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the most fundamental principles of s c i en ce—that hypotheses have to
be te s ted ,a l tern a tives have to be ru l ed out , obj ecti ons have to be sati s-
f i ed and a con clu s i on requ i res evi d en ce.“Ask for su pportive evi den ce ,”
s ays Ma rti n ,“and at first they ’re just puzzled .”As the exercises progre s s ,
h owever, at least some of the stu dents re a lly do begin to get it.

S tories like Ma rti n’s are being heard more and more of ten . Th a n k s
to the pro l i fera ti on of h i gh - powered pers onal com p uters on campus
and the rapid growth of the In tern et , co ll eges and univers i ties are ex per-
i m en ting with com p uter- b a s ed learning as never before — f requ en t ly
with bi o l ogists among the leaders . In deed , m a ny of those bi o l ogi s t s
bel i eve that online learning is the best hope for maintaining high - qu a l-
i ty, i n d ivi du a l i zed edu c a ti on in the face of u n der gradu a te en ro ll m ents that
h ave su r ged dra m a ti c a lly du ring the past dec ade . Some bi o l ogy edu c a-
tors would use online sources to help ch a n ge the met h od of l e a rning itsel f ,
rega rdless of class size . Th ey find that the g ck and similar sof t w a re pro-
grams can be powerful tools for giving stu dents an ex peri en ce as close as
po s s i ble to real scien tific re s e a rch — what curri c u lum reform ers call
“ i n qu i ry - b a s ed ”l e a rn i n g.S tu dents are en co u ra ged to ask their own qu e s-
ti on s ,s tru ggle tow a rd the answers and, in ef fect , te ach them s elve s .

RA ISING SKILLS AND EX P ECTAT IONS 

Cert a i n ly that was the intent of the kit’s co - c re a tor, bi o l ogist John R.
Ju n g ck of Bel oit Co ll ege in Wi s con s i n , who wro te the program in 1985
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H
is students tend to freak out at first ,
s ays Pre s l ey Ma rti n , de s c ri bing the introdu ctory bi o l-
ogy co u rse he te aches at Hamline Un ivers i ty in St.
Pa u l , Mi n n e s o t a .Wh en they walk into the co u rs e’s lab-
ora tory secti on for the first ti m e , the stu dents find
t h em s elves face - to - s c reen with the Gen etics Con-
s tru cti on Kit (g ck)—a com p uter simu l a ti on of

Men delian inheri t a n ce that wi ll com pel them to do some real scien ce .
To begin an ex peri m en t , the g ck gen era tes a “f i eld co ll ecti on” of ,s ay,

f ruit flies, e ach with a com bi n a ti on of tra i t s — wh i te eyes or red eye s , ben t
wi n gs or stu bby wi n gs or stra i ght wi n gs and so on .The program also pro-
vi des the tools for performing gen etic cro s s e s ,p lus a spre ad s h eet to ana-
ly ze the outcomes stati s ti c a lly. It does n ot explain the hidden gen etic mech-
anisms that produ ced those outcom e s . Nor does it of fer a trad i ti onal lab
m a nual that tells the stu dent how to find out . In s te ad , the stu dent is ex pect-
ed to dec i de what traits to look at, what crosses to try, what hypotheses to
con s i der and, perhaps most import a n t ,wh en to be sati s f i ed that a hypo t h-
esis is correct , just as a scien tist faced with a real field co ll ecti on must do.

“Th ey ’re re a lly uncom fort a bl e ,”s ays Ma rti n , who is ch a i rman of t h e
Hamline bi o l ogy dep a rtm en t .“Th ey ’re used to probl ems wh ere they ’re
ex pected to get the ‘ri ght answer,’ so it’s hard for them to deal with the
f act that the program isn’t going to tell them wh en they get the ri gh t
a n s wer.” In s te ad it con f ronts them with the task of l e a rning firs t h a n d
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Michigan Sta teÕs Jo h n

Merrill uses online

animations and comic-

book chara cte rs to dra w

st u d e n ts into first-ye a r

b i o l o g y. A hamburg e r

with fries makes se n se

out of proteins and fa ts.

A superhero dubbed

E l e ct ron Man Òprote cts Ó

cellular re s p i ration. 
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