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Defining the Scholarship of
Teaching and Learning in Microbiology

Spencer A. Benson
University of Maryland-College Park

What is the scholarship of teaching and learning? Inthisarticle | describe
several typesof scholarship, giveabrief historical overview of teaching schol-
arship, address the differences between teaching excellence and the scholar-
ship of teaching, and list a set of properties one might use to define the schol-
arship of teaching microbiology. Lastly | describe some of the relationships
between teaching and learning. Ultimately, there is no single definition for
the scholarship of teaching and learning; rather, there are many overlapping
definitionsthat areindividual, discipline, institution, and situation dependent.

A Brief Background
The concept that teaching involves and requires scholarship isboth ancient
and new. Many of our greatest philosophers and scientists were first and
foremost teachers (e.g., Socrates, Aristotle, Galileo) and it was through their
teaching that knowledge was constructed. Aristotle once proclaimed, “ Teach-
ing is the highest form of understanding”. More recently (1896), the Univer-
sity of Chicago’s first president, William Rainy Harper, stated, “The young
doctor sometimes forgets that the institution in which he works is under obli-
gation to furnish the best possible instruction to the students whom it has
gathered within its walls...If a man is unable to teach, he cannot rightly re-
ceive an appointment in the University” (7). Certainly in the first half of the
1900s, teaching was the primary purpose for public and private educational
ingtitutions. However, with the emergence and increased availability of pub-
lic and private research funds, the nature and roles of the University and its
reward systems changed (6) from one that focused on teaching to one that
focused on research and the scholarship of discovery. In 1990, Ernest Boyer's
seminal report Scholar ship Reconsidered: Prioritiesof the Professorate (known
asthe Boyer Report) called upon universitiesto rethink what scholarship means
(3). Inthereport, Boyer outlined four types of academic scholarship (Box 1).
As defined by Boyer, the scholarship of teaching connects and encompasses
all the other forms of scholarship and facilitates their perpetuation. Further-
more, it has been argued (9) that the scholarship of teaching is the most cen-
tral and important type of scholarship.
The effects of the Boyer Report are well known. Today on nearly every
campus there are faculty members who individually and in groups are ac-
tively defining, promoting, and doing the scholarship of teaching. Discus-
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ness of all things.

Box 1. Four types of scholarship (3)
+» The Scholarship of Discovery: the discipline research we do and publish.
«» The Scholarship of Integration: the intellectual work and writings that
allow oneself and others to construct, see, and understand the connected-

«» The Scholarship of Application: the application of knowledge to real
world problems, for the betterment of worlds big and small.
«» The Scholarship of Teaching: the works of helping others understand and

construct knowledge so they may engage in the other forms of scholarship.

sions about teaching and the scholar-
ship of teaching are occurring at many
levels—within departments, teaching
centers, campus senates, and profes-
sional societies. Often these discus-
sions wrestle with the issue of how to
define the scholarship of teaching. So
what isthe scholarship of teaching and
learning at thelocal and personal level?
Let usbegin by clarifyingwhat itisnot.

What It s Not

One thing the 1990 Boyer report
failed to do was to clearly define the
rel ationship between the scholarship of
teaching and excellence in teaching.
During the 1990s there was much dis-
cussion of whether excellenceinteach-
ing constitutes primafacie scholarship
of teaching. Certainly, many excellent
teachers practice scholarship of teach-
ing. But excellence in teaching is not
necessarily scholarship of teaching. |
use the term excellence in teaching to
refer to individuals who through their
pedagogy or personal attributes bring
about increased student learning. We
all have colleagues and know of teach-
erswho, by their distinct forms of peda-
gogy, deep commitment and caring, or
unique personalities, are able to con-
nect with students in special waysthat
stimulate and encourage themto learn.
Such individuals are recognized as
great teachers and are exemplars of
excellenceinteaching. But their teach-
ingisnot necessarily an example of the
scholarship of teaching.

Does scholarship of teaching require
excellence in teaching? Certainly not!
Even though faculty memberswho en-
gage in the scholarship of teaching
strivefor excellence and increased stu-

dent learning, it is possible that when
one practices the scholarship of teach-
ingit may not result inincreased learn-
ing, at least not initialy. In my own
attempts at the scholarship of teaching,
not all of the ideas and things | have
tried resulted in increased student learn-
ing. Many have had an effect, others
have had no effect, and some even re-
sulted in less student learning. Thisis
analogousto my effortsin research (the
scholarship of discovery), which fo-
cuses on achieving abetter understand-
ing of the antimicrobial agents present
in Chinese herbal medicines. So, if the
scholarship of teaching isnot necessar-
ily excellencein teaching and does not
necessarily result inincreased learning,
what isit?

Recognizing the Scholar ship of
Teaching

In order for faculty, departments,
campuses, and professional societiesto
recognize the scholarship of teaching,
there needs to be a set of defining at-
tributes. Lee Shulman, Pat Hutchings,
and others have written extensively on
the attributes of teaching scholarship
(4, 5, 8-10). In addition, professional
societies such as the Saciety for Col-
lege Science Teachers(SCST) (11) and
the American Association of Colleges
of Nursing (AACN) (1) have published
guidelines defining scholarship of
teaching. Both the SCST and AACN
guidelines are discipline specific. The
rolethat adiscipline playsin determin-
ing what constitutes the scholarship of
teaching for that disciplineisaddressed
in the writings of Mary Huber (8). To
my knowledge no comparable guide-
lines have been developed for biology
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or microbiology educators. What
might a set of working guidelineslook
like for scholarship of teaching in mi-
crobiology?

In Box 2 | have listed a set of 12
properties | think define the scholar-
ship of teaching microbiology. This
list is adapted from many sources and
isbest viewed asaworking list for fu-
turediscussions. Thelistisneitherin-
clusive nor prescriptive since there
may be examples of the scholarship of
teaching microbiology that have prop-
erties or attributes not listed in Box 2.
Inthenext section, | discussthese prop-
ertiesin more detail.

A Closer Look at the 12 Properties

| suggest that the first five proper-
ties are the essential aspects of schol-
arship of teaching in all disciplines.
The first step in the scholarship of
teaching beginswhen reflective analy-
sis takes a central role in the teaching
process. Too often teaching occurs
without reflection (or going “meta,” to
borrow a phrase from Pat Hutchings)
(9). Thisisespecidly trueat universi-
ties where the scholarship of discov-
ery isthe primary (and sometimes sole)
measurefor faculty performance. How
often have we seen colleagues at the

end of a semester assign final grades
and close the book on the course until
he or she teaches it again? Would we
do this following 12 weeks of bench
work on a research project—close the
lab book and sigh with relief? Even
worseisthefaculty member who opens
afile and removes the yellowed notes
(or computer disk) from past semesters
the day or week before the class starts.
Althoughitistroublesome, weall know
that at some institutions it is possible
for a faculty member to be considered
an adequate teacher by just teaching a
class and covering the course content
without ever thinking about the process
of teaching.

When educationalists talk about
metacognition (“going meta’), they
mean that we need to periodicaly step
back and deeply and critically reflect
upon our teaching before, during, and
after the course. Deep critical reflec-
tion is a fundamental activity for al
typesof scholarship. Inthe scholarship
of discovery critical reflection is a ne-
cessity that is forced upon the re-
searcher. Could onewrite a successful
grant, paper, or review or design an ex-
periment without deep reflection? Cer-
tainly not! Many faculty overlook or
never see the need for self-reflection

> w

disciplines

© N o g

and microbiology education

learning by students

Box 2. Twelve properties of scholarship of teaching and learning in
micr obiology education

1. Itinvolves reflective analysis by the microbiology educator

2. It involves documentation and dissemination of a product that facilitates the
learning of key concepts in microbiology

It involves appropriate review and critique by other microbiology educators

It builds upon the work of other educatorsin the field of microbiology and other

It allows other microbiology educators to build and improve on it

It stimulates intellectual exchanges among microbiology educators
Itispublic; it iswork that is shared with peers at all stages of its development
It is problem centric; it seeksto understand, solve, or advance knowledge about
aproblem in or related to microbiology education

9. Itiswork that is embedded in the principles and foundations of microbiology

10. Itinvolves practical engagement in teaching microbiology

11. It fosters connections within microbiology and to other disciplines

12. It maintainsfidelity to: thefield of microbiology, the communities microbiology
educators share, the educator’ sidentity and sense of self, and most importantly,

Property 1. Itinvolvesreflective
analysis by the microbiology
educator

about teaching because of the absence
of graduate training in how to teach,
the private nature of teaching, and/or
the perception that teachingisalow pri-
ority activity. To be a successful
teacher requiresonetoreflect onone's
teaching; only after deep reflection do
the importance, chalenges, and ben-
efits of engaging in the scholarship of
teaching become clear.

Beyond the obvious benefits of re-
flecting on our teaching, deep reflec-
tion often elevatesteaching fromajour-
neyman activity to a creative intellec-
tual activity. Whenteachingisviewed
inthisway, it can be directly compared
to the scholarship of discovery—the
scholarship most of us know best.
Thus, when practicing the scholarship
of teaching, we devel op teaching strat-
egies (experiments); wereview, evalu-
ate, and share our experienceswith oth-
ers (publish); peers evaluate our strat-
egies (peer review) and then develop
their own (construction of more knowl-
edge).

The act of sharing (properties 2, 3,
6, and 7) helps to differentiate the
scholarship of teaching from excellence
in teaching or scholarly teaching. One

Property 2. It involves
documentation and dissemination of
aproduct that facilitates the learning
of key concepts in microbiology

Property 6. It stimulates intellectual
exchanges among microbiology
educators

can be an excellent teacher and even a
scholarly teacher without sharing or
making public those things that confer
excellence. Indeed, teaching frequently
occurs without peer review. Peer re-
view and sharing can take many forms,
such as inviting others to visit our
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classes, discussing class and teaching
problems with peers, devel oping com-
mon exam questions, disseminating
teaching tools by writing journal ar-
ticles or giving presentations, and or-
ganizing discussions about teaching
and learning. In each instance, acom-
munity of peer teachersis enjoined for
support, review, and critique.
Community building and sharing
are the centerpieces of the scholarship
of discovery (research), and it should
be remembered that scholarship of dis-
covery was recognized and rewarded
only when it became reviewed, cri-
tiqued, and public. For microbiology
educators there are now many venues
for public sharing and dissemination of
peer-reviewed products of scholarship
in teaching. These include the annual

Property 3. It involves appropriate
review and critique by other
microbiology educators

Property 7. Itispublic; it is work
that isshared with peersat all stages
of its development

ASM Undergraduate Education confer-
ences, the new Microbiology Education
journal, Microbe Library curriculum
resources, and various ASM listservs.
In addition, a number of other profes-
sional science societies and groups
have appropriate venuesfor publication
of articles on microbiology education,
and there are severa on-line journas
devoted to the scholarship of teaching
and learning (see the resources section
at theend of thisarticle). Each of these
venues stimulates exchanges among
microbiology educators.

For me, properties 4, 5 and 8 best
characterize the scholarship of teach-
ing. All of usroutinely borrow or steal
from our colleaguesteaching tricksand
ideas, which we modify tofit our teach-
ing needs and environment. In doing
this, we are building upon the work of
others. Indeed one of the main reasons
for attending the ASM educational con-
ferencesisto collect new ideasthat we

can adapt to our teaching. Many of us
experience personal satisfaction in de-
veloping educational ideas or adapting
existing ones to our needs. One of the
rewards for developing or adapting a
new teaching ideais when a colleague
values it enough to adapt it for use in
hisor her class.

Property 4. It builds upon the work
of other educators in the field of
microbiology and other disciplines

Property 5. It allows other
microbiology educatorsto build and
improve on it

The problem-centric vision of the
scholarship of teaching is well pre-
sented and described in the writings of
Randy Bass, a faculty member in
American Studies at Georgetown Uni-
versity (2). His description of the
scholarship of teaching clearly rein-
forces its similarity to the scholarship
of discovery. For example, aresearch
project might ask, “How do bacteria
know to move toward food and away
from detrimental environments?’ In
the scholarship of teaching, the ques-
tion might be, “How doesadding avir-
tual lab on determining colony form-
ing units affect students' understand-
ing of the concept of dilutions?” Both
situations use a similar problem-ori-
ented framework, and in each case the
scholar defines a problem and then de-
signs approaches or experiments to
solveor better understand the problem.
It is worth noting that Bass's view of
the scholarship of teaching stemsfrom
aprofessional lens (American Studies)
far removed from microbiology; yet he
uses a framework all scientists recog-
nize and employ in the scholarship of
discovery.

Property 8. It is problem centric; it
seeks to understand, solve, or advance
knowledge about a problem in or
related to microbiology education

Properties 9 through 12 are impor-
tant but may not be essential to the
scholarship of teaching. However, they
do help to frame the scholarship of
teaching in abroader context. All dis-
ciplines contain attributes (facts, prin-
ciples, ideas, and connections) that de-
fine the discipline and make it recog-
nizable by students and practitioners.
For students to understand microbiol-
ogy and to be able to think like a mi-
crobiologist, they must have an under-
standing of and a feeling for these at-
tributes. Thus, the scholarship of mi-
crobiology teaching needs to encom-
pass and be connected to the fundamen-
tal characteristics that define microbi-
ology. For example, scholarship that
seeks to understand how class length
affectslearning isan appropriate prob-
lem within the scholarship of teaching,
but it would not be specifically con-
nected to the discipline of microbiol-

Property 9. Itiswork that isembedded
in the principles and foundations of
microbiology and microbiology

education

ogy. Incontrast, scholarship that seeks
to understand how length of alab pe-
riod affects learning is directly linked
to the discipline of microbiology edu-
cation because the laboratory experi-
ence is one of the fundamental at-
tributes of microbiology and microbi-
ology education.

The scholarship of teaching micro-
biology needs to focus on the act of
teaching microbiology. While articles
and position papers on science educa-
tion or the need for more or different
microbiology education are types of
scholarly works, they may not repre-
sent scholarship of teaching microbi-
ology. However, articlesdescribing so-
lutions to specific problems or issues
in microbiology education and articles
describing teaching tools that result in
improved teaching or learning of mi-
crobiology are clear examplesof schol-
arship in microbiology education.
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Property 10. It involves practical
engagement in teaching

microbiology

Hel ping students make connections
between facts, knowledge, and the
world outside of the classroomisagoa
of good teaching. Often in the schol-
arship of teaching one seeksby design,
purpose, or consequence to highlight
and accentuate such connections.
Among all of the biological sciences,
microbiology is the one that is most
deeply connected to the world we live
in; everything on the planet and in our
own lives is directly or indirectly af-
fected by microbes. Thus, it is often
possible to develop connections that
extend beyond microbiology to real
world issues, problems, and solutions.
In some instances, building these con-

Property 11. It fosters connections
within microbiology and to other

disciplines

nections can also provide insights into
and better understanding of how we
teach microbiology and how students
learn microbiology.

Thefinal property istaken from the
writing of Lee Shulman (10) and speaks
to the moral integrity and fidelity of
teaching. Someof thefidelitiesareob-
vious. When we teach microbiology,
it should be the focus of our class—
not molecular biology, cell biology, im-
munol ogy, or some other subject. The
material taught should be consistent
with current knowledge in the field of
microbiology and should be aligned
with the ASM educational corethemes
and concepts. Property 12 also under-

Property 12. It maintains fiddlity to:
the field of microbiology, the
communities microbiology educators
share, the educator’ sidentity and sense
of self, and most importantly, learning

by students

scores the importance of finding our
own teaching voice and developing it.
Like painters, musicians, actors, and
other artists, good teachers need to de-
velop a style based on their strengths.
In many cases exceptional teachersare
artistic, and the linkage between artis-
tic ability and excellence in teaching
may not be coincidental.

Finding one's teaching voice and
developing it takes time, effort, prac-
tice, and reflection. | am envious of
my colleagues who are able to use hu-
mor or dramaas amechanism to teach.
However, whenever | attempt using
either, | fail; generaly the classdoesn’t
get it, and | am left with a classroom
filled with blank staresand silence. The
harder | try the more disastrous the re-
sults. With reflection | have come to
realize that the reason | fail isthat hu-
mor is not part of my natural teaching
presence. Thus, itisnot surprising that
when | disregard fidelity to my iden-
tity and try to be something | am not,
my teaching does not work. (But, | am
still envious of my colleagueswho can
pull this off.)

Lastly and most importantly schol-
arship of teaching microbiology needs
to embracethefidelity of student learn-
ing and critically assess deep as well
as shallow learning. It should not rely
solely on convenient or easy metricsfor
measuring how well the student has
learned the fundamentals of microbi-

ology.

Teaching and Learning

During the last decade, the scholar-
ship of teaching has evolved into the
scholarship of teaching and learning.
This linkage in part resulted from a
better understanding of how learning
occurs, increased use of activities that
enhance learning, increased focus on
learning outcomes as opposed to learn-
ing processes, an atmosphere of greater
accountability, and the activities of
campus teaching centers that have
helped to focus faculty efforts on stu-
dent learning rather than content deliv-
ery. While we strive as educators and
scholarsto connect teaching and learn-

ing, they are not inherently coupled.
Learning can occur in the absence of
teaching and too often teaching occurs
without true learning. Figure 1 illus-
trates four types of connections be-
tween teaching and learning. In A the
two are disconnected; what is being
taught may not be what the student is
learning. Unfortunately this too often
represents what occurs in university
classrooms. In this scenario, what the
student often learnsishow to get agood
grade on the next test, and the teacher
often functions as a journeyman—un-
trained, or at best self-trained—whose
goal is to get through the class or to
cover thecoursematerial. Itisunlikely
theteacher functionsasascholar or art-
ist who strives to improve the course
and in doing so perfects his or her
teaching craft. In B the two processes
are separate but connected by the
teacher's acts. What istaught is help-
ing to direct what is being learned, al-
though the process is unidirectional.
This represents what occurs most of -
ten in the university setting, especially
when the classsizeislarge. In C, the
two processes remain separate but con-
nected and the flow of information and
ideas is no longer unidirectional al-
though it may be biased in the teacher-
to-student direction. Thistypeof rela-
tionship occurs more easily when the

0= |.
=
@=

| D

HG. 1. Teachingand learning rldionships
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class is small or when teachers work
one-on-onewithindividual students. It
represents a type of educational expe-
riencethat is often powerful and trans-
forming. In D, teaching and learning
are seamlessly connected. Thismay be
the“holy grail” of teaching that we seek
but rarely occurs. Init both the teacher
and student share the roles of teacher
and learner and learning isbidirectional .

In actuality good courses taught by
dedicated teachers have al of the situ-
ations depicted in Fig 1. The amount
of each typeis determined by external
factorssuch asclasssize, room lay out,
and time of day, as well as by internal
factors such as the nature of the stu-
dents, the teacher’s comfort with the
course material, other demands on the
teacher’s time, and the teacher’s per-
sonal visions of teaching and the schol -
arship of teaching and learning.

Summary

In this article | have given a very
brief historical overview of the schol-
arship of teaching, placed it in a con-
text with other forms of scholarship, and
provided a set of properties one might
usein defining the scholarship of teach-
ing microbiology. Defining the schol-
arship of teaching microbiology is not
a simple task because the scholarship
of teaching is best defined by a set of
attributesthat can be general (reflective,
public, connected), discipline (lecture,
laboratory, practical skills) and situa-
tion specific (institution type, classsize,
student type, teaching platform [e.g.,
traditional versus distance education]).
Perhapsthisiswhy it has been difficult
for departments and colleges to em-
brace, recognize, evaluate, and reward
the scholarship of teaching and learn-
ing. My hopeisthat thisdifficulty will
eventually be seen asachallengeto con-
guer rather then abarrier that separates
and supportsthe old adage “ Those who
can do; thosewho can’t teach.” For me
the challenges of good teaching and the
scholarship of teaching are more diffi-
cult and intellectually challenging than
those of the scholarship of discovery
(research). However, in reflecting on

the commonalities and the means for
dealing with the challenges shared by
both types of scholarships, | have be-
come a better teacher and a better re-
searcher.
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ASM’s sites for publishing scholarship
in microbiology teaching:

* Curriculum resources http://
www.microbelibrary.org/Curricu-
lum/page2.htm

» Microbiology Education journal
http://www.microbelibrary.org/
Journal/framed.htm

* Focus on Microbiology Education
newsdletter http://
www.microbelibrary.org/newsl et-
ter/frameb.htm

» ASM’sBoard of Education and
Training http://www.asmusa.org/
edusrc/edul.htm

» ASM Core Themes and Concepts
for an Introductory Microbiology
Course http://www.asmusa.org/
edusrc/edu32a.htm#Core

Carnegie Foundation for the Advance-
ment of Teaching
* http://www.carnegiefoundation.org/
» An Annotated Bibliography of the
Scholarship of Teaching and
Learning in Higher Education http:/
Iwww.carnegiefoundation.org/
CASTL/highered/bibliography.htm

American Association for Higher
Education
» Webcenter http://
aahe.ital .utexas.edu/
» AAHE Bulletin http://
www.aahe.org/bulletin.htm

Online Journals on the Scholarship of
Teaching and Learning
* The Journal of Scholarship of
Teaching and Learning (JoSoTL)
http://www.iusbh.edu/~josotl/
resources _on_sotl.htm
* Inventio http://www.daiiit.gmu.edu/
inventio/
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| NUTS AND BOLTS I

The Globalization of
This Microbiology Educator

Leigh Callan
Floyd College

A few yearsago, one of my students
completed a learning and sharing ac-
tivity (1) that described amedical mis-
sionto Africa Thestudent’ sreport was
fascinating and inspiring to the other
students and was compelling to me.
Later that semester | attended the ASM
General Meeting , where| went to pre-
sentations given by top-level epidemi-
ologists and researchers from the Cen-
ters for Disease Control and Preven-
tion aswell as cutting-edge investiga-
tors from around the world. Asl| lis-
tened to these speakers, the course con-
tent that | include for my students in
the areas of environmental biology and
public health, especially in the realm
of pandemic epidemiology, became
very rea to me. After the meeting, |
began thinking about my student’sre-
port of her African experience and
about the ASM sessions| had attended.
| realized that most of my studentswill
never leave Georgia, and it became
very clear to me that it is my duty to
try to help them think “globally”—to
realize that things that happen else-
wherein theworld canimpact them and
that they can find ways to impact oth-
ers.

Fortunately, the University System
of Georgiaiscommitted to i nternation-
alizing the curriculum. As part of this
policy, the System offersinternational
faculty development seminars. Faculty
must apply to the program by stating
how they will use the knowledge
gained to enhance teaching, the cur-
riculum, research and scholarship, pro-
fessional associations, and community
service. | decided to apply for athree-
week seminar in Ghana. | chose Ghana
because that area of tropical West Af-

rica is very much involved with the
problemsrelated to emerging infectious
diseases and public health. The emer-
genceand expansion of HIV inthisarea
is a major example. My visit could
teach mefirst-hand about the political,
economic, cultural, and environmental
influences on public health and disease
containment. | could aso learn how
emerging diseases have influenced the
regional economy and culture.

The theme of the seminar involved
tradition and modernity asthey coexist
in present day Ghana. Lecturers in-
cluded experts in sociology, history,
politics, economics, the arts, education,
women's issues, and other areas. No-
tice that the emphasis was more on the
social and cultural disciplines than bi-
ology. Yet the site of these learning
activitieswasthe University of Science
and Technology at Kumasi. Indeed, we
were housed at the School of Medicine
guesthouse. During my stay in Ghana,
| not only learned from the seminar
speakers, but | was also able to learn
independently by interviewing a num-
ber of Ghanaians. In thisarticle | de-
scribe some of what | learned. My com-
plete travel log with commentary and
analysis is available at http://
www.fc.peachnet.edu/floyd/academ-
ics/biology/Ic/fds/fdstitle.htm. For
more information about Ghana, visit
http://www.library.yale.edu/~fboateng/
fbhp.htm. At this sight you can aso
find additional links to the Library of
Congress site regarding health care in
Ghana.

The Travel Experience and Public
Health in Ghana

| began learning about
Ghanain avery personal way
even before | left home. My
travel preparationsincluded a
battery of shots and other
medical preparation, as | was
going into a “hot zone" for
tropical diseases. Although
yellow fever wasthe only im-
munization required by the
government, many others
were suggested. | took malaria

medicine and, in additionto yellow fe-
ver, was immunized for hepatitis A,
hepatitis B, typhoid, and even polio (it
had been 40 yearsor so sincethe* origi-
nals’). Thank goodness at least my
tetanus and diphtheria immunizations
were current. | also purchased enough
insect repellant to drown in and amos-
guito net suit! Y ou can't accuse me of
not being prepared.

Ghanais on the Greenwich merid-
ian and just north of the equator. For-
merly the Gold Coagt, it was the first
African country to gain independence
from Britain (in the 1950s). The cli-
mate is hot year-round (around 85°F).
It is one-third rain forest, but the only
untouched forest remainingisinthe na-
tional park, which wewere ableto tour
by walking on rope bridges suspended
80 feet high, crossing the canopy.

Our group stayed in urban areas yet
rode through rura areas between des-
tinations. My inexperienced eye mar-
veled at the prevalence of “freerange’
chickens and goats everywhere
amongst the shacks in both rural and
urban areas. Cooking occurred over
open firesin the dirt or mud areas be-
tween hovels. There was always the
smell of cook fires and the sound of
roosters wherever we were. Laundry
could be seen spread out and drying on
the ground—right on the sandy, red
clay surface. Modern conveniences
were available to us, as we had com-
fortable and clean lodging inthecities.
But we were subject to periodic utility
outages.

Each village we passed through had

Crossing the canopy in Kakum National Park
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acentral well from which all villagers
draw their water. The bare earth is de-
liberately kept free of vegetationin or-
der to keep the insects, lizards, and
other animalsaway fromthehomes. A
few isolated trees are maintained.
These are often named and “ honored.”
Open public latrines are common. We
observed children bathing, lathered
with soap, and then rinsing from water
inabucket carried to the drainage ditch
alongside the road.

While touring a premier primary
and junior secondary school, we were
told that the school had won many
awards. Particularly of interest to me
was the award for Environment and
Health. This means that good sanita-
tion and health standards are main-
tained at the school and taught to the
students to carry home. The students
get a prize of pretty notepaper when
they passtheir health test. There were
health posters everywhere. They ad-
dressed polio, Guinea worm, tubercu-
losis, oral rehydration therapy, and
AIDS. The AIDS poster read
“Mommy, Daddy, what happenswhen
you die of AIDS? Please keep a faith-
ful Partner.” | realized that the percep-
tion of AIDS, hemorrhagic fevers, and
drug-resistant organisms as the major
health problems in West Africa was
misleading; these diseasesare only part
of the public health picture. Basicis
sues—continuing problems with pov-
erty, poor sanitation, lack of accessto
health care, and lack of knowledge and
understanding amongst the populace
regarding health practices—are very
real, all-pervasive, and ongoing ob-
stacles to disease prevention.

| talked to a pharmacist and other

healthcare professionals
about the AIDS situation.
The pharmacist said that
less than 1% of the popu-
lation is sick with AIDS
and the biggest concentra-
tion of themarein Kumasi,
Ghana's second largest
city. He said that thereis
extensive education in
schools and enforcement
of laws requiring the use of condoms
by prostitutes. He al so emphasized that
polygamy is accepted; hisfather had 3
wives and 7 children. In an interview
with Dr. Ohene Adjei, the Chairman
of Clinical Microbiology inthe School
of Medical Sciences, | learned that all
blood donors are tested and 13% are
HIV positive. AIDS education is not
done through the media of TV and ra
dio becauseit is not effective (too few
peoplehave TV or radio). Instead, pub-
lic health officials go to the villages,
aswell asto churches and schools, for
special gatherings. Our seminar leader,
Dr. E. Osei-Kofi, was formerly head
of the Kumasi Red Cross, and | asked
him about the blood donor pattern. He
said that there are some professiona
blood donors but that the Red Cross
doesblood drivesat schools, churches,
and other community organizations. In
his opinion, the pool is a good cross-
section of the population. Although
HIV infectioniscertainly amajor con-
cernin Ghanaand West Africaistheo-
rized to be the initial reservoir, the
spread of HIV seemed to occur mainly
aongthetrans-Africahighwaystoward
the central and southeast regions of Af-
ricawherethe statistics
now show such devas-
tation. | did notice one
billboard about AIDS:
it said the best protec-
tion against AIDS is
good Christian values;
the Salvation Army put
it up.

AIDS s, of course,
a growing medical
problem in Ghana, but
not to the “headline’

proportions seen in other African na-
tions. And there have not been any out-
breaks of the dreaded hemorrhagic fe-
vers (Lassa fever, Rift Valey, Ebola)
sofarin Ghana. Y et the health care sys-
tem of Ghana strugglesto meet the con-
tinuing basic needs of the populace. In
the past, all government services (e.g.,
medical, education) were provided to
Ghana's 18 million people at no cost.
Currently user feesare assessed, but they
are hard to collect. The government
medical facilities are poorly equipped
and staffed. In 1992, 800 physicians
worked in the public sector and 300 in
private hospitals. There are private
church-sponsored hospitals and private
clinics, which have better services but
are very costly. Doctors and nursesin
the public sector get an “allowance,” yet
are expected to work many hours of
overtime for no extra pay. In recent
months, the doctors went on strike and
won payment for overtime duty. Dur-
ing our visit, the nurses walked out as
well, and much media coverage was
concerned with the political controversy
and public difficulty this caused.

One day we stopped at a clinical
laboratory and pharmacy (often called
a “chemical shop” here). The propri-
etor told us that the hospital doctors
(government funded) may diagnoseand
prescribe a certain medicine, and the
hospital will providethefirst few doses
(they don’t have enough to distribute the
whole amount). Then the patient may
(or may not) cometo the pharmacy and
buy a few more pills (as many as they
can afford at the time). Then, most
likely when they begin to feel better,

Accessibility of health care facilities
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Chemical shop and pharmacist in Ejisu

they will not or cannot pay to get the
rest. As we microbiologists know, this
adds selective pressure for developing
antibiotic-resistant organisms.

| also met a gastroenterologist from
Stuttgart, Germany. He was in Ghana
to study the diagnosis of tropical dis-
ease, since he had seen one case of ma-
laria and one case of shistosomiasisin
his community at home. He was treat-
ing patientsin exchange for knowledge
gained at theteaching hospital. Patients
from “filter clinics’ or “polyclinics’ are
referred to theteaching hospital. He said
that the equipment is not as up to date
asheisused to. Proceduresthat should
only take 15 minutes take a couple of
hours. On one occasion helost histem-
per because the procedure had to be
stopped twice because al of the needed
itemswere not in theroom. Healso re-
marked that the windows were poorly
constructed; there were open cracks be-
tween the wall and the windows, birds
immediately outside, and bird droppings
on the glass of the windows—a very
risky environment for carrying out sur-
gical procedures.

I nterviews Regarding Microbiology
Education and Clinical
Micr obiology

In my self-initiated tour of the medi-
cal school, | was privileged to meet and
interview two brilliant professors who
were very open in their descriptions of
the status of medical education and
health servicesin Ghana.

| asked Dr. Wirewe Brobby (Dean
of the School of Medica Sciences, Uni-

versity of Science and Tech-
nology, Kumasi) about thein-
fectious diseases, immuniza-
tion procedures, and woundin-
fections common to Ghana
He said that malaria, pneumo-
nia (mostly Streptococcus),
parasititis, and River blindness
(tsetsefly isthevector) arethe
maj or infectious disease prob-
lems. He did not mention
AIDS or polio, which others
had mentioned, but did com-
ment on arecent increasein tu-
berculosis. Hetold me that the genera
populationisrequired to get polio, teta-
nus, and measles vaccinations in their
first 3 years, and as a consequence teta-
nus is not a common wound infection.
Gasgangreneis sometimes observed, as
iscerebrospinal meningitis. Dr. Brobby
also said that it is typical to give pro-
phylactic antibiotics before and after
surgery and that there are many penicil-
lin-resistant strains of Staphylococcus.
Culture and sensitivity tests are regu-
larly performed.

When | asked Dr. Brobby about
medical training in Ghana, he told me
that medical school takes 6 years: 3
years of preclinical training and then 3
years of clinical training. Applicants
must have a degree from the university
before being accepted to medical schoal.
Acceptance into medical school isvery

School of Medical Science, University of
Science and Technology, Kumasi, Ghana

competitive, as only two medical
schoolsare present in thiscountry of 18+
million people.

| asked Dr. Ohene Adjei (Chairman
of the Department of Clinical Microbi-
ology inthe School of Medical Sciences,
University of Science and Technology
at Kumasi) related questions as well as
some questions that were more specific
to clinical microbiology. | was inter-
ested in learning more about the train-
ing in microbiology received by medi-
cal students. Dr. Adje told me, “The
student comesto the school with agen-
eral knowledge of biology, chemistry,
and physics. Inthefirst year of medical
school they get General Microbiology.
Thenin thethird year, alittle repetition
of the basicsfor review, then details on
bacteriology, mycology (mostly der-
matomycoses), parasitology, and virol-
ogy. They havea4-hour practical exam
every Friday, identifying unknowns.
There is a study lab on campus and a
clinical teaching lab at the teaching hos-
pital. Each has an autoclave, afew mi-
croscopes, and means of incubation.
There is basically the same equipment
at each lab, but it is not standardized.
The private diagnostic labsare not stan-
dardized either.”

When | asked Dr. Adjei about speci-
men processing, his responses echoed
Dr. Brabby’ s comments regarding anti-
biotic resistance. From blood culture,
clinical microbiologists most often iso-
late Staphylococcus aureus, which is
often resistant to penicillin, as well as
Sreptococcus sp. and various coliforms.
They currently use second-generation
cephal osporins and sometimes erythro-
mycin or chloramphenicol to treat these
infections; they have not yet moved to
vancomycin. In respiratory aspirates,
Sreptococcus pneumoniae is often iso-
lated and some are resistant to penicil-
lin. Shigellasp. and Salmonella sp. are
common in stool specimens; he was not
sureif they have Escherichia coli 0157,
because they have no way to test for it.
The most common isolates in cere-
brospinal fluid are Neisseria meningiti-
des, Sreptococcus pneumoniae, Hemo-
philus influenzae, and Salmonella; the
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Dr. Ohene Adjei, Clinical Microbiology
Professor, School of Medica Sciences, in his
teaching laboratory at UST

Bl s
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common
wound
isolate is phs
Pseudo-
monas,
which is
develop-
ing resis-
tance to
genta-
mycin.
Dr. Adjei indicated that they use the
Kirby-Bauer disk diffusion technique
to test antibiotic sensitivity and that
misuse of ampicillin and tetracycline
has led to the development of bacterial
resistance to these antibiotics.

According to Dr. Adjei, infection
control is carried out by “...a Health
Management Team composed of pub-
lic health nurses and a community
health doctor. If there is a problem,
they investigate, send asampleto alab,
and then advise the area what to do.”
This health team is under the jurisdic-
tion of the Minister of Health.

| also asked Dr. Adjei about research
activity in Ghana. Hesaid, “Thereisa
need to team up with researchers on
‘the outside’ to lend validity...” and
that there is much research that needs
to be done. For instance, there is a
“...need to track down and follow up
on what resistance is in a community
due to the misuse of antibiotics. Also,
wedon’'t know whether we have E. coli
0157 or not...or even Campylobacter
sp. Weneed amechanism to determine

the specific degree of resistance of
Sreptococcus pneumoniaeor Neisseria
gonorrheato penicillin. If we can sup-
port our research with the validity of
outside help, then our findings become
news and are paid attention to. Publi-
cationinjournalsisnot easy dueto the
lack of internationally accepted equip-
ment. Wewould liketo link with some-
one from outside to make our research
more credible.”

Computer access is also a problem
for researchers in Ghana. “We have a
common email address at one site on
campus. | would have to go to the li-
brary to check it everyday. We don't
have the capability to do an extensive
search of the literature to see what has
been done before. Phones are few
among faculty and the existing phones
arehard to hear. Often, to getintouch
with a faculty member, you have to
drop by their house.”

The Impact

| am a biologist who has taught
health science biology (Anatomy &
Physiology and Microbiology) to
prenursing, dental hygiene, and other
health science students at the two-year
college level for 25 years. My goal in
attending the seminar in Ghanawas to
observe and learn about public health
in Ghanaand bring back to my students
some first-hand information about
newly emerging and reemerging dis-
ease patterns and how the populace re-
spondsto medical issues. | wasableto
do that and more. Little did | realize
that the exposureto teachersand learn-
ersinthesocial and cultural disciplines
would contribute immensely to my
understanding of all-inclusive human
issues, both here and abroad. | am now
able to deal with my students in a dif-
ferent way, understanding local cultural
differences as well as international
ones. Currently | have seven interna-
tional studentsin agroup with 45 local
students, and | am better able to recog-
nize and bridge some of the different
approaches they have to learning.

This opportunity was a transform-
ing event for me. Being anovicetrav-

eler at my age (52) and experiencing a
developing country for the first time, |
knew | would have to draw on &l of
my coping skills. Yet| knew thiswould
bethe chanceof alifetime. It waseven
more than that. Now | know that the
Chancellor’s initiative to internation-
alize the curriculum doesn’t just mean
to add abit of global perspectiveto the
subject matter in the discipline of ex-
pertise, but to truly enhancethe faculty
member’ s understanding of the world-
wide human experience in all disci-
plines. | urge al of you to pursue this
type of opportunity and take full ad-
vantage of it.

Reference
1. Callan, L. 1999. Student-driven de-
livery of microbiology. Focus on Micro-
biology Education 5(3):5-6. [Online]
http://www.MicrobeL ibrary.org/newsl et-
ter/newsl etter2.pdf.

Upcoming Events

Summer 2001 - Microbial
Discovery Workshops:

July 18-22 University of Texas
Medical Branch, Galveston, TX
July 25-29 University of Wyoming,
Laramie, WY
http://www.asmusa.org/edusrc/
edumdp.htm

Education Meetings:

19-22 June. 23rd Annual Associa-
tion for Biology Laboratory Educa-
tion (ABLE) Conference. Chicago,
lllinois http://www.zoo.utoronto.ca/
able/

15 - 28 July. Project Kaleidoscope
(PKAL) 2001 Summer Insitute 2001
Snowbird, Utah http://www.pkal.org/
curricul/2001si/index.html

7-10 November. National Associa-
tion of Biology Teachers 2001 Na-
tional Conventio. Montreal, Quebec,
Canada http://www.nabt.org/
convention.html
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Some Surprises

Peg Heimbrook
University of Northern Colorado

Early in the semester | asked my stu-
dents to list three things about mi-
crobiology that surprised them. For
me, it wasaway of taking attendance
onthat particular day, but it revealed
a number of things about microbes
that | take for granted and also
pointed to the attitudes students have
toward learning and linking new in-
formation to previous knowledge.
From the list of about 200 surprises,
| have gathered these.”

Many of my students were surprised
at the diversity of microbes,

- | didn’t realize bacteria could be &i-
ther aerobic or anaerobic. It'skind
of scary/interesting knowing thelittle
guys can live anywhere.

- | didn’t know that there were quite so
many different types of bacteria.

- I didn’t realize that microbes are ev-
erywhere and that there are so many
of them.

- That some peopl e have methane-pro-
ducing bacteria in their gut.

- Thereis so much complexity to these
single-cell organisms.

- | was quite surprised when | looked
at farm water in the lab and saw so
many creatures.

and by the fact that most microbes are
not pathogenic.

- | wasalittleworried about having to
work with so much bacteria, but my
paranoia has turned into more of a
“wow,” feeling than a freaked-out
feeling.

- | always thought microorganisms
were bugs/germs, | never knew they
recycled and did so much other good
stuff.

- | didn’t know fermentation had to do
with microorganisms. | knew yogurt
had bacteria but didn't know
sauerkraut and pickles did.

- That most microbesare not infectious.

- | didn’t know that most bacteria are
harmless and actually good for liv-

earth.

Many students found the anatomy and
physiology of microbes interesting,
especially their reproductive rates.

- | amsurprised that bacteriawill grow
in such a small amount of time.

- | didn’t know that the flagella of some
bacteria move cylindrically, like a
propeller.

- | couldn’t believe that one tiny drop
of bacteria could produce such re-
sultsin thelab. It doesn’t seem like
such small amountswould grow that
much results and so fast.

- | didn’t realize that microorganisms
could grow so quickly.

- | found thetypes of capsulesand their
effect on gram positive and gram
negative interesting. The Spirulina
example helped make it interesting.

- How geared microorganisms can be
for survival, such asthe use of spores.

- | was surprised to learn how flagella
works. Itisinteresting that it freely
turns, instead of wagging back and
forth, as | was previously taught.

- The complexity of bacteria anatomy!

- How quickly bacteria grew on my cul-
ture plate and dants.

- | am surprised how complex micro-
organisms can be.

- It was surprising to learn how long
endospores can live even after they
areall dried out.

- | amsurprised at how resilient bac-
teria are.

- | think the whole structure and func-

tion of flagella are really neat.

also learned from this exercise that

some students appreciated an histori-

cal perspective,

- That most of the founders of Micro-
biology weren’t even scientists or at
least not biologists.

- That Pasteur developed the first ra-
bies shot using dried serum from a
rabid rabbit.

- Where the word inoculum comes

from. (in ocula, in the eye)

- | was surprised to see how influen-

tial Pasteur actually was. All you
ever hear about him is Pasteuriza-
tion, but he contributed a lot more.

to other disciplines,

- | didn't know micraobiologists did so

much agriculture, genetics, and in-
dustry etc.

- | was surprised to learn that micro-

biology is so widely used. | thought
that it was only used in the medical
and science field, not everyday life.

- One thing that | didn’t expect from

microbiology isthat it wasthat close
to genetics.

- The number of different fields that

are linked to microbiology.

- Alot of majors haveto haveit, or at

least more than | thought.

that they learned some things of prac-

tical importance to their lives,

- Finding out that the anti-bacterial

microbiology products we have to-
day could actually hurt usin the end
because of mutant strains forming.

- Learning what bacteriaisresponsible

for a disease.

- | amgoing to be able to finally, with

authority, tell my mother-in-law that
when she serves off tasting hamburg-
ers for lunch that it can still make
you sick, even if she's cooked it for
thirty minutes!

- Untreated rabies is 100% fatal.
as well as some interesting topics for

dinner conversation!

- | amsurprised bacteriaare so closely

related to human cells.

- One gramof feces contains 10* cells

- In one gram of feces there are 10%

microbes!!

Finally, some students used the exer-

cisetotell metheir feelings (directly
or indirectly) about the course

- I"'mexcited about all of the hands-on

stuff we are doing.

- | find this class to be really interest-

ing which | did not think it was go-
ing to be.

- I amsurprised | liked the class and

find it very interesting. | thought it
would be boring fortunately | was
wrong.
| was also surprised that my lab
teacher would be the professor from
lecture.

ing things and the ecosystem of the

that they were ableto makeconnections - | already found some one to sell my
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book to.

| encourage you to try a similar exer-
cise. Perhaps your surprises will be
asinformative as mine.

*1 have made few editorial corrections
to the student comments.

Plan to attend the

9th Annual Undergraduate
Microbiology Education
Conference

May 17-19, 2002
University of Utah,
Salt Lake City, UT

Spend three days with other
microbiology faculty in an intimate
setting conducive to networking,
discussion, and small group
interaction. Workshops, plenary
sessions, and breakout groups
allow participants to acquire new
ideas to incorporate in the
classroom, learn ways to promote
the scholarship of teaching, and
meet faculty from diverse
insitutions.

For information on registration and
submission of abstracts, visit
http://www.asmusa.org/edusrc/
edu4c.htm.

NEWS AND VIEWS '

Curriculum Guidelines for
Microbiology Majors:
Working Recommendations

Neil R. Baker
Chair, Undergraduate Education
Committee of ASM

One of the outcomes of the Under-
graduate Education Conference 2000
was a set of curriculum guidelines for
students majoring in microbiology and
other fields (alied health, biotechnol-
ogy, biology, and non biology majors).
Summaries of each working group’s
recommendations are forth coming.

We plan to revisit this topic at the up-
coming Undergraduate Conference in
Orlando and fed itisimportant to sum-
marize the recommendations proposed
for microbiology majors, asthis group
generated the most discussion. A goal
of the next Undergraduate Conference
isto finalize the recommendations.

Three working groups met to dis-
cuss curriculum recommendations for
microbiology majors. By and large
their proposalswerethe sameso | have
attempted to provide a summary that
reflects the views of the groups. Each
group developed alist of core courses
(those to be taken by al in the mgjor),
elective courses (those chosen by indi-
vidual students, depending on their in-
terests and career goals), and support-
ive courses (those that provide funda-
mental knowledge required for taking
microbiology courses). The list of
courses presented in the three boxes
assumes a semester-based academic
calendar.

The list of core courses (Box 1) is
composed of coursesrecommended by
all three groups. It was also suggested
that each core course include |aborato-
ries. Thelist of elective courses (Box
2) includes courses placed in this cat-
egory by all three groups, as well as
some coursesthat were included in the
core list by one or two groups, but not
by all three. Immunology and patho-
genic microbiology werethe most con-
troversial. All groups listed them as
courses that should be offered but in-
clusion in the core was not unanimous.
Box 3 shows the supportive courses
suggested by the groups.

In addition, the groups also devel-
oped a list of skills thought to be im-
portant for the microbiology major.
These include general research skills
(e.g., microscopy, media preparation,
anaerobic technigue, use of diagnos-
tics), communication skills (both oral
and written), and computing skills
(fromthe basi cs of word processing and
€lectronic presentation to use of spread
sheets and bioinformatics).

Clearly theselistsare only the start-
ing pointsfor discussion. For instance,

Box 1. Core coursesfor
microbiology majors

- Introduction to

- Microbial Physiology

- Microbial Genetics

- Microbial Diversity and Ecology

- Capstone course (e.g., senior
seminar presentation, independent
research project, internship)

one of the major problems noted was
lack of time and resources. The lists
are long. How does one fit these
courses into a4-year program? Addi-
tional discussion on timing of courses
isaso needed. For example, isit nec-
essary to complete organic chemistry
before taking Introduction to Microbi-
ology? Isthere alogical sequence of
courses? |s there another way to ac-
complish the same goals by offering
coursesthat integratethesetopics? The
concept of tracking students with dif-
ferent interests was noted. Is this a
good idea or should we train students
more broadly?

Another issue is the recommenda-
tion that the core courses all have labs.
Thisisan appropriate recommendation,
but it is expensive. How do depart-
mentswith limited resources deal with
this problem? Rather than offer alab
with every course, might it be better to

Box 2. Elective cour ses for
micr obiology majors

Immunol ogy
Pathogenic Microbiology
Food and Dairy Microbiology
Soil and Aquatic Microbiology
Industrial and Applied
Microbiology

- Virology
Parasitol ogy/Protozool ogy
Mycology
Phycology
Epidemiology
Public Health
Undergraduate research and
internship
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Box 3. Support coursesfor
microbiology majors

- Genera Biology

- General Chemistry

- Organic Chemistry

- Biochemistry

- Math (level not specified)

- Physics

- Statistics
Scientific Writing and Technical
Communication

offer atwo-semester sequence of inde-
pendent lab coursesthat teach the skills
needed to be a microbiologist?

One of the goals of the 2001 Under-
graduate Education Conference will be
to finalize the recommendations for a

microbiology major curriculum. ASM
is the first place contacted for such in-
formation when programs are review-
ing their curricula or are undergoing
major department reviews. | know that
as a member of a department currently
in the process of redefining the curricu-
lum for majors, such information isin-
valuable. It isessentia that ASM for-
mulate guidelines that are agreed upon
by the majority of microbiology educa-
tors. Please review the results of last
year’ sdiscussion and comment directly
to me (Baker.2@osu.edu) so | can in-
corporate your ideas into the material
to be discussed at the next meeting. If |
missed anything from your group dis-
cussion that you feel needs to be in-
cluded, please contact me and | will in-
clude it for discussion at the meeting.

MicrobelLibrary.org

The MicrobeLibrary is a peer-reviewed, web-based collection of
resources for teaching microbiology. The Library builds upon the
scientific expertise, intellectual creativity, and private collections of

the 42,000 members of the ASM.

Anyone who has developed innovative classroom and laboratory
exercises or who has created images, animations, video clips, or
other materials depicting the microbial world which can be used
for teaching undergraduate microbiology should consider
submitting them for inclusion in the MicrobeLibrary.

Submissions are accepted continuously.

Deadline for next review is July 1st.

Submission instructions and review criteria
are available at
http://www.microbelibrary.org/Submissions/frame7.htm

: %?ducmfm:

VOLUME TWO
Now Available
Microbiology Education
is a peer-reviewed publication devoted to
the dissemination of knowledge

concerning various facets of
microbiology teaching and learning.

For more information:
E-mail: MicrobeLibrary@asmusa.org
http://www.microbelibrary.org/Journal/
page4.htm

' JOURNAL WATCH |

If you have recently published an ar-
ticle or if you have recently read an ar-
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Use of a Digital Camera to Docu-
ment Student Observationsin a Mi-
crobiology L aboratory Classby David
A. Mills, Kevin Kelley, and Michael
Jones. The American Biology Teacher
63:119.

Fun Microbiology: making Quick
Soft PretzelsusingaVariety of Flours
by James K. Mitchell and Melissa A.
Warden. The American Biology Teacher
63:50.

A Test of Hypotheses about
Random Mutation: Using Classic
Experimentsto Teach Experimental
Design by Donna M. Bozzone. The
American Biology Teacher 63:54.

The Original Biotechnology:
Brewing an Under graduate Educa-
tion by D. Waechter-Brullaand M.
Woller. Journal of Industrial Micro-
biology and Biotechnology 24:327-
333.
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There was an Englishman, Robert Hooke
Through dlices of cork, who loved to look.
And amidst his peerings, the world he tells,

Microbiology in Lilts and Rhymes
(From the 1660s to The Golden Age)

Nelliah Hariharan
WOCKHARDT Research Center
Aurangabad, India

He stopped the pestilencein its tracks,
The bane of cattle, the fatal Anthrax;
Soon, the world to his greatness awoke,

“Look here, fellowmen, these are Cells.” 1665 The genius, that was of Robert Koch. 1876
A curious, pious, and quirky bloke, Those times witnessed a Europe overrun

A Dutchman, by name van L eeuwenhoek, By Tuberculosis, a murderous demon!

Ground exquisite lenses al hislife 1676 But Koch, of methods brilliant and subtle,

To Man, revealed new forms of Life. -1723 Pinioned fast the bacillus “tubercle”. 1882
Then from the people a question was given, M etchnikoff of the land of the Czar,

From where, indeed, has Life arisen? The protegé of Pasteur excellence par,

And those that answered, sang in chorus, Studied the ways of the Phagocyte,

“From lifeless things, of course, of course!” On the body’ s defenses, shed new light. 1884
Against this, the Italian, Redi At last, on the trail of the rabid dog,

Furnished a proof, simple and ready; With zeal and excitement all agog,

That maggots in meat do not breed Sped Pasteur, the fighter of disease;

Sans their eggs, their natural seed. 1670s For mankind, conquered the dreaded Rabies. 1885
But said the many, with upturned noses, In the African jungles, far from home,

“Thisisall finewith flies and roaches, Stalking the treacherous Trypanosome,

But animalcules can surely arise, Battled the Englishman, David Bruce,

All by themselves, and in atrice!” With Sleeping Sickness, without a truce. 1898
Then, there was a silence brief, Paul Ehrlich, a German and a chemist,

As Spallanzani, boiling broth of besf, Hunting the germ with the corkscrew twist,

Shook the belief, deep and rife From Syphilis, vowed to rescue Man,

That Life need not be born of Life. 1767 With his “magic bullet” Salvarsan. 1910
When French winerieswerein rea ferment Diphtheria, Pox and the deadly Plague,
Compounding many a brewer’s torment, For mankind now are memories vague.

‘Twas Pasteur, who came to the salvage Reed and Smith and Ross and Behring

Of vats of wine, from habitual spoilage. 1857 The string of heroesis truly unending!

But his mission was far from finished Today, the science stands proud and tall,

For, waited the triumph he most relished, A tribute to men who gave their ALL,

When once for al he struck dead To answer mankind’s distress calls,

Spoontaneous Generation rearing its head. 1864 Themselves, hazarding perilous falls!

In ahamlet of Deutschland, little known;

Labored a physician, quiet and alone.

Fighting aformidable, invisible battle

To save the lives of sheep and cattle.
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