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EXECUTIVE SUMMARY
Histology is the study of the microscopic anatomy of cells, tissues and organs of
plants and animals. Histology has remained an exercise in interpreting the 3dimensional structure of cells, tissues and organs from viewing a 2-dimensional
section though the cells, tissues and organ/s under study. Histology is an essential
tool of biology and medicine.
Providing histology courses - particularly laboratory classes, is becoming increasingly
expensive. The Fellowship Program addressed this issue. More cost-effective
solutions were achieved that also improved student learning experiences and
outcomes.
5 major outcomes of the Fellowship Program were achieved:
•

Learning contents/materials were transferred to an online learning
management system that enabled secure access for histology students in
Australian universities and overseas universities and colleges.

•

Specific portals were created for individual histology teachers to customise
the learning content/materials for their specific cohort of students.

•

Histology teachers can be assigned administrator roles to contribute
improved learning content for all teachers to use and students to benefit from.

•

Opportunities were available to reconsider and reconceptualise traditional
teaching approaches.

•

Increasing numbers of histology teachers in overseas universities became
collaborative partners and their students accessed to the resource.

The extensive histology learning and teaching resource created during the
Fellowship program enabled traditional histology learning to be coupled with modern
flexible learning concepts to the extent that a complete histology course could be
presented online with little or no “en face’ teaching contact. The resource contains
all topics in a traditional histology curriculum. Each topic has “links” that enable
students to download lecture text handouts, power-point presentations of lectures,
audio-visual recordings of lectures, an award-winning, interactive histology atlas, an
online laboratory manual and access to a virtual histology slide database, as well as
a “chat” channel and extensive quizzes that improve performances of students’ in
final examinations. Most importantly, the “Moodle” Learning Management System
that is utilised to deliver these learning resources has features developed specifically
to enable the instructor to manage/add his/her curriculum content and focus their
own student’s learning experience.
The Fellowship Program provided instructors the facility to add their own histological
sections (that they use in their laboratory practicals) to the database of digitised
images. The original resource contained a “computerised microscope” to view
images of histological structures at increasing magnifications and hence direct the
student to finding the relevant histological features on their class slides. This
eliminates the need to have usual staff numbers present at laboratory sessions to
assist students but this functionality still requires a student physically attending an
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histology laboratory where microscopes and histological sections (slides) are
available for the student’s use. However, during this Fellowship, the capability of
adding to the “computerised microscope” (and its directives) a database of digitised
images and access to “ImageScope” (a free image viewer from Aperio) provided the
opportunity for students to study histology sections via their computer – in their own
time and from anywhere! This has enormous cost saving implications for universities.
No longer do they need to purchase expensive student microscopes (as student
numbers increase) or upgrade present older microscopes. Expensive laboratory
classes (time wise and staffing costs/teaching hours) can be reduced – even
eliminated.
A number of new desired outcomes requiring new directions of innovation and
development were recognised during Fellowship activities. The need and potential to
extend the application of the learning and teaching system to image-intensive
disciplines other than Histology was highlighted.
One future impact of this Fellowship program will be the natural progression of
innovative activities to complete a paradigm shift with regard to traditional teaching of
histology - and possibly other image intensive disciplines. This new paradigm is
based on technologies now available that enable educators to bypass traditional 2dimensional representation of cells, tissues, and organs as the learning tools and
present them now in life-like, 3 dimensions and include animations to simulate
histological, physiological and pathological processes/correlates.
The Fellowship Program has opened portals to share this innovation with other
Australian and overseas universities and colleges; provided leadership to add more
content and build further tools for this resource through a collaborative network of
histology educators that will continually disseminate the benefits of this resource
across other institutions within Australia and overseas. This implementation of
change across the sector will benefit students learning histology, academics teaching
histology and universities during times of financial constraints on resource
acquisitions and management.
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Introduction
Histology (the microscopic study of cells, tissues and organs) is a course of study
delivered to Medical, Dental, and various other cohorts of Health and Biological
Science students in universities/colleges worldwide. It is an image-intensive
discipline as most learning is completed viewing either images of histological
sections of body cells, tissues and organs or examining the histological sections
using a microscope.
I am recognised as a leader in the innovative teaching of histology. I have developed
highly effective and cost effective learning resources for students that are recognised
throughout Australia for their quality of content and resources, effective design and
most importantly, demonstrated improvements in the quality of student learning
compared to more traditional methods used to teach histology. The teaching and
learning resource I have developed has been in use at the University of Western
Australia for more than 8 years, and during 2008 was adopted and used in 5
Australian and 2 international universities. This web-based, computer-aided resource
caters for the evolving learning styles of students and has been demonstrated to
effectively improve quality of student learning, learning outcomes of students, their
learning experiences and enhanced the quality of teaching.
I have been committed to enhancing the quality of teaching and learning in the
discipline of histology for more than 25 years. This commitment was recognised in
1999 when I was awarded an Australian University Teaching Award in the
category of Flexible Delivery/Learning. My work has been recognized in my own
university through 3 awards or fellowships, invitations to teach, and present my work
at Australian and international universities and at national and international
conferences. The learning resources I have developed have been embedded in
histology courses in Australian universities and interest in the use and development of
these tools continues to grow.
A major component of this final report is an image-intensive description of the
functionalities of an interactive, collaborative web-based resource platform/portal that
was created as the focus of the Fellowship Program activities and desired outcomes.

Educational issues addressed
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The aim of this Fellowship Program was to build a network of multidisciplinary
teachers of histology to further develop and widen access to an award winning, webbased, histology learning resource 1 previously created by the ALTC Fellow (Geoffrey
T. Meyer).
This Fellowship Program addressed current problems /issues facing universities
teaching histology courses.
Providing histology courses - particularly laboratory classes, is becoming increasingly
expensive. The cost derives from:
•
•
•
•

employing highly skilled instructors/ laboratory demonstrators whose role it is to
guide students in their use of the microscope and identification of cell/tissue/organ
structures.
the maintenance and replacement costs of microscopes and sets of slides are
increasingly expensive; academic departments are reluctant to consider replacing
damaged and worn out equipment.
histological slide collections vary between institutions such that some vital sections
of some tissues/organs are not available – or are not stained to show specific
tissue/organ components or specialised cell populations.
new universities/schools/departments wishing to offer histology courses are faced
with huge costs to create the infrastructure to offer appropriate courses.

Prior to taking up my Fellowship program I had already successfully addressed these
issues at my institution, The University of Western Australia (UWA). My “online”
histology resource, originally called “The human body – under the microscope” but
later renamed “Meyer’s Histology” solves the problems mentioned above and
enhances teaching and learning in histology. These were compelling features of why
histology educators at other Australian and overseas institutions requested access to
this resource for their students. They acknowledged the resource would contribute
significantly to achieving better quality of student learning – and it would be cost
effective.
I had taken advantage of applying for the ALTC Fellowship directed towards
enhancement of approaches that have already been trialled and found to be beneficial
to student learning.
My Fellowship Program provided an example of leveraging and extending to other
institutions something that was already working well in my own institution.
To see a working demonstration of this teaching program go to:

http://www.youtube.com/user/histology2009

Program’s desired outcomes
There were 5 desired outcomes of the Fellowship Program

1998 Excellence in Innovation in Teaching Award.
1999 Excellence in Innovation in Teaching, Learning and Technology Award.
1999 Australian University Teaching Award Winner
2006 University of WA Teaching Fellowship
2010 University of WA “Seeding Grant”
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Desired Outcome 1: Transfer the learning contents/materials to an online learning
management system that enabled secure (password and
username) access to the resource for histology students in
Australian universities and overseas universities and colleges.
The online learning management system chosen to achieve the desired outcome 1 is
a product of

http://www.moodle.com.au/
Secure student access to the resource
Entrance to the learning system is via

http://meyershistology.moodle.com.au
which opens the website imaged below.

Secure student access can be achieved at various levels of access to the resource
materials. When an instructor wishes his/her students to create an account to
access the “generic version” of the resource, the instructor provides the student
cohort with the URL to the website (http://meyershistology.moodle.com.au) and an
“Enrolment key” which I as the administrator create and pass onto the instructor.
When the student opens the “login” link they can create an account via the links on
the right hand side frame of the page imaged below “Is this your first time here?”
Subsequent login can be achieved by completing the details shown on the left hand
side frame of the image below “Returning to this web site?”
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The image below indicates the details required when the student wishes to open a
new account.

Desired Outcome 1 has been achieved.

Desired Outcome 2: Provide specific portals for individual universities to customise
the learning content/materials and restrict access to this
customised “edition” for their specific cohort of students.
Customisation of the resource to suit specific curricula for individual
universities
As the administrator, and on a day prearranged with the histology instructor just prior
to students’ creating his/her account I can create a link for the particular cohort of
students (eg. Edith Cowan University, Charles Sturt University – see image below) to
access a customised version of the resource. The “Enrolment key” icon
under
each named University indicates to any visitor (via a “pop-up message”) access is
restricted.
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Each link for a specific university is usually retained for up to 7 days before it is
removed – for a number of reasons. But most importantly, because by restricting the
time available for creating an account ensures most (if not all students) obtain access
to their learning tools as soon as possible after the commencement of a course of
study. Of course any late enrolment student can still register an account by
contacting his/her instructor who as an administrator of his/her customised resource
content can allow access.
*Note: The instructor is assigned “administrator” privileges to enable him/her
to edit the resource content and delivery and to add a “personal touch” and
ownership identity.
Once the specific link for a particular university is removed the user accesses all
materials through the link “Access Meyer’s Histology Learning and Teaching
Resources here!” which recognises all the accounts via all enrolment keys set
within the security settings.
The importance of using this system of creating accounts is that different learning
groups are established that can be directed to any level of customised content
required. For example, they may wish to direct students to the extensive but
“generic” version of the resource – and most instructors set up the access so most
students do this. But, some histology courses do not cover all the topics/modules
included in this generic version or don’t cover all the items within each topic/module
so the instructor can customise the “Table of contents” to suit the course curriculum
they teach. In addition the resource page can include a specific “identity” for the
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course such as the university logo, course name/code and the name of the course
coordinator eg. the image below illustrates customised pages for students studying a
histology course (Anatomy and Human Biology 2214) at the University of Western
Australia and the ALTC Fellow is the course cordinator.
.

The image below indicates topics/modules 1, 2 and 3 in my histology curriculum and
all the relevant resource materials available within each topic. As an administrator
any instructor can “edit” content for their specific resource. Topics can be reordered
to suit the curriculum schedule required (unlike a table of contents in a traditional
histology textbook).
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Meyer’s Histology (The human body – under the microscope) resource can also be
customised (see image below)
• A specific page can identify the histology course, instructor/course
coordinator and Institution.
• Topics within the “Table of contents” can be rearranged to suit the curriculum
schedule and the University logo added.
• Items within the topics can be “blanked out” if not included in the curriculum.
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Desired Outcome 2 has been achieved.
An additional desired outcome of this Fellowship Program was building a network of
highly respected multidisciplinary histology teachers, who can now work together to
pool and develop additional learning materials/content to add to the resources.
Desired Outcome 3: Continually provide improved content eg. histological
slides/images and special stained collections for all university
teachers to use and benefit from. No longer will learning and
teaching histology be constrained by what “local” resources
they have at hand.

Content can be added to the resource by individual histology teachers
A desirable outcome was to allow instructors to contribute content to eg. histological
slides/images and special stained collections for all University teachers to use and
benefit from. No longer will learning and teaching histology be constrained by what
“local” resources they have at their own institution.
Each administrator/instructor can be provided access to the databases of content but
can only add material so as not to interfere with content already loaded. The cPanel
access provides the administrator access to the “Data files” in the “Files” to add
content to the Meyer’s Histology (The human body – under the microscope) resource.
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Opening the “File manager” link enables the content provider to upload content into
specific series of folders each containing the databases of images and interactive
text files text for each topic/module.

Similarly, appointed administrators can add their own content to the databases of
learning content in the Meyer’s Histology Learning and Teaching Resource.

Desired Outcome 3 has been achieved.
Desired Outcome 4: Provide opportunities to reconsider and reconceptualise
traditional teaching approaches.
Additions of content to the resource by contributors and/or usage of the resource by
increasing numbers of universities has opened opportunities for each instructor to
communicate his/her individual ideas on effective histology learning and teaching
methods and a review of what additional learning tools could be developed to add to
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the resource. An example of how “Desired Outcome 4 has been achieved” is
outlined under the heading “A new paradigm for learning and teaching
histology” on page 29.
This fellowship program brings an international context to this particular learning
resource.

Desired Outcome 5: Histology is taught in most Universities world-wide as an
essential component of the curricula in Biomedical Sciences,
Health Sciences, Medicine, Dentistry etc. and the same
“issues” mentioned above are of concern and need addressing
by each individual university. It was desirable to encourage
histology teachers in overseas universities to become
collaborators and for their students to access the resource.
The image below illustrates customised pages for students studying a histology
course (Embryology and Histology EBH -11A) at the Oceania University of Medicine
in Samoa.

Desired Outcome 5 has been achieved.
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Current user “demographics”
At the time of completing this report there are currently 5436 users.

These “users” are students from:
Australian universities
Monash University, Melbourne; Bond University, Gold Cosast; Griffith University,
Gold Coast; University of Queensland; University of Sydney; University of Western
Australia; Notre Dame University: Charles Sturt University; Edith Cowan
University; Murdoch University; University of Tasmania; University of Adelaide;
Flinders University; Queensland University of Technology; Southern Cross University.
Universities overseas:
University of California at Los Angeles (UCLA); Fort Valley University (Georgia);
National University of Singapore; Oceania University of Medicine (Samoa); Qatar
University (Qatar); Osmangazi Universitesi (Turkey); King Khalid University (Saudi
Arabia).

Note: The students at universities listed above utilised the resource under the
recommendation of their histology course coordinator but there are many students
who access the resource as “individual” users that will undoubtedly (with my request
via a “contact welcome email”) notify their histology teacher about the usefulness and
value of the content for their histology learning and teaching – part of the
dissemination practice.
Universities listed above in bold italics have had the content customised or in the
process of having content customised. These universities were able to access the
resources during the developmental stages of the Fellowship’s “Desired outcomes”.
Many histology courses in Australia and overseas universities do not commence until
the second or third semester of the academic year ie. after June/July and so there
remains an increasing number of universities that will utilise the resources from
June/July 2011.
**One of the “Evaluation” questions to be completed at the end of 2011 (when users
have had a chance to access all content in their specific histology curriculum) will be
to ask histology teachers how they have changed their practice of teaching histology
after their students (and each teacher) have accessed the resources.

Guest access to Meyer’s histology learning and teaching
resources (2011 Edition)
Visitors can register for “guest access” to the resources. Until other browsers can
support all functionalities of this resource use only Internet Explorer, Google
Chrome or Safari as your browser and a PC (for the correct Aperio Imagescope
Viewer) preferably than a Mac (Webscope only). Download the Aperio Imagescope
first via http://www.aperio.com/download-imagescope-viewer.asp
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Please open the link:
http://meyershistology.moodle.com.au/
and the “Frontpage” (imaged below) will open.
To open the link “Access Meyer’s Histology here!” at the bottom of the middle
frame you need to login via the link at the top right hand side of the “Frontpage” and
“Create a new account”. But, please mail the ALTC Fellow
(geoff.meyer@uwa.edu.au) to obtain the current “Enrolment key”. The “Enrolment
key” is changed regularly . Please use your university/company email address rather
than “gmail” or “hotmail” email accounts. After you create an account you will then be
prompted to provide the current “Enrolment key” to ensure no unauthorised persons
access the resource content. Alternatively, you can just preview the demonstration
video and/or preview the demonstration module “SKIN” both of which have links on
the “Frontpage”.

After you have entered the “Enrolment key” you can then open the link: “Access
Meyer’s Histology here!” and you will see a page similar to the image below. You
may have returned to the “frontpage” in “Mozilla/Firefox” as this is the default browser
for the hosting server (”Moodle”) but login again using “Internet Explorer”, Google
“Chrome” or “Safari.”
The information at the top includes all details about the ALTC Fellow’s particular
histology course and bears the UWA logo etc.
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When you entered the specific “Enrolment key” you were directed to this page
(imaged above). If you wished your students access to your own customised page
or only limited resources then they would enter a specific “Enrolment key” that will
direct them to their specific histology resource page.
Scroll down through the 28 topics/modules in the “Table of contents”. The most
common request from users at other Universities is to have the topics/modules
reordered to suit the timetable of topics presented in their particular histology
course/s.
Select the topic “SKIN” as this is the example I wish to use to demonstrate many
functionalities of this resource. The module “SKIN” is outlined by a yellow border
that can be “turned on” to alert my students the specific topic to be covered any
particular week – just as I have turned it “on” to alert you.
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To limit the need to scroll, you can restrict the page to only the “SKIN” module by
clicking the small square to the right of the topic heading. Reopen the topics by
clicking the top square again or the “Jump to” link at the bottom of the page.
Each topic has several resource materials available to the student (see image below)
- and more to be added! A description of each of the links/resource materials for the
topic “SKIN” is provided below.

For each topic (eg. topic 5 “SKIN” shown above) note the links which provide the
following:
Learning outcomes expected when you study “Skin”
Outlines all learning outcomes expected from studying the particular histology course
curriculum presented for “SKIN”.
Skin – lecture text handout
This handout is similar to the content provided in a traditional textbook chapter on
“SKIN”.
Skin – lecture powerpoint
This power-point presentation can be downloaded by students to take to the lecture.
Skin - lecture audiovisual recording
Each lecture has been audio-visually recorded – audio and screen capture of the
power-point slides. But, the link has not yet been reopened (see above).
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John Campbell’s histology practical guide for “SKIN”
A detailed description of each histological slide in our collection, with accompanying
labelled images, has been completed by Professor John Campbell (Department of
Neurobiology, The University of California at Los Angeles; UCLA). This is similar to
a traditional laboratory manual – but an electronic interactive version.
Meyer’s Histology
Meyer’s Histology is a link to my original, award-winning, web-based resource
providing student/learner interaction with over 6000 images of histological features of
cells, tissues and organs; use of a computerised microscope to simulate histological
practical examinations of tissue sections.

To understand how to use this resource please watch a short video demonstration:
http://www.youtube.com/histology2009
and then go through the functionalities yourself in the “SKIN” module as directed
below:
NOTE: A typical learning scenario for the student:
Examine the Meissner’s corpuscle as this are the example “item” I have loaded.
(i)

Open the Meyer’s Histology link and then the “Skin” module/topic on the
“Table of contents” then open the link “Meissner’s corpuscle”.
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(ii)

Examine the structure of a Meissner’s corpuscle using the interactive text
labelling histological characteristics on the image presented.

(iii)

Open the “Tutor” link at the bottom of the right hand frame and simulate how
(and where) to locate a Meissner’s corpuscle on the histological section using
the computerised microscope – place your “mouse” over the smallest lens on
the computerised microscope (right hand lens) at the bottom of the page to
see where to look in the section and click to go to the next level of
magnification.
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(iv)

Now access the same section in the virtual microscope database (see below)
and find the same “touch” receptor and/or look for others on the section –
there are a number of them present in this histological section.

Preliminary evaluation outcome – and impact: ***My student’s trialled this
exercise at the end of 2010 and found the digitised image on the virtual microscope a
lot easier to navigate around and shift from different areas of the section (particularly
when viewing with high magnifications) using the small “square” in the “thumbnail”
screen image to shift the region of examination – saves continually going back to
lower magnification etc. using the traditional light microscope. Oh, and they could do
it at home!
Study histological sections of “Skin” using virtual microscopy
All histological sections can be examined using virtual microscopy via the computer.
- SEE BELOW FOR DETAILS.
Ask questions about “Skin”
A chat line enables student to ask questions.
Quiz on “Skin”
A series of quizzes are included. These quizzes will be in different format, and can
be timed, and can be used in formal final examinations etc.
As an administrator of the resource you can handle student access to quizzes,
assessments etc. and much more!
Preliminary evaluation outcome – and impact: ***Since using this resource
preliminary data suggest student enrolments have increased above normal – most
likely due to the flexibility of now attending laboratory classes outside the
scheduled/timetabled hours and/or doing the class at home!
The flexible access to extensive, high quality learning content, quizzes etc. have
resulted in the mean mark in Final examinations increasing by 12-15%.
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______________________________________________________________
Virtual microscopy
(a)

Access to the database of digitised histological sections

It is worthwhile accessing a digitised histology section to see the value of being able
to have 24/7 access to these sections rather than confined to using histological
sections and microscopes only available in teaching laboratories.
I have created a temporary account for readers of this Fellowship program report to
view the H&E stained histological section of “Thick skin” you have just examined,
using the computerised microscope, so you can examine (in reality) the Meissner’s
corpuscle and other histological features of “Thick skin”. This section of thick skin
has been scanned on the Aperio Scanscope and housed within “Spectrum” at the
University of Western Australia (UWA) Centre for Microscopy, Characterisation and
Analysis (CMCA). You are accessing only the folder with the demonstration section
of “Thick skin”. The
The account is now setup so you can view the image. The details:
Login name: “MeyerGuest”
Password: “MG331sts” (note the 5th character is the number one).
Use a standard web browser to view the images. The address for you to login to
Spectrum at UWA is “http://130.95.124.109/”
The address to download ImageScope (the free viewer) is:
http://www.aperio.com/download-imagescope-viewer.asp
When you login to “Spectrum” you will see the screen below. Only open the link
“List all digital slides” which is the first link under the heading “Digital slides”. No
other links are available for you to access.
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As mentioned above only an image of my histological section of “Thick skin” is
loaded. Users open a different database of digitized slide images and access the
entire histological slide collections (over 400 sections). You can add your slide
collections too if you wish that can be viewed by all users or only by your students
(see below for details).
Click on the image. I have given you “read only” access, but this should be okay for
you to view the image (without the possibility of accidentally deleting it!).

and now view the image of skin.
Make sure the “thumbnail” is activated on the “view” box so you can move the field of
view (indicated by the small square/rectangle) anywhere within the section. The
image screen and toolbar pasted below is different from the one you will see as I
prepared this document using a Mac. Imagescope is a PC programme only.
Can you find the “Meissner’s corpuscle” you saw previously on the “Tutor” links using
the computerised microscope? Is it easier to do this having previously used the
“Tutor”. My students think so! Look for others. Look at the sweat glands – secretory
portions with myoepithelial cells are nicely shown. Find Pacinian corpuscles. View
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the layers of the epidermis and move about the image with ease. Enjoy viewing this
histological section of “Thick Skin”!!

Virtual microscopy
(b)

How you can use the database of images

Any one or all of the options below are possible
1. I can set up access for your students 24/7 or for you only to project to them in
your laboratory class time.
2. You can use the inbuilt camera in “Imagescope” to take any number of
images of the histological components of the section to use in your teaching.
3. Add your own histological slides to the virtual microscopy database – send
me the histological sections and they will be digitised for you. This is
particularly pertinent if you wish to add “histopathology” sections or
veterinary sections etc. and/or wish to extend the content of your
resource.

Sustainability
I have already put into practise a sustainable model based on experiences delivering
this resource. There are ongoing costs with delivering the resources securely over the
internet, in providing some software and equipment, in financing further
consultations/upgrades, visitations and demonstrations of the resource to potential
users and further development. Histology teachers are provided with an instruction
“booklet” on how to maintain their individual customised sight. They can download the
software template as well and be able to store this as their “backup file”. As an
administrator they also have access to “Moodle” technical support that will provide
instructions/help on how to maintain the resource without the need for my involvement.
The sustainable model proposed is based on the model set up for all UWA students
and staff at the University of Western Australia (the institution of the Fellow). An
annual subscription (similar to other library subscriptions for teaching resources and
electronic teaching aids) is funded from the School of Anatomy and Human Biology
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Library Acquisition‘s budget that each University Department/School receives each
year.

Dissemination
The Fellowship Program included collaborative processes of reviewing histology
teaching approaches, identifying and adding new disciplinary resource content and
associated learning activities. Such a process of building collaborative
multidisciplinary networks ensured that the Program activities were based on
engaged dissemination from the outset.
Desired outcomes were presented on visitations to listed participating academics
(below) or by providing website access to the resource – particularly now in its
completed form:
Dr Nigel Wreford and Professor John Bertram (Monash University, Melbourne); Dr
Alan Stirling (Bond University, Gold Coast); Dr Helen Massa (Griffith University, Gold
Coast); Associate Professor Adrian Bradley, University of Queensland; Professor
Chris Murphy and Dr Laura Lindsay (University of Sydney); Dr Marianne Watts and Dr
Jamie Chapman (University of Tasmania); My colleagues (University of Western
Australia); Professor Peter Hamer, Professor Greg Tan and Dr Jens Hirschberg (Notre
Dame University); Dr John Glastonbury and Dr Lucy Webster (Charles Sturt
University); Professor Rakesh Kumar (University of New South Wales); Dr Peter
Roberts and Dr Richard Brightwell (Edith Cowan University); Dr Phillip Nicholls and Dr
Daniel Wibowo (Murdoch University).
I also travelled to the University of California at Los Angeles (UCLA) to meet with
Professors John Campbell and Michael Hall as well as members of the Medical
Education unit to collaborate on future innovative developments to add to the resource
including “animations”.
I have recently accepted and invitation (May, 2011) by the Executive Committee of the
International Federation of Associations of Anatomists (IFAA) to be a member of the
Federative International Committee on Anatomical Terminology (Terminologica
Histologica and Terminologica Anatomica). This is a prestigious invitation and honour
which recognises my academic leadership and international reputation in the field of
anatomy and histology, and recognition of my innovative approach to learning and
teaching anatomy and histology. I will use this membership to disseminate the
resource as a platform to announce changes in nomenclature etc. but also hope to
enlist other committee members to be on the evaluation panel and advisory body (see
“Evaluation” below).
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I have also formally presented the outcomes of the Fellowship Program and
demonstrated the resource functionalities at the following conferences:
Event
date

Event title

Location:
city and
country

Brief description of
participation

Huerta
Grande,
Cordoba,
Argentina

Invited speaker

6th Annual
Scientific
meeting of the
Australian and
New Zealand
Association of
clinical
Anatomists

Monash
University,
Melbourne

Presenter (paper)

December
2009

“elearning in
Medical
Education”

Kind Khalid
University
Medical,
Kingdom of
Saudi Arabia

Workshop presenter

May 2010

National
University of
Singapore Cell
Biology and
Clinical Anatomy
Congress,

Singapore

Invited speaker

March
2010

ALTC Fellows
Workshop,

Brisbane

Speaker

May 2011

Joint Anatomical
Sciences
Meeting

Bursa,
Turkey

Speaker

September 1st Argentine
2009
Congress of
Clinical Anatomy
November
2009

Australia

Value-Add impact of the Fellowship outcomes and future
directions
The Fellowship program achieved all outcomes outlined in the initial application but,
initiated a number of new desired outcomes requiring new directions of innovation
and development, some of which will involve establishing “Linkages”.

Linkages
During consultations undertaken during the Fellowship program, the potential to
extend the application of this learning and teaching system to disciplines other than
Histology was highlighted. Discussions confirmed, from a national and international
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perspective, that the approach taken in this Fellowship Program showed strong
potential for application in image-intensive disciplines other than Histology. Such
disciplines could include, for example, forensics, geology, botany nanotechnology,
art and architecture. The ability to develop a similar learning and teaching system to
meet the needs of students in a variety of interactive image-intensive courses of
study could be a major future “impact” of this Fellowship Program and warrants
further thought and actions. The fellow is in the process of establishing linkages
with groups of colleagues in these (and other) image-intensive disciplines.
A successful outcome of this Fellowship Program was to provide opportunities to
reconsider and reconceptualise traditional teaching approaches. Students can now
access histological sections via their computer – no longer do they need to be
restricted by a laboratory practical session (which often clashes with other enrolled
classes). Importantly, instructors can add their own histological sections they use in
their laboratory practicals to the database of images for their students to access
online – and share with other histology classes (worldwide!). All they need to do is
select the most suitable sections and they are scanned into the database
“Spectrum” at the University of Western Australia (UWA) Centre for Microscopy,
Characterisation and Analysis (CMCA). This “Linkage” was essential to the
success of the Fellowship Program. Many universities do not have the facilities to do
this scanning (the scanner in extremely expensive!) so the impact of this Fellowship
activity is enabling all histology instructors this facility/opportunity.

A new paradigm for learning and teaching histology
Traditionally, histology teaching necessitated students attending laboratory classes
where they viewed histological sections of body organs/tissues using microscopes.
As mentioned previously, providing (traditional) histology courses (particularly
laboratory classes) is becoming increasingly expensive. A major impact of this
Fellowship Program has been creating the opportunity to transfer histology learning
online. But, some instruction (albeit minimal for many histology courses) in the use
of the microscope as a skill to be acquired is important/essential in most courses.
A continuation of the future impact of this Fellowship program is the natural
progression of innovative activities to complete a paradigm shift with regard to
traditional teaching of histology - and possibly other image intensive disciplines
(mentioned above).
This new paradigm is based on technologies now available that enable educators to
bypass traditional 2D representation of cells, tissues, and organs as the learning
tools and present them now in life-like, 3 dimensions (3D) and include animations to
simulate histological, physiological and pathological processes/correlates. Its
premise is that 3D and animations provide a much more valuable/powerful learning
tool and a more beneficial learning experience by eliminating inherent difficulties with
studying only 2D representations of structures.

The educational dilemma or “need” that is to be addressed
3D interpretation from 2D representations of structure is very difficult for many
students and when they have difficulties they lose interest and fail to gain sufficient
knowledge and learning outcomes when completing histology courses and
subsequent pathology instruction.
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A new desired project activity will focus on creating virtual environments and
educational animations for learning and teaching histology. The aim of the project is
to create 3-dimensional visualisation of structures, eliminate much of the text and
integrate the explanatory content onto the visualisation (and via sound) to provide a
much more valuable/powerful learning tool.
As both a parent of children who have viewed animated movies and, as an
entertained member of the audience, I recognise the potential of instructional
animation/educational animation. Animations in the “Movie” industry capture the
audience and leave them with long-lasting visual explanations/impressions - so why
can’t animations in the educational sector of “histology” capture the attention of
students and deliver far more appealing and successful learning environments for
them to complete learning outcomes?
The project (new paradigm) is clearly an example of ALTC Priorities - Innovation and
development in learning and teaching, including in relation to the role of new
technologies; Internationalisation. The intention of the Fellow is to attract funding for
the continual production of 3D structures and animations as effective histology
learning resources.

Evaluation
The Fellowship Program focussed on creating the delivery system and adding
appropriate content. Access to the fully functional resource has only just been opened
for current students studying histology in 2011 – mostly in semester 2. There were
significant numbers of users during the development stages in 2010.
Student evaluations: Formal student evaluations will be completed at the end of the
2011 Australian academic year. In addition, a series of “online” evaluations will be
administered to verify the resource remains “user friendly” on a number of levels.
Evaluation of customised curricula: All academic partners will assess the curricula
specific for each cohort of students.
Evaluation of content for providers: An advisory body (similar to a textbook or
journal editorial body) of experienced educators of histology has been created to
evaluate each item of “content” is suitable for addition into the resource. Currently
colleagues at the University of California at Los Angeles (Professors John Campbell
and Michael Hall) as well as Dr Lucy Webster (Charles Sturt University), Dr Peter
Roberts (Edith Cowan University) and Dr Alan Stirling (Bond University) have agreed
to be members of the advisory body.
External review: At the conclusion of the 2011 academic year an external review will
be carried out to assess the process of collaboration and the quality of the resource. I
have already requested colleagues at the University of California at Los Angeles
(Professors John Campbell and Michael Hall as well Dr Lucy Webster (Charles Sturt
University) to provide an external review.
The reason for completing the external review at the end of 2011 is because by then
many universities/users would have completed an entire histology teaching
unit/curriculum and histology teachers would have had ample opportunity to provide
feedback of their own thoughts, feedback from their students as well as its impact on
student learning outcomes and examination successes, and how their histology
teaching my change in the future as a result of access/use of the resource.
___________________________________________________________________
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