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IN PURSUIT OF A ‘WHOLE BRAIN’ APPROACH TO UNDERGRADUATE 

TEACHING: IMPLICATIONS OF THE HERRMANN BRAIN DOMINANCE MODEL 

 

 

Abstract 

The question of ‘how we learn’ continues to direct scholarly debate, yet undergraduate teaching 

is typically designed to homogenise the learning environment. This is despite heterogeneous 

learning outcomes ensuing for students, owing to their different learning styles. Accordingly, we 

examine the relationship between teaching methodologies and learning styles. Drawing on the 

Herrmann Brain Dominance Instrument and the theory of ‘whole-brain’ teaching, we find a suite 

of teaching methodologies that are generic across learning styles—tutorials, group work, firm-

oriented case studies, game playing, reading journal papers, handouts, PowerPoint slides, in-class 

examples, in-class short exercises, and videos—and find a group of teaching methodologies—

lectures, seminars, people-oriented case studies, creative problem-solving, reading textbooks, 

guest speakers, in-class small group exercises, homework, role play, problem-based learning, 

self-directed learning, project-based learning, and class debates—that target and develop specific 

learning styles. Implications of the ‘whole brain’ model for teaching and learning are discussed. 

 

Keywords:  learning styles; teaching methodologies; Herrmann; brain dominance model; 

undergraduate teaching. 
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Introduction 

A persistent problem facing educators is designing classes that encourage students to engage 

with material and to learn deeply, richly, and to seek out independent learning opportunities. 

Nadkarni (2003) among others provide evidence that the closer the match between individuals’ 

preferred learning style and the learning activities they are exposed to, the more likely 

individuals are to learn, but is that really the case? The question of ‘how we learn’ continues to 

direct scholarly debate (Hodge, Wright, Barraket, Scott, Melville, and Richardson, 2011). In 

order to manage students’ learning styles therefore, we need to delve into the relationship 

between teaching methodologies and learning styles to understand how these styles can be 

developed (Jaju, Kwak, and Zinkhan, 2002). Specifically, we need to understand whether 

learning styles can be targeted and developed through teaching methods adopted to enrich the 

learning experience (Herrmann, 1996). This represents the research objective of this study. 

At present, classes are typically designed in ways that try to homogenise the learning 

experience for students; for example, by holding regular hour-long lectures or hour-long case 

study sessions. An assumption typically prevails that learners will exhibit uniformity in the ways 

in which they process and organise information (learning style), their preference towards 

particular teaching methodologies (instructional preferences), and the actions they employ to 

deal with the demands of specific learning situations (Sadler-Smith and Smith, 2004). In doing 

so, there is a risk of ignoring the fact that students are heterogeneous in how they process 

information, approach learning tasks, and tackle problems or learning opportunities (Herrmann, 

1989; Sadler-Smith and Smith, 2004), which ultimately impacts how they learn and how they 

develop robust knowledge structures from learning encounters (Coffield, Moseley, Hall, and 

Ecclestone, 2004). At worst, the design of classes risk alienating sections of the class whose 

learning styles are incompatible with the instructional method, or, classes will simply tap and 

augment specific learning styles at the expense of others.  

Effective learning takes place when teaching methodologies (Prosperpio and Gioia, 

2007), learning experiences (Stein, Isaacs, and Andrews, 2006), and learning environments 

(Drea, Tripp, and Stuenkul, 2005) are aligned with students’ learning styles. While course design 

is traditionally informed by arguments for teaching material that facilitate deep and independent 

learning, little integration exists between course design and students’ heterogeneous preferred 

learning activities, because these are informed by difficult-to-decipher cognitive dominances in 
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the brain (Herrmann, 1989, 1990, 1996). Accordingly, the relationship between teaching 

methodologies and students’ cognitive dominances or preference for a particular learning style 

represents an important gap in theory. 

However, the literature has failed to provide a common conceptual framework or reach 

agreement on a decisive framework to lead research (Sternberg, 2001). Still, critical reviews (e.g. 

Coffield et al., 2004) have found one model in particular to be useful and powerful compared to 

most—the Herrmann Brain Dominance Instrument (HBDI) model. The central premise behind 

the model is that the brain is designed to be whole and as such, learning requires a balance of its 

four core skills (based on the four quadrants of the brain) (Herrmann, 1989, 1990). In effect, it 

warns against using teaching methodologies that tap only limited cognitive skills and preferences 

as this undermines the learning experience. Yet, the pedagogical (lecture, teacher-directed 

teaching) and andragogical (learner-centered and self-directed teaching) (Knowles, 1984) 

implications of the ‘whole brain’ model have been under-researched (Hall and Moseley, 2005). 

As such its potential to improve the quality of teaching and learning has not yet been 

substantiated in a rigorous manner (Coffield et al., 2004). 

 

Theory 

Not all students have the same learning styles as research from several disciplines has shown 

(Auyeung and Sands, 1996). As a consequence, the field of learning styles has emerged which 

seeks to understand how students approach learning opportunities and how they respond to 

alternative instructional methods.  

In a review of the learning styles field, Coffield et al. (2004) report that a plethora of 

models suffer from conceptual and empirical problems, such as insufficient pedagogy, validity, 

and reliability owing to the fact that the field itself is not unified or critically assessed 

sufficiently. It therefore matters fundamentally which instrument is chosen because significant 

pedagogical impact will result. Since the Herrmann model is one of few to receive praise for its 

potential to help educators develop strategies to teach holistically (Coffield et al., 2004), our 

intention is to examine the merits of this lesser-known model.  

Several theories assume biological determinism suggesting that learning preference 

precedes any exposure to teaching and learning (e.g., Kolb, 1976; Kolb and Fry, 1975) whereas 

others believe learning styles can be developed through teaching. Specifically, the way a person 
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uses the specialised brain results from socialisation, including teaching, far more than from 

genetic inheritance (Herrmann, 1996). Hence, this view contradicts traditional thinking on 

learning models that presumes individuals are fixed in their learning preferences and posits that 

learning styles are fluid characteristics in individuals that can be shaped by teaching methods 

(Hall and Moseley, 2005). While brain dominance might lead a person to favor different types of 

teaching methodologies (learning style → teaching methods), equally each learning style could 

potentially be developed or stimulated by different teaching methods as well (teaching methods 

→ learning style) (Coffield et al., 2004; Herrmann, 1989, 1996). We adopt this latter approach in 

line with Herrmann’s theorisation, thus we do not view learning styles as a classificatory 

mechanism since the range of learning styles can be developed and stimulated to enrich learning 

of all students  rejecting the notion of biological determinism.   

 

Herrmann ‘whole brain’ model for teaching and learning 

The HBDI model (Herrmann, 1989, 1996) was developed from research into 

electroencephalographic (EEG) assessment of the human brain (MacLean, 1952). Herrmann 

(1989) suggests that a person’s learning style is determined by their brain dominance across the 

four quadrants of the brain (Herrmann, 1989; Lumsdaine and Binks, 2005). This model differs 

from the majority of others in that it views these brain dominances or learning preferences as 

cognitive skills that can be tapped and intentionally developed through a holistic teaching 

strategy. The model assumes that learning style is not fixed and as such learning is not path 

dependent regardless of a person’s dominant or preferred style (Coffield et al., 2004; Herrmann, 

1989, 1990; Lumsdaine and Binks, 2005). Herrmann (1996) theorised that to enable people to 

learn holistically, it is necessary to ensure that the whole brain is used in the course of education 

so that students receive a well-rounded and challenging learning experience that draws on 

present and latent cognitive skills. For instance, even small rises in an educator’s learning 

awareness can lead to enhanced learning experiences (Truuvert, 2014). However, there are few 

tests of its predictive validity or how the quadrants can be targeted by different teaching methods 

(Coffield et al., 2004). 

There are four metaphorical quadrants to the brain based on the cerebral (upper-half) and 

limbic (bottom-half) parts of the human brain (Herrmann, 1989, 1990) (see Figure 1). Quadrant 

‘A’ (cerebral, left: the rational self) represents factual, rational, logical, analytical and critical 
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thinking; Quadrant ‘B’ (limbic, left: the safe-keeping self) captures organised, planned and 

controlled thinking; Quadrant ‘C’ (limbic, right: the feeling self) reflects intuitive, symbolic and 

a people-oriented approach; and, Quadrant ‘D’ (cerebral, right: the experimental self) represents 

creativity and innovation, holistic, imaginative and strategic thinking. Critically, Coffield et al. 

(2004) and Herrmann (1996) emphasise that learning requires a balance of the four quadrants. 

Consequently, it is more of a dynamic model than most of its contemporaries, concerned with the 

process of learning rather than the product of learning (Coffield et al., 2004). Moreover, it is 

independent of cognitive ability and sees the different skills as active or latent in all, and so can 

be tapped by different teaching methodologies to enrich the learning experience. We thus 

conceptualise a student as a bundle of cognitive skills, which implicates that only by tapping the 

full range of learning styles through teaching methods can students learn richly and deeply. 

 

[Insert Figure 1 about here] 

 

Study hypothesis 

Learning style is not fixed or set for the lifetime of an individual learner, different teaching 

methods may target specific learning preferences held but may also develop transition in student 

learning between styles thus increasing their learning repertoire (Hall and Moseley, 2005). Hence 

the composition of learning styles within the classroom can change depending on the teaching 

methods adopted and it is this view that separates the HBDI model from other more traditional 

learning models. The HBDI model is a planning tool as much as an analytical tool, such that 

different quadrants of the brain will respond to different activities in different ways. These are 

summarised in Table 1. A whole brain approach requires variation and rotation in activities to 

generate exposure to, rather than avoidance of, less-preferred activities (Lumsdaine and Binks, 

2005). Only by stimulating a range of learning styles can we improve class engagement and 

thereby generate a positive experience across the classroom as a whole (Trigwell, Ellis, and Han, 

2012). 

 

[Insert Table 1 about here] 
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Herrmann (1989) did not hypothesise whether a common set of teaching methods might 

exhibit a relationship with, or preference by, any particular brain dominance or learning style. 

Nevertheless, we can begin to unpick these relationships by considering the characteristics’ of 

the learning styles as depicted in the HBDI model. Quadrant ‘A’ thinkers tend to approach 

problems with factual, rational, logical, analytical, and critical thinking whereby decisions and 

actions are based on logical reasoning. As such, it implies that such a mindset would be 

congruent with facts, evidence, and problem-based learning techniques. Quadrant ‘B’ thinkers on 

the other hand tend to approach problems using organised, planned and controlled thinking 

techniques reflecting a degree of administration and a belief in what is tried and true. 

Accordingly, this may imply a preference towards structured tasks, particularly ones laden with 

details and facts. People with preferences for quadrant ‘C’ approach problems, tasks, and 

learning opportunities with an intuitive, symbolic, and people-oriented approach and as such 

appear to revel in team-based work and prefer the study of people through case studies. Quadrant 

C thinkers would not typically be comfortable with activities that are diagonal to them (Figure 1) 

such that people with such dominances would struggle at logical and rational analysis because it 

is against their preference to think and act intuitively and emotively (Lumsdaine and Binks, 

2005). People with a dominant preference for quadrant ‘D’ however approach tasks with holistic, 

imaginative and strategic thinking whereby people like to play with ideas and examine the ‘big 

picture’. This implies that such people might appear to prefer creative problem-solving, out-of-

the-box thinking, and game-playing but may dislike specified reading due to its structured and 

organised nature (Lumsdaine and Binks, 2005).  

There is prima facie reason to expect that different teaching methodologies are likely to 

hold different relationships for any one brain dominance. Still, whilst theory suggests that some 

learning styles might respond to specific teaching methods, the theory is too underdeveloped to 

hypothesise how these groupings will form. We therefore consider a variety of teaching 

methodologies and the implications of these for student learning styles, based on the HBDI 

model, to give some indication of the types of relationships that might exist.  

The ‘lecture’ remains a cornerstone of teaching methodology, despite being derided as a 

poor means of educating students (Powell, 2003) and evidence exists to specify that a well-

planned lecture drawing on rich examples, diagrams, video clips, and illustrations can be 

effective in achieving learning objectives (Nadkarni, 2003). Herrmann (1989) suggests that a 
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lecture might be preferred by quadrant B thinkers (capturing organisation and data driven skills); 

but a student might be able to approach the content with either an analytical approach, emotive 

approach, or strategic approach depending on whether additional teaching tools are deployed 

simultaneously. Also, whilst a lecture is valuable in educating students about the key principles 

and theory of a set of constructs, which is amenable to quadrants A and B, the content can later 

be explored further through such techniques as case studies, games and research, which appear 

more amenable to quadrants C and D. Indeed, students typically need a degree of prior 

knowledge before they can explore concepts in more depth and engage meaningfully in 

alternative learning methodologies (Dochy, De Rijdt, and Dyck, 2002). Combining techniques 

that tap multiple cognitive skills therefore seems an effective way to improve students’ learning.  

Case-based teaching as an alternative to the traditional ‘lecture’ can develop rich insight 

into a small set of constructs or a particular phenomenon thereby stimulating students to develop 

their own insights and knowledge structures of the case topic (Greiner, Bhambri, and Cummings, 

2003). It is possible that the angle or context of the case might be preferred by specific brain 

dominances though. For example, a case with accounting data or operational data would likely 

be preferred by quadrant B organisers but not by emotive, people-oriented quadrant C thinkers. 

Cases have been criticised for approaching learning through the limited prism of a theoretical 

discipline, small set of constructs, or a specific phenomenon (Greiner et al., 2003). Nevertheless, 

cases help students to develop mental models of phenomena; knowledge, skills and experience of 

how real people dealt with real problems; and can generate philosophies to guide their own 

future behavior and thus enhance or develop a range of cognitive skills (Liang and Wang, 2004). 

Indeed, studies show that students taught with such cooperative learning methods exhibit higher-

level reasoning and critical thinking skills, deeper understanding of learned material, and greater 

ability to view situations from others’ perspectives (Quarstein and Peterson, 2001). Accordingly, 

deploying a variety of cases each with different perspectives (e.g., fact-based, people-oriented, 

firm-oriented) should tap and develop different cognitive skills. 

Game-playing and simulations are regarded as a means of promoting generative rather 

than superficial learning (Zantow, Knowlton, and Sharp, 2005) and likely tap into the creative, 

strategic components of quadrant D thinkers. They provide students with substantial ‘hands-on’ 

experience, opportunities to practice decision-making, opportunities to engage theory in practical 

terms to solve problems in novel ways, and can also help make students more appreciative of the 
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relevance of course content, or helping them to see the ‘big’ picture (Burke and Moore, 2003). 

Guest speaker sessions are another interactive teaching tool and enable real-life ‘learning from 

experience’ for students (Metrejean, Pittman, and Zarzeski, 2002). Given this is typically a 

people-oriented exercise; it would most likely favor quadrant C thinkers. 

Group-based exercises however might be the most difficult teaching methodology to 

deploy constructively with respect to differences among students’ learning styles. For example, 

Students might benefit from working in groups that consist of diverse learning styles (Mu and 

Gnyawali, 2003). Indeed, each person can approach the task from their own preferred style 

whilst benefiting from the perspective of those with very different preferences. But, large 

cognitive differences in the ways group tasks are viewed, prioritised, and tackled and differences 

in the ways the problems are solved may lead to confrontation and poor integration of knowledge 

among individuals (Mu and Gnyawali, 2003). The type of group exercise might mitigate this 

problem. For example, short debates offer people to put forward their views whereas a time-

constrained short group exercise might favor that of an organised or analytical disposition. 

In summary then, as a person is a blend of learning preferences a common set of teaching 

methods might exhibit a relationship with any particular brain dominance.  Therefore as called 

for by Herrmann (1996) we explore the following hypothesis: Teaching methods can target and 

develop specific learning styles. In doing so we offer an alternative model that has been under-

researched in education to better understand students and learning itself (Hall and Moseley, 

2005). 

 

Research methodology 

The sample consisted of the business school undergraduate cohort of two major universities in 

the United Kingdom. Undergraduate students were chosen as key informants because these 

students tend to have a dependence orientation and are typically subject-centered, such that they 

are not comfortable with proactive learning (Nadkarni, 2003). These students will then rely more 

on their cognitive biases to determine their approach to learning (Herrmann, 1989, 1996). 

Data were generated through a web-based questionnaire survey. Following instruction 

from the respective Director of Undergraduate Programmes at both institutions, the survey could 

only be distributed through the Undergraduate Office at each institution. The authors provided 

templates for all correspondence to the respective Undergraduate Office with the only tailoring 
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being details of the endorsement of each institution for the completion of the survey. All survey 

communications were then emailed to students from the respective Undergraduate Office. An e-

mail explaining the purpose of the study and the importance of response was sent to the 

undergraduate cohorts of both business schools through the undergraduate office of each school 

first. This e-mail contained a hyperlink to the questionnaire. Following survey guidance 

suggested by Dillman, Smyth, and Christian (2014), two identical reminder emails were sent in 

the space of one month to reemphasise the importance of the study and of response. Each email 

emphasised anonymity, salience, and University endorsement for the research. No financial 

incentives were offered, however the value of the work in helping to design better classes for 

students was emphasised. In total, from University 1, 235 responses were received from a base of 

1588 students resulting in a response rate of 14.8 percent; and from University 2, 179 responses 

were received from a base of 1106 students resulting in a response rate of 16.2 percent. Taken 

together the total number of eligible responses was 414 with an overall response rate of 15.4 

percent. Of these respondents, 196 were male (47.3 percent) while 218 were female (52.7 

percent); the average age was 19.7 years, with a range from 17 to 27 years; and 281 were home 

students and 132 were international students. 

The Herrmann learning style constructs were operationalised using the definitions of each 

style along with scales drawn from Lumsdaine, Lumsdaine, and Shelnutt (1999) and Lumsdaine 

and Binks (2005) leading to a battery of 40 items, 10 for each cognitive skill. Students were 

asked, “Please choose between 12 and 30 of the following types of learning methods which you 

think best describe how you approach learn activities and go about your learning”. Selected 

statements were given a value of 1; statements not selected were given a value of 0. We checked 

each statement to ensure that it captured its intended style and matched the style’s definition. 

These items were also double-checked with academic experts familiar with the model to ensure 

accuracy. In our analysis, we created summated scores from the set of items for each learning 

style. For example, the count of selected items relating to a style was divided by the number of 

items (e.g., if 9 items were selected from a battery of 10 items then the score would be 9/10 = 

0.9). Also, a person can have more than one cognitive preference or learning style as mapped by 

Herrmann (Lumsdaine and Binks, 2005). Thus, we created additional summated scores based on 

vertical and horizontal combinations of the four quadrants (see E-H, Table 2). For example, the 

count of selected items relating to a combination of two styles were divided by the total number 
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of items for each style (e.g., if 9 items were selected from a battery of 10 items for one style and 

3 items selected for the second style then the score would be 12/20 = 0.6). In doing this the 

scores are always standardised to range from 0-1. For teaching methodologies, 23 teaching 

methods were identified following a literature review, reflection, and discussion with educators. 

This list was again checked by academic experts to ensure exhaustiveness. These items took the 

form of Likert scales and were anchored ‘strongly dislike’ (1) to ‘strongly like’ (7). 

Measurement items are listed in Appendix A, with the descriptive statistics presented in 

Appendix B. 

 Data analysis and hypothesis testing took the form of multiple linear regressions. With 

regression we are seeking to show that preferred teaching methods relate to (or not) one’s brain 

dominance (learning style). The dependent variable was the learning style because we wanted to 

discover whether students’ likings for teaching methodologies (the independent variables) were 

related positively or negatively in their relationship with each learning style. Eight models were 

created, each one representing a specific learning style or combination of styles. 

 

Results and analysis 

Our central hypothesis is thus: Teaching methods can target and develop specific learning styles. 

To interpret the results we examine whether any given teaching method is related to each brain 

dominance (learning style) in turn. These brain dominances, as measured, are captured as the 

student’s approach to learning (learning style). Where any given teaching method positively 

relates to a given brain dominance then we can conclude that those teaching methods best fit 

with the student’s approach to learning. Where any given teaching method has a non-significant 

relationship with any style or combination of styles, this can form the basis of a generic set of 

teaching methods. Those methods that are negatively related do not fit well with the student’s 

approach to learning and therefore from an educator’s perspective these methodologies are a 

means to stimulate the transition to alternative learning styles outside of the student’s comfort 

zones by generating exposure to less preferred activities. Too much emphasis on such methods 

however may detract from the learning experience. From a course design point of view these 

results better enable educators to tailor course design to best fit with not only the learning styles 

of their students, but to also consciously target those learning styles that are in need of 
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development for ‘whole brain’ benefits. As such, this approach addresses Herrmann’s (1996) 

wishes for understanding how to enrich the learning experience. 

 Table 2 contains the results. Both model fit and model explanatory power were 

acceptable and statistically significant in each instance, indicating that teaching methodologies 

significantly contribute to how students’ learn. 

 

[Insert Table 2 about here] 

 

Our results are two-fold. The first group of results reveal a set of teaching methods—

tutorials, group work, firm-oriented case studies, game playing, reading journal papers, handouts, 

PowerPoint slides, in-class examples, in-class short exercises, and videos—that exhibit no 

statistically significant relationship with any of the Herrmann learning styles or combinations of 

styles. These form the basis of a generic set of teaching methodologies that can be deployed by 

educators with the knowledge that students can approach and tackle each activity comfortably 

from their own cognitive preference. In terms of the learning experience, the student can gain 

from the activity in a manner proportional to the learning style which they choose to apply—

based on theory, this will typically be their dominant style. The challenge therefore comes from 

the nature of the task itself, but the drawback is that the student is not pushed to think and learn 

outside the box of their preferred learning style. Students may also exhibit wide variation in 

learning outcomes as each learning style will lead different people to draw different 

interpretations and alternative conclusions from the activity. 

The second group of results reveal a set of teaching methods—lectures, seminars, people-

oriented case studies, creative problem-solving, reading textbooks, guest speakers, in-class small 

group exercises, homework, role play, problem-based learning, self-directed learning, project-

based learning, and class debates—that can be used to target and stimulate specific learning 

styles. These methods can be deployed with a view to develop and enhance a particular learning 

style (where a positive relationship exists) or alternatively to complicate or cloak a specific 

learning style to encourage a student to switch to another (where a negative relationship exists). 

Taken together, these methods engender a holistic, well-rounded approach to learning. For 

example, seminars, which are discussion driven and flexible in structure are negatively related to 

skills B (organised and data driven) and H (organised and data driven but with emotional 
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attachment). Seminars then encourage such students to deploy alternative cognitive skills that 

they may not feel as comfortable with but are useful skills for them to develop. On the other 

hand, creative problem-solving helps to develop creative and strategic skills as captured in 

quadrant D, and in the C+D (F) and A+D (G) combinations. While role play also has notable 

positive effects on quadrants C and D and in the C+D combination (F). Together these teaching 

methods help develop a well-rounded learning experience by promoting creative and people-

driven skills. This is contrasted by formal lectures which affect analytical and data-driven skills 

(B and A+B [E]) positively and so encourage their development over other skills. The opposite is 

found with guest speakers, which implies that this tool encourages very different thought 

processes. 

These findings show that by selecting a task that activates or challenges a specific 

learning style, educators can encourage students to deploy new or alternative skills outside their 

comfort zones. By implication, these methods help to develop well-rounded learners and help to 

develop skills critical for the students’ future employment. Equally, by tapping a specific 

mindset or skill, we may be able to reduce the variation in learning outcomes obtained by 

students as we synchronise and develop the use of alternative learning styles. Overall, we can use 

these findings to generate a whole-brain approach to teaching, develop more holistic learning 

environments and teaching encounters, and enrich the learning experience by ensuring that 

students learn multiplicatively, as suggested by Herrmann (1989, 1996) and advocated by 

Coffield et al. (2004) and Lumsdaine and Binks (2005). To illustrate, a class employing creative 

problem-solving and role play exercises for example would specifically target the quadrant D 

style of creativity and strategic thinking, and help develop that skill specifically, whereas use of 

lectures, textbooks, and small group exercises enhance skills A, B, and C specifically. Thus, by 

strategically developing classes with carefully selected teaching methodologies, the results show 

we can target and develop different learning styles based on Herrmann’s (1989, 1996) theory and 

thereby enhance the roundedness of the students’ learning experience. 

 

Conclusions 

Our objective in this study was to understand whether teaching methods can target and develop 

specific learning styles to enrich the learning experience (Herrmann, 1996). We conclude that a 

‘whole-brain’ approach is possible but depends on the strategic design of teaching methods to be 
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incorporated into courses and modules, not simply a random selection of random activities. 

Coordinating combinations of methodologies in class allows us to transcend students’ comfort 

zones, educate multiplicatively, and enrich the learning experience for students. Powell (2003) 

raises the problem of apathy in teaching environments. Such apathy can be addressed through 

combining generic teaching methods that students can approach based on their own cognitive 

preferences in conjunction with specific teaching methods that build upon specific skills and/or 

encourage transition to alternative learning styles beyond the dominant preference. With these 

techniques students are not made to feel uncomfortable with being directed into a different way 

of thinking but are rather guided by the teacher’s ‘invisible hand’ to use alternative skills through 

different teaching methods. This reflects a more considered and sensitive way to manage 

students’ learning. For example, in-class examples do not discriminate, nor do short exercises, 

but creative problem-solving and use of in-class small group exercises can tap specific quadrants 

of the brain and thus enrich the learning experience by intentionally targeting the development of 

students’ skills. By drawing on a spectrum of generic and specific teaching strategies, we can 

create environments that engage the entire range of learning styles in our classrooms to give 

students both an appealing and a challenging teaching environment. Indeed, the development, 

retention, and sustainability of high student participation is important to  active learning, and 

facilitating interaction and discussion among students is considered central to a well-structured 

course which inspires deep learning (Gibbs, 1992). This requires a balance of pedagogical 

(lecture, teacher-directed teaching) and andragogical (learner-centered and self-directed 

teaching) styles (Knowles, 1984), as our results indicate. 

Interestingly the teaching methods that are often used within a course are not always the 

most appropriate for  students ‘whole brain’ learning; rather they are a way of dealing with the 

large numbers of students that are now entering the higher education system. Therefore this 

study allows us to deal with this issue sensitively, and can help educators to learn to be ‘smarter’ 

in the delivery of their courses and the teaching methods they incorporate. That way, a blend of 

teaching methods or techniques can still be incorporated to the advantage of all students rather 

than a select number that are ‘more comfortable’ with an associated method based on their 

present preferred learning style. This opens the necessity for further training and support for 

educators to develop different teaching techniques capable of providing a ‘whole-brain’ learning 

environment. 
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Implications 

Implications from the findings are three-fold. First, teaching methods not amenable to any brain 

dominance are components of a general teaching strategy that educators can use. Students can 

then interpret the learning opportunities through their own preferred learning styles, develop 

their own unique views by reorganising information, and tackle the learning opportunity or task 

in ways that are comfortable to them. In contrast, teaching methods preferred by and associated 

with specific learning styles can be used to target specific quadrants of the brain that develop 

these skills, while exposure to, rather than avoidance of, less preferred activities for any one or 

combination of learning styles can create novel learning outcomes and enrich the learning 

experience. 

Educators can use the results to develop a ‘whole-brain’ approach to teaching by 

designing courses that draw on general and dominance-specific methods and those methods that 

encourage transition to alternative learning styles. For example, combining lectures with detailed 

examples, in-class small group exercises, and problem-solving sessions followed by discussion 

or debate to assess understanding facilitates the development of analytical, people, and creative 

skills (brain quadrants). The results add fresh insight to the broader debate on learning styles, 

showing how selecting methods to target specific cognitive skills can trigger students to engage 

in deep learning (by stimulating core skills and then building on non-core skills to educate in a 

manner that transcends students’ cognitive comfort zones). 

Introducing new forms of teaching and learning, such as problem-solving, improves not 

only on the academic experience of students but their potential future employability. Indeed, 

such an approach to teaching is recommended in the literature for enhancing learning and 

increasing the desirability of students for employers as they will possess more well-rounded 

skills in entering the workplace (Bigelow, 2004). As a consequence, teachers must understand 

that improving approaches to teaching does not simply benefit students in terms of academic 

experience but also employability and by implication, university reputation. 

 

Limitations and Future Research 

Several limitations affect this study. First, the study was cross-sectional. No claim of causality is 

made here, simply inferences toward statistically-relevant relationships. Longitudinal research 
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may be of interest to track changes in preferences over time, if any, resulting from exposure to 

alternative teaching methods. Second, the validity of learning style inventories is based on the 

assumption that learners can accurately and consistently reflect how they process external stimuli 

and so define their internal cognitive processes (Price and Richardson, 2003). Ambiguity in a 

person’s ability to adequately explain their learning style then may affect the results. Still, our 

methodology makes no assumptions as to a person’s style as each respondent could select as 

many or as few of the learning style statements as they saw fit to characterise their approach to 

learning. Third, due to data limitations we do not specify how educators should choose when to 

use a generic method versus a method found to target or challenge a specific cognitive skill. 

Finally, the sample is taken from Business School undergraduate students in the UK, which may 

influence the relationships found particularly since exposure to teaching methods may vary 

between undergraduate and postgraduate provision, as well as between countries, and hence 

could influence how teaching methods target and develop learning styles. 

 Several directions for future research emerge from this study. First, can we as educators 

overburden our students with too much variation in activity? Although prevailing logic would 

suggest that variation enriches the learning environment and teaching experience—indeed we 

imply so in this study—it remains to be studied whether we might saturate students with too 

many or too much change in techniques. Second, our research does not delve into the academic 

performance of students with different learning preferences and whether this is moderated by the 

teaching method predominantly used. Conceivably, learning styles can be targeted and 

developed accordingly through alternative assessment methods and it is therefore possible that 

certain cognitive skills may be better targeted and developed by some assessment methods. 

Third, our analysis has not assessed whether there are gender differences across students. 

Herrmann (1989, 1996) and Lumsdaine and Binks (2005) note that females tend to be stronger at 

quadrant C (intuitive, emotional, people-oriented) and quadrant D (creative, big picture, 

strategic) learning than males who are more quadrant A (rational, logical, analytical) and 

quadrant B (organised, prefer charts and data) oriented. Future research might wish to explore 

related consequences for a holistic teaching strategy. Finally, many models of learning styles 

exist and a greater degree of synthesis is needed in the field of learning styles (Coffield et al., 

2004). A meta-analysis of these models should create better knowledge of how students learn 

and the implications therein for teaching and learning. 
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In closing, as Coffield et al. (2004) note, there is significant pedagogical impact 

depending on which learning styles model is chosen by educators. We have shown how an 

eclectic teaching strategy can be created to develop a ‘whole-brain’ approach to teaching to 

enrich the learning environment. 
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Table 1.  Design considerations (adapted from Coffield et al., 2004) 

Quadrant A 

 

Learns by: 

Acquiring and quantifying facts 

Applying analysis and logic 

Thinking through ideas 

Building cases 

Forming theories 

 

Learners respond to: 

Formalised lecture 

Data-based content 

Financial/technical case discussions 

Textbooks and bibliographies 

Programmed learning 

Behaviour modification 

 

Quadrant D 

 

Learns by: 

Taking initiative 

Exploring hidden possibilities 

Self-discovery 

Constructing concepts 

Synthesising content 

 

Learners respond to: 

Spontaneity 

Free flow 

Experiential opportunities 

Experimentation 

Playfulness 

Future-oriented case discussions 

Visual displays 

Individuality 

Being involved 

Quadrant B 

 

Learns by: 

Organising and structuring content 

Sequencing content 

Evaluating and testing theories 

Acquiring skills through practice 

 

Learners respond to: 

Thorough planning 

Sequential order 

Organisational and administrative 

 case discussions 

Textbooks 

Behaviour modification 

Programmed learning 

Structure 

Lectures 

Quadrant C 

 

Learns by: 

Listening and sharing ideas 

Integrating experiences with self 

Moving and feeling 

Harmonising with the content 

Emotional involvement 

 

Learners respond to: 

Experiential opportunities 

Sensory movement 

Music 

People-oriented case discussions 

Group interaction 
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Table 2.  Summary results of hypothesis test 

Teaching Method / Brain Dominance A B C D E F G H 

Formal lectures  .113*   .120*    

Seminars  -.125†      -.118† 

Tutorials No significant relationship 

Group work/interaction No significant relationship 

People-oriented case discussion   .125†      

Firm-oriented case discussion No significant relationship 

Game playing No significant relationship 

Creative problem-solving  -.147*  .268**  .223** .214**  

Reading textbooks .135†        

Reading journal papers No significant relationship 

Handouts No significant relationship 

PowerPoint slides No significant relationship 

In-class examples No significant relationship 

Guest speakers  -.170**   -.151*   -.103† 

In-class short exercises No significant relationship 

In-class small group exercises   .180*     .209** 

‘Homework’ -.103†        

Videos No significant relationship 

Role play   .128* .122†  .154*   

Problem-based learning        -.122† 

Self-directed learning   -.111†      

Project-based learning    -.115†   -.118†  

Class debates  -.102†       

R
2
 (adjusted): .086(.029) .106(.050) .199(.149) .138(.085) .089(.032) .185(.134) .104(.049) .126(.071) 

F-test: 1.501† 1.896** 3.990** 2.576** 1.561* 3.632** 1.870** 2.310** 
a
 A–H denotes brain dominance or cognitive preference: (A) Analytical, critical, factual and logical; (B) Organised, planned and controlled; (C) People-

oriented, intuitive and emotional; (D) Creative and imaginative; (E) Focused on detail (A+B); (F) Big picture person (C+D); (G) Analytical but imaginative 

(A+D); (H) Organised but value people (B+C). **p<0.01; *p<0.05; †p<0.1 
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Figure 1.  Herrmann’s learning styles model 
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APPENDIX A Measurement Items 

Learning 
 

Quadrant A 

Styles
a
 Looking for facts, data and information 

(Lumsdaine et al., Getting answers to “what” questions 

1999); Organising information logically but not down to the last detail 

(Lumsdaine and Using an analytical approach to problem solving 

Binks, 2005) Thinking through ideas in a rational and critical manner 

 Preferring technical subjects to art or humanities 

 Knowing how things work 

 Dealing with reality and the present, rather than with future possibilities 

 Doing Library and web searches 

 Reading textbooks 

 Quadrant B 

 Doing detailed work problems neatly and carefully 

 Following existing directions or work or information carefully, instead of trying 

out a new way doing things 

 Doing lab-type work step-by-step, detailed, and writing a report as a result of 

this process 

 Planning a project and then carrying it out according to the plan 

 Studying according to a schedule or agenda in an orderly environment 

 Practicing new skills through frequent repetition 

 Writing (or following) a piece of work or report with detailed instructions 

 Preferring to have spelled-out procedures, not having to figure things out 

yourself 

 Knowing “how” to do something in a practical way is your priority, not theory 

 Having a place for everything and everything in its place is important 

 Quadrant C 

 Listening to others 

 Sharing ideas and intuitions 

 Asking ‘why” and looking for personal meaning 

 Learning through sensory input: moving around, smelling, tasting, hearing 

 Hands-on learning by touching and using a tool or object 

 Using group study opportunities and group discussions 

 Working in teams and/or learning teams 

 Studying with background music 

 Making up songs, acronyms or witty stories as aids to memory 

 Drawing on people-oriented examples and case studies 

 Quadrant D 

 Looking for the big picture and new concepts, not the details, of a new topic 

 Taking risks with change and learning something new, instead of the tried-and-

true 

 Doing simulations 

 Asking “what-if” questions 

 Making use of visual aids; preferring pictures to words when learning 

 Doing open-ended problems and finding several possible solutions 

 Experimenting and playing with ideas and possibilities 

 Thinking about trends, patterns, and future implications of knowledge 

 Trying to combine ideas and information to come up with a better solution 

 Trying a ‘different’ approach (not a prescribed procedure) for solving 

problems, even if it’s just for the fun of it 

Teaching Formal lectures 

Methods
b Seminars 

 Tutorials 

 Group work/interaction 

 People-oriented case discussions 

 Firm-oriented case discussions 

 Game playing 

 Creative problem-solving 

 Reading textbooks 

 Reading journal papers 
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 Handouts 

 PowerPoint slides 

 In-class examples 

 Guest speakers 

 In-class short exercises 

 In-class small group exercises 

 ‘Homework’ 

 Videos 

 Role play 

 Problem-based learning 

 Self-directed learning 

 Project-based learning 

 Class debates 
a The following statement anchored the items: Please choose between 12 and 30 of the following types of learning 

methods which you think best describes how you approach learning activities and go about your learning… 
b The following statement anchored the scale: Please rate the degree to which you like or dislike the following 

teaching methods. All items anchored by 7-point agreement scales (1 = “Strongly dislike” to 7 = “Strongly like”). 
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APPENDIX B Descriptive Statistics 
 Mean Standard 

Deviation 

Minimum Maximum 

Brain Dominance 
A .496 .174 .000 1.000 

B .383 .192 .000 1.000 

C .413 .199 .000 1.000 

D .323 .204 .000 1.000 

E .439 .136 .000 1.000 

F .368 .163 .000 1.000 

G .410 .131 .100 .850 

H .398 .139 .050 .950 

     

Teaching Method 
Formal lectures 4.417 1.338 1.000 7.000 

Seminars 4.716 1.207 1.000 7.000 

Tutorials 5.150 1.254 1.000 7.000 

Group work/interaction 4.613 1.566 1.000 7.000 

People-oriented case 

discussions 

4.768 1.341 1.000 7.000 

Firm-oriented case 

discussions 

4.757 1.338 1.000 7.000 

Game playing 4.696 1.581 1.000 7.000 

Creative problem-solving 5.027 1.316 1.000 7.000 

Reading textbooks 3.905 1.606 1.000 7.000 

Reading journal papers 3.676 1.548 1.000 7.000 

Handouts 4.832 1.321 1.000 7.000 

PowerPoint slides 4.905 1.405 1.000 7.000 

In-class examples 5.384 1.145 1.000 7.000 

Guest speakers 4.976 1.382 1.000 7.000 

In-class short exercises 4.611 1.393 1.000 7.000 

In-class small group 

exercises 

4.363 1.542 1.000 7.000 

‘Homework’ 4.147 1.541 1.000 7.000 

Videos 4.968 1.422 1.000 7.000 

Role play 3.978 1.670 1.000 7.000 

Problem-based learning 4.856 1.220 1.000 7.000 

Self-directed learning 4.425 1.391 1.000 7.000 

Project-based learning 4.528 1.341 1.000 7.000 

Class debates 4.606 1.533 1.000 7.000 

 

 

 


