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Abstract

This is a report of a developmental research study that aimed to construct and
validate an instructional design model that incorporates the theory and practice of
multiple intelligences. The study consisted of three phases. In phase one, the theoretical
foundations of multiple intelligences and instructional design were examined to guide the
development of such model. In phase two the model components were determined and an
initial model was constructed. In phase three, the model was reviewed and validated by
experts in the field of instructional design through a three-round Delphi study. The result
was a revised and validated Multiple Intelligences Design Model. This paper presents the
decision-making processes and procedures used in model development, and provides a
framework for the internal validation of instructional design models using expert review

procedures.
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ID Model Construction and Validation: A Multiple Intelligences Case

Numerous models exist in the field of instructional design that assist designers
working in a variety of settings (Gustafson and Branch, 2002). In addition, as new
understandings of learning and instruction become available and accepted, existing
instructional design models are refined and enhanced to take into account such
developments and changes (Dick, Carey & Carey, 2001; Morrison, Ross, & Kemp,
2004). In recent years, there has been an increased focus on systematically studying the
processes involved in the construction, validation, and implementation of instructional
design models (Seels, 1994; Richey, 1998; Richey, Klein & Nelson, 2004). This research
focus, usually referred to as developmental research, draws on and contributes to the
literature in areas such as the nature and practice of instructional design (ID), designer
decision-making, the role of theory in instructional design, and the relationships between
theory and practice in instructional design. This article reports on one such
developmental research study conducted to construct and internally validate an
instructional design model that incorporates the theory and practice of multiple
intelligences.

Approaches to Model Construction and Validation

In spite of the widespread use of models in the field of instructional design there
is a paucity of literature, let alone research, on model formation. Dick (1997) describes
the initial formation of the influential Dick and Carey model as a process of applying a
diverse body of research and thinking of the times to the task of creating instructional
products. It was a logical process of synthesis. The validation of the model came through
repeated use rather than empirical study.

Today, it is likely that most new ID models are constructed in a similar fashion.
This is supported by much of the model-oriented developmental research reports. For

example, Tessmer, McCann, & Ludvigsen (1999) describe a model for the reassessment
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of the need for existing training and report on the initial validation of the model. Weston,
McAlpine, & Bordonaor (1995) also describe a model directed toward understanding the
formative evaluation process. Both models were developed by analyzing formative
evaluation theory and research.

Some model construction procedures have been suggested. Reigeluth and Frick
(1999) propose using formative research methodologies, a type of developmental
research. This approach involves creating a case to help generate the model, and then
entering a repeated process of collecting and analyzing formative data on the case and
revising it as warranted. They tend to equate design theories and design models. There is
also research that specifically describes model construction. Jones & Richey’s (2000)
study, for example, resulted in a revised rapid prototyping ID model. This model was
based upon interview data describing designer tasks performed while using rapid
prototyping techniques, the concurrent processing of those tasks and the nature of
customer involvement.

In contrast to the gaps in the model construction literature, there is more literature
focused on the implementation and systematic validation of instructional design models.
Richey (2005) describes five different approaches to validation and cites examples of
their use in the literature. These include expert review, usability documentation,
component investigation, field evaluation, and controlled testing. The Weston, McAlpine,
& Bordonaor model (1995) was validated by a type of expert review. They systematically
reviewed 11 ID and evaluation texts to determine the model’s level of support. Tessmer,
McCann, & Ludvigsen’s (1999) model was validated twice through field evaluation
techniques in two settings. Some, such as Seel (1997), however, question whether many
ID models are confirmable without confirmation of their underlying theories. This
suggests another more rigorous form of model validation.

In spite of this literature on instructional design models, there is still a weak

knowledge base on the construction and validation of such models. This paper aims to
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address this gap in the literature by describing the processes used here to construct and
validate a multiple intelligences instructional design model. In particular, this study
sought to explore the following questions: (1) What are the theoretical foundations of
instructional design (ID) and multiple intelligences (MI) and is it possible to synthesize
these theories into a practical design model? (2) What are the components of a design
model that are oriented toward addressing the nature of multiple intelligences? (3) What
processes and procedures are involved in the conceptualization, revision and validation of
such a model?
Theoretical Foundations and Model Applications

It was first necessary to determine if it was logical and feasible to synthesize the
theories underlying instructional design and multiple intelligences into one useable
instructional design model. Instructional design is the process used to construct
instructional products, programs, and delivery systems. Multiple intelligences theory is
built on the premise that learners acquire knowledge based on learning potential and that

people learn in at least seven different ways.

While the theory of multiple intelligences and its implications for learning and
instruction have been available for over two decades (Gardner, 1983), until now there has
been no systematic process for guiding the application of this knowledge into
instructional design. While some curriculum models have been developed with the goal
of incorporating multiple intelligences into the design of instruction, such models have a
narrow focus in terms of the types of learners and learning outcomes for which they have
been intended. In addition, such models are generally unknown in the professional
instructional design community. A comprehensive MI design model could provide
instructional designers a systematic way of creating products that introduce instructional
material to learners in at least seven different ways. Such a model also could provide an

approach to creating environments that allow learners to construct their own
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understandings of knowledge. The need for such a model is based upon the validity of
both multiple intelligence theory and instructional design theory. A review of the
literature on these two knowledge bases was conducted to verify these premises and to

determine what elements might be incorporated into a proposed model.

Instructional Design Theories and Models
Instructional design is defined as an arrangement of resources and procedures
used to promote learning (Gagne, Wager, Golas, & Keller, 2005). ID models are visual
representations of the ID process and are used to guide design in many settings and for
many purposes (Seels & Glasgow, 1998). They are typically a result of the combination
of abstract principles of General Systems Theory and analyses of practitioner experience
(Banathy & Jenlink, 2004). In 1981, Walter Dick suggested that these models serve as the
theory of the designer field. In essence, we are taking this position here. Seven ID
models were selected and reviewed for this study. The seven ID models were chosen
based on their contributions to the discipline of instructional design, including their
historical impact on the field, their applicability in a variety of environments, their level
of detail, or their theoretical focus. The models reviewed were:
1. Instructional Development Institute (IDI) Model (Gustafson & Branch, 1997),
chosen for its historical significance and its use in teacher training;
2. Interservice Procedures for Instructional Systems Development (IPISD)
Model (Branson, 1978), chosen for its level of detail and its use in military
settings;
3. Seels and Glasgow Model II: For Practitioners (Seels & Glasgow, 1998),
chosen for its focus on project management ;
4. Smith and Ragan Model (Smith & Ragan, 1999), chosen for its focus on

cognitive psychology;
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5. Morrison, Ross and Kemp Model (Morrison, Ross, & Kemp, 2004), chosen
for its non-linear orientation,;
6. Dick and Carey Model (Dick, Carey, & Carey, 2001), chosen for its historical
significance and its wide-spread use; and
7. ARCS Model (Keller, 1987), chosen for its motivation emphasis and because
it exemplified a model that combines ISD with another orientation.
Multiple Intelligences Theories and Models
Learning is the acquisition of the knowledge of a skill, art, or trade, by study,
and/or experiences (Lindvall, 1995). Learners are “constructors” of knowledge when they
take an active role in forming new understandings. It is generally agreed that learners
construct understanding for themselves in ways that differ, sometimes quite sharply, from
other learners (Winn, 2004). Multiple intelligences can be thought of as the learners’
tools that facilitate knowledge construction. Howard Gardner states “I have posited that
all human beings are capable of at least seven different ways of knowing the world.”
Gardner (1983, p. xi). Rooted in cognitive brain research, Gardner proposes that people
learn in a variety of ways and have diverse strengths and abilities which, if recognized,
can be developed to enable learners to reach their potential. He defines intelligence as
"the capacity to solve problems or to fashion products that are valued in one or more
cultural settings” (Gardner & Hatch, 1989, p. 4). Gardner’s seven ways of knowing the
world or intelligences are: verbal-linguistic, logical-mathematical, musical-rhythmic,
visual-spatial, bodily-kinesthetic; and two forms of personal intelligences, one directed
toward other persons, interpersonal intelligence, and one directed toward oneself, intra-
personal intelligence. The characteristics of these intelligences and their associated

behaviors are provided in Table 1.

Insert Table 1 here
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Gardner’s theory has been tested in a variety of research studies. Kelly &
Tangney (2002) tested it in the construction of an intelligent tutoring system. They found
that the most effective systems used strategies that encourage the learner to use as many
of the identified intelligences as possible. Similarly, Martin (2003) tested the theory in
instruction for business students. Here the MI instruction was also most effective,
resulting in students who were more likely to recognize diversity in the workplace.
Finally, Rauscher & Zupan (2000) found that music students’ problem solving capacity
was improved after instructional activities that built upon musical/rhythmic intelligence.
Recently, the theory of multiple intelligences has been applied to adult learners
(Kallenbach & Viens, 2002), although the greatest use of the theory has been in
elementary school curricula.

The literature on multiple intelligences also was reviewed to determine what
curriculum models, if any, had been developed to guide instructors in the use of multiple
intelligences in instruction. The review produced only six curriculum models, varying
widely in levels of detail and breath of application. The models identified were:

1. Problem-Based Learning Model (Fogarty, 1997), a model that focuses on

authentic problems as the impetus for learning;

2. Year-Long Curriculum Model (Lazear, 2000), a model that emphasizes
multiple intelligences in a K-12 curriculum;

3. Thematic Learning Model (Fogarty, 1997), a multi-disciplinary model that
focuses on themes as a method to connect learning activities with subject
matter;

4. Developing Mindful Learners Model (Fluellen, 1996), a model that focuses on
increasing knowledge test scores;

5. Model of Learning Preferences (Munro, 1994), a model that combines two

theories; and
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6. Performance Learning Model (Fogarty, 1997), a model that focuses on hands-
on learning and learner performance.

Summary of Models Reviewed

The 13 models in this study were analyzed in terms of the four major ID activities
as defined by Gustafson and Branch (1997), and the six core elements of instructional
design defined by Richey (1986). The Gustafson and Branch activities are: (1) Analysis
(of learner needs and setting); (2) Design (including specifications for an effective,
efficient, and relevant learning environment); (3) Development (including all learner and
management materials); and (4) Evaluation. The six core elements defined by Richey are:
(1) Determine Learner Needs (including problems identification, occupational analysis,
and competence or training requirements); (2) Determine Goals and Objectives
(including formulation and sequencing of broad goals and detailed sub goals ); (3)
Construct assessment procedures; (4) Design/Select delivery approaches; (5) Try-out
instructional system; and (6) Install and maintain system.

Figure 1 illustrates a summary matrix of the elements of the models reviewed.

Insert Figure 1 here

Each of the reviewed 13 models included the major design elements as indicated
in Figure 1, but the ID models possessed a greater level of detail. All ID models
addressed learner assessment and problem analysis, but only three of them included a
needs assessment. All ID models identified and formulated objectives, but only four
included the step of developing assessments based on those objectives. As a group, all
seven of the ID models spoke to formulating and selecting instructional strategies. Six
models also provided steps for trying out the materials developed, and installing and

maintaining the instruction. The seven ID models reviewed possess many of the core
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elements identified by Richey (1986) each imbedded in a slightly different way in the
model steps.

The ARCS model was the only model reviewed that was used as an overlay with
the standard ID model. This model emphasized both instructional materials (similar to ID
models) and the learner (similar to MI models). The ARCS model, however, does not
focus on evaluation, nor does it emphasize courseware development.

The models incorporating multiple intelligences into instruction were not
consistent in terms of their goals or the steps included. One model exhibited just four of
the identified core elements, three of which were in the evaluation phase. The other five
models included steps in analyzing learner needs with five of them focusing on assessing
the need. All formulated goals and detailed sub-goals. Overall, the MI models focused
more on learner needs than on the subsequent instruction. Only one focused on media
selection. Only two focused on courseware development and try out of material, and none
included the revision step. Evaluation was the least frequently identified step in the MI
models.

Burton, Moore and Magliaro (2004) in their review of three behavioral design
models found that each of the models places the responsibility for successful instruction
on the teacher (as indicated by the emphasis on validation and revision of materials). This
was also the case in the review of the seven ID models chosen for this study. The six MI
Models reviewed, on the other hand, focus more on the learner. The primary emphasis is
on learner needs and problem identification, and there is little emphasis on the
development and validation of the instruction. Each of the models reviewed — both ID
and MI — include a step on formulating instructional strategies. This is the only
commonality in both types of models.

Determining the Components of a MI Design Model
The instructional design and multiple intelligences theories and models describe a

plethora of procedures that speak to their separate concerns, but there are no models that
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combine the two theoretical orientations. The MI curriculum models available can not
adequately direct the design of instruction. Nor do the ID models speak directly to the
various innate capabilities of learners. There also appears to be no integration or cross-
pollination of the instructional design and multiple intelligences literature. Consequently,
there seems to be an opportunity to add to the instructional design knowledge base
through the development of a MI design model. The review of literature provided
inspiration for the initial MI Design model developed. Specifically, the literature pointed
to ways in which the analysis, design and assessment phases of the ID process could be
amplified to reflect MI principles.

The first iteration of The Multiple Intelligence Design Model was structured
around Gustafson and Branch’s (1997) four stages in instructional design (Analysis,
Design, Develop, and Evaluate). This initial MI Design Model was a five page bulleted
and narrative list of behaviors, characteristics, and examples of how to implement
multiple intelligences into instructional design.

The analysis stage included analyzing the learner behaviors, characteristics, and
MI capabilities. Examples of multiple intelligence learner behavior characteristics were
included to provide the designer with a snapshot of how each intelligence may be
displayed, along with capacities that these learners may exhibit while learning.
Understanding learner capacities aids the designer in determining if the desired
performance naturally lends itself to one or more of the multiple intelligences. Following
analysis of the learner, the environment and the desired performance, the behavior
characteristics identified are provided to assist in writing the behavioral objectives
incorporating multiple intelligences. In the design stage, the learner behaviors,
characteristics and capacities previously identified in the analysis stage are then used to
generate and/or select potential MI strategies and activities from the listed examples.
Instructional strategy examples gathered in the literature review of multiple intelligence

model research were used to incorporate the use of different intelligences. The designer is
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instructed to use the selected strategies/activities while developing the materials and to
incorporate at least one strategy or activity for each MI. Learner behaviors and capacities
identified in the analysis step provided the foundation for assessing the instructional
objectives in a manner that incorporates multiple intelligences.
Revisions and Internal Model Validation

After initial model development and refinement, an internal validation study was
conducted that focused on verifying the components and processes suggested in the
newly developed Multiple Intelligences (MI) Design Model. This was accomplished
using a three round Delphi study. A panel of four subject matter experts was selected.
The members of the panel, recommended by university professors, were chosen due to
their specific backgrounds and expertise in model development, instructional self-
regulation, learner differences, motivational design of instruction, and instructional
design in general. Three of the panel members were from academic settings conducting
research in the area of instructional design and one member was an ID practitioner. An
expert in multiple intelligences was not chosen for the validation study because the
validation focus was on components of an instructional design models and their potential
use by practicing designers.
Round One: Procedures

In phase one of the Delphi study, a packet of information was emailed to each of
the reviewers. The packet included an introductory letter with the schedule and directions
for the Delphi Study, the MI Design Model, a set of five open—ended questions to be
answered in written format, a description of the purpose of the study, and a brief review
of instructional design models and multiple intelligences to assist in an understanding of
the study.

The SMEs were asked to respond within one week to the following five
questions:

1. How would you amend/clarify the four stages in the model?
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2. How do you think a novice and an expert would work with the model? What

changes would help them?

3. How would you amend the learner behaviors, characteristics and capacities

section of the analysis stage?

4. How would you amend the multiple intelligences strategies section in the

design stage?

5. Which area(s) do you feel demand the most revisions?

Their written responses were reviewed and grouped together based on the
questions asked, the area of the model addressed and miscellaneous feedback. These
responses were then summarized by category.

Round One: Factors Identified

The factors that emerged from the original five questions were categorized into
the following topics: (1) amending the four stages; (2) model usability by novices and
experts; (3) changing the learner behaviors, characteristics and capacities section of
analysis stage, (4) design stage, and (5) areas for revisions.

Amending the Four Stages. All of the SMEs indicated that they would require
more guidance and elaboration on how to incorporate multiple intelligences into the
design of instruction using the proposed model. In response to the first question
regarding amending the stages in the model, SME 1 wanted more guidance in the
analysis phase:

What do I begin with? You say to begin with an analysis of learner behaviors,
but I am not given any guidance on which learner behaviors I am supposed to
examine. Also, I am wondering if I should look at learner behaviors or the
results of a job/task analysis or some other list of k/s/a/’s that the learner is
supposed to acquire to be able to meet some performance requirement?

In addition, SME 1 acknowledged, “From a practical standpoint, I am not likely to

go through the entire list of MIs in relation to each behavior identified in the learner
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analysis. I would require some more guidance as to how to use the MI list in a feasible
way when [ am designing a whole module or course.”

SME 2 suggested adding more guidance to the preparation of objectives
incorporating multiple intelligences. She wrote:

How does one select the MI objectives? Do I first derive the learning objective,
e.g., write a coherent, grammatically correct paragraph of 3-5 sentences, and
then scan each dimension to match? Do I choose from among 2 or more
applicable dimensions, e.g., Visual-Spatial may be irrelevant, if they can
negotiate the software to write a paragraph.

SME 3 also referred to the need to clarify how analysis would influence the
writing of instructional objectives. SME 4 recommended more detail/elaboration in the
actual instructional design portion of the model. He noted, “At this point, the phases offer
a very broad and rather vague visualization of the overall process. I think a second focus
for my suggestions involves the need for the practical integration of MI into the

‘traditional’ process.”
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Model Usability by Novices and Experts. Several SMEs suggested the need for
designers of all levels to have more guidance in using the model. For example, SME 1
suggested that the model would be useful as a source of ideas and a crosscheck on
whether the designer was addressing the different intelligences and believed that
designers would use the model as a heuristic to do a high level review of their learning
requirements and strategies. However, he reiterated his previous comments related to the
need for more guidance in the analysis phase. SME 2 stated that she imagined the expert
could contrive a strategy for applying the model or deriving a cognitive process for
analyzing and incorporating the multiple intelligences into instruction, but believed that a
novice designer would be less likely to accomplish this task. SME 3 believed that the
complexity of the model could be a problem for novice designers, and also believed that
more detail was needed:

How would you integrate the strategies in your design prescription with the

design of information and practice activities that are appropriate for the

instructional objectives? For novices, this model might over-complicate matters.

SME 4’s central concern was whether designers could translate this model into a
workable, practical application for everyday training problems where time and other
resources are often scarce. He believed both the expert and the novice would probably
want more direction.

Changing the Learner Behaviors, Characteristics and Capacities Within Analysis.
SME 1 explained that if the learner behaviors, characteristics, and capacity list in the
model was the “official” list of attributes, it should not be changed. He did, however,
express concern for those not familiar with all of the technical vocabulary and concepts in
the list and recommended a column of examples. SME 2 observed that the analysis of the
learner step might be less feasible to measure than to just assume the learners are an
average group. She approved of the list adding, “Why guess when you can compose the

instructional objective and then use the strategy list to select a strategy?” SME 3
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indicated that the distinction between learner behaviors and characteristics was not clear.
SME 4 questioned the need for more guidance on how the MI relate to other
characteristics:
What do the results of your analysis suggest as far as next steps? For instance,
does this suggest possible alterations in the learning environment of the
preparation of objectives? Also, I think it might help to address the
connectivity between intelligences and other learner characteristics such as
motivation, prerequisite learning and other attitudes.
Design Considerations. Addressing the design step, SME 1 noted, “...it seems to me that
the list of strategies includes many of the things that designers and teachers do anyway. I
would want some additional guidance on which ones to select and when I would want a
richer collection of possibilities.” His final suggestion was to “see some concrete
examples of its application.” SME 2 found the list of strategies very useful. She added:
...the most important revision is on converting the MI model into, well, let me
use a metaphor. Make it like a supercharger on an engine. The engine would
be any instructional-objective or learning-goal design model such as
constructivism or Dick and Carey and the MI would be rebuilt as a cross-
model compatible supercharger.

SME 3 suggested the need to provide information on how to integrate MI within
the general design of the events of instruction, while SME 4 questioned the inclusion of
those intelligences that have no apparent connection with the desired performance. SME
3 further recommended that the model reflect strategies composed of three different
aspects as defined by Reigeluth (as cited in Smith & Ragen, 1999). This includes
strategies related to:

1. Organization (what content will be presented, how it will be presented, and

how it will be sequenced);

2. Delivery (what media will be used and how learners will be grouped); and
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3. Management (how schedules and resources should be allocated ).

Areas for Revisions. In addressing areas of revision, SME 1 recommended
...to provide considerably more information on how to actually use it and some
convincing evidence about the benefits of using this model, not just at the
conceptual level, but also in terms of creating a better instructional
environment, one which is more appealing, and more effective, or something.

SME 1 also recommended including “some examples of its application and actual
products that a designer would produce at each step.” SME 2 asked for “more
information on how this model could be used in conjunction with a traditional
instructional design.” SME 4 indicated that he believed the areas most in need of revision
were analysis and evaluation followed very closely by design. His suggestion for
evaluation was “to provide more guidance for connecting MI learning outcome
assessments with the specific learning outcome assessments for a particular instructional
event and the objectives of the sponsoring organization.

Revisions to Model Based on Round One Feedback

In general, the panel of experts recommended the following revisions in the MI
model:

* provide more guidance in model use, especially with respect to conducting
learner analysis and writing objectives that incorporate multiple intelligences;
and

* use an “overlay” approach in the model that employs the existing graphical
layout of the Dick and Carey.

In response, the Dick and Carey Model was incorporated into the physical layout
of the MI Design Model (see Figure 2). The MI model components and the Dick and
Carey ID Model were merged into a one-page flowchart and the model was supported by
a one-page list of MI behaviors and examples. This merger involved combining the

“analyzing learner environments” step in the original MI model and the “analyzing
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learner and contexts” in the Dick and Carey model. The “development of assessment
instruments” included directions to match the MI behaviors, objectives, and
environmental considerations in the design of assessment instruments. The “instructional
strategy” step was expanded to include directions in determining the identified MI
behaviors, the extent of learner control during the instruction, and the structure of each
objective. Finally, organization, delivery and management strategies were incorporated
into the model.

The MI list of learner behaviors, characteristics and capacities from the first round
model became a list of statements identifying each MI with examples of how to teach a
learner with the identified MI behavior. Guidelines on when and how to use the list of MI
behaviors and examples were associated with the appropriate phases in the revised
model.

The model changes made after the Delphi Round One basically simplified the
process of incorporating multiple intelligences into the larger process. Furthermore, they
emphasized the benefits of such an approach and minimized the burdens of extra steps.
Round Two: Procedures

Round Two of the Delphi consisted of another packet electronically sent to the
four SMEs which included a summary of the feedback from round one, the revised MI
design model, and a questionnaire to be filled out while reviewing the model. This
questionnaire pertained to:

* learner analysis;

* environmental analysis;

* assessment instruments;

* instructional strategies and examples; and

* model use.

The SMEs were once again given one week to respond to the questionnaire sent to

them. Their responses in each category per question were tabulated from the
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questionnaires with written comments from each question categorized by respondent
name. The data were once again summarized by question.
Round Two: Factors Identified

The Round Two response data related to five components of the revised MI
Model and its usability.

Learner Analysis. Two survey questions related to the appropriateness and
completeness of the learner analysis phase of the model were asked. These questions
generated additional recommendations for further model revision. SME 3 noted that “a
simpler model of critical learner, characteristics variables would be more generic, more
valid, and easier to use.” SME 2 was concerned that “the relationship between regular
and MI learner analysis is still unclear.” SME 3 said that she would like to see “step-by-
step guidelines and instruments”, while SME 4 felt that the adequacy and completeness
of the model still depended on whether a novice or an expert were using the model. In
summary, all four of the SMEs questioned the adequacy of the guidelines given in the
learner analysis phase for novice designers of instruction.

Environmental Analysis. SMEs responded to three survey questions related to the
appropriateness and completeness of the environmental analysis phase of the model.
There was no unanimity among responses relating to the environmental analysis part of
the model. SME 1 and SME 2 were unsure what steps in the model were being referred
to in this section, but SME 3 considered the environmental analysis presented to be an
appropriate step in the model. SME 2 also suggested adding specific examples on how to
make alterations to the environment.

Assessment Instruments. In response to the two questions related to the
appropriateness and clarity of the assessment instruments, SME 1 stated that, “it is clear
how the steps of this model interface with instructional design, but not so clear as to how
to actually apply this MI design part”. SME 3 indicated that the assessment instruments

presented “may be appropriate in terms of the format of the assessment rather than the
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content, as the content is determined by the instructional objectives”. SME 4 did not
believe “the development of actual instruments is clearly explained. In summary, none of
the SMEs expressed satisfaction with the explanation of the assessment instruments in the
model.

Instructional Strategies and Examples. All of the SMEs agreed that the list of
instructional strategies appropriate for the different intelligences was a very useful
element of the model. Representative of the responses, SME 2 simply said, “I like this
idea very much.” SME 4 also suggested explaining “the relationship between
organizational delivery and management strategies more carefully, particularly regarding
ML.”

All SMEs also agreed that the new examples were useful in the revised model.
However, SME 1 and SME 4 felt that their physical size and color need to be changed to
make them easier to see.

Model Use. The SMEs responded to four questions related to the clarity of model
use. SME 1 stated that he understood the overall concept, but believed work was still
needed on illustrating how one would apply it systematically in a way that integrates the
MI strategies with the instructional strategies, rather than just adding activities. SME 1
summarized his feelings by saying, “It’s getting close but I am not sure it is there yet. It is
an operational model in principle, but probably still needs some work to make it
practical.” SME 2 agreed. She also felt that it was getting close, but still questioned how
to combine and integrate MI with instructional objectives. She asked: “If one has the
objectives and assessment clear, do we need to bring up MI in the other steps? It would
seem if they are incorporated in objectives and assessment, the other steps would be
designed as usual.” While not responding directly to the question relating to model
clarity, SME 3 indicated that her understanding was that “the designer rates the learners
on the Mls and adapts instruction to match some, or all, of them”. SME 4 continued to

express concern that novice designers might not find the model easy to use.



MI Design Model - 21

Revisions to Model Based On Round Two Feedback

In the second round of feedback, the experts generally expressed greater
understanding of the goal of incorporating multiple intelligences in designing instruction,
but still expressed dissatisfaction with the adequacy of the guidelines presented for
learner analysis and development of assessment instruments. Again, the second round of
feedback emphasized the challenges involved in developing an operational model with an
adequate level of detail for instructional designer practitioners, but particularly for novice
designers. However, the panel of experts continued to support the belief that specialized
models of instructional design can be developed that can be efficiently used in
conjunction with existing ID models, rather than as stand-alone models.

As a result of this second round of feedback, more detailed step-by-step
guidelines were developed and included in the model, and more clearly identified
examples related to instructional strategy development and assessment were included.
Specifically, the model was revised to provide a list of learner characteristics and MI
behaviors. These were related to aspects of the training environment (see Figure 2).
These changes addressed the relationships between each component of the model. They
also provided step-by-step guidelines and instruments, as well as more examples. The
model was also revised by listing examples of how to incorporate multiple intelligences
into the development of assessment instruments and the selection of instructional
strategies. The revisions in each of these steps also included guidelines on what to do,
and when to do it. The relationship between organizational, delivery and management
strategies was more clearly illustrated in this revision with step-by-step guidelines for
instructional strategy development. Multiple intelligence strategy examples were also
added to help the designer in strategy selection and creation. The newly revised model

now included specific guidelines, steps and examples to facilitate its use. See Figure 2.
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Insert Figure 2 here

Round Three: Procedures and Feedback

Round Three consisted of one final packet sent via e-mail to each of the SMEs
which included a summary of the feedback provided by the panel in Round Two, the
revised MI Design model, and a letter with a question. The panel determined that the goal
of the third round was to gain agreement on the overall model. Thus, only a single
question was posed. The question asked: “Can you agree with this model?”. Each SME
responded “yes” and Round Three was complete; the Delphi study ended. No further
changes were made to the MI Design Model presented in Figure 2.

Discussion

The purpose of this study was to translate theory into practice through the
construction and validation of an instructional design model that incorporates the
knowledge of multiple intelligences. The procedures and findings of the study have
implications not only for the use of multiple intelligences in instructional design, but also
for the processes involved in validating ID models.
Incorporating Multiple Intelligences into Instructional Design

Both multiple intelligences and instructional design are rich in their theoretical
bases and are implemented with the goal of building learner knowledge. There are two
fundamental multiple intelligence assumptions that are also important to instructional
design: 1) One learns information best when it is presented in a rich context; and 2) It is
difficult to secure transfer from separate courses or isolated definitions and skills to the
kinds of problems that arise unexpectedly in the course of schoolwork or life (Gardner,
1993). In addition, the theory of multiple intelligences advocates problem-solving,
context-rich instruction by using alternative contexts for practice thus promoting transfer.

The advantage of the MI Design Model is its focus on the recognition of multiple
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intelligences in every step of the instructional design process; thus it has a continuous
learner focus.

This new MI Instructional Design Model, however, has benefits that go beyond
the added value given to an instructional intervention. It demonstrates an approach to ID
model enhancement. This is the “overlay” approach that involves taking an existing
general ID model and embedding an additional layer of design procedures that address
special concerns. The ARCS Model of Motivation Design (Keller, 1987) is the most
common example of this approach to building ID models. This study replicates this
approach and provides data supporting its usefulness.

The advantages of this overlay approach of model construction are twofold. First,
such an approach makes it feasible to complete the difficult task of developing a new
operational ID model with the appropriate level of detail by allowing the model
developer to focus only on the unique aspects of the new model. Second, the resulting
design model typically can be easily mastered by both novices and expert designers
because of their familiarity with traditional ID models. Thus, the new model is only new
in part. One need not make radical changes in existing design habits to expand one’s
repertoire of design skills. This study resulted in a validated model that should be useable
by designers regardless of context, content, or learners. Furthermore, this new model
should be useable by all instructional designers, novice or expert. These assumptions,
however, are yet to be tested.

Internal Validation in Instructional Design

ID model validation has been viewed as either internal or external. Internal
validation is a confirmation of the components and processes of an ID model; external
validation, on the other hand, is a validation of the impact of the products of model use
(Richey, 2005). This study demonstrated validation procedures involving expert review,
one of the three common internal validation techniques. Expert review is a process

whereby ID experts critique a given model in terms of its components, overall structure
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and future use. It is the most expeditious of the internal validation methods. Essentially,
this is a cyclical process of model review and critiquing based upon pre-specified criteria,
and subsequent model revision based upon the data. Validation procedures of this type
can also be viewed as a type of formative evaluation.

The validation process in this study used the Delphi technique as a framework for
four ID experts to critique and come to consensus on the components and overall
structure of the MI Design Model. There were two aspects of this Delphi process that
proved invaluable. First, this technique proved successful in part due to the qualifications
of the reviewers. The reviewer panel had expertise not only in instructional design, but
also in model construction and use. Selecting these experts was a critical part of the
internal model validation process. In addition, the use of electronic communication
proved to be an excellent method for receiving feedback. The expert reviewers were
given a one week window to review and reflect on the model in each round, answering
five open-ended questions in the first round. This resulted in the most significant model
revisions. It provided each reviewer with the opportunity to reflect and comment in a
somewhat flexible timeframe. As a consequence extensive and important data were
gathered which led to subsequent model revisions. This study can serve as a model of
validation research as well as an application of the theory of multiple intelligences.

There is a need for more empirical studies that explicate the processes involved in
the construction or refinement of instructional design models. Moreover, validation
should become a natural part of the model development process. The presence of this
body of research could clarify the processes involved in ID model construction and
refinement. However, they may also lead to a greater understanding of the instructional
design process itself.

Conclusions
It is clear that further research is required to externally validate the MI Design

Model. In particular, there is a need to study the use of the MI Design Model by
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instructional designers with various levels of expertise, working in a variety of contexts.
In addition, it is also necessary to determine the effects of using the MI Design model on
the instruction designed and the learning experiences of a wide variety of students,
including young people in traditional school settings and adults in employee training
settings.

This study, however, was more than an attempt to apply MI theory. It was an
attempt to systematically construct and internally validate an instructional design model.
It sought to gather empirical support for the components of this new model rather than
relying primarily on personal advocacy as a basis for recommending its use. This study
may serve as a framework for others involved in ID model construction and validation

research.
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Types of Intelligences

Type of Characteristics A person with this well-developed

Intelligence intelligence. ..

Verbal- Speech, writing, narratives, poetry, and | Uses language to construct and/or

Linguistic other forms of communication. acquire information.

Logical- Ordering and reordering objects; in Uses pattern ability, symbolic

Mathematical | assessing quantity, learners gain initial/ | mastery; understanding of the
fundamental knowledge of the world. relationship between objects to

acquire information.
Musical- Relates to the ability to perceive and Uses the different functions of
Rhythmic replicate rhythm, pitch, or melody and rhythm, pitch, tone and/or melody to

qualities of a tone.

acquire information.

Visual-Spatial

Capacity to recreate one’s visual
experience, even in the absence of
relevant physical stimuli.

Possesses abilities in art,
architecture, and use visual imagery
to construct and/or acquire
information.

Bodily- The ability to use one’s body in highly | Uses the different physical functions

Kinesthetic differential and skilled ways, for of the body to construct and/or
expressive and goal-oriented purposes. | acquire information.

Interpersonal | Capacity to read the intentions and The ability to make distinctions
desires of other individuals, even when | among other’s temperaments,
these have been hidden. motivations, and intentions to

acquire information.
Intrapersonal | Capacity to detect and to symbolize a Understanding of oneself and the

complex and highly differentiated set of
feelings.

knowledge of his or her control of
their own learning to construct
and/or acquire information. *

*Since this study was conducted, Gardner has theorized that there are at least two more intelligences (Gardner,
1999)]. However, since the theory incorporated only seven intelligences at the time of this study, the study reported

here incorporates only the original seven intelligences.
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Figure 1
Summary of Models
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Figure 2
MI Design Model, Round Three
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Match examples of learner characteristics to determine which MI behaviors are present and create environmental
conditions.

Learner Characteristics ‘ MI Behaviors

Environment

Language Development Level; Reading Level VL:  Writing/Speaking VL: Verbal/Written—tables, microphones
Developmental Level LM: Inductive/Deductive Thinking LM: Problem solving, whiteboards, round tables
Level of Visual Literacy; VS:  Visualize/Mental Images VS: Manipulation of objects, imagining
Sensory Perception, General Health, Age BK: Physical Movement BK: Large environment for physical movement
Musical, Rhythm Development MR: Tonal Patterns/Sounds/Rhythms MR: Musical instrument tools for vocal practice
Social Characteristics: Relationships to Peers ITE: Person to Person Relationships ITE: Team play, learning/discussion
Affective Characteristics, Interests, Attitudes ITA: Self-Reflection/Metacognition ITA: Quiet, self-reflection, independent work
Instructional Strategies
Develop: Determine:
1. Organizational Strategy: How 1. MI Behaviors: Based on characteristics from analysis, determine identified MI behaviors, and

instruction will be sequenced, what
particular content will be presented, | 2.
and how it will be presented.

Delivery Strategy: What learning situation.

instructional medium will be used 3. Structure:
and how learners will be grouped. .

Management Strategy: The organized.
scheduling and allocation of .

resources to implement the .

instruction that is organized and future.
delivered as planned within the 4.

previous two strategy aspects.

include strategies that exhibit the behaviors.*
Learner Control: How learners encounter the content. Encouraged to construct their own
meanings from the instruction or limit the amount of responsibility for structuring the

World-related—cluster/sequence content according to the way things in the world are

Inquiry-related—teach ideas together because they represent similar phases of inquiry.
Utilization-related—group ideas together according to which skills used in priority in the

Each strategy should have an introduction, a body, a conclusion, and an assessment.

MI Instructional Strategy Examples

Verbal-Linguistic

Word Games, i.e., crosswords, vocabulary activities
Reading, i.e., spelling, reading prose/poetry
Writing, i.e., journal/diary keeping, creative writing
Speaking, i.e., impromptu speaking and
storytelling, linguistic twist games, formal speaking
and debates

Logical-Mathematical

Pattern recognition, i.e., abstract pattern
recognition, calculations

Problem Solving, i.e., case studies

Thinking Formulas and Strategies, i.c.,
graphic/cognitive organizers, forcing relationship
exercises

Reasoning Inductively and Deductively, i.e., story
problems, arithmetic problems

Complex Lines of Reasoning and Thought, i.e.,
strategy games and experiments

Category Sorting and Creating, i.e., list building,
brainstorming, pattern games

Visual-Spatial

Visualizing Concepts, i.e., mazes, puzzles, seeing
patterns games/designs

Color Texture Schemes, Images/Pictures, i.c.,
painting, drawing, sculpting mind-mapping,
graphic creation

Image Creation, i.e., daydreaming, scenario
creation, montages/collages, guided imagery
Spatial Directions, i.e., scavenger hunts, map
reading challenges

Bodily-Kinesthetic

Body Gestures, Physical Movements, i.e., physical
challenge games, sports, mime/dramatic
reenactments

Physical Creation/Manipulation, i.e., creating
models, putting things together/taking them apart,
human graph

Motor-coordination and Multi-tracking, i.e.,
balancing and body language games

Musical-Rhythmic

Tunes/Melodies and Songs/Rhythms, i.e., working
with scales/notes, music/song composition
Musical Elements in Musical or Nonmusical
Situations, i.e., rhythm, music recognition games
Organization and Manipulation of Sounds/Tones,
i.e., musical note organization, instrument play

Interpersonal

Discussions, Listening, and Communicating, i.e.,
consensus building, cooperative learning
Personal Interactions, i.e., group/team projects
Creating Synergy, i.e., human interest activities,
feedback, empathy practice

Intrapersonal

Self-Reflection and Introspection, i.e., self-analysis,
surveys/questionnaires

Questioning, i.e., values clarification, higher order
reasoning, thinking strategies

Self-Motivation and Motivation, i.e., independent
studies, silent reflection activities, concentration
games

Note: The MI Design Model revised based on Round Two subject matter expert feedback.
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