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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

4-



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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