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higher education have not historically provided sufficient sup-
port to professional biostatistical training. Many graduates of

The Biostatistics Collaboration of Australia was formed tdlaster of Public Health programs and Master's or Graduate
address the shortage of biostatisticians in that country. A&iploma courses in epidemiology acquire the skills to perform
demic biostatisticians are geographically spread out, with agange of statistical analysis, but these skills are necessarily
single university department having the capacity to offer a grdidrited to a basic level. In an era of ever-growing complexity of
uate program in biostatistics. Eight universities have formedlata and of modeling approaches, these generic skills need to
consortium to mount such a program, with all instruction beirtig backed up by professional biostatistical expertise.
in distance mode. Students choose to enroll at one of the instiAlthough there are well-recognized academic biostatisticians
tutions, and the courses are each delivered by one of the insiitumany Australian universities, no single university has suffi-
tions. Extensive use is made of an online learning environmegiént depth and breadth to mount a world-class graduate pro-
as well as more traditional course notes and textbooks. The gn@m in biostatistics on its own. Distances between major cities
gram has been running successfully since 2001. and hence between universities in Australia, together with a tra-

dition of students not moving to attend universities, exacerbates
KEY WORDS: Consortium; Distance learning; e-learning; Otlke problem. A consortium model has been developed as a solu-
line instruction. tion to the need for workforce and academic capacity building in
biostatistics. In an age of intense competition between universi-
ties, the BCA consortium is unusual. The model involves mul-
tiple universities collaborating to develop and deliver a single
1. INTRODUCTION specialist program. Partner universities fully recognize courses
taught by other member universities.

There is a worldwide Shortage of statisticians with exper-Those who envisaged the Concept’ and then went on to make
tise in the health industry, including medical research (Carlinhappen, were in the first instance the academic biostatisti-
1998). The Biostatistics Collaboration of Australia (BCA) Wagians in universities, who are personally committed to devel-
formed in 2001 to meet this need within Australia. The CO”aBping their discip”ne and are, by the nature of their profession,
oration was composed of initially seven, and now eight, univejccustomed to collaboration as their usual mode of working.
sities around the country. Its mission is to meet Australia’s negfis culture of collaboration characterizes the BCA.
for well-qualified biostatisticians. In this article we describe the pjstance education is the only feasible delivery mode for this
BCA consortium model and how it functions as a provider @hnsortium model. The program is composed of a number of
distance education in biostatistics. courses, offered via distance education enhanced by e-learning

The academic base of biostatistics lies in the mathematigghport, together with a work-based project. The program has
sciences, but those areas of Australian universities have j&én designed to be studied part-time, which enables concur-
succeeded in producing enough biostatistics graduates to g work and study. Many students are working in health care
the needs of the health sector. This has limited developmesisfessions and are looking to enhance their skills; others are
in public health and the pharmaceutical industry in Australig,dying in order to change careers.

(DeMets et al. 2006). Although biostatistical work is threaded g5ch consortium university (with the exception of the Aus-

throughout health research, the health and medical sectorg4fan National University, which delivers a course but does

not offer a biostatistics award) has established a Master's
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delivering the course. A student enrolls at the university of Hie neither necessary nor welcome. In the early years in some
or her choice, pays fees to that university and receives a traodrses, an attempt to create a blended learning environment
script and eventually an award from that university. HowevélMuirhead 2005) was made by trialing tutorials, teleconfer-
he or she will receive instruction from academics from up &mces, synchronous activities within the e-learning environ-
eight universities during the course of their studies. ment, and drop-in clinics. These opportunities were not widely
The program is coordinated administratively by staff attaken up by students. Residentials are infeasible because of
central BCA office. Teaching and other academic issues huglgetary constraints, bearing in mind the national reach of
handled by a Steering Committee and Teaching Subcomrttie program, and work commitments of students. In contrast,
tee, which have regular teleconferences and bi-annual facestadents do make heavy reliance on Internet communications.
face meetings. An external Advisory Board, consisting of seniéach course hosts discussion boards within the e-learning sys-
representatives from health and medical research, governntemt, and even when contributions are not assessed these tend to
agencies and the statistical profession, provides advice to lieewell used for discussion of course material. Although one-
Steering Committee on workforce issues, marketing, and camone discussions with course coordinators are in some cases
munication avenues with external bodies such as governntentdled through e-mail or telephone, issues that are considered

departments and industry boards. to be of general relevance are fed back to the class by the coor-
dinator via online postings.
2. THE ACADEMIC PROGRAM Our experience suggests that distance teaching of biostatis-

] ) tics at the postgraduate level need not be very different from
The program has been devised with two streams of stud&pt3jitional classroom delivery. In both formats, students do most

in mind: medical or health sciences graduates, with little statig-ineir study in their own time outside class. In both, discus-
tical background; and graduates who majored in statistics Wiiis petween students can take place through their own initia-
little or no health sciences background. Thus far the first streaga \ith no input from the lecturer. There is perhaps little dif-
has supplied by far the majority of students, with a large Nuyence in either substance or convenience nowadays, between
ber being clinicians. Because of the minimal requirement fassmates chatting in a corridor or over a coffee, and distance
statistical background for entry to the program (an introductagy,gents conversing by Internet chat or e-mail. The place of for-
statistics course), the first-year courses cover requisite mafhgy ytorials is taken by online discussions. In fact, having class
matics an(_j statistics. Students coming from a statistics bagks.\;ssion laid out in writing has proved to be a strength. Co-
ground gain exemption from these courses, and are able 1 d@nators can e-moderate, that is monitor discussions without
more of the advanced elective courses as a result. Afairly extgazessarily personally contributing. Problems are often resolved
sive system of prerequisites effectively forces part-time stuglyyiscussion between students. If contributions begin to go off-
because of the structured sequencing of courses. Optionsydglet or subject, the coordinator can identify the problem and
accelerated study are currently being investigated, including pftercede. Regardless of whether the method of delivery is face-
fering of some compulsory courses in both semesters. The Masgce or by distance, this level of discussion benefits the cohe-
ter's, Graduate Diploma, and Graduate Certificate comprise @y, of the group and the robustness of the overall study regime.
8, and 4 courses, respectively. A practical project, usually orjgayever, if it is not carefully managed, it can add a substantial
inating from the student's workplace, and worth either one g, nt of time to the coordinator’s teaching load. Clearly iden-

two courses, is a compulsory component of the Master's degr&fyq timetabling of coordinator time, outlined in Study Guides,
A list of the courses is given in Appendix C. is a solution.

The one aspect where our program differs from traditional

on-campus programs is in the feasibility of various modes of

L . . ... .assessment. We have found it unworkable to hold traditional
Learning in distance mode involves two kinds of activity: (1

: . . . . invigilat xaminations: the overh f organizing a ven
studying the material by reading and attempting exercises, ahaora ed examinations: the overheads of orga g avenue

(2) communicating with the course coordinator and other Sarld invigilator at locations accessible to all students are pro-
unicating wi urse I X _nipitive. Instead, each course uses a combination of assignments
dents. The BCA model uses the print medium for the first ki

£ activi d the -l : . for th d hd at-home final examinations. As is the case at each uni-
of activity, an t, € e-learning enwropment or the second. versity, students are required to submit, with each assessment
The emphasis on printed materials has worked well. Tném, a signed statement that the work is entirely their own. Au-

avoidance of synchronous online interaction for instruction @lientication is. however, an ongoing issue. We have examined a
lows each student to work at his or her own pace. This is iamper of examples of courses in other programs that contain
portant for our students, who come from heterogeneous bagktine assessable components. In most cases plagiarism soft-
grounds and often have demanding work and family commjzre is used. We have found that these programs do not deal
ments. Study notes and other materials are sent by mail, to avgédl with submissions that contain mathematics. To date our
devolving the cost of printing to the students. Apart from thghservation is that the overall program is very challenging and
course fees, students bear only the costs of textbooks and shét students who do not cope adequately with the mathemati-
ware licenses. cal components tend to withdraw. The effort entailed in plagia-
While distance delivery has been chosen out of necessitging in every course within the program, while probably not

face-to-face contact has in fact been found, in the main,imepossible, would be very difficult to sustain.

3. MODES OF DELIVERY
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4. COMPUTING ISSUES the basic technical requirements and the elements of meaning-
ful participation. The transition to online delivery for students
All courses make extensive use of the statistical softwai®o have had no previous experience with this delivery mode
packages Stata and/or SAS. This choice has been made irhtebeen remarkably seamless.
interests of teaching efficiency and industry standards. A significant factor in the success of the BCA program is
In traditional on-campus delivery, computing laboratory segre online aspect of the delivery and the interaction that this
sions are typically provided for students to gain confidence aagilitates, between students and teaching staff, and student-to-
competency with statistical software. This involves instructieffudent. Participation in online discussions is a key element in
in person, immediate response to questions or problems, gN®BCA courses. A feature of the online discussions that has
an interactive social atmosphere of group learning. Studentstgen consistent since the program’s inception is the culture of
not required to purchase their own copies of the software.  collaboration and camaraderie that exists among the students,
Our model for delivery of computing instruction by distancghich we believe is linked to the fact that all of the students
learning attempts to create, as much as possible, the envigg-studying in distance mode. Students have embraced this as-
ment of a “virtual” computing lab. pect of the technology enthusiastically, with only a small mi-
Students who have no prior exposure to either software pagkrity electing not to participate. Discussions take place on the
age are required to do the course “Data Management and Stasject matter in general, specific exercises or tasks, and com-
tistical Computing” (DMC). The aims of DMC are to extengyyting; discussions relating to significant assessment tasks are
the range of statistical methods available to the student, pisallowed. Course coordinators and teaching assistants follow
pare them for relevant data analyses (using Stata and SAS)@gisual practices of e-moderation. The incorporation of math-
enable the interpretation of results using material from the megnatical symbols in discussions is achieved either by using the
ules and textbook. Some students have no pI'EViOUS experimtion editor in the e-learning software, or by attaching a doc-
with statistical software packages, while others have used pagrent containing the mathematics. Our experience is that the
ages other than SAS and Stata in the workplace. In each cousg@ation editor is awkward to use, and suitable only for small
detailed syntactical guidance and annotated output is given. RQusounts of mathematics.
to the potential for frustration and loneliness when studying byother uses of the online environment vary from course to
distance, particularly in relation to computing, the course Ggsurse. Most course coordinators encourage students to submit
ordinator is mandated with the tasks of providing prompt rgejr assignments online, although electronic submission by e-
sponses to student questions posted online and encouragingﬁn, or hard copies sent by mail, are also accepted. A variety
teraction between students. However, we have found that W%rading techniques are used, according to the preference of
interaction occurs naturally with little prompting in our groughe coordinator. Some choose to add comments to documents
of motivated mature learners, with students willing to freely asrectronically, and return them to students online; others grade
sist others—or to commiserate on common areas of difficulfy} 4 copies and return the annotated paper by mail or e-mail a
Reports of feeling isolated and/or frustrated with the computigganned copy.

learning tasks have been rare in courses where prompt Coordhelatively low use of technology is made, in that no use is

skills, although of course there is substantial variability in tré‘?theless, the benefits of emerging technologies in encouraging

attained skills in each course. student engagement (Beldarrain 2006) are constantly being re-

_ The software purchasing problem is remedied via educatiofalessed, particularly in the light of what is feasible in the multi-
licensing that has been organized specifically for students in {i&i: . tional environment.

BCA program and provides inexpensive access to the require

packages gtudents need to have the use of a computer capable of run-

ning SAS and Stata, and Internet access. Although a high-speed
broadband connection is desirable, we have had students suc-
5. ONLINE ENVIRONMENT cessfully working on dial-up connections. As the bulk of printed
material is supplied in hard copy, there is no need to down-
E-learning facilities and helpdesk support are provided by fiaRd large volumes of notes. Discussions are not in real time,
University of Sydney via the offices of the e-learning projegb speed is not critical for those; solutions and datasets are the
team. Staff at this office and the BCA office coordinate ognly items that need to be downloaded. This lack of reliance on

line administration. When e-learning was initiated in 2001, oRigh bandwidth allows greater accessibility and a broader audi-
line facilities were relatively new at the university. Training wagnce for the program.

available to staff within the University of Sydney but not across

the other consortium universities. We have found that the ser-

vices of a professional, teaching and learning-oriented online 6. MULTI-UNIVERSITY ARRANGEMENTS: A
management team, backed up by IT expertise, have been essen- SHARED RESPONSIBILITY FOR STUDENT

tial in order to provide an efficient technical platform, commu- LEARNING

nicate user knowledge to academic staff and students, and ongo-

ing helpdesk support. Our experience is that, with a few excepThe arrangement for delivery of the program goes well be-
tions, postgraduate students have very little difficulty graspiggnd that of a series of individual courses delivered by different
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universities. That the academics involved are committed to tlegiew of the course, generally by one external reviewer and
same ultimate goal of an increased national biostatistics wooke colleague from the program who had not been involved in
force carries over into a multi-university culture of shared ré¢s development. In most cases, these reviews resulted in mod-
sponsibility for student learning and continual quality improvest changes to content, usually in the form of changed emphasis
ment. Each course is regularly reviewed by academics of othatl occasionally additional topics to be included. The reviews
universities participating in the program and, where relevaatso paid careful attention to the intended assessment tools.
representatives from workforce end users. Ideas for enhancey particularly important challenge for the teaching of bio-
ments of, or problems encountered with, the distance learnifigtistics in distance mode is the issue of practical application
experience are readily shared. All academics are granted acgefe methods under study. Learning about consulting and col-
to the online discussions and materials of all courses, and @krative communication is a crucial part of the training of
free to comment on these at any time. any applied statistician, but is an area in which it is difficult
The pastoral care of students is also a shared responsibiigy gistance delivery to achieve the compelling immediacy that
Early identification and intervention for students experienciRgteacher with personal experience of consulting can convey.
difficulty with a particular course’s material can be problematigherefore we have not attempted to develop a course on “Sta-
in a multi-university delivery arrangement, in particular for styistical consulting” as such.
dents not enrolled through the university of the course c.oordinaAS much as possible, this learning objective has been embed-
tor. This has been remedied, to a large extent, by adopting a @y in the course material. The program encourages students
cess in which the course coordinator notifies the student's ghinake the leap from theory to practice in two ways. In many
rolling coordinator at the first sign of inadequate performancg, rses, exercises and assessment items are presented as “clin-
which may be a failed major assignment or a failure to sUbmiky| scenarios,” asking the student to see themselves in the role

a consecutive series of assessed exercises. Feedback frogiififstatistical consultant. Having performed a statistical anal-
ensuing student counseling by the enrolling coordinator is tr&‘f'sr?s, using the techniques taught in that course, students are

provided to the course coordinator and the monitoring contifsed. for example, to “write a report for the investigator in
ued. We believe that the checks and balances inherent in H?rj:ﬁn language.” Second, students enrolled for a Master's de-
systgm, functioning as it dc_Jes at an inter-collegial level, deliv&ree must compile a “workplace project portfolio.” In this they
service to the student that is at least as good as, and often Mg with both a real-world client, perhaps a clinician work-

successful than, many internal university procedures. ing in medical research, and also a statistical supervisor from
their local BCA consortium university. The student is required

7. DEVELOPMENT OF MATERIALS AND to prepare, under the close supervision of the BCA academic, a
CURRICULUM written report of real value to the workplace client that demon-

strates substantial mastery of biostatistical methods. The project
Development of the entire program was financed by a caakes either one or two semesters, and is assessed as equivalent
tract with the Australian Government. The grant provided staf-one or two courses, respectively.
up costs and funds for central organization by a full-time exec-
utive office, plus a fixed amount per course, payable to each de-
veloper’s university department for the development. This per- 8. EVALUATION
mitted the development of entirely new teaching materials for
all courses, designed for distance learning. For about half thén €ach semester of delivery, students’ evaluations are sought
courses, no suitable textbook has been found, so these are td@§Hach course offered in that semester. These evaluations
almost entirely from course notes developed for this prograde Presented to the BCA Steering and Teaching Committees
The four required introductory courses (on mathematics, prof- discussion and, where necessary, remedial action. Individ-
b|||ty, epidemio'ogy, and data management), and a|soaminoﬁ|®¢l student comments contained in this report are, of course,
of more advanced courses, require students to purchase a fi&identified. While the response rate has typically been low
book. Nevertheless these courses too are Supported by purﬁgund one th|rd), this has nevertheless been a useful means of
written course notes, which add material on biostatistical egbatecting student satisfaction or dissatisfaction with aspects of
plications of the theoretical topics and computing instructiorf§e program. A student representative on the Teaching Commit-
together with extensive relevant exercises. tee is asked to survey students for feedback about the program
The pedagogical style of these notes falls between whafifs@ Whole. This report is also presented to the Teaching and
appropriate for conventional lecture notes and what is appri€ering Committees
priate for a published textbook. Because they must be adequathe program has received uniformly positive external re-
in themselves to convey new material to students, they are\@ws. In 2004 an external review of the BCA was undertaken
more comprehensive than the “handouts” that typically accogfd concluded that:
pany lectures; but a more relaxed, personal style is possible in
this setting than would be acceptable in a formal text. The BCA has been successfully established as an
The development of the courses involved extensive peer re- outstanding multi-university system for developing,
view both within the consortium and through a formal exter- strengthening, and sustaining Australia’s workforce
nal review. The funds earmarked for the development of each of career biostatisticians. Through intensive coordina-
course were paid only following a satisfactory response to peer tion of expertise in seven universities and the use of
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Table 1. Student numbers.

Year Commenced program  Still studying ~ Withdrew  Graduated Graduate Certificate = Graduate Diploma sMaster’

2001 5 0 1 4 0 1 3
2002 52 15 18 19 3 3 13
2003 53 14 17 22 3 5 14
2004 80 24 25 31 11 5 15
2005 69 48 8 13 4 4 5
2006 83 61 11 11 8 3 0
2007 93 85 8 0 0 0 0
2008 59 59 0 0 0 0 0
Total 494 306 88 100 29 21 50

distance education, the BCA is able to offer an educa- are several successful biostatistics programs in large institutions
tional program in biostatistics that is unique through- in countries such as the U.S. and UK, the BCA may serve as a
out Australia, and indeed the world, in terms of its  model for smaller institutions which do not have the expertise

depth and scope. The multi-university collaboration individually to mount a graduate program. The BCAs achieve-

appears to be working very well, given the challenges  ments have been made possible by a climate of collaboration
associated with such a model. Its effectiveness is at- petween academics and administrators at the participating in-
tributed to the commitment and dedication of the peo-  stitutions, and we see no reason why our experience would not

ple involved in running and supporting it .... The  translate successfully to other countries, as long as academics
BCA offers a more comprehensive range of courses  and university administrators have the will to make it work.
in biostatistics than any other Australian educational  pjstance education was chosen as the only feasible mode of

institution, and the breadth and depth of its curricu-  ggjivery, but this has in fact proved to be a strength of the pro-
lum is comparable with many traditional residential 4.5 in enabling wide access, not only in a geographical sense,
master’s degree-level training programs in biostatis- but also to students in the workforce who could not have at-
tics around the world. tended an on-campus program. While we are not suggesting

Some suggestions for improvement of the program were matggtmstance instruction replace face-to-face teaching, our expe-

in particular the introduction of a course in probability, whicHE"¢€ SUggests that,aspegts of distance instruction may be used
has since been implemented. to enhance students’ learning in the face-to-face mode. Our stu-

The 2005 Review of the Public Health Education and RE€Nts benefit enormously from online discussions with their fel-
search Program (PHERP Phase 3) stated that “...the B@_)ﬂl stud(_ents,and develop the abil_ityto Iegrn i_ndependently. Fu-
is the best example of PHERP ...strengthening the basis " of distance and face-to-face instruction in a blended learn-
high-level and consistent quality education programs,” and ti{3d approach is being increasingly recognized as a worthwhile
“PHERP ... has some stunning examples of successful collaB@Proach and “.. . growing numbers of educators and influential
rations, such as the BCA.” policymakers are discovering not only the advantages but also

Student and graduate numbers have been growing healtfiig, lack of threat in combining the advantages of teaching and
as is shown in Table 1. Note that figures for 2008 cover one HgRrning in the two different environments: classroom and home
year only. or workplace” (Bonk and Graham 2006). The success of the

Courses are reviewed on a three- to five-year cycle. Genergliggram in teaching statistical concepts and their application in
one reviewer is internal to the BCA and one is external. As a gistance learning mode, at a graduate level, bodes well for the
sult of unfavorable external reviews and consistently poor stliscipline in a future in which traditional learning avenues are
dent evaluations, two courses have been substantially revigeiing replaced or augmented by distance learning.
and their course coordinators changed. Some modification to
the. contents of some other courses hag occu.rred as a result of APPENDICES
reviews. These changes have been achieved in a spirit of coop-

eration within the group. A GLOSSARY OF TERMS

9. CONCLUSION In a multi-university environment, nomenclature differs be-
The BCA program is a pragmatic solution to the shortage twfeen institutions. In order to avoid confusion on the part of
adequately trained biostatisticians in a country where acadestigdents, and academic and administrative staff, a particular set
expertise in the discipline is geographically sparse. While theigerms are used in BCA documentation (Table A.1).
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Table A.1. Glossary of terms.

BCA name Description

award course a program of study formally approved/accredited by a university, which leads to an academic award by that
university, abbreviated to course in BCA documentation. This applies to any of the three tiers of the Program:
(Post)Graduate Certificate, (Post)Graduate Diploma, and Master’s Degree.

consortium university  a university that delivers courses within the program and offers award courses in biostatistics

delivering university a BCA-affiliated university developing and/or delivering a course within the program

e-learning online learning management system
home university the awarding university at which a student is enrolled
program the postgraduate awards in biostatistics developed and delivered by the BCA. This encompasses awards:

(Post)Graduate Certificate; (Post)Graduate Diploma; and Master’s Degree.

course a self-contained quantity of educational instruction developed specifically to deal with subject matter, referred to
as a subject or unit of study at some universities, and abbreviated to unit irdB&Anentation.

B. BCA CONSORTIUM UNIVERSITIES e University of Melbourne

e Australian National University (ANU). ANU is a deliv- *® University of Newcastle

ering university. Academic staff at this university deliver o University of Queensland
a course within the program (Mathematical Background
for Biostatistics), but the university does not offer award
courses in biostatistics.

e University of Sydney

« Macquarie University C. COURSES AND DELIVERING INSTITUTIONS

e Monash University A list of courses and delivering institutions is shown in Ta-
« University of Adelaide ble C.1 on the following page.
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D. BCAWRITING GROUP e lan Marschner, Pfizer Pty Ltd; and NHMRC Clinical Trials
Centre, The University of Sydney, Sydney, Australia
e John Carlin, Murdoch Childrens Research Institute, and
School of Population Health, The University of Mel-
bourne, Melbourne, Australia

e Helen Moore, NSW Department of Health, Sydney, Aus-
tralia

. ] ] ] e Philip Ryan, Discipline of Public Health, The University
e Keith Dear, National Centre for Epidemiology & Popu- ¢ Adelaide. Adelaide. Australia
lation Health, Australian National University, Canberra,

Australia ¢ Judy Simpson, School of Public Health, The University of

Sydney, Sydney, Australia
e Cate D’Este, Centre for Clinical Epidemiology and Bio-
statistics, The University of Newcastle, Newcastle, Aus- [Received November 2007. Revised June 2008.]
tralia
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