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Challenges facing physiology educatorsin the 21% century
Ann Sefton, Faculty of Medicine, University of Sydney, NSW 2006, Australia.

Physiology is a core subject in health-related curricula and in medical science programs; aspects are often
incorporated into other courses. Broadlye challenges facing those who teaclyspblogy include issues
relating to the increasing amount and complexity of subject knowledge, the different destinations and
expectations of the students, the changing nature of those student cohorts, the codiswtiesdiff praviding
modern experimental work, and the need to adopt appropriate, evidence-based educational practices.

Issues include the need for clarity in the specific and generic goals or outcomes, whether for a single unit
or an entire program. Designing axpkcit progression in knowledge as well as in generic and specific skills
supports students. Setting limits provides clarity avmulda unnecessary duplication. Students learn inyman
different ways; providing a range of learning experiences helps to support teetivety. Active learning is a
core aim.

Practicals pose challengeqttoffer valuable opportunities for interaai goup work. Skills gined
include designing an experiment, obtaining, recording, analysing and presenting data in a rarfgeciof dif
ways. Problem- or case-based studies can be ufstiadly within physiology, and physiologists contribute to
integrated problem-based medical and other health science programs.

Well-designed information technology fefs on-line learning resources, simulations and the means to
design and record results for a range xgegiments. IT can provide flexibility for students who increasingly
need to work.

Formative assessment supports learning. Well-designed sumenasessment, matched to the goals of
the program, wluates achigement in a range of essential knowledge and skillsgefed galuation pravides
helpful feedback to staff.
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Resear ch led teaching and learning in physiology
R.E. Kemm, Department of Physiology, University of Melbourne, Parkville, VIC 3010, Australia.

‘Research Led Teaching' (RLT) and itsfegftive implementation andveluation are the focus of my
interests in improving Science Physiology teaching. My aim is to describe some findings during a recent
overseas study tour Snce The Boyer Commission Report on Educating Undergraduates in Research
Universities (1988), there has been a strongrenby research uwersities to include RL in their mission
statements. Theroblem is hw to marry the great success of researclvarsities and the commitment of their
researcher/academics to research with thfectfe daring of their philosoph and enthusiasm with
undegraduate students in a Rlphilosoply. Projects in various umersities address ko to introduce this
institutional ethos of RLin curriculum design, such as Warwick Waisity and others, and these canvyie
useful guides to best practicd=env research unkrsities hae published detailed management plans to
implement their RT policies, fewer still hae definitive aurriculum changes that reflect their mission statements
and een fewer have yet provided evidence of changed student learning practices or learning outcomes. It has
been difficult to find good examples of coherent axtéresive wse of RO in biomedical science curricula, let
alone in science pfisiology Howeve on my recent study tour | found good, but often isolated, examples of
RLT in biomedical science courses as well as interest in other institutions vingntowvards formally
incorporating RIL practices into their curriculaln biomedical sciences, students usually undertkirses
with lectures, laboratory classes and varying amounts of tutorials or e-LearniieactiTheremay be some
problem-based learning elements introduced into science currictlgyraing limits for stdfhaverestricted
such approaches to medical courses. In trying to design appropriate science curricula within a research
university, the limitations/adantages of each of these modes ofvegliinteraction needs to be considered.
Another important issue is twoto provide central support to academic staf helps them initiate changes in
their approaches to teaching to match the institutional philgsoph

An overall objective for graduates in Science physiology would be for them tee Hae skills of
experimental inestigators so that thhecan continue with a professional career in science we hahorough
appreciation of evidence based research to support other cavksmg.of these skills are generic and apply
widely across the spectrum of Waisity graduates, whereas others more specific to biomedical sciences need to
be added.These common generic skills are usually well identified within an institatgudelines for teaching
and learning.

A major task is to design a curriculum that help the students understand that the challenge for them is to
become independent learners during their undergraduate courses soytlaee tigle to be &ctive life long
learners adapting to a rapidly changingrid of science. Students are oftervdni by sssessment and mawill
take a sirface, rather than deep approach to learning if that is whatvésded. Itis essential that there is a
constructve dignment of assessment thatweeds a deep understanding of the subject, rather than using
traditional examination processes thavael a detailed knowledge base in the discipline. It is also imperati
that students ha formative assessment of their progress with such skills, such as criticgedvieg of literature
and problem solving, rather than be assessed only in end of sermastéragions. Taditional mentoring, with
few students per academic, acked this in the past.Increasing pressure of student numbers means this is no
longer a viable option and weways, supported by e-Learning, need to be incorporated to assist in the
progressie cevdopment of man generic skills. Lecturers are slower to introducelTRlomponents into the
earlier years of pfsiology but mary more elaborate on their own research in final years ydiplogy. Enquiry
based learning is often practiced in student-centred laboratory classes, but formal structuyipgthests
testing and xgperimental design is not often undedak Thereare some examples of on-line e-Learning to
reduce stdfworkloads with ne initiatives.

The final challenge is toveluate whether or not RLincorporated throughout a curriculum, has resulted
in useful learning outcomesValid statistical comparisons of f#rent curricula are wlays difficult in
education, so it maybe more useful to see if the curricula goals are met. Student engagement questionnaires cé
help determine if the studentsvieagpreciated the RL approach and he alopted a deeper learning style.
However, new instruments need to be designed to see if studeméstie desired skills on graduation, such as
hypothesis formation and testing, analytical and intengrekiills etc. Some such instruments aveikable, ut
more are needed.

The Boyer Commission on Educating Urgtaduates in the Research umsity (1998) Reiuenting

undegraduate education: A blueprint for Ameriga’ research UNErsities.
http://naples.cc.sunysb.edu/Pres/boyer.nsf/
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Problem-based learning (PBL): A novel and effective approach for teaching research skills by
addressing contemporary resear ch problemsin physiology

J. Schwartz! and P. Buckley'?, 1Discipline of Physiology, School of Molecular and Biomedical Science,
University of Adelaide, Adelaide SA, Australia and 2School of Pharmacy & Medical Sciences, University of
South Australia, Adelaide SA, Australia. (Introduced by Michael Roberts)

The biomedical science glieee at Adelaide is oriented to research graduates, so we introducedigitne
in Physiology Ill. A unique component of that unit is a PBL course, the aims of which axpasestudents to
the science of addressing unresolved research issues, thevelmpidg their skills of scientific thinking and
hypothesis setting and testing.

We lase the full-year course on a series of 7-8 contemporary research questions, ranging from basic
cellular physiology to medicine. Students are also challenged to address ethical issues incorporated into the
PBL research cases. Studentsrkvtogether in small-groups on assignments, researching literature, and
participate in regular group discussiomsssessment in this course tests the process of scientific thinking and
teamwork, as well as content knowledge.

The PBL course prepares students for a research career by providing as much of a real research tear
experience as can be engineered into a single component of the year 3 curriculum. Students learn to appreciat
the value in advancing science of teamnky brainstorming in groups to produce thoughtvpking discussions
and other virtues normally acquired only in laboratory-based research training schemes. PBL cases begin with
the introduction of a contemporary research issue biyntdhe students interpret a series ey kbsenations or
results. Subsequemtiscussion is directed at achieg a basic leel of background understanding through
marshalling the students¢, own knowledge and on-the-spot researcivaftigierature. Subsequentlstudents
do further literature research, identify gaps and discrepancies in the current understanding of the scientific
problem and frame hypotheses and design giestdo address theags/discrepancies. Theudents discuss
matters as though members of a research team, anitlirals report to the PBL group on material in which
they devdop specific expertise.

We assessed the impact of the PBL course by determiningxteatao which attitudes weard research-
oriented skills are changed. In 2001-2004, students were asked at the beginning and gsiblofyPhll to
rate the importance of inddual aspects of the course on a scale from 0 to 10 (least to rSosteys were
anorymous, but coded to match imitluals¢, responses. Students had no access to their earlier responses when
completing the second sy The familiar and corentional educational cagery, |mportance of Informational
Content and Facts, was considered as a standard aspect of all courses, whereas the others are more related to th
PBL course; these were:

stimulationof new thoughts through discussion (8.28+1.39 beginning; 8.96+0.98 end)

capacityto provoke rew thoughts by others (7.55+1.65; 8.38+1.23)

introductionof new ideas (8.29+1.2; 8.29+1.03)

experience working in teams (8.37£1.53; 8.52+1.25)

discussiomf current questions in science (8.31+1.44; 8.70+1.28)

dscussion of ethical issues in science (7.77+£1.70; 7.84+1.66)

self-directedearning in research. (7.77+1.70; 7.84+1.66)
48 students completed the seyv Responses were analysed by paired T-test andvay ANOVA and
Tukey’s test, as appropriate.

Aspects A, B, E and G were significantly more important aspects to the students at the end of the year
than at the kginning. Theravas dso a significant effect of the yearagerience. Athe beginning of the year
there vas no significant difference among the importance attached to the various aspects. By the end of the
year the students considered A, D, E, and G more importantitifiemmational content and facts (8.00+1.58
beginning; 7.68+1.38 end).

In summarywe introduced a ngel PBL system for educating students in the science of research through
discussion of contemporary research issues. The program apparently haddutiea iefshaping the students’
thinking about physiology in terms of research.

OmmOoO®m»>
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Improving learning outcomes for studentsin Clinical Physiology
C.R Dallemagne, School of Life Sciences, Queensland University of Technology, GPO Box 2434, Brishane,
Queendand 4001, Australia.

Principles of dective ieaching and good practiceveaeen explored by seral authors, and is the corner
stone of learning (Crickering & Zelda, 1987; Ramsden, 2008 &e encouraging act learning and
emphasizing ‘time on task’Application of these principles can be facilitated by the various media modes
awailable. Interactie media form gies investigatve and exploration experiences and are facilitated by web
resources (amongst others) (Laurillard, 2002). Learning facts does not necessarily increase understanding an
critical thinking. Self confidence in orsedility is needed to engage in critical thinking activities (Vareqel,
2005). A lack of such confidence leads students to rely on a surface approach of learning facts and figures as th
seems safet.earning and thinking skills are distinct entitiag becessarily complement each other (Marton &
Ramsden, 1988). Similarlyreflection on learning in specific content domains is preferable to learning
“metacognitve ills” (ibid.). Dispositional behaviour modulates students’ approach to their learning of specific
topics. The Project Zero “patterns of thinking” project has identified three distinct components necessary for a
favourable dispositional behaviour wards critical and creaté tinking, namely ability inclination and
sensitvity (Harvard Graduate School of Education, Project Zero). Not all students may possess all three, some
may lack the discipline-sensié imagination to deelop their own activities for their learning: technology helps
us devise well-designedcecises. Clinical Physiology is an advanced unit, designed for students in Biological
Sciences and Nutrition. It builds on understanding ansvleume of basic Anatomy and of%2evel Physiology.
The teaching strages assist students in understanding the rationale f&fogenent of the pathopfsiology,
diagnostic inestigations and treatment of major disorders of the human. l@ehigning activities that students
enjoy interacting with, will encourage them to spend more time with the material, hence increasing ‘time on
task’ in a productie way. Devdoped on line resources were analysed by the Flashlight Evaluation model
consisting of a triangulation between technologgtivity and learning outcome (Ehrmann 1998). The
methodology for the study has been described elsewhere éGalss2003). Results sheed that access and
navigation were satisictory but there vas poor use of interagé activities. Students’ answers ixamination
reflected mostly a surface approach to learning: facts, butvetbgment of reasoning in the answers.

The results of thewvaluation of the on line site, and the examination answersvabedi us to further
develop the on line site with the aim of encouraging\ectearning and time-on-task. Using interaetectivities
that are interesting and eggble can help studentswéop inclination and sensitivity in the thinking of the
discipline. The topics were clearly identified and within each topic case histories were or are baopede
with a common structureActive learning will be fostered by generating discussion usingraleon line
stratgies including a general discussion forum and a chat room. Critical thinking wilvbleged by some of
the elements of the site as students reflect on their conceptualisation of case stodies\-task is the third
element we wish to address. As the activities are moreyaig and the students perkeeithe benefit of
engaging with them for their studies, thwill increase time spent on the subject mateedback gien via the
on line teaching, in lectures and tutorials, should encourage students’ participation.
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