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ABSTRACT

LEARNING ORIENTATION QUESTIONNAIRE CORRELATION
WITH THE HERRMANN BRAIN DOMINANCE INSTRUMENT:

A validity study

Joanne Pamela Hall Bentley
Department of Instructional Psychology and Technology

Doctor of Philosophy

The purpose of this study was to discover how the Learning Orientation
Questionnaire (LOQ) and the Herrmann Brain Dominance Instrument (HBDI) are related
in an attempt to sharpen and elaborate their respective score meanings and theoretical
interpretations in accounting for individual leamning differences.

Based on expert judgment, items on the HBDI are primarily cognitive and the
LOQ is primarily conative, confirming that the HBDI is more cognitively oriented and the
LOQ more conative and affective. As experts sharpen distinctions between constructs, the

clarity of their substantive processes increases, leading to improvements



in the construct validity of the instruments. Of practical importance is that experts found
the LOQ to measure different constructs from the HBDI.

The correlations between the LOQ and the HBDI have significance in the story of
similar substantive process operating for both instruments. The HBDI and the LOQ
converge around measures of high intentionality. Intentionality appears to include HBDI
scores in upper right, right mode, cerebral, whole-brainedness, CLWB, and CRWB. LOQ
scores were more likely to correlate with multiple quadrant combinations (or whole-
brainedness) than with single quadrant scores. The Upper Right was the most likely score
to correlate with the LOQ scores. However, LOQ scores are also highly likely to
correlate with multiple quadrant combinations (or whole-brainedness) such as CRWB.

Convergent and discriminant validation studies have been lacking in the past for
both instruments. This study has begun to address issues of overlap and redundancy
among individual difference instruments important in teaching and learning situations.
Common areas in accounting for individual leamning differences have been highlighted
while drawing attention to distinctly different concepts for further consideration by
authors of both instruments. As a result of this study, we have deepened our
understanding of the content and substantive processes of construct validity for both

instruments.
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Chapter 1

Introduction

In a classroom, seasoned teachers attempt to deliver subject-matter content to their
students in such a way that the largest percentage possible can understand the material.
However, even an exceptional master teacher knows that there will be some students who
do not initially understand. Good teachers look for both verbal and non-verbal signals
that identify students who are struggling with the content. Effective teachers adjust and
augment their delivery to meet the specialized needs and background of these students.
They may do this by giving additional examples, showing connections to a student’s
background or special interest, drawing pictures or diagrams to show relationships, or a
variety of other means. Even then, it would help teachers respond more effectively if they
had a valid and efficient method to assess and respond to individual learning needs.

Assessing individual differences in learning and then tailoring instruction to fit
students’ needs is less challenging when one can interact face-to-face with students for a
semester or school year. If one strategy doesn’t work one has the opportunity to try
another, using verbal and non-verbal feedback to refine the delivery process. Over time, a
student’s preference for certain content delivery styles and study styles becomes evident.
The ability to identify student’s individual differences in learning and the opportunity to
dynamically tailor instruction for an individual has always been possible in small groups
and with one-on-one tutoring but has been difficult to do well in computer-based

instruction (CBI) on more than a cognitive level.
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Understanding individual differences in learning has been a major research
interest since World War I. Over the ensuing years there have been many attempts to
account for individual differences in learning (Gagné, 1967; Glaser, 1972, 1976;
Ackerman, Sternberg, & Glaser, 1989; Jonassen & Grabowski, 1993). However,
problems with getting a stable measure of these differences in learning, stable interactions
with treatment alternatives, and limited, expensive technology made creating
computerized instruction which accommodated a broad range of individual differences,
too costly and time intensive.

During the era of media studies, it was common to assume that most people
learmed in a similar fashion. However, if we are intent on avoiding the “no significance
differences” trap that Russell (1997) documents in his review of numerous media impact
studies we should ask if lumping together different types of leamers may not have
confounded earlier research. Accordingly, if some learners were helped by a certain form
of delivery, some were frustrated, and others were not particularly affected either
positively or negatively, then it would not be surprising that there was frequently “no
significance” in learning outcomes. If learmers can be classified as Martinez (1998)
suggests into intentional (transforming), performing, conforming, and resistant learners
with different preferences for how they prefer to interact with content then it is little
wonder that when multiple students’ scores are combined that there is frequently no
significant difference between treatments that ignore differences in individual learner

preferences.



With the development of XML, meta-data, and cascading style sheets the
potentially costly nature of re-working the delivery of content for individual learning
preferences has been greatly reduced. “Designers are finally allowed to separate content
from style of delivery” (Hall & Gottfredson, in press). Groups such as IMS, AICC, and
IEEE are currently involved in developing learning standards which would allow small
units of instruction, sometimes referred to as learning objects to be shared across different
management systems. Using these and other technological advances in computing to
support dynamic content adaption for different learning styles will be a huge step towards
true mass-customization of instructional material. William S. Cohen, the U. S. Secretary
of Defense, summarizes the vision of the Advanced Distributed Leamning Network
(ADLNet) as being to "provide access to the highest quality education and training,
tailored 1o individual needs, delivered cost effectively, anywhere and anytime” (ADLNet,
2000, Emphasis added). The technology should be the tool delivering shareable content,
assembled on the fly, using a variety of learning management systems, and new
instructional design theories, which take into account a broader range of individual
differences in learning.

Now, with the rapid expansion of the internet, web-based courses purporting to
meet individual needs abound. However, the notion of mass-customization and
personalized instruction has come of age faster than the instructional design theories
needed to support it. Although the fledgling technology is now available for limited
personalization of instruction, there are still few substantive, prescriptive solutions as to

how to account for a variety of individual differences in web-based learning. Nowhere is
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the issue of developing mass-customization in instruction more problematic than in the
training arena where establishing return on investment for new innovations in training is
crucial. Itis in industry that Martinez and colleagues (1999a, 1999b, 1998, 1997;
Martinez et al., 1999; Martinez & Bunderson, 1998) have begun an aggressive push to
apply her theory of accounting for individual differences through learning orientations to
web-based instruction.

The quest for personalized, adaptive, web-based instruction can be (and most
likely will be) approached in the business arena through excessive promotion and hype
based on seemingly face-valid ways of adapting to individual differences. Many will
likely succumb to the initial allure of superficial instances of name recognition and the
occasional opportunity for elements of self-directed learning and happily call it
personalized learning. However, it is highly unlikely that these initial attempts at
personalization will attempt any cognitive-based or whole-person-based efforts to
personalize instruction due to the amount of additional effort required in development
and only a vague understanding of what it means to really personalize instruction.

Alternately, personalized, adaptive, web-based instruction should be grounded in
construct-valid instruments that diagnose significant learning differences which demand
alternative delivery options. The first step in this process is understanding the content
and substantive processes that lead to crucial learning differences. Then prescriptive
propositions can be framed and tested that prescribe the different treatments which work
best for different profiles. Understanding the substantive processes that lead to key

learning differences is the key, both to improving diagnostic instruments that profile
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individual learners, and to formulating the prescriptive design principles that lead to the
adaptive treatments.

Martinez is one of the first in web-based instruction to attempt to account for
individual differences in leamning in a construct-valid manner, and couple these with
dynamic delivery of content. Therefore, establishing a stronger case for the validity of her
diagnostic instrument, the Learning Orientation Questionnaire (LOQ), which is based on
the learning orientation construct, becomes a timely research endeavor. However, such
research must be undertaken a step at a time. The next step is to obtain a deeper
understanding of the construct validity of the LOQ and of other promising difference

profiling instruments.

Statement of Purpose

There is a need for basic validation research on the new and promising Leamning
Orientation Questionnaire (LOQ) to examine issues of overlap and redundancy with other
preference profile instruments in common use. The purpose of this study is to discover
how the LOQ and the Herrmann Brain Dominance Instrument (HBDI) are related and if
their items measure similar or distinctly different constructs in an attempt to sharpen and
elaborate their respective score meanings and theoretical interpretations. This study will
primarily address the issue of convergent and discriminant validity for the LOQ and the
HBDI in accounting for individual differences in leaming. In so doing, it will deepen
understanding of the content and substantive process aspects of construct validity of both

instruments.



Convergent and discriminant validation studies are lacking for the LOQ, although
a number are available for the HBDI. In conducting a convergent and discriminant
validity study of the LOQ and HBDI, common areas in accounting for individual learning
differences are highlighted while drawing attention to distinctly different concepts for
further consideration by both instrument authors. Out of such research we can hope for
better instructions to the users of the instruments to assist in appropriate use and
interpretation, and improved instrumentation to profile individual differences in learning.

It is important to remember that establishing the validity of an instrument is an
ongoing process rather than a single event. Previous research has begun the process of
building a validity argument for the LOQ, but convergent and discriminant studies have
been distinctly lacking (Martinez, Bunderson, & Wiley, 2000). This research will provide
further construct validation evidence, including the examination of theoretically
explainable discriminant and convergent patterns between the LOQ and the HBDI. Both
instruments are of particular promise in furthering our understanding of individual
differences in learning.

The HBDI was chosen for comparison to the LOQ because unlike many other
preference profiles, the HBDI has almost always been used and refined in adult learning
settings. The Herrmann Group has worked to design valid approaches to help students
with different profiles be successful leamers. They instituted workshops in Applied
Creative Teaching And Learning (ACTAL) to make use of the individual difference
information generated by the HBDI. The Herrmann Group is committed to training and

certifying educators and trainers in teaching methods designed to help all learners be
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successful. They are especially interested in methods which will help small groups of
people with vastly different profiles collaborate. The past and future utility of the HBDI
in education made it a more attractive instrument than other commonly used instruments.
Future research in educational settings will be able to build on the findings from this
study as the case for validity of the LOQ and HBDI, their application and interpretation
are strengthened.

The Learning Orientation Questionnaire (LOQ) was designed as an assessment
instrument to reveal the dominant power of emotions and intentions in guiding and
managing cognitive processes. The area of conation is slowly gaining recognition as an
important influence on learning and is no longer demoted to a secondary role in the
process (Snow & Jackson, 1993; Snow & Jackson, 1997; Jackson, 1998). It is in
understanding the meta-structure or higher order nature of the complex relationships
between learning orientations and interactions that we can return to Cronbach’s (1957)
hypothesis that we should find “for each individual the treatment to which he can most
easily adapt.” And, ultimately we should design treatments, not to fit the average person,
but to fit groups of students with particular aptitude patterns. We should seek out the
critical relationships between conative, affective, cognitive, and social factors which
correspond to (interact with) modifiable aspects or presentation features of the treatment.

The Herrmann Brain Dominance Instrument (HBDI) originated from Ned
Herrmann'’s study of research on brain function and his application of these ideas to a
variety of business and social settings. During the era of cognitive research, he developed

an instrument that proved accurate and useful in profiling dominant individual mental
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preferences on a wide range of activities that can be expressed in terms of certain
conceptual quadrants of the brain. Over the many years that the HBDI has been in use it
has been determined to be a valid measure of individual preference (Bunderson, 1988).
Correlation of the LOQ to the HBDI will show how closely related they are in the areas of
the cognitive, conative, affective, and social constructs each purports to measure. This
study will also show if the constructs purportedly measured by one instrument correlate
with related and unrelated constructs on the other instrument as expected. The task-
specialized functioning of the brain highlighted by the HBDI may indicate additional
strengths and weaknesses for each of the LOQ orientations suggesting possible remedies

for more intentional or successful learning.

Research Questions

1. Based on the judgments of experts in the HBDI constructs and items, and the
judgments of educational psychologists familiar with different psychological
domains, how do the HBDI items distribute across the psychological domains of

cognition, conation, affect, values, social, and physical?

2. Based on the judgments of experts in the LOQ constructs and items, and the
judgments of educational psychologists familiar with different psychological
domains, how do the LOQ items distribute across the psychological domains of
cognition, conation, affect, values, social, and physical?

3. How consistent (in relation to other LOQ experts) and accurate (in relation to the



observed correlations) are experts in the LOQ constructs in predicting the

correlation of the HBDI items and scales scores with the LOQ scale scores where

there is a substantive process reason to expect a correlation?

4. How consistent (in relation to other HBDI experts) and accurate (in relation to the
observed correlations) are experts in the HBDI constructs in predicting the
correlation of the LOQ items and scales scores with the HBDI scale scores where
there is a substantive process reason to expect a correlation?

5. How are the LOQ items and scales correlated with the HBDI items and scales?
Are these correlations consistent with expectations derived from the thinking
styles construct of the HBDI and the leaming orientation construct of the LOQ?

It is well known that the creative human mind can invent seemingly plausible
explanations ex-post-facto for any correlation that is revealed by data analysis. Therefore
an attempt was made to hypothesize in advance, on the basis of construct meaning for the
two instruments, where correlations were likely to occur. Although it is unusual to
include both research questions and hypotheses, I have done so to inform the reader of my
own preconceptions about how the two instruments will correlate. Hypothesis 1 and 2 are
based in apparent content and purpose features of the two instruments that have never
been examined empirically. Hypotheses 3, 4, and S have a different focus. They predict
the direction of correlations, positive and negative, thought to be important to construct
meaning. Hypotheses 3, 4, and 5 deal with the best hypotheses the author, in consultation
with colleague experts in the HBDI and L.OQ constructs, could construct prior to

conducting this study.



Hyvpotheses

1. The HBDI will have a broader scope across different domains than the LOQ, but

will emphasize cognitive and social constructs.

9

The LOQ will focus on learning situations and as a result not span as many
domains, but will emphasize conative and affective constructs and de-emphasize
cognitive, physical, social, and values.

3. LOQ scores are more likely to correlate with multiple quadrant combinations (3 or
4) as they approach HBDI “whole brainedness” rather than with single quadrant
scores.

4. LOQ scores are more likely to positively correlate with Upper Right scores than
any other single quadrant score.

5. LOQ scores are likely to correlate negatively with the Lower Left score.
Transforming learners have the highest score on the LOQ composite and primary

factors. The learning orientation construct which underlies the LOQ suggests that

transforming learners can synthesize and “see the big picture”, looking ahead to assess
where they would be as a result of intentional, sometimes risky, but always self-managed
learning engagements. In the HBDI, the Upper Right has the same synthesizing, holistic,
future-seeing, and risk taking aspects without an emphasis in effort and independent
control. Transforming leamers dislike sequential, step-by-step learning, especially when
they have no other choice. Since risk-control, and sequential, step-by-step leaming are

features of Lower Left and Lower Left has a strong negative correlation with Upper
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Right, it was hypothesized that Lower Left would negatively correlate with LOQ scores
even though careful planning (Lower Left feature) is also a part of the LOQ effort factor.
Given what was known about the leaming orientation construct, it was not known
if there would be any other significant and interesting correlations that would emerge
from the data. These five hypotheses were the only ones generated in advance. The study
design itself, however, generated many other mini-hypotheses. These came in the form of
predicted correlations. HBDI experts predicted correlation of HBDI sub-scores with

LOQ items. LOQ experts predicted correlation of LOQ sub-scores with HBDI items.

Overview

In this dissertation, Chapter 1 provides a brief introduction to why this research
study is necessary, a statement of purpose, and the research questions which drive the
study. Also included are the researcher’s tentative hypotheses. However, the main focus
of this dissertation is on answering the broader research questions so that more
sophisticated hypotheses can be developed in future research.

Chapter 2 reviews the relevant literature beginning with a discussion of validity
with an emphasis on construct validity. This is followed by an historical overview of
individual difference research, including the difference between cognitive and conative
constructs of individual differences in leaming, and problems in accounting for individual
differences. The literature review will also address how the HBDI was chosen for

comparison to the LOQ and the existing validation evidence for both the LOQ and HBDL
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Chapter 3 explains the methodology used in the study. The overall design
addresses how and why expert judgments of psychological domains were used, and how
the LOQ and HBDI instruments were correlated. The subject sample design,
instrumentation, and statistical analysis are also discussed.

Chapter 4 presents and discusses the results of the study as they shed light on the
five research questions identified in chapter one. These questions address issues of expert
judgment of constructs on the LOQ and HBDI, specifically how consistent and accurate
are their predictions. However, the main focus of this dissertation is how the items and
scales on both instruments actually correlate, and how reascnable their correlations are in
relation to the theories of construct meaning behind the two instruments as we look for
evidence of convergent and discriminant validity.

Finally, Chapter 5 will summarize the findings for each research question, identify
practical implications, discuss the limitations of the study, and suggest areas for future

research.



Chapter 2

Literature Review

The review of literature is divided into four sections. The first section introduces
(a) the six kinds of construct validity, and (b) shows how the process of developing a
validity argument can be used to direct research design. The second section includes (a) a
brief historical overview of individual difference research in learning, (b) a short
discussion of the differences between cognitive and conative approaches to learning, and
the (c) problems associated with accounting for individual differences. The third section
covers (a) the rationale behind the selection of the HBDI for comparison to the LOQ, and
(b) briefly describes each instrument and the existing validation evidence for them. The

Fourth, and final section is a glossary of terms.

Construct Validity

The Joint Committee on Standards for Educational and Psychological Testing
(1999) describe validity as ““The process of . . . accumulating evidence to provide sound
scientific basis for the proposed score interpretation” (AERA, APA, NCME, 1999, p. 9).
Ho (1988) adds, validity is the “meaningfulness, usefulness and appropriateness of
inferences . . .”” about the constructs the tests are trying to measure derived from the test
scores rather than the actual validity of the tests themselves (p. 2).

Six Aspects of Construct Validity. The concept of validity has matured greatly

over the past 35 years (Angoff, 1988; Messick, 1980, 1988, 1995). Under the currently
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accepted unified concept of construct validity, Messick (1995, 1998) suggests that there
are “‘six aspects of construct validity [which] apply to all educational and psychological
measurement” (1998, p. 12). They are content, substantive process, score structure,
generalizability, external relationships, and testing consequences. Cronbach (1988)
reminds us that the validity “argument must link concepts, evidence, social and personal
consequences, and values” (p. 4). The six aspects of validity are used jointly in
constructing the validity argument and prove useful in “linking the evidence to the
inferences drawn” (Messick, 1998, p. 12). However, “different sources and mixes of
evidence” are needed in every argument to support the variety of possible inferences
(Messick, 1998, p. 3). When “taken together, they provide a way of addressing the
multiple and interrelated validity questions that need to be answered in justifying score
interpretation and use” (Messick, 1998, p. 12).

The first aspect of validity is content. This involves delineating the “boundaries
of the construct domain to be assessed . . . determining the knowledge . . . and other
attributes to be revealed by the assessment” (Messick, 1995, p.745). Concept mapping
and expert judgment are two ways to establish content validity (Validity Issues, 2000).

Substantive process is the second aspect of validity and it “emphasizes the role of
substantive theories and process modeling in identifying the domain processes to be
revealed in the assessment”’(Messick, 1995, p. 745). Martinez, Bunderson, & Wiley
(2000) suggest that the “instrument blueprint and material traditionally found in an
excellent ‘test manual’ [could] constitute the documentation for this phase of the validity

argument’” (p. 9).
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The third aspect is structural validity. According to Messick (1995), “the theory
of the construct domain should guide . . . the selection . . . of relevant assessment tasks .
.. [and] the rational development of construct-based scoring criteria and rubrics™ (p. 746).
In other words it is “the degree to which the score scales are consistent with the structure
of the domain being measured”(Messick, 1998, p. 8). Martinez, Bunderson, & Wiley
(2000) suggest that the “dimensionality and boundaries of the domain can be confirmed
through factor analytic and other studies” (p. 10).

Generalizability is the fourth aspect of validity. It is concerned with ensuring that
the sample of items are constructed broad enough to be representative of (or
generalizable to) the construct domain intended to be measured (Messick, 1998, p. 10).
“Reliability and G-theory studies are commonly used to provide evidence of this aspect of
the validation argument” (Martinez, Bunderson, & Wiley, 2000, pp 13). Differential Item
Functioning (DIF) studies with samples that include different sub-groups may also be
helpful.

The fifth aspect is external validity which emphasizes convergent and
discriminant validity. “The constructs represented in the assessment should rationally
account for the external pattern of correlations” with “both convergent and discriminant
correlation patterns [being] . . . important” (Messick, 1995, p. 476). “Measures of the
same construct should converge to provide triangulated evidence for the construct . . .
Predictive studies [such as correlational studies,] provide converging or diverging
evidence, depending on what was predicted” (Martinez, Bunderson, & Wiley, 2000, pp

14).
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Consequential validity is the sixth and final aspect which “includes evidence and
rationales for evaluating the intended and unintended consequences of score
interpretation and use in both the short- and long-term” (Messick, 1995, p. 476).
Martinez, Bunderson, & Wiley (2000) remind us that issues of fairness and test bias are
important while trying to achieve the positive consequences for which the instrument was
designed at the same time avoiding any negative consequences for groups or individuals
as a result of invalidity of the test (pp 15).

In this study content, substantive process, and external (convergent and
discriminant) validity are of specific interest in the comparison of the LOQ and the HBDL.

Construct Validity as a Design Process. Many people do not strongly associate
construct validity with research design processes. They “have not recognized [it because]
the idea has been couched in a logical empiricist (or even an operationalist) conceptual
framework” (Martinez, Bunderson, & Wiley, 2000, pp 5). They point out that “construct
validation has been seen as obtaining good operational measures, rather than using
multiple methods and multiple measures or experimental situations to confirm
interpretation of results based on the operation of an invisible causal factor-the
theoretical construct” (Martinez, Bunderson, & Wiley, 2000, pp 6). Hence understanding
the validity of the measure becomes a manifestation of the theoretical underpinnings.
“The theory about the construct is confirmed or disconfirmed equally and simultaneously

with the success of the measurement instrument” (Martinez, Bunderson, & Wiley, 2000,

pp 5)-
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The six aspects of validity can be used as a heuristic “to plan the schedule and
details of efforts to collect evidence and prepare argument for the validity of the theory,
instruments, and prescriptions in a system”(Martinez, Bunderson, & Wiley, 2000, pp 8).
In this study three of the aspects of validity; content, substantive process, and external

validity, were used to inform the research design process.

Individual Difference Research

Historical Perspective. Understanding individual differences in learning has been
a research interest since World War I when the United States government sought faster,
more efficient ways to train soldiers. In the fifties, Cronbach (1957) optimistically
challenged the field to “find for each individual the treatment to which he can most easily
adapt”, however, perhaps due to the systematically cognitive approach used by
researchers of the time, this challenge proved to be more complex than they had originally
anticipated.

In the early sixties Guilford proposed the Structure-of-Intellect (SOI ) model with
three cognitive dimensions and one behavioral dimension to account for individual
differences (1967). Glaser’s (1972) new aptitudes and Sternberg’s (1982) process-
orientation model of intelligence also added a considerable amount of insight into how
people differ in their cognitive processing of information. The computer was seen by
many as an ideal metaphor for the human mind as researchers looked at how learners

input-process-output information but there still remained many unanswered questions.
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The seventies were a frustrating time for many researchers in this field as they
clung tenaciously to a predominantly cognitive approach to understanding how
individuals learn. Cronbach (1975) expressed frustration that he and Snow had been
thwarted by the inconsistent findings from similar inquiries—studies employing the same
treatment variable found different outcome-on-aptitude slopes. Around the same time
Merrill (1975) argued that student performance was too dynamic to be supported by the
permanence and pervasiveness of primarily cognitive aptitude-treatment-interactions and
worried that students, without flexible structure systems and learner control, would
become system dependent on prescribed solutions.

However, it wasn’t until the eighties and into the nineties that more balanced, or
whole-person, perspectives of leaming were popularized including Bandura’s (1986)
social learning theory and Gardner’s (1984, 1993) multiple intelligences. These theories
tried to incorporate affective, conative and social influences into their explanations for
how individuals learned.

More than any other theory on individual difference, Gardner’s descriptive ideas
gained widespread popular acceptance during the early nineties. They are believed by
many, in education and society in general, to be intuitively appealing, having considerable
face validity. However, Gardner (1999) cautions that the lack of prescriptive instruction
as to how to apply his theory of different intelligences to educational settings has lead to
many erroneous applications of the theory in categorizing learners. Recently, Gardner
(1999) re-framed his original seven intelligences to include additional modalities by

which he believes individual differences in learning can be accounted for, but the theory
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still has only a little to offer in the way of prescriptions for adapting instruction to meet
these identifiable differences.

Research conducted by Martinez (1998, 1999) in the late nineties suggests that
there is a way to determine a more stable predictor of individual difference than by using
cognitive measures alone. Her work on conative and affective measures suggests that
recognizing the dominant influence of emotions and intentions on learning is a primary
factor in understanding why individuals leamn differently and how they develop, manage,
and use cognitive ability. In other words, it is the emotional response that drives learners
as they try to navigate a course, acquire new skills and knowledge, or improve
performance. If she is correct, the LOQ has the potential to become a powerful tool in
accounting for individual learning orientation differences and in providing necessary
prescriptive solutions.

Cognitive and Conative Constructs. Cognitive aptitude relates to mental processes

of easily acquired as well as complex knowledge or knowing. Much of what we now
refer to as the cognitive domain was specifically organized in Bloom’s taxonomy and
includes knowledge, comprehension, application, analysis, synthesis, and evaluation.
(Bloom, Engelhart, Frost, Hill & Krathwohl, 1956). Anderson and Krathwohl (in press)
have recently worked with a committee of theorists in conjunction with K-12 practioners
to revise Bloom’s original framework for more practical application “in planning
curriculum, instruction, assessment and the alignment of these three.” The revisions
include several changes in emphasis, terminology, and structure although most of the

essential elements are still present in some form. The revised taxonomy framework
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includes remember, understand, apply, analyze, evaluate, and create. Revisions in
terminology were made for practitioner clarity and to be consistent in the noun-verb
agreement with the way good objectives are framed. Anderson and Krathwohl (in press)
believe that teachers need “an organizing framework that increases precision and, most
importantly, promotes understanding” of cognition.

Bloom (1956) originally contended that cognitive ability is the mechanics of
thinking and learning based on the assumption of a logically organized process.
Researchers following in this vein have given preeminence to cognitive ability, although
it is acknowledged that “outside influences” (usually conative or affective impulses) can
cause temporary fluctuations in cognitive performance (Gredler, 1997). However, the
current rhetoric in the education arena has popularized many conative phrases like
learning engagement, life-long leamer, self-regulated leamer, asynchronous leamner, just-
in-time learning needs, self-motivated, and self-directed to describe successful leamners.
These phrases incorporate both conative and affective dimensions indistinguishably with
cognitive ability to learn. Bereiter and Scardamelia (1993) summarize these uniquely
human attributes of emotion and desire for action as intentionaliry. However, they still
assign intentionality to a secondary role in leaming and focus primarily on cognitive
ability. Anderson and Krathwohl (in press) briefly deal with intentionality but in relation
to a teacher’s purpose for teaching rather than a learner’s reason for learning.

Martinez (1999a, 1999b, 1998, 1997) goes beyond the work of Bereiter and
Scardamelia to provide an elaborated view of intentional leamning by elevating

intentionality to a primary or dominant position as an influence on leamning. This
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perspective includes the combination of beliefs, control, enjoyment, effort, and intentions
at three distinct levels (transforming, performing, and conforming) as they relate to
learning at each level of orientation. She believes that such a model when used to
determine learner orientation can provide relevant information on how to mass customize
and dynamically personalize instruction to meet the needs of individual learners.

Problems in Accounting for Individual Differences. Over the years there have

been many attempts to account for individual differences in learning. However, the
problems associated with getting a stable measure of these differences have caused many
to conclude that they are indeterminable. Without the necessary consideration of the
dominant influence of emotions and intentions on learning, both Cronbach (1957, 1975)
and Snow (1987; Snow et al., 1990) were unable to find stable cognitive/aptitude
treatment interactions.

Both Snow and Cronbach found more stable attribute/treatment interactions at the
conative level (Cronbach, 1975). In the late eighties, Snow (1987) described how in
cognitive psychology conation as a learning factor has been demoted, and, since it seems
not really to be a separable function, it is merged with affect. Together these factors are
viewed as mere associates or products of cognition, and then ignored. He warned that
individual difference constructs or aptitude complexes needed greater consideration of the
joint functioning between cognitive, conative, and affective processes. Snow was in
search of an information processing model of cognition that would include (still as a

secondary consideration) possible cognitive-conative-affective intersections.



He was looking for a way to fit realistic aspects of mental life, such as mood,
emotion, impulse, desire, volition, and purposive striving into instructional models.
According to Snow (1989), the best instruction involves treatments that differ in structure
and completeness and high or low general ability measures. Highly structured treatments
(e.g., high external control, explicit sequences and components) seem to help students
with low ability but hinder those with high abilities (relative to low structure treatments).

By treating individual differences in leaming as a predominantly cognitive
phenomena, researchers may have unwittingly ignored a key element in the equation.
More recent research (Snow & Jackson, 1993; Snow & Jackson, 1997; Jackson, 1998;

Martinez, 2000) suggests that may well be the case.

Instrument Selection

Selection of Instrument for Comparison to LOQ. There are many individual

difference instruments available that might be used to profile learning styles or
approaches. These include psychometric tests based on Guilford’s (1967) Structure of
Intellect model, McCarthy’s (1987) 4-MAT system synthesized from brain and thinking
style research, Kolb’s (1984) experiential learning inventory, the Meyers-Briggs (1980)
personality type inventory, and the Herrmann (1970) brain dominance instrument. Far
from being an exhaustive list, this demonstrates the diversity of personal preference
profile instruments currently available—each supposedly different and suitable for

different applications.



Selecting a single instrument from the many available for comparison to the LOQ
was made on the following criteria: the researchers prior knowledge of the instruments,
availability and access to the instrument for research purposes, and a qualitative judgment
about degree of similarity with the LOQ. It was particularly important for the comparison
instrument to reasonably be expected to overlap with the LOQ in at least one construct
domain.

The final selection came down to the two most widely used and recognized style
or preference profile instruments: the Meyers-Briggs Type Inventory (MBTI) and the
Herrmann Brain Dominance Instrument. The MBTI assigns personality profiles on the
basis of eight criteria which combine into 16 different profiles. The four bi-polar
dimensions of introversion-extroversion, sensing-intuition, thinking-feeling, and
perceiving-judging were developed by Isabel Meyers and her daughter Isabel Briggs and
are rooted in Jungian psychological types (Felder, 1996).

Developed and used primarily in instructional settings associated with
professional adult learmning, the Herrmann Brain Dominance Instrument was designed to
profile individual thinking style preferences on a wide range of activities typified by
activities found to be associated with certain metaphorical quadrants of the brain to
describe an individual’s preferred mode of knowing and learning. The Ned Herrmann
Group (1989) maintain that the results produce ". . . a metaphoric model of preferred
modes of thinking, [with] a highly validated statistical and visual display of Brain

Dominance” (p. iii). The Herrmann Brain Dominance Model was heavily influenced by



the research of Roger Sperry (1977), Paul MacLean (Rosenfeld & MacLean 1976;
MacLean 1981) and other early brain researchers.

The HBDI based it’s initial ideas of thinking style differences in early brain
research, and the importance of continual evaluation of the constructs. The HBDI will
surely be influenced by the important new findings coming from neuropsychology. The
LOQ did not start from a review of neuropsychology and research, but is finding support
for it’s assertions of the initiating, energizing, and directing influence of affective and
conative processes in recent brain research. Research and theory such as that of Ledoux
(1996) and Damasio (1999) support this assertion. Thus instrumcats not well connected
to brain research, those based on a strictly cognitive information processing (CIP) view, a
theory of psychological types, or other cognitively empirical research were seen to be less
relevant to this initial study.

The HBDI is less rigid than the MBTI as it has a greater capacity to allow for
degrees of preference. The HBDI has fewer forced-choice items than the MBTI-items
which force selection from dichotomous word pairs. The MBTI is almost completely
made up of forced choice, dichotomous word pairs. Such forced selection can be
frustrating for individuals with a divided or balanced preference in two normally opposed
areas such as thinking and feeling on the MBTI. The MBTI has come under some
criticism by those not of the Jungian mind-set for it’s heavy use of forced choice
questions and for misuse in organizational and occupational settings (Boyle, 1995;
Gardner & Martinko, 1996). In addition to being developed and refined in instructional

settings, another of the HBDI strengths is its ability to measure multiple dominance
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instead of forcing individuals to be one way or another. Hypothesis three of this study
suggests that the LOQ requires balance between seeming opposites to achieve the
transforming leaming orientation. For all of these reasons, the HBDI is preferred over the
MBTI for comparison to the LOQ.

Existing Validation Evidence for the LOQ and HBDI. The Leaming Orientation
Questionnaire (LOQ) is a relatively new instrument designed around the Leamning
Orientation Construct to identify “underlying factors that significantly impact learning
and serve as learning-difference variables” (Martinez, online, 2000a). Martinez goes on
to explain that the LOQ “is a self-report, diagnostic instrument founded on an agentive
psychological three-factor representation called the learning orientation
construct”(Martinez, online, 2000b). As used in this study, “the LOQ contains twenty-
five items using a seven rating point Likert scale (1 = Not At All True of Meand 7 =
Very True of Me) to measure the dimensions that underlie the Learning Orientation
Construct” (Martinez, online, 2000b).

The instrument takes approximately 20 minutes to complete in paper and pencil
form. Refined through a series of analytic studies including principal component factor
analysis, confirmatory factor analysis, Schmidt-Leimen, correlational, and alpha
coefficient reliability analyses in the “create, refine, test again, refine, test again” process
(Martinez & Bunderson, 1999). The LOQ isolates and measures three primary factors
that influence successful learning. These are interpreted as (a) conative/affective learning
focus, (b) committed strategic planning and leaming effort, and (c) leamning independence

or autonomy, and are explained below (Martinez, online, 2000b).
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a. Learning Focus Domain This factor refers to the individual's will,
commitment, intent, drive, or passion for improving , transforming, and setting and
achieving goals, taking risks, and meeting challenges. It describes the individual's general
conative and affective orientation to the process of learning, regardless of content,
environments, resources, or course delivery. (Naturally, learners will be more intentional
and enjoy or apply greater effort in specific courses, topics, or situations that interest or
appeal to them and then motivate them to leam. )

b. Leaming Independence Domain This factor refers to the individual's
desire and ability to take responsibility, make choices, control, manage, and improve their
own learning, self-assess, and self-motivate (i.e., make choices independent of the
instructor or prescribed sequences) in the attainment of learning and personal goals.

c. Committed Strategic Planning and Leaming Effort Domain This factor
refers to the degree that learners commit deliberate, strategic effort to accomplish
leamning. Successful learners place great importance on the act of striving or commitment
to applying focused, strategic planning and hard-working principles to learn. Less
successful learners generally lack insight that strategic planning and committed effort is a
contributing factor for achievement.

d. Composite Factor (Learning Orientation) A second order factor was
discovered in construct validation studies using the LOQ. High scores in the composite
score indicated transforming learners. Low scores in the composite score indicated

conforming learners and where learning is avoided, resisting leamers. Since the three
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primary factors correlate at about the same level with this 2* order factor, a composite
score is obtained by summation of the primary factor scores.

The Herrmann Brain Dominance Instrument (HBDI) has been used for
approximately 30 years and was designed to measure dominant mental preferences, or
thinking styles in leamers to predict behavior. It grew out of brain-related research
synthesized by Ned Herrmann to create an instrument for use in adult learning settings
while he worked as head of management education at GE in the 70's. Currently, it
consists of 120 questions using a variety of question types. Like the LOQ, the HBDI was
originally administered in paper and pencil form and is also available for on-line
administration and scoring. It is a self report instrument which takes approximately 30
minutes to complete.

Over the years the HBDI has been refined through practical experience and
research. Bunderson (1988) reviewed five validity studies dealing with external and
internal construct validation. Numerous dissertations have used the HBDI in their
research (Herrmann, 1988, p 72). The four quadrant model of brain dominance is
metaphorical in nature rather than strictly literal as it attempts to represent an individual’s
preferences for certain types of activities by (a) upper left /cerebral left, (b) lower left
/limbic left, (c) lower right /limbic right, and (d) upper right /cerebral right.

a. Upper Left /A Quadrant. Those characterized as representing the upper
left quadrant typically analyze, dissect, and solve problems logically by getting facts in
the here-and-now. For them, thought is reality. They are logically efficient with the ability

to perceive, verbalize, and express things precisely. They are adept at reducing the
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complex to the simple and they reject ambiguity, seeking control of their environment and
themselves.

b. Lower Left /B Quadrant. Those characterized as representing the lower
left quadrant typically are verbal, use linear logic, and are interested in what has worked
in the past. They also seek control of their environment and themselves but through tried
and tested rules. They have the ability to sequentially and systematically sift through large
amounts of information to create sense and order. They are punctual, procedural, and
detail-oriented by focusing on one thing at a time. They reject ambiguity and often have
difficulty with change.

c. Lower Right /C Quadrant. Those characterized as representing the lower
right quadrant typically are socially intuitive and are aware of mood, atmosphere,
attitudes, and energy levels of others. They are emotional, spiritual, empathetic, nurturing,
and musical. For them, experience is their reality. They can be undisciplined, impractical,
and sentimental due to an aversion to facts, goals, time, and money. They value
communication and connection to others. They see comfort and inspiration in traditions.

d. Upper Right /D Quadrant. Those characterized as representing the upper
right quadrant typically thrive on new ideas, possibilities, incongruities and are often
considered visionary and holistic by others. They are largely nonverbal, imaginative,
colorful, artistic, fanciful individuals, preferring metaphors and pictures. They seldom
make a deadline or take a task through to completion. They favor original nonlinear
thinking, resist structure, and are often impersonal, choosing to focus on internal

processes.



e. Other Composite or Derived Scores. Other scores such as right, left,
cerebral, and limbic can also be obtained by the Herrmann. The whole-brain score and
quadrant specific whole-brain scores were generated independently from the Herrmann
scoring program but were derived from the Herrmann scores as described in the glossary
of terms.

Convergent and discriminant validation studies are needed for the LOQ. There is a
need to examine issues of overlap and redundancy with these two instruments. A
convergent and discriminant validity study highlights common areas in accounting for
individual learning differences while drawing attention to distinctly different constructs
for further consideration by both instrument authors. Out of such research we can hope
for improved understanding of the substantive process constructs that define each

instrument.

Glossarv of Terms

Affective: Influenced by or resulting from the emotions or feelings. This includes
aspects such as passion, frustration, satisfaction, distress, joy, fulfilment, gratitude,
comfort, arrogance, or disinterest.

Cerebral: (Neocortex) Accounts for about 80% of the total brain and is involved
in processes such as vision, hearing, motor control, reasoning, purposeful behavior,
language and non-verbal ideation. In the HBDI model, these processes are represented by
the upper left and upper right quadrants of the brain, a metaphorical relation of the two

cerebral hemispheres which directly connect to each other through the corpus callosum.
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A total cerebral score is generated by the HBDI scoring program by adding the cerebral
left and cerebral right scores.

Conforming Leamers: As learners they prefer structured environments that
provide simple, explicit solutions that guide them in achieving comfortable, low-risk
learning goals. With a tendency to be compliant, they focus their intentions cautiously and
routinely as directed. Conforming learners assume little responsibility and manage
learning as little as possible. They use leamning to conform to easily achieved group
standards.

Cognitive: Of or relating to mental processes for achieving knowledge or

knowing. The techniques which describe how people become aware of, gain, and build
complex new knowledge through reasoning, integration, synthesis, analysis, judgment,
evaluation, creativity, perception, goal setting, and progress monitoring. This includes
application of complex rules, rule generation, and problem solving.

Conative: Of or relating to the mental processes directed toward action. This
includes aspects such as intent, inclination, determination, deliberateness, resolve, drive,
desire, will or striving. This desire or striving is usually thought of as directed toward
some goal, but it may also be directed toward avoiding certain actions.

Extravert: Those more interested in people and things outside of themselves.
They quickly and easily reveal themselves to others.

Intentional Leamer: See transforming leamer.

Introvert: Those directed toward internal reflection and understanding and are

slow to reveal themselves to others.
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Limbic: Strongly involved in emotional reactions and behaviors, storing and
transforming memories, learning processes and dealing with survival issues such as
feeding, fighting, fleeing, and sexual reproduction. In the HBDI, limbic processes are
represented by the lower left and lower right quadrants of the brain. In the brain, the
limbic system has two halves directly connected to each other by the hippocampal
commissure. A total limbic score is generated by the HBDI scoring program by adding
the limbic left and limbic right scores. Because the empirical connection between
preference scores of the HBDI and indicators of limbic processing is weak, and evidence
for physiological connections is lacking, this terminology is fading from use among
HBDI experts.

Lower Left /B Quadrant: Those characterized as representing the lower left

quadrant typically are verbal, use linear logic, and are interested in what has worked in
the past. They also seek control of their environment and themselves but through tried
and tested rules. They have the ability to sequentially and systematically sift through large
amounts of information to create sense and order. They are punctual, procedural, and
detail oriented by focusing on one thing at a time. They reject ambiguity and often have
difficulty with change. A lower left score is generated by the HBDI scoring program.

Lower Right /C Quadrant: Those characterized as representing the lower right

quadrant typically are socially intuitive and are aware of mood, atmosphere, attitudes, and
energy levels of others. They are emoticnal, spiritual, empathetic, nurturing, and musical.
For them, experience is their reality. They can be undisciplined, impractical, and

sentimental due to an aversion to facts, goals, time, and money. They value
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communication and connection to others. They see comfort and inspiration in revered
traditions. A lower right score is generated by the HBDI scoring program.

Performing Learner: As leamers they prefer semi-structured environments that
offer task-oriented, interactive solutions, promote benefits, and provide details, creative
interaction, and coaching relationships. They focus their emotions and intentions on
learning selectively or situationally. Performing learners situationally assume learning
responsibilities in areas of interest but willingly give up control in areas of less interest.
They use learning to perform to above average group standards.

Physical: Influenced by bodily action.

Resistant Learner: As learners they avoid formalized leaming if at all possible.
They do not believe that traditional learning institutions can help them achieve their
personal goals. Resistant learners are comprised of two different groups of learners. The
first group are transforming learners who are frustrated by the system and rebel against
traditional education. The second group are individuals who do not value new knowledge
and/or do not believe themselves capable of attaining new knowledge.

Social: Interpersonal interactions and group relationships such as collaboration,
community, and participation.

Total Left Brained: Double dominance in the left hemisphere. These people tend
to feel internally integrated as both upper left and lower left profiles are verbal and

structured in their thinking, efficient, time orientated, linear, and precise. A total left

score is generated by the HBDI scoring program.



Total Right Brained: Double dominance in the right hemisphere. These people
tend to also feel internally integrated as both upper right and lower right profiles are
intuitive, non-linear, experientially orientated, and sensitive to beauty. A total right score
is generated by the HBDI scoring program.

Transforming Leamer: As learners they prefer loosely structured, flexible
environments that provide sophisticated solutions and promote challenging goals,
discovery, self-managed learning, and mentoring relationships. They focus strong
passions and intentions on learning, and assume responsibility for their learning success.
A transforming learner is likely to experience frustration if given little learning autonomy.
They use learning to transform themselves to high personal standards.

Upper Left /A Quadrant: Those characterized as representing the upper left
quadrant typically analyze, dissect, and solve problems logically by getting facts in the
here-and-now. For them, thought is reality. They are logically efficient with the ability to
perceive, verbalize, and express things precisely. They are adept at reducing the complex
to the simple and they reject ambiguity, seeking control of their environment and
themselves. An upper left score is generated by the HBDI scoring program.

Upper Right /D Quadrant: Those characterized as representing the upper right

quadrant typically thrive on new ideas, possibilities, incongruities and are often
considered visionary and holistic by others. They are largely nonverbal, imaginative,
colorful, artistic, fanciful individuals, preferring metaphors and pictures. They seldom

make a deadline or take a task through to completion. They favor original nonlinear
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thinking, resist structure, and are often impersonal, choosing to focus on internal
processes. An upper right score is generated by the HBDI scoring program.

Values: Internally held beliefs about what is important. A personal principle,

standard, or cluster of qualities considered worthwhile or desirable.

Whole-Brained: Demonstrating an ability to integrate all the preference quadrants
of the brain with no aversion to any operating mode. People with a whole-brained
preference usually have a balanced view of any given situation. They communicate easily
with people who favor one of the other quadrants and may act as a translator among
people with different mental preferences. The more quadrants a person has as primary or
secondary, and do not avoid, the higher the possible whole-brained score out of a possible
8 points (2 points for each of the four quadrants). A person could also be whole brained
with a strong preference in one quadrant (Upper Left Whole-Brained, Upper Right
Whole-Brained, Lower Left Whole-Brained, Lower Right Whole-Brained).

Whole Person: Considers the deep-seated psychological influences that govern

behavior in relation to learning. Including the dominant power of emotions, intentions,
and social influences on learning and recognizes their impact on guiding and managing

cognitive processes.
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Chapter 3

Method

Previous research has begun to build a validity argument for the LOQ, but
convergent and discriminant studies have been lacking (Martinez, Bunderson, & Wiley,
2000). This study incorporates aspects of the validity argument that provide additional
content and substantive process validation evidence, in addition to the examination of
convergent and discriminant patterns between the LOQ and the HBDI. Future research
can build on the findings from this study as the case for validity of the LOQ, and it’s
application and interpretation are strengthened.

In this chapter, after a brief review of validity and the validity argument as a

design process, data methods are discussed specific to each of the five research questions.

Validity

Definitions evc!ve over time as theorists in a field refine their thinking. Whereas,
it was once thought that there were separate and distinct categories or kinds of validity
(APA, 1954; APA, AERA, NCME, 1974) it is now more common to talk about validity
as a single unitary concept with different forms of evidence which illuminate different
aspects and contribute toward the case for validity of an instrument (Cronbach, 1980,
Rock, 1983; Messick, 1989, 1995; APA, AERA, NCME, 1985; AERA, APA, NCME,

1999; Martinez, Bunderson, & Wiley, 2000).
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Cronbach (1988) introduced the term Validation Argument to describe the process
of establishing validity, which he described as an argument that “must link concepts,
evidence, social and personal consequences, and values . . . The 30-year old idea of three
types of validity, separate but equal, is an idea whose time is gone . . . validation is never
finished”. Building on Cronbach (1988), Martinez, Bunderson, & Wiley (2000) propose
that “the verification procedure in design experiments is a design process to establish the
various aspects of construct validity and other aspects of a validity argument”, thereby
taking the idea of “constructing construct validity” proposed by Messick (1998) one step

further.

The Validity Argument as a Design Process

In designing the series of investigations that make an increasingly convincing and
through validity argument, we are engaging in another kind of design process. In
addition to instrument design and experimental design, we are “constructing construct
validity”. Under the unified concept of validity, Messick (1995, 1998) suggests that there
are “‘six aspects of construct validity {which] apply to all educational and psychological
measurement’” (1998, p. 12). They are content, substantive process, score structure,
generalizability, external relationships, and testing consequences. However, “different
sources and mixes of evidence” are needed in every argument to support the variety of
possible inferences (Messick, 1998, p. 3). When the six aspects are “taken together, they
provide a way of addressing the multiple and interrelated validity questions that need to

be answered in justifying score interpretation and use” (Messick, 1998, p. 12).
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This study has used three of Messick’s (1995) aspects of validity; content,
substantive process, and external validity as a heuristic “to plan the schedule and details
of efforts to collect evidence and prepare argument for the validity of the theory,
instruments, and prescriptions” (Martinez, Bunderson, & Wiley, 2000, pp 8).

Messick’s (1995) first aspect of validity is content. This involves delineating the
“boundaries of the construct domain to be assessed . . . determining the knowledge . . .
and other attributes to be revealed by the assessment” (p.745). In this study expert judges
are used to elaborate on existing content validity evidence. Having a small panel of expert
judges attempt to judge the placement of instrument items and scores in domains was
designed to add depth to this study, and to highlight the reliability of expert opinion in
identifying psychological domains. Clearer content information could prove useful in
future convergent and discriminant studies and in early identification of instruments
designed to measure the same construct.

Substantive process is Messick’s (1995) second aspect of validity. Substantive
process “‘emphasizes the role of substantive theories and process modeling in identifying
the domain processes to be revealed in the assessment” (Messick, 1995, p. 745). Expert
judges were asked to look at the LOQ and HBDI items and scores and then predict
correlations between them based on their understanding of the similarity or conflict
between substantive processes in each domain. Experts must use their substantive
process understanding of the individual items and subscores on each instrument to

perform this task.
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Lastly, Messick’s (1995) fifth aspect—external validity; also known as convergent
and discriminant validity, was used to guide the design of this study. It is important to
look at “both convergent and discriminant correlation patterns” in how *‘the constructs
represented in the assessment should rationally account for the external pattem of
correlations” (Messick, 1995, p. 476). It is understood that “measures of the same
construct should converge to provide triangulated evidence for the construct” (Martinez,
Bunderson, & Wiley, 2000, pp 14). However, substantive processes can be used to
predict and explain how items or scores from two instruments should or should not
converge with each other. These theory-based predictions by experts should be bourn out
in the actual correlation patterns.

Using three of Messick’s (1995) aspects of validity to inform the design process
of this study provides a useful heuristic. It demonstrates that finding “‘relationships
among different methods of measuring the construct can be especially helpful in
sharpening and elaborating score meaning and interpretation” (AERA, APA, NCME,
1999, p. 14). This study attempts to use the validity argument design process to discover
how the LOQ and the HBDI are related and if their items measure similar or distinctly
different constructs in an attempt to sharpen and elaborate their respective score meanings

and interpretations.

Design for Research Questions 1 and 2

Research questions one and two are based on the judgments of LOQ experts,

HBDI experts, and educational psychologists concerning how the two instrument’s items
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and subscale scores distribute across predefined psychological domains. In order to be
able to answer research questions one and two, careful consideration had to be given to
the selection of psychological domains, the selection of expert judges, rater training, and
what would constitute rater agreement.

Selection of Psychological Domains. Prior to the selection of experts, much
thought was given to how the items on both instruments could be classified. An expertin
both the LOQ and the HBDI tried to classify each of the items on both instruments. After
reading through each item on both instruments, he began with the constructs the LOQ
claimed to measure as the basis for the first round of classifications. To the LOQ list of
cognitive, conative, affective he added the constructs of values, social, and physical as the
HBDI was reviewed because there were some items on the HBDI which did not fit well in
any of the LOQ constructs. For example on the HBDI, selecting the hobby of playing
golf (Appendix B, Question 60) appeared to be mostly physical and partly social in nature
with only a minor affective component. Two levels of cognition were also considered
(simple and complex), but these were deemed not especially useful to this study and were
combined into a single domain.

Over the course of a couple of weeks the items on both instruments were
classified and re-classified until it was agreed upon that cognitive, conative, affective,
values, social, and physical represented a suitably broad range of construct domains to be
informative in considering content coverage in a convergent and discriminant validity

study. These six construct domains were then used in the creation of expert judgment
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instruments to be given to LOQ experts, HBDI experts, and educational psychologists for
evaluating the LOQ and HBDI (See Appendix C and D).

Selection of Expert Judges. A total of ten experts (Intentional Learning (3), the
Herrmann Brain Dominance Model (5), and educational psychologists (2)) were used in
determining the distribution of the itemns for both instruments over psychological
domains. Originally, the plan was for there to be three experts in each group. However,
it was challenging to identify educational psychologists familiar enough with learning
taxonomies who were willing to act as experts. So that group of experts shrank from three
to two. Finding HBDI experts was expected to be equally challenging but was not. The
Ned Herrmann Group were able to provide four experts in addition to one we had already
identified, which meant that we ended up with a total of five HBDI experts. With no
obvious reason to exclude any one of the identified HBDI experts we decided to use all
five. The three identified LOQ experts agreed to participate in this study.

Table I outlines the assignment of expert judges by profile and evaluation
instruments. Experts in three areas (LOQ construct meaning, HBDI construct meaning,
and learning taxonomies) made predictions based on predefined definitions of construct
categories, of how the items on the LOQ and HBDI could be classified by domain and

how they expected them to correlate with the other instrument’s psychological domains.
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Table 1

Assignment of Expert Judges by Personal Profile and Evaluation Instruments

Evaluation Instruments

Profile Instruments  Judging Psychological Domains Predicting Correlations with
LOQ Factors
» 5 HBDI Experts « 3 LOQ Experts

HBDI Items & Scores ¢ 2 Educational Psychologists
(learning taxonomy experts)

HBDI Scores & Introversion
e 3 LOQ Experts « 5 HBDI Experts
LOQ Items & Scores 2 Educational Psychologists
(learning taxonomy experts)

Rater Training. The ten raters used in the study were geographically located in
Utah, Arizona and North Carolina. Due to time and budget constraints, in-person training
of raters was not conducted. Appendix C and D show the detailed written materials the
raters were provided. Definitions of each domain construct were given in the instructions
in an attempt to standardized the raters’ categorization of items.

The experts were told to review carefully each of the construct descriptors listed
on their sheet to make sure they understood the constructs and then were to assign each
item on the attached spreadsheet to the appropriate psychological domain. In the case
where there might be items which applied to more than one domain, they were instructed
to assign a 1, 2, 3, or 0 according to the strength of the match. However, each item could
not belong to more than three domains and no number, except zero, could be used more

than once for each item.
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Rater Agreement. The nature of opinion varies between individuals, hence, it was

unlikely that there would be many items where all experts agreed on the categorization of
any single item. Therefore, given the expected variation in expert judgment concerning
which items belong in which domain and in order to look at rater agreement separately
for the three groups of experts, it was deemed necessary to consider only the questions
where two or more experts agreed that the item belonged in that domain for the LOQ and
the educational psychologists. However, since there are five HBDI experts, three out of
five experts agreeing on an item being in a given domain was considered a more
appropriate measure of agreement for that group of experts.

Another important aspect of rater consistency is agreement among expert judges
that the item does not belong in the domain. Hence percent agreement should be
calculated using the total number of questions two (three depending on the group of
experts) or more experts agreed were in the domain, plus the number of questions all
experts in that group agreed were not in the domain as a percentage of the total number of
items rated. From rater agreement information the author hoped to be able to determine
how many judges classified the items in the same domain and the degree of variation
between judges by domain.

Determining Distribution of Items and Scores. To establish how many items and
scores fell into a specific domain the total number of nominations (1, 2, or 3) for each
domain for each instrument were tabulated. A zero or a blank would be considered to
mean either not applicable or not in the domain. The strength of domain membership

could then be determined from expert ratings of each instrument as described in Figure 1.
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From the total strength points for each domain, the percentage of total strength points in
each domain could be calculated to show the distribution of expert judgments of domain

membership across demain.

Figure 1.

Expert Rating Transformations for Strength of Domain Membership

Expert Rating Transformed Transformed

Rating Interpretation Rating Rating Interpretation
1 Primary = 3 Strong in the domain
2 Secondary = 2 In the domain

3 Tertiary = 1 Weak in the domain
0 Not applicable = 0 Not in the domain

Design of Research Questions 3 and 4

Research Questions 3 and 4 focus on consistency (in relation to other experts)
and accuracy (in relation to the observed correlations) of experts predicting the
correlation of the items and scales scores between instruments.

Assignment of Experts. Three experts in the LOQ predicted the degree to which
the items and subscores on the HBDI could be expected to correlate with the LOQ
constructs. A second set of five experts (HBDI) predicted the degree to which the items
and subscores on the LOQ could be expected to correlate with the HBDI constructs. The
third set of experts skilled at classifying learning taxonomies, classified both instruments

items and score by domain, but were not asked to predict correlation between the LOQ
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and the HBDI items and subscores as they were deemed not sufficiently knowledgeable
about either instruments to be able reasonably to complete the task.

Analyzing Rater Predictions. Expert predictions of how the items of one

instrument correlate with the other instrument’s psychological domains were analyzed
using simple correlation by instrument domain for each rater in comparison to the
observed correlations for each domain. In this manner the study could determine how
accurate experts in the LOQ constructs were in predicting the correlation of the HBDI
items and scales scores with the LOQ scale scores, and how accurate experts in the HBDI
constructs were in predicting the correlation of the LOQ items and scale scores with the

HBDI scale scores.

Design for Research Question 5

Research question five focused on how the L.LOQ items and scale scores are
correlated with the HBDI items and scale score. The design for research question five
includes defining LOQ and HBDI subscores, choosing a method for subject sampling,
describing the instrumentation to be used, reviewing subject instructions, and discussing
the statistical analyses in relation to the hypotheses.

Defining LOQ and HBDI Subscores. In an attempt to understand the
convergent and discriminant patterns of relationship between the LOQ and the HBDI
correlations of the four scores on the LOQ with the four profile composite-scores on the
HBDI were calculated. These correlations used data from a cumulative augmented quota

sample of approximately 200 high school and college-age respondents. Bivariate
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correlations were run using the Pearson product-moment correlation coefficient based on
the thirteen scores from the HBDI (Upper Left, Lower Left, Lower Right, Upper Right,
Total Left, Total Right, Total Whole-brained, Cerebral, Limbic, Cerebral-Left Whole-
brained, Limbic-Left Whole-brained, Cerebral-Right Whole-brained, Limbic-Right
Whole-brained) and the four scores from the LOQ (Intentions, Effort, Leaming Focus,
and composite score of Learning Orientation).

Four whole brained scores (Cerebral-Left Whole-brained, Limbic-Left Whole-
brained, Cerebral-Right Whole-brained, Limbic-Right Whole-brained) were specifically
created from the HBDI to test hypothesis 3. Hypothesis 3 states that LOQ scores are
more likely to correlate with multiple quadrant combinations (3 or 4) as they approach
HBDI “whole brainedness” rather than with single quadrant scores. The results from the
HBDI can be discussed in terms whole brainedness but the instrument does not generate
such a score.

A simple rubric was created to determine general whole brainedness and whole
brainedness with an stronger emphasis in one quadrant. Computing a whole-brained
score depended on the ranges shown in Table 2 and other calculations discussed later in

this section.

-45-



Table 2.

Quadrant Range for Whole-Brained Scores

Classification Range Whole-Brained Score
Avoidance 0-33 -1
Occasional Use 34-49 0
Secondary 50-67 1
Primary 68+ 2

Ned Herrmann describes avoidance being in the range of 0-33, a secondary

preference being from 34-67 and a primary preference as 68 and above. However, a low

secondary score suggests that it is seldom used, but not avoided. For purposes of this

study a whole-brained score was computed by following the rubric in Table 2 to

determine the whole-brained score for each quadrant. The individual shown in Table 3

has a whole-brained score of 5. This score is not generated by the HBDI scoring

program.

Table 3

Quadrant raw score conversion to whole-brained score

Quadrant Scores Cerebral Limbic Cerebral Limbic Total
Left Left Right Right
Score
Raw 80 60 40 102 282
Whole-brained 2 1 0 2 5
Example 1. Whole-brained Score

CLQ)+LL(1)+LR@©)+CR(2)=5
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1. Cerebral Left Whole-Brained: Those who demonstrate the ability to

harmoniously integrate up to four preference quadrants of the brain, but have an
overall preference for the cerebral left. A left whole-brained score is not generated
by the HBDI scoring program but was computed by taking the whole-brained
(WB) score multiplied by two and adding it to the cerebral left
(CL) score divided by ten, with a two point bonus (#) given only if cerebral left
quadrant is the highest of the four quadrant scores.
(WB*2) + (CL/10) + 2# = CLWB
Example 2.  Cerebral Left Whole-Brained Score (Data from Table 2.)

(5*2) + (80/10) +0 =18

2. Cerebral Right Whole-Brained: Those who demonstrate the ability to

harmoniously integrate up to four preference quadrants of the brain, but have an
overall preference for the right. A right whole-brained score is not generated by
the HBDI scoring program but was computed by taking the whole-brained (WB)
score multiplied by two and adding it to the cerebral right (CR) score divided by
ten, with a two point bonus (#) given only if cerebral right quadrant is the highest
of the four quadrant scores.
(WB*2) + (CR/10) + 2#=CRWB
Example 3.  Cerebral Right Whole-brained Score (Data from Table 2.)

(5%2) + (102/10) + 2 =222
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3. Limbic Left Whole-Brained: Those who demonstrate the ability to
harmoniously integrate up to four preference quadrants of the brain, but have an
overall preference for the cerebral left. A left whole-brained score is not generated
by the HBDI scoring program but was computed by taking the whole-brained
(WB) score multiplied by two and adding it to the limbic left (LL) score divided
by ten, with a two point bonus (#) given only if limbic left quadrant is the highest
of the four quadrant scores.
(WB*2) + (LL/10) +2#=LLWB
Example 4. Limbic Left Whole-brained Score (Data from Table 2.)

(5*2) + (66/10) +0 =16.6

4. Limbic Right Whole-Brained: Those who demonstrate the ability to

harmoniously integrate up to four preference quadrants of the brain, but have an
overall preference for the right. A right whole-brained score is not generated by
the HBDI scoring program but was computed by taking the whole-brained (WB)
score multiplied by two and adding it to the limbic right (LR) score divided by
ten, with a two point bonus (#) given only if limbic right quadrant is the highest of
the four quadrant scores.
(WB*2) + (LR/10) + 2# =LRWB
Example 5. Limbic Right Whole-brained Score (Data from Table 2.)

(5*2) + (40/10) +0 =14
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Subject Sampling. An incrementally augmented quota sampling design was used
for selection of 200-250 high school, college, and young-adult (20-35 years old)
workforce participants from a variety of backgrounds. Over the course of seven months
250 participants were administered both surveys. Some instruments were incomplete or
erroneously filled out and as a result unscoreable resulting in a final sample of useable
data for both instruments of 192 subjects.

Bailey (1982) describes quota sampling as "the nonprobability sampling
equivalent of stratified sampling” (p. 97). Although in the traditional application of quota
sampling "each stratum is generally represented in the sample in the same proportion as in
the entire population,” equal representation is not always possible (p. 97). The population
proportions for those measured by the LOQ as Transforming, Performing, Conforming,
and Resistant was estimated by an acknowledged LOQ expert. The population
proportions for those measured by the HBDI as scoring the highest in Upper Left, Lower
Left, Upper Right and Lower Right quadrants was calculated by The Herrmann group
from their extensive data base complied over more than 20 years. A concerted effort was
made to approximate the LOQ proportions and a secondary effort was made to
approximate the HBDI proportions. Table 4 describes how the sample of 192 were
distributed across the four LOQ learning orientations and Table 5 describes how they

were distributed across the four quadrants of the HBDI.
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Table 4

Leaming Orientation Questionnaire uota Matrix
Percentage

Sample No. Transforming Performing Conforming Resistant
High School 67 0 50.75 29.85 19.40
Undergraduates 33 21.21 51.52 24.24 3.03
Masters 50 42.00 48.00 6.00 4.00
Ph.D. 5 80.00 20.00 0 0
Other 37 18.92 37.84 40.54 2.70

198
Overall
Quota % 15.00 45.00 30.00 10.00
Observed % 19.60 48.24 23.62 8.54
Table 5
Herrmann Brain Dominance Instrument (HBDI) Quota Matrix

Percentages

Sample No. Upper Left Lower Left Upper Right _ Lower Right
High School 67 10.45 26.87 16.42 46.27
Undergraduates 33 12.12 27.27 15.15 45.45
Masters 50 28.00 16.00 32.00 24.00
Ph.D. 5 20.00 20.00 60.00 0
Other 37 8.11 18.92 21.62 51.35

198
Overall
Quota % 30.00 23.00 25.00 14.00
Observed % 15.10 22.40 22.40 40.10
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