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Developing the ability work confidently with
the primary literature – to read, review, and
critique, as well as extract relevant
information – is a critical skill. With this
innovation, I have tried to streamline the
development of this skill using something
called ‘eDrops’ (electronic, Directed reflective
opportunities). eDrops are intended to
provide scaffolding for the students and
support their development in a structured,
guided environment as they read real
abstracts/papers. By placing embedded
‘notes’ or ‘questions’ in electronic versions of
the abstracts/articles that the students
‘uncover’ as they read, we can help them to
more quickly develop critical thinking skills.

In essence, certain areas of the abstract (or
article) are highlighted in such a way (using
field tools in Acrobat) that when a student is
reading they can roll the mouse over a

Thus far, I have developed ‘eDrops’ for roughly
25 abstracts and 10 journal articles for student
use in the introductory biomechanics course
and an advanced biomechanics elective.

Ideally, one would start with detailed, guided
questions (as eDrops) early on, transitioning
to less directed eDrops as the students
develop some experience, then moving to
highlighted areas (but no eDrops) so the
student knows there’s something here, but
they must work on it). Finally, one could have
the students develop their own annotated
abstracts (meaning make their own eDrops).

METHODS

Six cadaveric shoulders (57±8 yrs.) were dissected free of all skin
and musculature leaving only the scapula, humerus and glenohumeral
capsule. The AB-IGHL (10x15 mm) was then excised and a 3x3 grid of
black delrin markers was attached to each tissue sample for strain
tracking with a custom motion analysis system (Spicatek, Inc.,
Accuracy: 0.01mm). Each AB-IGHL was then loaded in tension in the
longitudinal direction to determine the mechanical properties of the
normal tissue. This non-destructive loading protocol consisted of
applying a 0.5 N preload and measuring width, thickness, and clampto-clamp distance. Each tissue sample then underwent ten cycles of
preconditioning (0-1.5 mm, 10 mm/min) and was subsequently

METHODS

This innovation is largely ‘reflective/selfdirected’ and therefore most directly matches
the highlighted pedagogical topic of ‘Active
and Self-Directed Learning: Inside the
classroom and/or in preparation for class’

Introduction and Objectives
The objective/educational outcome of this
innovation is to assist students as they work
to make the transition from someone who
believes something because it in an abstract
(or article) to an ‘informed’ reader of the
primary literature. By an ‘informed’ reader,
this means someone who can bring to bear
their knowledge from other courses and/or
experiences to gauge the reasonableness of
the research they are reading, and to
develop targeted questions. ‘eDrops’ are
intended to provide scaffolding for the
students and support their development in a
structured, guided environment, at least as
they begin reviewing the primary literature.
One of the major challenges students
face as they begin to read the primary
literature is a complete lack of
experience . . . not surprising since they are
just learning. The big question is: How can
we help them to develop as informed
readers/evaluators of the literature?
Since I can't be looking over their
shoulder to point out interesting questions/
notes as they read - I tried the next best
thing; creating .pdfs of current research
abstracts in which I had embedded pertinent
questions at specific points in the abstract/
article.

Six cadaveric shoulders (57±8 yrs.) were dissected free of all skin
and musculature leaving only the scapula, humerus and glenohumeral
How were the markers attached to a
capsule. The AB-IGHL (10x15 mm) was then excised and a 3x3 grid of
moist piece of ligament tissue?
black delrin markers was attached to each tissue sample for strain
Could this affect the tissue and/or
tracking with a custom motion analysis system (Spicatek, Inc.,
the resulting data?
Accuracy: 0.01mm). Each AB-IGHL was then loaded in tension in the
longitudinal direction to determine the mechanical properties of the
normal tissue. This non-destructive loading protocol consisted of
applying a 0.5 N preload and measuring width, thickness, and clampto-clamp distance. Each tissue sample then underwent ten cycles of
preconditioning (0-1.5 mm, 10 mm/min) and was subsequently
Figure 1. An illustration of a research abstract that has been modified with eDrops. The exploded view of the methods section
shows the gray boxes surrounding specific items of note which are the eDrops, and the lower view shows what would appear to the
student (as an example) if they mouse over (the black arrow) the eDrop ‘markers was attached’.

highlighted area and see a specific, targeted
question pertaining to that area of the
abstract (Figure 1). This enables me to sort
of ‘ride shotgun’ with them as the students
first began reading/critiquing the primary
literature. Working from current research
abstracts, I read them, make notes where I
mentally ‘catch’ on a particular method,
technique, assumption, etc. and then
highlight the abstracts for things that should
engender questions based on the students
present level of knowledge in biomechanics.
For example, how fast was the testing done?
Does the specimen preparation affect the
results? If so, how? Etc. (Figure 2)?

Developmental History
The eDrops approach of ‘annotated’
abstracts/articles was something I started
by hand a couple of years ago, by placing
asterisks in abstracts/articles I asked them
to read to remind students that ‘something
was going on here’. Transitioning to an
electronic form, this has been utilized in my
Junior-level Biomechanics course the last
two years (and in one graduate course).

Major Issues to Resolve
First of all, while I have anecdotal data on the
effectiveness of eDrops, some formal
assessment is needed to determine whether
the eDrops are benefiting the students (or
some subset of students) in terms of their
development as ‘informed’ readers . . . how
quickly, and how deeply are they learning?
Secondly, the process of creating the eDrops in
the .pdf of the abstract is still a little clunky
and time-consuming, but workable. It looks
like the creation of the eDrops might be made
much easier through the use of the Apple
scripting language and .pdf manipulation.

Execution

Discussion

It is possible to employ the eDrops approach
anytime you ask students to read an abstract
or article. Typically, it would be part of a
homework assignment, so students have time
to read the abstract and to interact with your
eDrops (embedded questions/ideas) prior to
discussions in class.

Thus far, the ‘eDrops’ seem to have worked in
terms of helping students develop more
quickly into ‘informed’ readers of the primary
literature. Using eDrops to provide
scaffolding for them as they interact with the
primary literature, appears to help students
produce much better critiques than in the
past, and also to begin to recognize (earlier)
that they know enough to ask good questions
more quickly than previously. Some students
reported that they would have preferred a
‘pay as you go’ type model . . . in which they
had to ‘pay’ (in some form) for the ‘eDrops’,
but benefit if they happened to not need them
when reading. Development is ongoing!

Data Check #3: The authors
have reported Cauchy stress
(that is, current force per unit
current area), but is this what
is typically collected during
tensile testing? What impact
might this have on the data?
What is stretch, and how is it
related to strain?
Figure 2. An illustration of an alternative eDrop style: In this
case, a guiding question appears when the students rolls the
mouse over (the black arrow) ‘Data Check #3’, and a red box
highlights a specific point of interest in the abstract (the red
box around the label for the vertical axis).
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