Virtual Microscopy in Life Sciences Education

Examples of Teaching Innovation

Innovation Descrivtion

The goal...
e create an interactive laboratory experience while removing impediments to learning such as
malfunctioning microscopes, aging slide sets, and inconsistent tissue sections.

The Medical Histology Digital Syllabus (http://www.med.umich.edu/histology)
e Online laboratory manual consists of Webpages with descriptive text and direct links to virtual microscope

slides.
The solutions. .. * Virtual slides can be opened from Webserver in Aperio ImageScope viewer (available at
e produce high resolution digital replicas of optimal tissue sections. http://www.aperio.com/download.asp) or delivered as a flash object in a "WebViewer" window (for Mac users
e compile online image repositories. or those without ImageScope installed).
e deploy intuitive, computer-based "viewers" that improve upon microscopes. e "Example” links open virtual slides at a region of interest to focus on a particular tissue or cell type.
. T e T T T [;][ﬁ]* WebViewer Window
The user experience... Fle Edt Vew Hgtory Bookmarks Took Help 0 S o o o e T X e g sl BT =Joed
e web-based laboratory syllabi link directly to virtual slides and, in some cases, directly to O - C X & (O]roiwmnciumbcumsooysonenm 77 -] [Grlooos P Spectrum 029-1 HISTO 40X.svs wfo  belp [
annotated structures of interest buried deep in tissue sections. g Medical Histology Learning Resources |l e Return to image directory (view: tmages _.
e computer-based viewers provide effortless scan + zoom functions to the submicron level, permit e Wik The University of Michigan Medical School .
side-by-side comparison of multiple tissue sections, link student generated annotations directly Course Info.Digital Microscopy  Set-up a Microscope Faculty Contacts Acknowledgments HOME |
to regions of interest (or query), and provide 24/7 access to teaching materials. L s
e online tests incorporating virtual slides focus students' attention on the content of questions . ;”“lhpt“gf:“f”:“m't'htdftmw] e s £
rather than the operation of the microscope. S et A - )w ;
Lab Resources | Selectone ofthe following: v] ! : 7 F _:_'"1_'*:_'-‘ -._r,. e 3 : E’l; G B SoNED = s r";.’,..}
® ® ° ® The results... _ s _ - 2 #,.f'“
l /nzver SZt 0 M ZChz an e evaluations performed at the University of Michigan, University of Nevada (Reno), and the Wi s wh negesoupe vimrer wetaec| PSSR O P g = -‘5“__ =y
y g University of California (San Francisco) medical schools indicate that virtual microscopy creates et W P T 9 '0.3(."';_:1;!;—{")/ O ;L -} ?

work, but performance will ALWAYS be best be via |work, but performance will ALWAYS be best be

an engaging, highly scalable, and effective laboratory experience. T e Via a wired network connection, ImageScope Window

] ea Ch in I nnovation ® any scientific discipline that utilizes the light microscope can benefit from virtual microscopy. ot I ke ik o ol e o e, Ao g vi0.. 55 798 (07 L ST A0k mEx]
ImageScope on 8 Mac (reguires the Paral-lels Desktop program available from i. Fle Edit Image View Tools Window Help

www.parallels.com).
A team effort...

. . . . . . . Objectives:
Pr i Z e The project crossed departmental lines requiring integration of the slide scanning laboratory . —
. . . = 2 gable o Classiny eplthelal TIss5Ues5.
(Department of Pathology), the server infrastructure (Medical School Information Systems and P N AW e
Pathology Informatics), user support and training (Medical School Learning Resource Center, Cell A el o e M R Ryl O Tk 1o ek BuTionel
and Developmental Biology and Pathology), and content developers (Cell and Developmental R ke Gorirs (ot orieed el e i s by el e of cpRck 1asde R W
Biology and Pathology). The Virtual Microscope project achieved its aims through the el S e e e e S
collaborative efforts of many talented individuals from across the Medical School. i 55 S5 SEaae T A A
5I.ide 29 (small intestine) FWebVieweﬂ.'In;acl.eéwr:le.] N — — \
More information on project, personnel, and links to web sites at.... i i S e Sy N ik bt
. . . the tissue orientation and consult the atlas (W pg 277 14.20; pg 278, 14.22) for the cell types that
http//WWWp&thOlOgymed.UmlChed U/|nnOV3t|0n2009_SynOpS|Spdf _rnake_up thE_t epithelium. First, examine 5_Iide 29 at low power _ar_‘u:l note finger-like pruj_ectiuns of e - 1 e ’
. . . intestinal villi [example]. Also, note that, in some areas, these villi are transversely sectioned and [v E 145545 x 92372 = 37 6GB, file = 1.5G8 | 334090 , 25313 1ﬁ?ﬁxﬁ{|ﬁ [ 39338, 29142 |trackmp;pmgrmwe renderlng| MC 1{].[“].% | p,m 4
http://www.med.umich.edu/histology c o o PR 1 urmioh edu/histoloay/ o il
2009 WINNER http://www.med.umich.edu/histology/dentalHistology.html xample views above are from http://www.med.umich.edu/histology/sample.htm
http://www.med.umich.edu/digitallab/histopathology o ] o
http://www.med.umich.edu/digitallab/M2schedule.html M2 Pathology Dlglta| Syllabus (http.//www.med.umlch.edu/d|g|tallab/MZScheduIe.htmI)

e Online laboratory manual consists of Webpages in a format similar to the Histology site.

Comments from Students and Facult e | ab exercises are generally more case-based, featuring histories, physical and laboratory findings, and

“The Virtual Microscopy Project represents the most valuable innovation in the teaching of open-ended questions to encourage discussion among students and faculty.
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course of 62 students. Our labs are designed to be self-directed and interactive among Example views above are from http://www.med.umich.edu/histology/HemelabSample.htm
students and between students and faculty. And we have also used the virtual slides in
small groups and individual reviews. Virtual Microscopy in the Classroom (and Beyond)
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Portability: We have used the Virtual Microscopy slides in lecture halls, small group
rooms, various individual on-campus sites, as well as off-campus sites. It can be used
anywhere there is internet access.

Versatility: Virtual Microscopy slides are capable of being easily incorporated into
other disciplines. We are planning to use the virtual slides to preview pathology labs in
the second year. The Systems Physiology course is planning to use portions of the
Virtual Slides to introduce renal and respiratory sections of the curriculum. As the
Virtual Microscopy Lab continues to evolve, new and innovative uses will be found.
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. . ] ] o . Virtual slides can be easily "shared" in the classroom Access to the virtual slides is not limted to the labs. Using the annotation feature in ImageScope, students can
There is no question, access to the Virtual MICFOSCOpe Lab revitalized the HIStOlogy setting either via an LCD projector to an entire group or on  Students may review the lab material on their own in label cells of interest or note items about which they may have
. . . . . . L . individual computer screens in the lab sessions. The computing centers anywhere on campus or wherever questions if an instructor is not immediately available.
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an instructor to answer questions or point out features of slide. Instead, they are stored as local files on each student's

[yOU] on behalf of the UniverSity of Nevada School of Medicine." interest. computer and overlaid on top of the slide when opened.



