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Here are some ideas and questionswe might take up when we meet, although I am happy to
discuss other issues as well.

1. Are there dimensions to the "transformative" characteristic? Through the threshold concept
literature and the reading done to prepare for the Teagle grant, I believe that students can be
transformed along four dimensions:
. personal - This reflects a transformation in the students thinking about themselves. There

are 'small' and 'large' facets to this dimension. On the 'small' side are such things as
confidence and a sense of self. On the 'large' side are things such as value system and
worldview. So, personal experiences of transformation would include a shift in one's
sense of self, value system, and/or worldview.

. social- Looking beyond oneself into a community; again, there are 'small' and 'large'
facets. On the 'small' side there is one's position within, say, a disciplinary or
professional community. The 'large' side describes one's position within society. The
transformation can mean moving between communities or further into one. For example,
becoming more identified with a disciplinary community, which is what I see happening
when students move along the kind oflearning trajectory Peter and Jean talk about.

. epistemological- We expect the student to (eventually)ask: What is the source of
knowledge? How do I know what! know? How is knowledge constructed? These kinds
of insights surely must be central to "thinking like an economist (or a biologist or a ...)".
A student's episteme makes it possible to ask questions, but also, by its very nature,
limits the kinds of questions that can be asked. I think there is more going on here when
combined with the integrative characteristic (more on this below). The transformation
here is in the development (Jerry prefers "evolution") of the student's episteme in terms
of its effectiveness to explain phenomena, to predict events, and to generate new
knowledge.

. ontological - When a student masters a threshold concept, another concept within a ,

discipline's ontology is understood, as well as its connectionsto other concepts in the
ontology. This is the most benign of the dimensions;more like an accretion of knowledge
than anything else.

As part of the work on the grant proposal we submitted, I was reading the work of Baxter
Magolda (2001) who talks about student growth as a journey toward "self-authorship." What
is really interesting is that she identifies three aspects to growth in self-authorship: Who am
I? (what I call the personal dimension); How do I know? (what I call the epistemological
dimension); and, What relationship do I want with others? (close to my social dimension).
According to Baxter Magolda, key to growth in these dimensions is the extent to which
"hearing one's own voice" is part of answering these questions. She identifies four phases we
go through in finding answers to these questions. What differentiates the phases is largely the
degree to which you see knowledge as objective truth imparted by someone else (the earliest
phase) or as something generated and contextual (the latest stage). As students move through
the phases they are transformed along the personal, social, and epistemological dimensions.



2. Are there dimensions to the integrative characteristic? This is less clear to me, but perhaps
there are the following. Much of this comes from the work Jerry and I have done trying to
see a threshold concept in the context of the concepts it connects (integrates). We have seen
this as providing the path toward making curricular and pedagogic changes that will result in
improved student learning.
. additional meaning - A previously understood concept takes on additional meaning in

the context of a threshold concept.
. additionalconnections- New connectionsbetween concepts become possible with

understandingof a threshold concept.These connectionsmight be source of the
additionalmeaningdescribed above.

. conceptualcoherence- This is the most compelling of the dimensions. A characteristic
of the integrationfor a thresholdconcept is that "seeing things in a new way" means that
what was already known know has an explanatoryand perhaps predictive coherencethat
was previously missing. It is relatively easy to see this producing one or more dimensions
of transformationin a student; imaginethat prior to understanding a threshold concept,
you have a collection of concepts that are loosely connected and which consequently
have little or no explanatoryor predictive capacity. Acquisition of the threshold concept
forges new connectionsbetween the associatedconcepts, providing not just additional
meaning for them individually or connectionsbetween them, but a more generative
ability as a whole.

3. I have worked from the premise that if concept X is a threshold concept in disciplineY, then
it is so for everyone studying in disciplineY. That is, if you and I are studying disciplineY,
then conceptX is a threshold for both of us. It might be troublesome for me and not for you,
but it should be equally (?) transformativeand integrative for us. However, I wonder about
this. Is it likely that there are particular conceptswithin a discipline that have (at least some
dimensionsof) the transformativeand integrativecharacteristics?Or is it more likely that
there are transformative/integrativemoments and that the trigger is a concept or skill that fills
some epistemologicalgap a studenthas? In which case, the triggers may differ by student.
That is, the trigger that transformsme and helps me see some part of a discipline in a new
way is not necessarily the trigger that does it for you. The work of Baxter Magolda suggests
these moments exist. Further, what about a broader notion of threshold experiences?For
example, asking a different set of questions, which allows you to formulate a problem
differentlyresulting in a very differentperspective on a topic that opens up a wide variety of
possibilities not previously visible? Does this overlap with threshold concepts, or is it a
separateexperience altogether?

4. Epistemologicalobstacles and ideology (Piaget and Garcia, 1989).I could see a threshold
concept arising from an epistemologicalobstacle that is itself the result of an ideological
framework (worldview?)that may not allow certain questions to be raised or may frame
thinking such that the questions are consideredirrelevant.Alternatively,might some
epistemologicalobstacles (and consequent threshold concepts) be of our own creation
through poor or ill-consideredteachingpractices (Schoenfeld, 1988)?The concept of 'limit'
in mathematicsmay be an example (Artigue,2001).
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