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How to Make Educational Lemonade Out of a Didactic Lemon:
The Benefits of Listening to Your Students
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When educators develop and introduce new learning approaches or resources, they usually
have specific didactic goals in mind that they want to achieve. However, these goals may
not always match the needs of their students, who often confound such plans by finding
new and different uses for the educational tools that are offered to them. Originating from
the author’s work as the histology component director at the University of Michigan, the
experience described here provides an example of a learning resource being reappropriated
by the learning community. In order to encourage dental students to study histological
micrographs after faculty-guided laboratory sessions were eliminated, the author prepared
and offered them a series of PowerPoint files with histology images and some correspond-
ing questions. However, instead of increasing their motivation to use the online virtual
microscopy resources, students adapted this new tool for reviewing the material and for
self-evaluation whether they were prepared for upcoming examinations. Although the
product did not succeed as originally devised, it turned into a very popular review resource
for the author’s students. Students’ feedback and critical input, as well as their active par-
ticipation in producing additional, similar learning tools were the deciding factors for this
successful change of purpose and the further development and refinement of this new
learning resource. Anat Sci Educ 12: 572-576. © 2019 American Association of Anatomists.
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INTRODUCTION

Histology, or microanatomy, is one of the basic science subjects
of most medical and dental curricula. Histology addresses the
structure and function of cells and tissues at the microscopic
level and provides a foundation for many other basic sciences
and clinical topics that are taught in parallel or later on to
biomedical professional students. Traditionally, histology edu-
cation consists of both an instructional (usually lecture-type)
and a laboratory component. The histology laboratory segment
helps students to develop and hone their recognition and inter-
pretation skills of microscopic images and to link the structural
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arrangement of cells and tissues to their biological function.
However, recent curricular developments have resulted in
less time being available for histology laboratory instruction
(Drake et al., 2009, 2014), sometimes triggering the develop-
ment of novel electronic self-learning tools (Khalil et al., 2010;
Trelease, 2016).

Over the last 20 years, the in-classroom time for the teach-
ing of the anatomical sciences, specifically microanatomy/
histology, has been dramatically reduced at the University of
Michigan. From an independent, separate course structure with
lectures and laboratory sessions, histology is now being taught
in integrated, organ-based sequences at both the University of
Michigan dental and medical school. As a result, faculty-guided
laboratory sessions were abolished at both schools and the
study of histological images was shifted to a website with vir-
tual micrographs which require students to acquire knowledge
and skills in a self-teaching modus (UMMS, 2018). Histology-
teaching faculty have supplemented this change of teaching
paradigm by developing additional self-learning resources
(described in Holaday et al., 2013).

When about 10 years ago instructor-guided histology lab-
oratory sessions were eliminated for dental students at the
University of Michigan, the author tried to devise a way to
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encourage students to view and examine more histological
images than were provided in his lecture handouts. It was hoped
that this encouragement would motivate students to use the
online Michigan Histology website (UMMS, 2018) that substi-
tuted for faculty-guided laboratory sessions. As a solution, the
author created short PowerPoint files for his histology lecture
topics that contained representative and high-quality images
for students to use for an additional look at cells and tissues
after lectures, thus coining the term SecondLook™ for this new
educational tool (Hortsch, 2016). Adding guiding questions
to these images was no more than an afterthought, mainly to
entice students to use the new resource and to confront them
with the challenges of histological image analysis and struc-
ture recognition. Initially, these PowerPoint files were offered
to dental students and later also to medical students, who still
had instructor-guided histology laboratory sessions at that
time. Both groups of students quickly made this new resource
their favorite supplemental histology learning tool (Holaday
et al., 2013; Johnson et al., 2015), although in a different way
than originally intended by the author. This development was
mainly student-driven by giving feedback to the author. The
importance of student feedback as a positive force for the
improvement of the learning environment and resources has
been recognized by others (Harvey, 2003; Richardson, 20035;
Davis et al., 2014). However, it has not been widely discussed
and analyzed, specifically in the anatomical sciences (Davis
et al., 2014).

REAPPROPRIATING THE RESOURCE

Instead of viewing the PowerPoint files that were provided to
them as an encouragement to study histological images on the
Michigan Histology laboratory website (UMMS, 2018), many
students used them as a quick review of the histology material
taught in the corresponding lectures and the laboratory web-
site. Some students even commented that with having these
review PowerPoint files available, they skipped looking at vir-
tual histology slides on the Michigan Histology website. This
indicated the opposite outcome than was hoped for.

The questions in the Secondl.ook™ review tools have an
open-ended format, instead of the multiple-choice-type prob-
lems that are used for histology quizzes and examinations at
the University of Michigan. As the new resource does not sim-
ply provide more potential examination-type questions, some-
thing students are usually clamoring for, the use of the new
PowerPoint resource as a review tool for upcoming examina-
tions was somewhat surprising to the author.

Based on the students’ feedback, the author realized that
this type of didactic resource could serve as a powerful tool
for students to uncover their deficiencies and gaps in knowl-
edge and recognition skills before upcoming examinations.
The SecondLook™ question structure of using the answer
to a question for asking a follow-up question and so on pro-
vides a simple scheme of guiding the students’ thought process
and of linking seemingly distinct facts and observations into a
coherent network (Hortsch, 2016) (Figure 1). Learners can see
connections and better remember otherwise dissociated details,
thereby resulting in a deeper and more complex understanding
of the material. Based on the Socratic method, this approach is
equally valid for both the basic sciences and clinical fields and
is a fundamental principle of evidence-based medicine (Duban
et al., 1982; Overholser, 1993; Rosenberg and Donald, 1995).

FURTHER DEVELOPMENTS AND NEW
LEARNING OPPORTUNITIES

In end-of-course teaching assessments, students soon asked
for more review files covering all histology lecture topics. This
indicated to the author that they placed a high value on the
new didactic tool. Having realized how this new resource was
primarily used by students, the author completed a full series
of PowerPoint files, covering all topics taught in the various
histology courses at the University of Michigan. Subsequently,
these original PowerPoint files were converted into a mobile
application that students could use on their smartphones
and computer tablets (Hortsch, 2016). The mobile applica-
tion format added additional user features not available with
the PowerPoint files, like adding the ability to randomize
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the order of the content pages and to combine different top-
ics into personalized review sessions. More recently, a third
SecondLook™ format, a website version, has been added for
students using laptop and desktop computers that will not run
the mobile app. These additional, user-friendly features and
different access formats made the new resource even more
valuable as a review tool.

Listening to one’s students has its rewards. The
SecondLook™ review resource is now the most popular sup-
plemental study resource for students learning histology at
the University of Michigan. When surveyed about their use
of histology learning tools, 95 to 97% of histology learn-
ers said that they “always” or “frequently” use it, usually in
preparation for upcoming histology quizzes and examinations
(Holaday et al., 2013; Johnson et al., 2015). Most students
use the SecondLook™ resources multiple times while learning
histology (on average about three times) with the highest use
about one day before an upcoming quiz or examination. Many
medical and dental students mentioned to the author that they
reused the SecondlL.ook™ tools during their preparations for
professional board examinations such as the United States
Medical Licensing Examination® (USMLE®) and the National
Board Dental Examination (NBDE) Part I).

Both official teaching evaluations, as well as personal inter-
actions with individual students made the author realize that
students’ need for efficient review resources in an ever more
complex and demanding learning environment is not only
important, but also universal. This insight opened a second
avenue of learning, both for the author and his students. The
basic concept of the SecondLook™ self-assessment tool is eas-
ily transferable to other subjects, especially those involving
images, like the other anatomical sciences (Figure 1). Therefore,
it was not surprising that a number of more senior students,
having experienced the value of the new resource during their
histology education, approached the author and suggested the
creation of additional resources for their junior peers. Several
new self-assessment tools have now been produced by upper
class dental and medical students with the help and under the
guidance of faculty content experts (Figure 1). The participat-
ing students often start the project to fulfill a non-classroom
research or education requirement in their curriculum and
sometimes have the intention of specializing in or of pursuing
residency training in these fields. In addition, the new projects
have expanded the concept into clinical areas for which few
efficient review tools are currently available.

Thus, originally designed as an enticement to study histo-
logical images, the SecondLook™ idea has evolved into a gen-
eral self-assessment tool that allows students to quickly and
efficiently review their knowledge of a basic science or clinical
subject and later be the creators of new, advanced educational
material for their junior peers.

Students’ input was the guiding principle in this evolu-
tion, reflecting the shared responsibility of the teacher and
the learner in a competency-based education framework for
the development of lifelong learning and self-assessment skills
(Schumacher et al., 2013). It is hoped that the simplicity of
the didactic approach and the requirement of only limited
PowerPoint mastery will enable educators at other schools to
create similar resources for and also with their own students,
covering other basic science and clinical subjects. The transla-
tion into a mobile app or interactive website format is entirely
optional and many University of Michigan students still prefer
to use the original PowerPoint files on their laptop computers.

THE IMPORTANCE OF STUDENT-
TEACHER COMMUNICATION

For some time, the importance of student feedback for the
improvement of learning materials, didactic strategies, and
the educator’s effectiveness has been recognized (Tyler,
1949; Cohen, 1980; Nathenson and Henderson, 1980;
Harvey, 2003; Davis et al., 2014). In addition, it can also
support other didactic goals, such as the promotion of stu-
dents’ professionalism (Camp et al., 2010; Youdas et al.,
2013).

There are multiple pathways by which educators receive
student feedback about their teaching, as well as for the offered
didactic resources and the learning environment, each with spe-
cific advantages and disadvantages (Richardson, 2005; Yao and
Grady, 2005; Fluckiger et al., 2010). Thus, there are a number
of ways for educators to learn how the didactic resources that
they offer to their students are being regarded and used (or not
used). Both teaching evaluations and personal interactions with
students alerted the author that they valued his new learning
resource.

First, educators usually receive standard teaching evalua-
tions after the completion of a course. Although not specifi-
cally prompted, students often mentioned the SecondLook™
resource in their histology teaching evaluations and described
it as particularly helpful. In general, official course evaluations
remain the most common way to receive students’ critiques
and comments. A second, very useful avenue of communication
is to take a few minutes and to talk with individual or small
groups of students, for example after class time, when advising
students, or at other opportunities outside the classroom. In the
author’s experience, professional students are usually happy to
give candid feedback.

However, such feedback is of little values unless edu-
cators take responsibility to consider and to act upon it
(Richardson, 2005; Moore and Kuol, 2005). The role of a
good teacher is more complex than just being an expert in
a specific field. It includes diverse aspects, like being a role
model, facilitator, assessor, and resource developer (Harden
and Crosby, 2000). An effective educator will try not only
to provide constructive feedback to his/her students, but
also to receive it (Harden and Crosby, 2000; Korthagen et
al., 2014). To be successful, this process has to be based on
effective interpersonal relationships (Frymier and Houser,
2000). A bidirectional, efficient teacher-student communi-
cation involving learners as active partners is often of cen-
tral importance for the success of a new didactic strategy or
concept (Boud and Molloy, 2013; Korthagen et al., 2014;
Border, 2017). In order to be honest and true, such com-
munication must also be built on mutual trust and respect
(Syverud, 1993).

In this context, it should be noted that new technologies
like social media also offer new opportunities to engage with
students in an effective and fruitful exchange of ideas and
information. That platforms, like Facebook and Twitter, when
well-integrated into a course, can raise students’ engagement
has already been demonstrated (Junco et al., 2011; Cheston
et al., 2013; Hennessy et al., 2016). Their value to enhance
knowledge acquisition and to serve as conduits for valuable
and actionable feedback and student-teacher collaborations
still needs additional research and more rigorous testing
(El Bialy and Jalali, 2015).
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CONCLUSIONS AND CAUTIONS

The author’s experience described here serves as an exam-
ple of role reversal: the educator becoming the learner and
the students becoming teachers. In today’s learner-centered
educational environment, instructors need to recognize the
needs of their students and identify didactic approaches
and resources that will help them reach the intended learn-
ing outcomes (Spencer and Jordan, 1999). However, the
best didactic intentions and careful plans sometimes go
awry. It is at these moments that educators have a chance
to step back, reevaluate, and to change course. This pro-
cess requires careful observation of students’ behaviors, a
recognition of their needs, and a detailed understanding of
the reasons why students make specific choices during the
learning process. Flexibility of personal teaching strategies
and an ability to reexamine cherished didactic approaches
are also demanded of the teacher.

Students often find novel and non-intended applications
for the educational material and the resources that are pre-
pared for and offered to them. However, these usages may
not always support a positive or improved learning outcome
(Hortsch, 2015). A few of the University of Michigan his-
tology students responded that having the SecondLook™
resource available, they did not use the Michigan Histology
website and did not participate in other learning opportuni-
ties, like lectures. The e-learning community appears to agree
that electronic learning tools work best as part of a network
of complementary learning resources, including traditional
educational strategies (Alexander, 2001; Childs et al, 2005;
Ruiz et al., 2006).

The successful example of teacher-student interaction
reported in this article should not be misread that students are
always correct and are the best judges of didactic strategies
and educational resources (Scott, 1999; James, 2001). After
all, they are still learners and usually lack the extended expe-
rience and subject knowledge of their educators. However,
they can give educators valuable feedback, when to change
and which of their didactic concepts and offerings is work-
ing or not. In addition, teachers’ and students’ objectives and
motivations are not always compatible and may sometimes
conflict (Border, 2017). However, the author’s experience
described here indicates that sometimes they harmonize and
complement each other.

Another limiting factor can be the effectivity or ineffec-
tiveness of the feedback provided or received. As Hattie and
Timperley noted in their 2007 paper, “Feedback has no effect
in a vacuum; to be powerful in its effect, there must be a
learning context to which feedback is addressed” (Hattie and
Timperley, 2007). In her 1993 paper, Kathleen Brinko out-
lined several important aspects that influence the effective-
ness of feedback for the improvement of teaching (Brinko,
1993): the first being the source of the feedback, followed
by what is being delivered and when. Hattie and Timperley
(2007) added three additional major factors that can turn
feedback ineffective: the balance between positive and nega-
tive feedback, the classroom use of feedback, and the role of
assessment in feedback. Therefore, educators must be aware
how they provide feedback to their students and whether it
is correctly received and understood (Orsmond and Merry,
2011) and also realize when students provide feedback back
to them and what that feedback means.

It is always important to listen to one’s students, not only to
learn which educational resources they prefer and why, but also

how they use them. Success in education is often grounded in
being adaptable to students’ needs and preferences without fol-
lowing them blindly (Davis et al., 2014). However, an emphasis
on the mutual goals of the educator and the students is benefi-
cial to this process.
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