whole Brain Creativity and Thinking Programme can be summarised in a

very evocative and simplified manner for pre-service teachers to identify and
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understand very quickly using a graphic representation of the four quadrants and their
efficacy in the daily use of the whole brain. Below is a specific example of how a
search for a particular topic on the internet can be done using WBCTP based on the
Herrmann model. The concept is also used to guide pre-service teachers in using the
world wide web, considering that many were still challenged in grasping the research

tools.

Left Hand Side of the Brain Fight Hand Side of the Brain
Cuadrant A Analyse Cmadrant Ik Strategize
Research topic Create one’s own learmng through creative

. . toal d tat
Search the Internet for information 005 AnG presematong

E.g., PowerPoint, Mi nd Maps, Doodles ,

Emails B )
Emojis, Ciphy
Cuadrant B: Crganize Cmadrant C: Personalize

Applicabon of the PowerPoint, Mind MMaps, | Commmunicati on throughemails, chat rooms,

Doodles Social media Skype, Hangouts

Stmulat on process and Opportumities

Figure 7. A diagrammatic adaptation of the Four Quadrants specializing in Whole Brain

Creativity and Thinking for everyday use. Fiona Khan (2020)

The Whole Brain model presented in Figure 8, represents the four quadrants and
the specialisation of each quadrant. However, the representation indicates the
congruence between all four quadrants through cognitive (brain) and instinctive (limbic
system) as much as the dominance of each quadrant when required. The model is an
adapted representation. I have taken the information given and simplified it through a
graphic to be identified and understood easily. In the WBCTP, visual literacy for easy
processing in the creative process was necessary for pre-service teachers of English as

a First Additional Language. Herrmann (1996), “Their heterogeneous diversity is based



63

on synergy, which resolves the diversity with a creative outcome. It doesn’t take long
for diverse individuals to begin to respect and honour the differences”. The graphic
mainly illustrates to pre-service teachers the use of different aspects of daily skills in
synchronicity with their daily lives. It indicates through creative graphics how
subconsciously we use the whole brain but never acknowledge such synchronised
fluidity because we prefer using the dominant thinking styles. In Figure 8 below, a
graphic illustration shows the different domains of the brain necessary for

understanding the whole brain concept developed by Herrmann (1996).
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Figure 8. A Diagrammatic Representation of the Brain Adapted from Herrmann’s Whole Brain Model

(1996, p.20-26).
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Figure 9. The Seven Parts of the Brain: ResearchGate (2017)
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Figure 9, is a simplified graphic representation of the quadrants of the whole brain

creativity and thinking model of mental processing. Figure 10 is a picture of the brain

in situ. Herrmann (1996, p. 205), “People must be free to think in whatever ways allows

the process to unfold”. The process of free will in thinking is elaborated further, “A

person who is mentally handcuffed by the constraints will be less able to think and

function creatively”. Herrmann expresses explicitly the significance of breaking

barriers, stigmas and environments, and workplace environmental factors that can

enslave one’s thinking and creativity. Allowing the brain to be pliable in using any

domain for brain dominance or a combination of domains or quadrants in thinking and

creativity validates the reliability of whole-brain thinking and creativity in the WBCTP.
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2.6 The Concepts and Research - Whole Brain Creativity and Thinking

Programme.

In developing a Whole Brain Creativity and Thinking Programme, we
acknowledged that education is multimodal, but a digitised education is now a social
institution. We examined the concepts and research behind the WBCTP for successful
implementation and dissemination of information for a successful programme. Four
innovative and inspirational concepts were chosen to motivate and cultivate a presence
of pride in serving the community as a social entrepreneur for inclusive, sustainable
communities (SDG 11) and their education with the Department of Basic and Higher
Education (SDG 4) in their professional development. The importance of social media,
a conduit for technology and education, cannot be ignored. Social media has become
the primary resource for knowledge, skills and attitudes, as knowledge is at the flick of
a finger. It is instant! We are subscribed to a generation of “I want it all, and I want it
now,” placing pre-service teachers precariously on instant gratification with
entertainment or with facts and no entertainment.

Based on the evidence from Murray Print (1993) and Hussain et al. (2011),
situational analysis and evaluation determine “An effective curriculum should reflect
the philosophy, goals, objectives, learning experiences, instructional resources, and
assessments that comprise a specific educational program”. Merfat Alsubaie (2016)
observed, “Curriculum development should be viewed as a process by which meeting
student needs leads to improvement of student learning. In addition, it cannot be
stagnant. The curriculum must be a living document that is in constant flux”. Meeting
students’ needs encourage technology in the lecture halls and ultimately in the

classroom. Action research methodology is a social construct. B. Somekh (2005, p.31)
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indicated, “Because action research is a methodology that closely involves participants
in a social situation it is necessary strongly influenced by their values and culture (...)
action research projects.”, in developing a plan to improve the present curriculum at
tertiary institutions. Rather than pre-service teachers choosing subjects based on brain
dominance, the WBCTP presented an alternative through their cultural and historical
experiences with the four concepts: Sustainable Development, STEAM, Imagineering,
and Business Model for a whole brain experience.

“The elements for creativity are as follows: interest, preparation, incubation,

illumination, verification and application” (Herrmann, 2015, p. 217).

2.6.1. Sustainable Development

This enhancement of teaching and learning about Sustainable
Development is driven by the United Nations Educational, Scientific and Cultural
Organization (UNESCO) and the Sustainable Development Goals (SDGs). According to
UNESCO (2017), Sustainable Development is the concern for the planet's growing
environmental challenges and the accompanying effect on all knowledge, skills, attitudes,
and values for a sustainable, equitable society. Educational Sustainable Development raises
a concern for UNESCO for global citizens to meet the needs of the present without
compromising future generations by preserving the planet. “Education alone cannot hope
to solve all development challenges, but a humanistic and holistic approach to education

can and should contribute to achieving a new developmental model.” (UNESCO, 2017, p.

).

I focused mainly on two of the seventeen Sustainable Development Goals, SDG 4

and SDG 11, designed for quality education. SDG 4 “ensures inclusive and equitable
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education and promotes lifelong learning. SDG 4 also aims to provide equal access to
affordable vocational training and to eliminate gender and wealth disparities to achieve
universal access to a quality higher education” (UNESCO, 2017, p. 2). SDG 4 provides for
a global individual through the UNESCO vision of a holistic person to fulfil sustainability
goals such that future needs are not compromised. This is comparable to the goals of the
WBCT programme for strategic intervention and implementation. The Brundtland Report
on Our Common Future defines Sustainable Development as, “The Development that
meets the needs of the present without compromising the ability of future generations to
meet their own needs.” Brundtland (1987, p. 5). Gutierrez (1999, p. 3), further disseminates
the concept of sustainable development, "Sustainable development is development that
meets the needs of the present without compromising the ability of the future.” This
statement directly impacts pre-service teachers from diverse socio-economic, cultural, and
historical backgrounds. “The goal, then, is to create rich zones of development in which all
participants learn by jointly participating in activities in which they share material,
sociocultural, linguistic, and cognitive resources.” Gutiérrez, (1999, p. 4). This statement
completes the WBCT programme through the SDG 11 of sustainable cities and

communities.

The classroom and practice must adapt quickly to meet the challenges of a fast-
changing and unpredictable globalised world in higher education and pre-service teachers’
professional development programmes. The Whole Brain Creativity and Thinking
Programme (WBTCP) will help studentsunderstand the SDG 4 indicators to ensure holistic
and wholistic individuals who can contribute to a sustainable development environment.
Sustainable development lends itself to the concept of human values and ubuntu. Previous

knowledge and experiences based on socioeconomic and psycho-environmental shape the
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worldview of the pre-service teacher. The loci of past experiences blend into the knowledge
and experience of each individual who creates a vision of the present in sustainable
knowledge. Each pre-service teacher’s knowledge is shaped by the ethics, values and
holistic upbringing within their environment. It invariably reflects in the mindfulness of

actions and words within the classroom.

2.6.2 Imagineering

According to Disney (1998) in his book, 4 Behind the Dreams Look at
Making More Magic Real, Imagineering is a portmanteau based on combining two words,
imagination and engineering. An Engineering company called ALCOA, introduced
Imagineering. “We’re always exploring and experimenting - we call it Imagineering. It is
based on devising, creating and elaborating on creative ideas like building and layering in
Architecture and Engineering” (Prosperi, 2016, p. 5). In Disney Imaginations, Walt Disney
productions invited Imagineers in a collaborative effort to bring Science, Technology, and
Art together to create a world of fantasy and escapism in their theme parks. Like
Engineering in layering and building, the imagination is layered, stretched, and evolves in
each creative layer built. Imagination becomes concrete. Based on constructivism, the use
of the imagination stretches beyond the confinement of a classroom by examining previous
knowledge and repackaging it with present knowledge to create new knowledge. Through
innovation and creativity, dreams become a reality, and the unexplored is explored. The
impossible becomes possible as Imagineering is created by Imagineers, who take

imagination and make it into detailed reality through artistic creativity and design thinking.

Nilsook, Utacrit, & Clayden (2014) explored the possibilities of using Imagineering

in the classroom. They provided an extensive framework of the possible outcomes in
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education. The Whole Brain Creativity and Thinking programme implements Imagineering
as an innovative tool in teaching and learning.

“Would it not be positive if we could merge Imagineering and education as a
transformation of education? We could enrich curriculum studies, creativity, and citizenship
education by increasing students' creativity in developing and implementing new and
existing ideas and advancing innovative practices in schools and society”. (Nilsook et al,
2014, p. 19).

They further claim, “Imagination is a powerful engine that can drive people to bring
their ideas, dreams, and desires to reality. The imagination constructs stories that lead
people to create. Combining imagination with engineering knowledge creates inventions
which initially might seem fantastic”.

Nilsook et al. (2014) have summarised the Imagineering processing of creative
knowledge and thinking knowledge perfectly coordinated with Kolb (2014) and Design
Thinking. In all the experiences, pre-service teachers could enter the programme at any
given point and continue with the cycle. The comparative study I took between Nilsook et

al., Kolb and Design Thinking features below.

Table 2
The Similarity in Comparative Principles with Imagineering, Experiential

Learning and Design Thinking. Fiona Khan (2021)
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Nilsook et al.
Imagineering

Kolb
Experiential Learning

Design Thinking

1. Creativity and
innovation:

Problem solving by
creative thinkers, from
basic processes to new
ideas.

1. Concrete experience:

A new experience or a new
interpretation of a previous
example.

1. Empathize:

Understand the needs and

limitations, and behaviours
to create new innovations.

2. Knowledge: use facts
and theory to design and
create better products and
services and to use
technology to facilitate
learning.

2. Review and reflect on
the experience

2. Define the experience or
problem to solve.

3. Attitude in using
opportunities to design and
create technologies and

3. On reflection, there is a
new idea or a learned
experience

3. Ideate by generating new
1deas for innovative and
creative solutions.

prototypes for

sustainability

4. Skill: the ability to apply | 4. Applying an idea and 4. Prototype and test:
knowledge effectively, observing the response Generate ideas to show how
manage learning skills, the prototype might work
Imagineering, and test the feedback to
communication and improve the solution.
research.

I compared the principles of theories between Nilsook et al., Design Thinking

and Kolb; they are similar and congruent. The similarities are iterative to rework, refine

and redefine the problem for the best solution. The pedantic language does not change

the process as it is the same. According to Nilsook et al. (2014), the most desirable

characteristics of Imagineers, as expressed for Imagineers in 2012, are as follows:

Table 3

Characteristics of Imagineers adapted from Nilsook et al., for Whole Brain Creativity

and Thinking. Fiona Khan (2021)
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CHARACTERISTICS OF IMAGINEERS

Brain Domain

1. Attitude Research qualities to design and create Right Brain

2. Creativity Problem-solving skills

and Innovation Left Brain

3. Global Address current and future environmental Whole Brain

Citizens challenges

4. Knowledge | Using fact and theory to create and design better | Whole Brain

5. Skill Effective knowledge application and Left Brain
management

6. Habit Self-manage one’s ability through discipline, Whole Brain
transparency and responsibility

7. Market Recognise the value of a creative economy Whole Brain

mentality

8. Culturally
aware

Global markets, cultural and social challenges by
providing learning experiences

Whole Brain

9. Lifelong
Learning

Continuous learning through rapid change to
newer technology and social evolution and
changes.

Whole Brain

The above figure indicates the characteristics explained by Nilsook et al.; however,

I have added the significance and impact on the right brain, left brain and whole brain

showing brain dominance together with the whole brain experience in the programme. In

designing the programme, all characteristics were included for the Affluence of

Knowledge and a holistic experience. The approach of whole brain creativity and thinking
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in Imagineering is further described by Gabler (2006), who has written extensively on Walt
Disney, the founder and creator of Disney World: “Fantasy turned into reality and dreams
into magic, and magical things can happen. Our Heritage and ideals, our code and standards
— the things we live by and teach our children- are preserved or diminished by how freely
we exchange ideas and feelings” (Gabler, 2006, p. 8). Those words are the inimitable words
of Walt Disney, who registered Imagineering as its trademark for Disneyland, Disney
World, and Fantasia. The concept and context of Imagineering, unpacked by Imagineers
(creative, imaginative, engineering designers), is an additive concept to the Whole Brain
Thinking and Creativity programme. Imagineering welds the concepts of creativity with
cognitive thinking skills to create fantasy, play and abstract thinking in a holistic classroom
with a wholistic worldview. WBCTP allows for continuous details, visualisation,
development and artistry for innovation and creativity. Creativity through experiential
storytelling becomes an outer manifestation of whole-brain thinking, creativity, and
intellectual processes of cognition. The Exposition of Integration is the integration of
Imagineering, Sustainability, Business Model and STEAM into a socially accepted
heuristic model. I created a theory based on the WBCTP and the integration of content

among the four concepts in building a model for the future of teaching and learning.

2.6.3. Design Thinking

Human-centered design or design thinking is a five-phase model which
originated at the Stanford University Design School (IDEO). Creatively it drives problem-
solving and innovation. As a meticulous step-by-step process to ensure an understanding

of any design or project's needs, behaviour and limitations, design thinking meets the needs,
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desires and behaviours of everyday demands, new tech services, and challenges solved
through greater creativity, innovation and skill.

Design Thinking is a cognitive style of thinking. Razzouk and Shute (2012)
“...toidentify the features and characteristics of design thinking and discuss its importance
in promoting students’ problem-solving skills in the 21st century”.

“Design thinking is generally defined as an analytic and creative process that engages
a person in opportunities to experiment, create and prototype models, assignments and
projects, gather feedback, and redesign”. Critical thinking skills encouraging flexibility in
Design thinking provide the core of using the four quadrants of the brain and whole brain
thinking and creativity as indicated in the model and programme. Kimbell (2011) asserts,
“Three main accounts are identified: design thinking as a cognitive style, as a general theory
of design, and as a resource for organisations”. WBCTP and model used all three accounts
and encouraged diverse thinking based on their experiences and diversity, tacit knowledge
and the ability to innovate through design and redesign. In designing and implementing the

WBCTP, I implemented Design Thinking to achieve my goal.

2.6.4. The Business Model

The Business Model in teaching combines all four quadrants of the brain in whole-
brain thinking and creativity. The business model allows the pre-service teacher to take
ownership of a pre-existing role and transform it into a beneficial and profitable social
entreprencurial experience for all involved stakeholders, primarily through collaborative
planning and sustainable partnerships. Using Ned Herrmann’s (1996) Whole Brain
Thinking for Business theory, any learned experience can be activated during the

individual’s lifetime through reflection and practice. Herrmann (1996, p. 198) “One is a
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change process, and the other is the creative process that provides solutions to change.”
Change in the role of pre-service teachers now calls for leadership, management, and
continuous professional development through lifelong learning. Creativity and change are
processes for understanding. Furthermore, the onset and demand for technology in the
classroom facilitate a learning environment that surpasses barriers to learning and an
inquiring mind filled with curiosity. Among the pre-service teachers selected, all nine
participants were different and sought different fulfilment of needs. Now, when we dissect
the four quadrants of the brain for analyzing, organizing, personalizing and strategizing, as
explained by Herrmann (1996), each with different needs, different levels of study,
historical and cultural background, and heights of success, as a need, we had a whole-

brained focus group within the WBCTP.

2.6.5. STEAM: Science, Technology, Engineering, Arts and Mathematics

The Whole Brain Creativity and Thinking programme encompasses all the learning
areas of science, technology, engineering, arts and mathematics and the use of all four
quadrants of the brain. It also blends with Imagineering in the different subject areas. The
diagrammatic representation of Herrmann’s Whole Brain Model includes skills for all the
STEAM learning areas. Traditional STEM (Science, Technology, Engineering,
Mathematics) focus on “convergent skills whereas art degrees focus on divergent skills.
Having the ability to execute both at scale can better position our nation for global

competitiveness” (Land, 2013, p. 547).

Furthermore, including the ‘A’ in Artsfrom STEM to STEAM indicates the purpose

of integration and interconnectedness between the four quadrants of the brain. Harris & de
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Bruin (2017) makes a compelling argument, “STEM has consistently been challenged by
STEAM, where 'art and design' represent the 'A'. STEAM advocates for creativity and
expression to be included as a core part of any interdisciplinary approach.” They clarify
further the significance of the Arts in STEAM. “There is no defensible reason why the 'A'
of arts should not be included in domain interconnectedness and the development of critical
and creative thinking skills' preparation of students for the global economy” (Harris & de

Bruin, 2017, p. 54).

In the Whole Brain Creativity and Thinking programme, the STEAM principles
apply to Science and Technology, Engineering (Imagineering), Arts & Mathematics. The
WBCTP encompassing the above learning areas or subjects work in conjunction with
Imagineering and the Business Model. Developing the WBCTP and Model, I re-examined
Ralph Tyler (1949) on curriculum development. There were four basic questions which
every researcher referred to in their curriculum development.

“1. What educational purposes should the school seek to attain?

2. How can learning experiences likely to help attain these objectives be selected?
3. How can learning experiences be organised for effective instruction?
4. How can the effectiveness of learning experiences be evaluated?”.

When designing the model and programme, these questions were used in the objectives and

applied to each of the four concepts.
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Figure 10. A graphic representation using the four concepts in the WBCTP Fiona

Khan (2021)

The STEAM principles focus on Skills, experience, and principles of gender by
encouraging gender-based equality in STEAM through female participation. creativity and
innovation, critical thinking, collaboration, problem-solving, and integration into the
different Learning areas of the school subjects required by pre-service teachers. STEAM
encompasses Imagineering through Engineering, Mathematics and the Business Model,
Technology in Imagineering, Robotics and Coding, and Environmental Sustainability for a
holistic module of head in cognition, heart in emotions and hands in skill. Generally,
STEAM is considered time-consuming and not conducive to the present Curriculum.
STEAM is human-centred. All approaches to problems and problem-solving have a
humanistic perspective. As with pre-service teachers in the design process and thinking,
one must empathise and experience the problem vicariously to find a solution. The solution
serves all; therefore, any solution must be easily accessible and understood, follow the

design thinking process and be inclusive.
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2.7 Professional Development

Teachers’ knowledge acquisition and practice and the support offered to learners
from this knowledge in the programme encourage learning and constitute professional
development. Guskey & Spark (2000) reveal that if professional development is not
encouraged and supported at the individual level, the organisational level cannot succeed.
They further discuss the paradigm shift in professional development as new and different
by developing models on objectives and outcomes, mentoring and action research in
professional development. “How do we determine the effectsand effectiveness of activities
designed to enhance the professional knowledge and skill of educators so that they might
improve the learning of the students?” (Guskey & Sparks, 2000, p. 1). The WBCTP pre-
service teachers were mentored and coached into the foundational professional
development phase. Developing the self and transcending into a professional with values
and professional attributes is a priority. Pre-service teachers were reminded that

certification and a degree do not define a holistic teacher.

Korthagen (2004, p. 87), in his critical analysis, states, “It is vital that teachers are
not only cognitively aware of their core qualities, but that they are emotionally in touch
with those qualities, that they take the step leading to conscious decisions to make use of
those core qualities, and then carry out those decisions. Often, this may initially require
help from a teacher educator”. Korthagen (2004, p.87) examines the need for collaborative
planning for pre-service education with pre-service teachers by encouraging the
development of effective and affective personal behaviour. Therefore, holistic classroom
practice is necessary to explore the understanding of whole-brain thinking and creativity
for professional development, which aligns with Korthagen (2004) and Guskey & Sparks

(2000). The understanding and knowledge sharing of the Whole Brain Creativity and
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Thinking programme and the pre-service teachers’ experiences of the programme allows
them to enhance their knowledge, skills, perceptions, attitudes, and values. “Professional
development encourages them to rethink practice and teaching methodologies, to learn new
knowledge and unlearn or reinvent old methods through inquiry and collaboration and of
significance is that it is necessary for effective personal behaviour to be developed”

(Potgieter, 1999).

de Boer (2001) examined the inclusion of the Herrmann Whole Brain Thinking
Model in enhancing the quality of information literacy used in research and by working
with pre-service teachers. de Boer (2001, p. 187) advocates “... change traditional
teaching modules to enhance the quality of the learning experience with divergent
thinking styles compared to the traditional approach at tertiary institutions”. In her
qualitative and quantitative study, she further emphasises the necessity and rationale of
improving practices in tertiary institutions in an innovative and accountable way. In
using the Herrmann Brain Dominance Instrument, an instrument created by Herrmann
for testing brain dominance, De Boer paved the way in creating a dialogue with inter-
relations in thinking and learning in pre-service teachers at a South African university.
In her thesis, de Boer introduced Herrmann’s (1996) Whole Brain Thinking Model to
Higher Education Institutions. De Boer used the Herrmann Brain Dominance

Instrument (HBDI) to determine pre-service teachers’ preferred modes of thinking.

“... teaching information literacy, to be aware of their thinking style preferences
and their implication for their teaching style to develop the full potential of pre-service
teachers. Adopting a whole brain approach to facilitating learning will develop the pre-

service teachers’ full potential and should form the basis of all education practices”. (de
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Boer 2001, p, 185.). de Boer (2001) speaks of the development of pre-service teachers
as holistic individuals attaining knowledge, application, analysis, and creation in their

Whole Brain Thinking and professional development.

Potgieter (1999) explored Creativity as the active process of generating innovative,
imaginative, and divergent ideas into reality in real situations. Potgieter (1999)
examined the holistic perception of creativity in Ned Herrmann’s Whole Brain
Creativity model and its implication for nursing education and practice through creative
teaching strategies. Not all problems can be solved by theory and technology. By
combining the four quadrants of the brain in thinking and learning, holistic education
can be given to nurses who require creativity in the workplace to become effective and
innovative nursing practitioners using concrete, theoretical, generic and abstract.
“Effective nursing practice in the new millennium will require innovative and creative
nurses who can adapt to change and have the courage to take risks to provide holistic,
individualised, context-specific care.” (Potgieter 1999, p. 42). The qualitative study
drew on various experts in creativity and teaching and learning styles to prove the
necessity of creativity within nursing due to the increasing diversity in the profession.

In their research, Potgieter (1999) and de Boer (2001) have indicated the
necessity for the renewal of education and education models in Higher Education
Institutions in South Africa and the global context. It means acknowledging the
evolution of generational transformation to prevent the risk of failure. Education
becomes the catalyst for change and improvement. Education develops knowledge,
values, and skills for undergraduates and pre-service teachers, allowing them to live
enriched lives. They face opportunities, overcome challenges, make informed choices,

and identity and culture forge themselves with opportunities. A greater socio-cognitive
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awareness creates opportunities and avenues for lifelong benefits through lifelong
learning. The call for new models and systems contributes to productivity and
transformation within the education system. “Planning in sustainable development is
believed to be an important element in allowing higher education institutions to set their
goals and to commit themselves towards undertaking concrete actions and measures at
all levels in order to implement sustainability”, Filho, Pallant, Enete, Richter, & Brandli
(2018). Bollag (2004, p.12) recommends, “The challenge is to produce a 'job creator,'

199

not a 'job seeker,"” the strategic plan says. To that end, the main goal of education must
be "cultivating analytical skills and developing critical thinking.” Pre-service teachers
must be taught business and financial skill, “more emphasis has been placed on teaching
business and financial skills in order to encourage entrepreneurship”. Considering all
the above research, it is imperative toexamine the different thinking and learning styles
based on using the pre-service teachers’ senses, skills and attitudes. The Whole Brain
Creativity and Thinking Programme integrates various learning styles for the pre-
service teacher. As mentioned by Herrmann (1996), at any given time, different
quadrants of the brain work with different thinking styles but they can work as a
coordinated whole for optimum functioning. However, the whole brain interconnects
all the learning and thinking styles from the four quadrants of the brain for a holistic,

global person. I have illustrated the various thinking styles by Bloom (1964) and

defined them as used by the WBCTP.

Table 4

Bloom’s 9 Different Thinking Styles (2020)
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Thinking styles

Details of Bloom’s Thinking Styles

1. Abstract

Relate random things together and looks at the bigger picture. Thinks out of
the box by searching beyond the obvious. Looks at everything objectively
and subjectively. Loves problem and puzzle-solving. Easily bored.

2. Analytical

Problem-solving is structured and methodical. Looks at all the components
that make a whole. Uses logic for answers. Overthink things.

3. Creative Out-of-the-box thinkers, solutions are ingenious, are non-conformists who
follow their dreams. They constantly have new ideas and divergent ways of
thinking.

4. Concrete Examines the physical world. Loves facts, statistics and figures. Thinks of
objects and ideas as specific rather than general.

5. Critical Criticizes the accuracy, worth, value, and validity of things. Objective,

evaluates and reflects by looking at influencing factors.

6. Divergent

Generates creative ideas to find a solution to what works. Uses facts and
data and applies logic and knowledge for problem solving and decision
making. It starts at a common point and spreads outward to include different
aspects, perspectives and ideas. Use of the Imagination.

7. Convergent

The ability to combine different aspects, ideas and perspectives to find a
solution logically. Use of logic.

8. Sequential

Processes information in an orderly manner, e.g., Step by step

9. Holistic

One sees the big picture and recognises the interconnections of various
components by using various thinking styles for a bigger, more global
perspective. It is best for the Whole Brain Creativity and Thinking
Programme. Holistic thinking uses all four quadrants of the brain as an
integrated whole-brain function of understanding by using patterns.

The nine thinking skills can work independently or together to synchronise the

Whole Brain’s Creativity and Thinking. The Whole Brain Creativity and Thinking

programme focuses on the qualitative analysis of experiences of pre-service teachers’

professional development in the Whole Brain Creativity and Thinking programme as action

research. We examine the etiquettes of concept and context of the Whole Brain Creativity
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and Thinking as professionals who impact learners through their experiences in
methodology and pedagogy as pre-service teachers. The thinking styles based on their brain
dominance or whole-brain thinking impacts service delivery, personality, and how they
influence the learners in the classroom. It has a ripple effect. In the programme, 1 mention

“You are what you think, and your experiences shape you”.

2. 8 Theoretical Framework

The Theoretical Framework is driven by the gaps within the context of the pedagogy
and methodology for pre-service teachers who interact within the teaching environment.
The Whole Brain Creativity and Thinking Programme bridges the gaps within an integral
value-based system of inclusivity and new knowledge. The interconnectedness of
cognition, emotional intelligence, social and spiritual intelligence and environmentally
sustainable action with community development celebrates the foundations of a new model
and programme for the future of classroom practice. The instructor's role traverses the
teaching landscape into collaborator and innovator. This programme is qualitative research
into inquiry-based and experiential learning with design thinking. There is always
interaction within the classroom, clarification through inquiry and understanding, the

relevancy and innovation in design thinking.

2.8.1 Experiential Learning

Potgieter (1999) examined the congruencies between Kolb’s experiential learning
and the Whole Brain Creativity Model with the implications in nursing. “Each one of Kolb's
learning styles is a combination of two of the four learning modes of the learning process
as described by him” (Potgieter, 1999, p. 94). The Theoretical Framework which informs

my research problem and questions will be based on Experiential Learning. David Kolb
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(2014), who sees experiential learning as an integrated process, revealed that the two levels
of learning are based on internal cognitive processes and external influence. He explicitly

explained the knowledge and use of abstract concepts, which are flexible and can be used

1n various circumstances.

Kolb’s four-stage cycle includes the following:

- Concrete experience — which is a new experience or a new
interpretation of previous experience:

The concrete experience is associated with the affective or feelings in individuals
and is interrelated to abstract thinking and knowledge, according to Kolb (2014). It
converges on how we think about things and divergent thinking patterns. Concrete
experiences were recorded in journals and questionnaires. Pre-service teachers and I
recorded our experiences and their observations within the WBCTP.

Concrete experiences were accomplished and encompassed twofold:

a) Business Model in teaching: The business model allowed the teacher to take
ownership of a pre-existing role and transform it into a beneficial and profitable experience
for all involved stakeholders through collaborative planning and sustainable partnerships.
Using the Ned Herrmann theory of Whole Brain Thinking, any learned experience was
activated during the individual’s lifetime through reflection and practice. Creativity and
innovation indicated problem-solving by visioneers and imagineers from basic processing

to new ideas.

b) Design Thinking for creative experiences: It is a creative and practical process

for cognitive abilities in creating new human-centred experiences i.e., knowledge through
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action. The experience was multidisciplinary, holistic and innovative. It involved critical
thinking skills encouraging experimentation, creating, developing prototypes, getting
feedback, reflecting and redesigning. Concrete experience is also a vital component of
constructivism in Piaget’s developmental theories. Piaget (2008). Itis a concept included
in Engineering, Architecture, Mathematics and Technology, which are included in the
STEAM principles expounded by the WBCT programme. Brown. (2008, p. 84)
expostulates the qualities of a design thinker: empathy, integrative thinking, thinking out
of the box, experimental and collaboration through observing, watching, and thinking. The

skills applied were remembering and recalling from memory.

- New Experience or reflective observation- to review or reflect on the

experience:

It is particularly important for abstract thinking and conceptualising the use of
previous or indigenous knowledge to play a pivotal role in the new or learned experience
through understanding. The WBCT programme explores a holistic approach to teaching
and learning. It is imperative for the development of a holistic individual to reflect on the
learned experience, to review the information and to build on the knowledge, whether new,
known or unknown. This cycle is vital when implementing the concept of Imagineering
and STEAM principles. Both concepts allow for reviewing, reflecting, layering and
expanding previous ideas and experiences to create new knowledge and innovative
creativity. Sharapan (2012, p. 36), expounding on Fred Rogers theories of STEAM,
encourages STEAM education as we have applied to pre-service teachers, “Let’s give the
children an opportunity and time to explore their ideas and to think things through, even if

their ideas seem far-fetched”.
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- Abstract Conceptualization- on reflection, there is a new idea or a

learned experience:

The core concept of the WBCT programme is creativity and thinking. Design
thinking is out-of-the-box. The WBCTP is abstract. Inthis phase, pre-service teachers think
out of the box by expanding their innovativeness and creative and abstract thinking skills.
We consider creativity using all four quadrants of the brain working simultaneously rather
than each quadrant working in isolation. However, the quadrant of the brain used the most
will be the most predominant. New or learned experiences will be reflective of previous
knowledge and will reflect on the dominant quadrant of the brain. Design Thinking and
Imagineering are both concepts. “Imagination is more important than knowledge. For
knowledge is limited to all we know and understand, while imagination embraces the entire

world and all there ever will be to know and understand” Vygotsky (2004, p. 9).

- Active Experimentation- applying an idea and observing the

response:

This phase focuses on the actual doing or the experimentation by feeling and doing,
then reflecting based on the reality and context of the surrounding. This is the phase of
thinking and doing, the converging of ideas and thought processes, and then evaluating,
and I included it in the design process. The active experimentation within the parameters
of sustainable development and the WBCT programme accommodates challenges and
failures. It encourages the re-imagining and thinking of new creative ways of problem-

solving. Kolb’s (2014) learning and learning styles involve internal cognitive processes and
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the application of processes. The environment influences the learning and experimental
style through the attitude a task is approached and the emotional response to the task. The
welding of the four concepts in the WBCTP with a project and group-based activities allow
learners the following:

Experience - Reflection - Conceptualize - Test

Each stage is integrated into the other, so entry at any stage must complete the cycle
of all four Stages. A single stage cannot be effective on its own. This relates directly to the
concept and content of WBCT and the four modules integrating various competencies in
education. Pre-service teachers can enter and integrate the WBCT programme at any stage
of teaching and learning and complete the cycle for positive changes in classroom practice

and methodology.

Experiential learning is an integral component of the circular economy of
knowledge to create more excellent value in the knowledge-based systems through Back 2
Basics and Human 2 Human interactions. It ensures that there is no material and
knowledge-based systems wasted as per the WBCT programme and the circular economy,
1.e., using recycled materials and information where energy is never wasted. This applies
to experiential learning by ensuring there is no waste in the knowledge system through
repurposing. The true potential of the pre-service teachers lies in the unexplored potential

and tapping into the indigenous, tacit or inherent knowledge.

The WBCT programme ensures that knowledge is always reused, retained and
recycled. It ensures knowledge is kept in use through experience, new knowledge,

reflection, and experimentation. Experiential learning accommodates the continual change
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in teaching practice and curriculum design through flexibility and experimentation by
levelling the playing fields in education in an inclusive environment.

Indigenous Knowledge Systems assist in maintaining the culture and heritage of
pre-service teachers in a safe environment. They acquire the confidence for innovation and
experimentation to learn additional knowledge and languages through association.
Furthermore, in working in the 215' Century with all the challenges that we face, the
knowledge and skills that may be required to live well in a world overwhelmed with
technology are aptly described by Brown-Martin (2017), “We think of creativity,
innovation, ingenuity, higher-order and critical thinking to solve complex and abstract
problems as well as how to get along with one another and become civically engaged.
Nevertheless, nothing in our formal education systems today is designed to meet the human
challenges” (Brown-Martin, 2017, p. 8). The understanding of empowering the mind and
the self from what was once relegated to an inferiority complex plagued by subjugation due
to colour must be erased. We are not the third world, but only through colonisation and
plundering our resources. That is the essence of power: breaking the self-image and self-
esteem to keep the citizens subjugated. Sanusi Credo Mutwa (1964) in Indaba My Children
and Steven Biko (1987) I Write What I Like raised Black Consciousness to the echelons of
pride and self-belief. While Credo Mutwa (1964) instilled pride in Africanism and African
Traditional Religion and beliefs, I was reminded, as I designed this programme, that we
sold our souls to colonialism. Nonetheless, it must be a source of inspiration that our hearts
still belong to Africa, even though we are constantly reminded that we reside in the ‘ Heart
of Darkness’ by Joseph Conrad (1899). Steve Biko (1987) reminded Africans that being
black is not the lacuna for an inferiority complex or mental attitude. The Philosophy of
Black Consciousness is that “Black is Beautiful” and “Education and society are

inseparable”. I reiterate this philosophy because I observed and read in the literature that
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most theories are based on Caucasian, White theorists with white subjects. The subjects
were not black. Then again, we continue to write and view our research on the colonial
mindset and verbal vitriol to keep Africans disempowered. The narrative must change, and

that change must start with the WBCTP.

The transition from old to new educational approaches changes from knowledge
transfer to knowledge acquisition through innovative and different practices and the
students’ experiences and reflections. Learning is an active process of creating one’s
constructs as information is imbibed and actively proces