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Remarks on Scientific Inquiry and Instructional Design Research

In a recent doctoral seminar in the Instructional Systems program at Florida State
University, Prof. Seel asked participants to indicate what each regarded as the single most
important research question to be addressed in the next five years in the domain of
instructional systems, broadly and loosely defined to include analysis, design,
development, evaluation, management and technology. Answers reflected topic areas
rather than research questions. He then asked each student to indicate an appropriate
research methodology to address [part or all of] the indicated question — problematic
since topic areas rather research questions were indicated. | was struck by two things.
First, the notions of ‘science’ and ‘research’ seemed to vary considerably from one
person to another. Second, specific responses indicated a strong tendency to only
consider those aspects of instructional systems with which a particular individual was
engaged, with the implicit assumption that what each was doing represented the most
critical research issue in instructional systems.

What is science? What is the nature of scientific inquiry? What distinguishes scientific
research from other forms of research? What do scientists do? There are many answers to
such questions. They can be found in books on the philosophy of science and in nearly
every introductory text to a particular scientific discipline. I found myself generating such
questions during Prof. Seel’s seminar as various doctoral students provided their
responses. | settled on a rough and ready representation of inquiry in physics as a starting
point. For centuries, physicists have been asking such questions as these: (a) what kinds
of things are there in the universe? and, (b) how do these different kinds of things affect
each other? My first thought was that the basic questions within a discipline had
remained fairly stable over the years; what have changed are the instruments and tools
used to develop answers, which have led to new answers. Of course research methods
and perspectives have also evolved, partly based on new answers to the basic questions.
The basic research questions are basically unchanging. What changes are the answers.
Moreover, interpretations of the basic questions may change considerably over the years;
new interpretations of the basic questions might be regarded as representing a new
approach, or possibly even a paradigm shift.

For example, Empedocles, (a pre-Socratic physicist who lived circa 492-432 BCE)
believed that there were only four basic things - earth, air, fire and water — and that the
physical world and our experiences could be completely accounted for in terms of these
four elements. Aristotle further elaborated this view of matter and argued that all earthly
substances contained mixtures of these four elements, with the particular distribution of
the basic elements determining the nature and appearance of a particular object. For
example, a rock contained much more earth than air, fire or water, according to Aristotle,
which is presumably why rocks are hard, not readily combustible, and not easily
transformed into liquid or gaseous forms. Aristotle then identified four kinds of causes:
(a) material cause — the basic composition of an object; (b) formal cause — the inherent or
underlying structure of a thing; (c) efficient cause — how the thing came to be in its
current state; and (d) final cause — the purpose of an object.
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We do not think about the world in the same way as did Empedocles and Aristotle.
Physicists no longer accept their account of the physical world. In spite of dramatic
advances in physics in the last two thousand years, much has not changed. What has not
changed are the basic questions: What kinds of things exists and how do they interact?
Scientists are still attempting to elaborate adequate answers to these basic questions.
Modern answers are that there are some 118 or so elements — a few more than four — and
these elements are comprised of more basic building blocks — with leptons, quarks, and
bosons being the basic categories for these sub-atomic building blocks.

Okay — 1 did not recall all of those details late at night after the seminar. | had to look up
a few things. My basic line of thought, however, was that this framework might be
applicable to Prof. Seel’s questions. Imagine a door that has this question posted outside:
What do instructional design researchers regard as the basic elements and what do they
propose as the critical interactions among these elements? Shall | open this door? What
might | find inside?

There is someone pulling on my elbow telling me not to waste my time opening that door.
This person says that such an account applies only to the hard sciences — the physical
sciences, such as astronomy, biology, chemistry, and physics. This person says that the
soft sciences are different and include the social sciences and what Herbert Simon called
the sciences of the artificial. | understand those distinctions, I think, but there are some
common concerns across all the sciences. Basically, what scientists want to know is what
exists — the building blocks — and how these things interact to bring about the things we
observe or would like to create. While causal interactions might be more difficult to
establish in the social sciences, there is still strong interest in understanding, explaining,
and predicting critical interactions. While the things that social scientists investigate
might not be as precisely defined as those investigated by physical scientists, there is still
strong interest in identifying the basic elements that explain and can predict what we have
observed and are likely to observe in the future.

Perhaps this is a biased or naive interpretation of science. Perhaps not. Nonetheless, | am
going to push that door open and go looking for the basic elements and their interactions
in the domain of instructional systems. What will | find?

What are the basic building blocks of an instructional system? What comes to mind
immediately are students, instructors, things to be learned, and instructional resources.
This might be an earth-air-fire-and-water kind of answer, though. Each of these elements
might be further elaborated in terms of more discrete components which are more
informative with regard to explaining interactions that are observed or desired.

What are the essential interactions or causal influences in an instructional? Outcomes
common to most instructional systems include improved understanding and performance
with regard to some body of knowledge or set of skills. This implies that there should be
reliable ways to assess relative levels of understanding and performance (relative to past
performance or understanding or relative to a desired standard or goal). Other outcomes
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might be identified, and these might be further elaborated in terms of types of outcomes
(e.g., affective, cognitive, psycho-motor or ... there are many ways to cluster outcomes)
and their relationship to other knowledge and skills.

Regardless of the sophistication and granularity of the components and interactions, we
want to understand the various things that comprise an instructional system and how they
are related, especially with regard to efficacy in achieving desired outcomes. Maybe.
Well, | seem to recall Gagné saying that our job was to help people learn better. What can
we do at a systems level to fulfill that responsibility? How can we measure success?

Lastly, there is the notion of research issues central to progress in a domain. The students
who responded to Prof. Seel each had a favorite area of inquiry. Why believe that one’s
favorite area of inquiry is critical to progress in instructional systems research, however?
What evidence can one bring to bear to defend such a view? How might one identify
critical areas of research inquiry?

One might think beyond oneself and one’s own training and set of predispositions. One
might look at what distinguished researchers have said. The Book of Problems (see the
2002 events archive at www.learndev.org) would be a good starting point, | would think.
I recall the advice | was given when selecting a dissertation topic by Ed Allaire: Pick the
central domain and then pick a central unresolved issue within that domain. Of course
there is some subjectivity in this — there will be different views about the centrality of
domains and issues. I suspect, however, that a small number of alternatives can be
identified. What might these alternatives be for instructional systems?

That is where | thought the discussion might have gone in Prof. Seel’s seminar, or at least
that is how it was going in my mind during the seminar. What | have not touched upon
yet is a core issue involving values — values that are at the core of scientific inquiry. The
starting point of scientific research is a desire to understand a phenomenon or situation or
sequence of events. This implies that one admits to a state of relative ignorance: “I do not
understand this.” One might say that humility (“I know that I do not know”) is the
starting point of every scientific inquiry. What do leading instructional systems
researchers admit to not knowing or not understanding?

Furthermore, in order to continue with a scientific investigation, one must be open to
alternative explanations — this is one possible explanation; perhaps there are others. The
inability to imagine alternative explanations does not mean that alternative explanations
do not exist. Alternative explanations always exist (this is a remark about the logic of
scientific explanations). Humility is the starting point, and openness to alternative
explanations is required for sustained inquiry.

Perhaps no one mentioned such things because they are so obvious. I find myself

requiring such reminders, though.

Mike Spector
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