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Introductione Since 2007 we have offered dstance education sections of courses in
Introductory Biokgy, Students acquire the basic matenal fom an interactive course web sie; the
non-synchronous Mecture” topics contain @ mix of text, audio, interActive videos and animations
to illustrate concepts and add interesting details . Concept checks are provided at the end of each
subtopic to encourage students to think about the main points and synthesiz & important
inforration . Wikekly 15-point, web-based quizzes test student mastery of the waek's matenal,
and four major exams are given by computer at the NCSU proctoning center.

The on-line laboratory: In fall 2002, we began dewvelopment of on-line laboratary
components 2o that students could eam full credit for the course withoot attending campus
laboratory sessions. The major disadvantage of an on-line laboratory is the lack of hands-on
experence with the techniques and instrumentation commonly encounterad in an introductony
biology laborgtory, Wi hawe attempted to minimize this daeback by using inteadive features
that zhow realword lab protocols and enable students to interact with virtual equipment.
Athough it is not possible to recreate an entire "wet la" expenence, we hawve developed 3
cambingtion of wideo, smulations, witual microscopy, and game-like exercizes that stress
concepts and place students in the rde of 3 working biologist. A0 adwvantage of the online
laboratory approach is the abiliby to conduct experments and take “field trips" that are not
feazible in classroom sections due to mancial and time constraints. e dtiliz e weekly, graded
assignments to assure that students spend time syntheszizing infomration and zolving problems
based on the [aboatory maternal.

WebAssign: Al homework assignments, as well as quizzes and exams, utile & MiebA=sign
(hittps :Swm webas<ign.nets). This Intemet ste provides 3 wide assortment of question types,
including "ile upload” which allows studerit= to send files from their computers to MiebAssign for
grading. Inwarous [aboratory assignments, we require students to graph data, capture and label
images froma wvirtual microscope, label bands= in a gel image, etc. Students then perform a
screen capture of the work and submit it as animage in jpg or png format to the appropriate
Mizb As=ign question. Graders can open each mage from the website and record 3 score in the
b A= zign grade book without downloading anything to their own computer. This allows an
efficient and Apid method of grading which has allowed us toincrease class seeto 175
students. Grading image submissions requires an awerage of 30 sec or less for each image.
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Interactive Laboratorny Bxercises: The following exercises are dtilized in B10 181, 3 course
for life science majors that cowers the scientific method, evdlution, bicdiversity, and ecology. hils

we utilee these exerdses to simulae a laboratony experence in distance education, they could also

be uszed as homework extenszion of "wet labs" or as active leamingdproblem solving components in
lecture-basad courses.

Case study using the sdentific methiod: This exerciza utilizes the application Quandary
(Half Baked Software’)to provide an inte@ctive in evolationary ecology. Sudents play the role of a
biclogist in Trinidad using observation and expermentation to determmine why guppies found in two
pools differ n colorgtion. A= the study progresses, students collect and analwe e data onthe
quppies. They read a scientific arficle to gather more infommation, then interpret experiments
performed both in 3 laboratory and in the field. Student=s must answer questions as the study
procesds to wearify their understanding of the concepts.
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Student Response Tothe Case Stody: Students submited an optional poll & the end of the
courseto express their opinions of the ondine |abs . 0ot of the 12 laboratory assignments in the
course, 12°% of the students picked the case study as ther favorke. When asked to select which
of the following concepts that they understood better after performing the exemize, results were;

Comcepts Monber of studert = that

[zelect all that apply] selected each concept *
Matural selection o %
The scientific method 41 %
De=igning |aborat ory experiments 60 %
Ce=igning field experments 24 %
Applying scientific lterature to 3 reszarch problem hied
Data analys=i= 5%
Mone of these (i
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Represert ative studert comments onthe case study

The guppy calorakion lab was my Favorite because it Forced me to think more
comple :y about the outcomes of the experiment and why they occurred.

| enjoyed this [ab because it was simple, straightforeard, and provided awell-
rounde d understan ding to conducting experimentsilabs. [t alzo gaove me & nice
vizual ob how natural selection worked.

Scientific Method was iy favorite because | feellike it was 2 "real world”
experiment. | enjoyed thying to 5olve and wnderstand the problen.

Virtual field trip: We are using panoramas with linked hot spots to simulate field
tHps tolocations of ecalogical interest. The following exercise utilizes an interactive
panorama of Schenck forest [Raleigh area] with video clips of plants and animals
Found there, inchdding michos copic forns . Students o pen the panoramns and locate
habitaks within the forest s indicaked by hot spots. As they tum 360 within the
paharama, mare hot spots are found. They list the plants and animals thak they find
and place them in atable that indicates the forest strata o mic rohabitak in which each
was found. Toillustrabe ecological concepts, students are requirad to consthict 2
product ivity pyramid that places each arganism in their list st the appropriate trophic
level. The completed table and pyranmid are submitted to Web Asziga for grading.
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When a hot spot i= clicked, 3 page opens containing a namated wideo that shows one
or mare organisme within the area. Cicking on the names beneath the wideo brings
up additional video clips of animals too small to be easiby seen. Mot oftheze wers
videographed in our laboratory in samples taken fromthe forest using video
mizroscopy equipment. The panorame contains 10 hotspots and 35 arganisms.

Sxudent Response Tothe Forest Panormna: Stud ents who submitted the poll alzo
evalyated the Ecosystems laboratany which contained the panorams and the game
"Extinction” [adjacent paster]. Out of the 12 laborakories in the course, 24% of students
picked the Ecasystems lab s their favorite and chose panorama cohcepts 25 follows:

Corc ept hornber of studert = that

[select all that apply) selected each concept *
Stratification ofthe forest 59 %
Trophic lewels 3%
Energy flow through an ecosystem 47 4%
hicrohabitat= 61 %
Types of plart= and animals found ina forest 23%
Mone of these 4.

Represert ative studert commert = onthe forest panorama

Bzosystems was my fawrite lab because of the nteractive segments. By being "in"
the aea we are studying, | got a better visual.

bty favarte was the ecosystems Bb, whers the game and forest panorama was utilized.
It was nice to do something interadive ather than just read and answer questions.

| liked the forest panorara lab the best because | fek like | was actualy in the fisld
looking for plant= and animals.




