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PREFACE 

Th.e use of project uork ln the high school biology 

class provides the student vri th a i-•ealistic concept oi' 

what is called the scientific method. It can be a..'l'l 

effective 'teaching device when used prope1""ly. It is 

the purpose of this repor•t to provide 1nforme.tion on 

group projects suitable for high school students. The 

author also cites an example or a gr•oup project that 

he has undertaken vJith lus students. It is the hope 

or the author that thi~ i.nf'orme.tion may be of' some 

benefit to those teachers seokin.g to become better 

acquainted ·with project viOl"k and its effective use in 

the high school classroom. 

Indebtedness is aclu"lov;ledged to Dr. James H. 

Zant for his valuable guide.nee; and to John Akey, 

Vic·t;or Voorhees an.d my wif'e for their~ advice and 

encouragement. 

Indebtedness is also acknowledged to the National 

Science Foundation for m.sJdn.e; my stay at Oklahoma State 

University possible. 
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CHAPTER I 

INTHODUCTIOW 

Sts.t$mt:.'mt of the Problem and 

Lirni tatlon.s of the Study . 

Most high school biology teachers., regardless of: the 

approe.ch, are iri.te1 .. ested in seeing that the students are 

e.vrn.re 01" a.nd appreciate wh.at has been labeled as the 

scientific neth.od. I:Ia:. y teachers, either through J.ack of 

training., time or facilities discuss the problem solving 

approach with the students but give ·the st;udent ver·y little 

p:r•oblora. solving experience. 

T'n.ere n.re several WRY'S that a teacher con give the 

studen't nn appreciat:l.on :for problem solving techn:i.que. 

One way is to have students perfo:em expe:Piments in class 

and draw their mvn conclus:i.onn. A second :r.iethod may be to 

assign individual pi•ojects to the students. A third :method 

· is the use or the group t;ype of pi-•oject. 

The purpose of this report :ts to g1_ve some general 

inf'ormation on the selection, oi-•ge.n5.zation and completion 

of a group project ~ad to give a detailed example of a 

group project as used by the o.r1.tho:i'.'. 

This report is lilnited to a discussion of group 

projects easily hana_led by hig11 school biology students. 

The arguments f'or and against group type activity will 

1 
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not be discussed in this report. 

Clarification of Terras 

The term. ngroup projecttt has been so widely used in 

education Journals th~t the meaning ;t;3 obscure. The term 

"group pro·jectfr is defined 1n this paper as a problem. 

solving experience en tne pert of several students work

ing under the supervision of the biology teacher. These 

students may be doing the work on regt1lar class time or 

on their own time after school. T.b:e- proje·et me_y involve 

a week or four years to complete. 



CHAPTER II 

General Information 

Gharacte.ir5.stics of n. Good Projent 

Ther.e are several charact~r5.stics that ma'.1'.'k the sue-· 

eessful use of' projects as a teaching method .. {l} The 

project -should he a task that the student willingly 

assumes. It should not be just another reqt1ired. assign

ment. (2) The pPoject should be such that the student 

1nuci; utilize the biology he has learned. (3) The prob-

1.e:m must be a m"'laningful one.~ . It may not be an original 

experiment or discovery but the student must feel that he 

1s contributing to the over-all kn.o,vledge of science. 

It must not be a repeat of a text book experiment in 

which the student knows the outcome before.he starts. 

(4) It 't!1Ust be a project that presents a :t>eal challenge 

and a sense ot: accornplishr:lent yet within the ability of 

the high school biology student. (5) The student must 

feel that he is t':ree to experiment in his mm way.. The 

teEoher should be an advisor and very car'eful not to 

dictate procedure. (6) There should be some form of 

recognition :ror the student upon coffi.pletion of the work. 

3 



Getting· Stai.,t;ed 

project vmrk. TJ1e teache1-> munt be ubJ.c to recognize 

genuine intc1. ... ost on the part of the stucle:nt lL11d to cul-

ti vate the into:rest unti1 such time as the student is 

actual1~r proceeding vrith the :p"oject. 

The teacher may give out a list of' sug0ested p1 ... o-

j ects e.t the st u.rt of' the terru.. In cchoo1s th1;;.t; h.evc 

sci0r1ce faire it mi t be 1mrth:nhile to h;,.ve a scionce 

f'ej_r c01-:.tsst:ant discuss h:18 project r:lth th0 cls.ss. ThcI'e 

~.1 .. e several boclrn devoted to prcjoctn f'er high scLool 

students ancl tJ:i..:nc cen be utilized by the te2~oher to 

stinrulate intere:Jt. A l:i.st of' -tl'lese bocks ccn be fo1:r1d in 

the bibliocraphy of thin repor>t. 

If the school has a sc:tence club the club 111ay wish 

to undertd-r.c a c;r>cu.1: project.. TbJ.s y;as c1..o:ce at m.y hi.gh 

schocl 10.st yo[..r Yil:or:;. the science club c1.ocid.E,e. to ic~0n-

tify c.nd ·label the plnnts on the Cl::i.mpuz. IJ.1:r'.:le science club 

is an excellent plc,,ce to stimulf'~tc interest ir. r;rcup pr•o-

jccts. 

Often, a simple e1:perim0nt cD.n r~rcw ir,tc €. full : ..,__ 

scale investigation. A qucsticn mi~y ccmc 'L1p in cls.ss 

that catches the inte1-.·0st of all of the students.. If 

the teacher ls alert this co.n vo11 y '{IOll let.i.d to a vrorth-

Yihile group study. 

Bringing in a Q,Ttest speaker• can often stimulate a 

great deal of interest in a particula:t• study and with 



propel.., guidance th:ts ci:m lend to a. group project. 

An interesting animal in class 1 a newspaper report 

or a magazine article oan often be the source of generating 

the interest in star-tin3 a c;i"ou.p project. 

'.!:he teacho1~ thnt is i::1.tcvested in trying group p1"0 ... 

jcct work will have little trouble in generntine; interest 

1f he is ale:r-t and able to 1 ... ecoe:n:i ze and dif'ferentiate 

genuine interest on th0 pai"t of' the students i'rom int01"est 

in getting a grtLde .• 

Selecting the Project 

Tr....e experienced hie-).1. school teachel" ls aware thnt the 

students huve no real concept of whRt is 1.n,rolved in a 

tteientific study. Often, the student wtll display a keen 

inte1."'er-t ir.. projects tb.nt ho can h.ave little hope of 

bringing to n eucc0ssf'ul conclusion. 1I111ey often select 

conplex topics for y;,rhich they do not h£tVe suff.'icient 

training or labo:C"o.tory fe.cili ties. There are several 

1nportant C!'i teria that should be t:tsed 1-n the selection 

of the group project to be undP-rtaken. 

F1rst, is the project something that a group of 

hig...11. school bioJ.oe,-y students ea::n handle ,rlJ;h .. a reasonable 

assure.nee of sorr10 suceess? 

Secondly., :T.s the probable outcome ln keeptng with 

the objectl".res of the ~ourse? Doea it illustrate a 

biological principle or concept? 

Third, v,rhat is the cost o.f the project? Does the 
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const1:>uct the nec.essa17 eq_11ip:ment? 

Planning the Project 

'1111.e propel" plm111i:ng; of' n group project is as :brr-

portLnt tCJ it ts suc~essful cm1clusion. as tho actual L1b ... 

place. Stud0nts sb.ould be asked tc do th.e necessary 

J_ibret1ciy l"'eseai-,ch so as to bocorne familiar w:1 th the topic 

It may be d.ezrirc:.b1e to br'l:n.g :tn Cl"' OD:t"rospond with 

sho-:.ild be dov:>t:::id to 1ourning tts .niuch about the topic as 

After :i.11 of' studc:n:ts l1ove 11cco::ne fw1rl.liar ·ai th 

t}Je t:>pic it is necessary to orgDnlze .ro1,., the actual 

e:xperi:nental or obse1">Vation work. Such thin.gs a.s :meet:i.ng 

tiiae to organize the gr-01..lp into 11 teim1all or to assigr1 

individual taoks to be dona. 

Q.uestiot1s to 1)e a:1.sweI'ed i.n plmming the project might 

include the :f::>llo7:i::1g: 

1., Deadline fol' conplotion 

2-.. Estb1atcd cost 
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3. Scheduling t irn.e 

l 

Li-• Gathering or co:n.structing equipment. 

5. Dividing tho 1.70:dr 

6. Final dtopcs:ttion cf tr .. e project. 

Cnre.ful plan:n.ing cc.n elirai:o.ate excessive costs m1.d 

t.·: .a+ t~1·-·1,~,.-. ::,"r'O· j C. ·C +· 4 •• '"'" 1 ., e,-,r Jo/" -l - Ar~ :::~ V .. . !;_- ~· V V _..;;, \J';;/_.L .r•;;.ru,._,.):; vU. .. Poor plaru~in6 could 

Exccu.tinG the PI·o j oct 

The prirn.ar-y fttnction of tho teacher should bo thc.t 

of an t:..dv""isor. High school studontn neod supervision but 

if the teach01" doininntes the work it can ;:ery well cmd up 

as a teache~ project. 

11111s t learn. tc s t;rl VG 'f:o-r! e.cc1u•s.cy e.r1d to r1a1:e proper :notes• 

If the project work hc.s been divided ru.110ng incUvidu.c.ls or 

to:::,ma it 1;·mulcl pr>obD.bly be vrorthwhile to receive period:lc 

reports fmd the er ... tiro group co.11. discum:1 tb.ese reports. 

Thoy should bo is.sl.:::tng: {1) "S11lat hypothesis vras e1;:plored? 

(2) •,v.as the par•ticu1a.r apporacb. decided, upon-? (3) 

.Have all uvenuen of apporach been oxplorod'i' nave 

MY new problems ar:iscn? (5} Tiow does the- inf'orraation 

0011:tributo to the co:mpletion of the group J)Poject? 

Schedules t:md d€,8.d.lines :1:1u.t1t be closely a.cl.ho-rod ·to. 

This is especially impo1.,tant fop hlgh school students. It 

tends to keep thi:n.e:s moving and :::;ives the students a 

f eol:ing of p1.,ogress .. 



Sources of Aid in Project Work 

There are several agencies that .e.r-e int.erested in 

.assisting and encouraging students t-o do project ,vork 

in science. 

8 

The American Society o.f' r-.rretals pro~idee, awards for 

project.a mider the Seience Achievement Av1ard. PMgram.. The 

awards are haeed upon grade level,and s&ograph1cal regions"' 

Generally, individual projects h£.·vo the best chanco· for an 

award but group projects a.re conside:r>ed •. ~"r.1.b author had 

the honor ot: eerving as one of the ,judges for the far 

western entries seve1 ... al. ye~.s ago and most. of the p1..,ojeots 

were of very high qu..i.l1ty:. 

The Wati.onal Science·Fair prqvides awards for projects. 

Genera1ly., these awards .:,.re in the fQrm of' scierit;ific 

equipment. 

High school teachol"'S m.ay apply to the National Science 

Foundation for a research grant. A , speci.nl ftmd f'or high. 

achool research has been made available. A mrud.rn:un of tuo 

hu.ndi"ed and seventy dollars is available i£ the project 

work qualifies. 

Many local industries are more thun. willing to assist. 

They are espeaially willing if they are able to realiz:e 

some sort o.f public! ty i'rom their help. Washington Union 

High School., Fremont, California was able to procure a much 

needed ref'rigerat.or in this manner. 

If you live in an area that can provide expert tech

nical assistance by all means ask the experts if' they will 
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assist you. Of'ten, the expe1•t is too busy but r:wst of' them 

a.1 .. e more tlwn happy to work with young people. This pi-•ovides: 

the student ,v:1 th the opportunity to meet; a working scientist 

and to lea:i:-.n., .first hand, the 111.eaning o.f research. 

Geno:i:>al Suggestions 

One of the most seriouP: r1 .. oble:ms feeing the completion 

of a group project:: is tbe time involved. Are you going to 

use class time,. if so.,. how· n:V.ch? Tb.0 nBlock of' Ti.men 

e.oneept might be a desiro.ble vray o.f clo:tng :tt. Tb.is involves 

making the last s:b: weeks of cla~s str5.ct1y for project 

'l.vork. It is tr1e authors own opinion that project time 

should be an extra-cirricu.lar activi t-y. This helps to 

ins"L1re genu:tne student interest which is the prerequisite f'or 

the successful co1npletion of a good group project. This 

also means that studentl3 cu.n:no·li be x"equired to do the 

project work. As stat·ed px•eviously, the project shov..ld 

bu ;.'il..1T.1:Jt'.h.ing thv.t the student ·w·ishes to do and not just 

another a:ssif;Th".11.ent •. 

Tho teacher., throuc;h proper use :J.f' publi3:lty, 013.f."l 

rn.alte certain that the students re(}eive. reo.ogn:ttion. This 

1tl 11 help to ma.5.ntain interest• rnti.ny newspapsrs; especially · 

in ,smaller communities., ar-e eager to get school news. Good 

publicity can often lead to co:mmunity interest and help 

.in the project. 

The results of the' project could. very 1trell be sub ... 

1nitted f'or publication in some periodical. Serious con-



sideration ~hould be eiven to th..:ts phase. It is just 

as important; that the students learn hov1 to write up a 

piece 0£ research as it is fox• them to do the l"esearch. 

If' notl.1.inri; else., tl:e pro;oct should be writ.ten up and 

subraittod tc the school library .. 

10 



CilfiPTER III 

A GROUP PROJECT USED BY THE AUTHOR 

Selecting the Project 

A student brought in e.n a.dul t Pt'.ci f:i.o Lamprey e.:nd 

asked me tc identif'y it. Re expla.5.ned to the class that 

the lrun.prey had attached itself to him vfuJ.le he was swim.ming 

in tb.e local creek. Several otl1er students said that they 

h&.d s£en. the lru:1:pi-•eys in the creek. Class interest \'lTa.B 

aroused and so was 1nine. 

I gave the class a gen01"'al description of' the life 

hiato1""y and hab:t ts of the anim.al and we discussed the 

damage causod by a different species in the Gr~at Lakes 

Region. The discuosi.on raised many que1:3tions in the class. 

Row msny lampreys. are in the .cr·eBk? Vlill they ri.2.in the 

Stee.lhoad fishing? Will the 1.6.!"vae burro,1v 111.to· the sand 

as well as the !l'.llld? 1!0':'1 long does i_t -take the 1.a:&val :rorrn 

to develop into an adult and mauy other qu:estions. 

rn.1en I approached t!1.e class with th.9 idea o:t' trying 

to answer some of the questions with some res.earch on their 

011n1. tim.e I was able to. get seventeen volunteers• Later 

eight volunteers from the chemistry class Joined our group_. 

The project had been selected and the lar~pl.'ey crew was ready 

to go. 

11 
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I held several planning sessions 1.tlth the students 

both after s·chool and a. few evenings in rrry home. Arter 

several plan.Yling sessions thG students decided that before 

anything could really be a.ccompl!shed it would be necessary 

for us to read the ave:.ilable 11 terature on the Pacific Lam• 

prey. 

The group w·as divided. i:ntc fi,re ff:teE1..mstt and ec.ch team 

v;as assigned a library to ca.'l'lvas for :mater.lal. I happen to 

tea.eh in mi arcs. surrounded by seve:rnl fine colleges and 

Universities so good library facilities were no problem. 

In many ru.rr..1 aro~s the ct ty libi·ury and the high school 

librncy would prob;:cbly have to suffice. 

Before the team.s started on their library resea.:rch 

the school. librn:t"'t.~ g~ve,,them a lesson on the proper use 

of the ca::i.>d c.utalog, the ·biological abstracts and other 

:i:~ere1"ence ao:11rcea csaontial to thei.:c 1 .. esearch. 

One team. was. ass.igned to Stanford University, another 

to the University of' California a..71d still others to San 

Jose 3ta.te Collogo, the Uni ·;ors i t;y of Santa Clara and San 

Jviateo City Coll9ge. Ho were able to secure tho perm:tssion 

o.f euch of the.se schools for our students to use their• 

library facilities. 

Each team was to find as· man.y references on the Pacific 

Lat.'lprey as they coul('... and: to ·properly cite the 1 .. ef'erences 

on an index ca1"d• The libTc..:.~-:r reS('ll.reh took nearly two 

months,. We met periodic'ally to compare notes and to ,"f.r>i te 
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u.p the .results of our library effort. ~.ve were able to write 

a .fairly comprehensive lif'e history of' the Paci.fie Lamprey 

from Tiha.t we had been able to learn from the library work. 

We held. two mere. p1£..nnir,e sessions to debate our next 

step., The students decided tl'...e.t our problem could be d~fined 

aa., trT.he Life History of the Paci.fie Lrun.prey in Alan10da 

Creek, Alaraeda Cotu1ty. California. u It was decided that 

we should tr•y to ans.we1 .. the following questions: 

l. . iiJJ.1.y a::."'e the lampreys found in Alameda Creek? 

2. What is the estima.tod lrun.prey population in 

Alameda Creek? 

3. 1Vh.ei-•e do the adults spavm? 

4. Where do the larvae burrow? 

5. What do the larvae .foed upon? 

6. How long does it take .for the eggs to hatch? 

7~ ·· \'lJhe.t is the cri tice.l t.omperature .:t:or ecg hatch? 

8. Hm1 long does 1 t take tho . larv:n,e to develop 

.into the adult? 

9, .Are tho lam.preys a menae,e to the trout and 

Steelhead in Alameda Creek? 

The group aga1.n was split into teumo o.nd each team was 

assigned a question to uork on., Reporting schedules were 

decided upon at.'1.d each teara elected a captain \1ho wao to 

be responsible for turninr; in a. report on the toa:r.-w progress. 

We decided to meot once per nonth to hoar reporta. We hoped 

to have the .first .:t:"iv·e questions answe1 .. ea by the end of the 

aehoo1 year. 



E2:::ecuting -the Project 

Team #11 decided that they would have to do an eoolog

ical survey of ·the creek. They secnu•,ed some topographical 

map.s of tho county and f'rom these they made overlay sketch 

maps of the creek. The mechanical dravdng toaoher assisted 

them in the map making. 

The chemistry tev.cher v.ras able to show them ho~-:r to 'UBe 

a niodi.fi.cd Winkler method for · c.etern1:i.n1ng the mnormt of 

dissolved o:x:ygr,n in tho v:ater. They also lec:-.rned to use 

indicators to d6ten:1.ine pH. The group made sevoro.1 v;atei .. 

tests at selected sts.tions on the creek~ 

Tho team also checked records ~"1.d 1nade graphs fron1 

material furnished. by the local water department. They were 

able to determine rate of f'lov;, average water temperature,. 

ave1---age dopth and other u.sef't1l infor1nation. 

By vn,.,iting ·to the Galii'ornia Dep-s..rtr1ent of Fish and 

G-a.rJe the s tu.dentz were able to secure a 11st of Cali.fo1.-.n_ia 

streams tli..s."i.i had populations of the Paci.fie Lruup:t"ey. They 

noticed that all of the.s.e st-reams ,•rere coastal and were 

conside:."ed to bo good t:::-out and steclhes.d streams. 

It took toa:m. ://:1 several months to co:mplete their survey 

of the creek. The team :-m3 assic;ned to question numbrir six 

when their .suriirey was completed,. Mext .fall this sn.me group 

will try to deter.mine the embxryology of the lamprey. 

Team #2, had the very dif'f:i.cult task of estima.ti_ug 

the 1a.mprey population in the c-reek. Several ideas "t'TA'l?P. 

tried,.. The students first decided to have observers 



Stationed fat tv:ro muall spill'.rayn and actually o,ount the 

lampreys as 'they made their 1;vay over the sp1.llway during 
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the spring :migration from Snn Fi:.,ancisco Bay. It 'l'J'.ras pointed 

out during our meetinr.;s th.c.:I:; an s.ccui"ate coun.t v1ould be 

diff:tcult to get using this n10thoc1. We ,rould have no 

idea .of hor. inany 1~.mpreya were going over the spillwt:tys 

during school hours or r.t night. Front tho li·berature we 

had lea1"'11ed that they pre.fer to move in the shade a."1.d so 

it was .felt that ru.or:t of tho upstream nigration ma.y be at 

night .• 

The obs ervs. tion was further hampered l;ry scheduling 

around paper routes I weekend trips D.nd other problems. 

Several counts wo1•0 made but the students ganeral.ly agreed 

that the results were not very valid. 

The team next constructed a sein and resorted to 

seining ne1.ectod sections of the creeJi:. rt was necessary 

to obtain tho pe:i-im::.os:ion of the Depn.:rt:ment o.f Fish and Grune 

fil"'st;. This method proved rea.sonalhly effective but .flood 

oondit;ion3 interf cred with the spring seining and terun ff:2 

was i'or\}ed to postpone the work until next fall. 

Teara :J:J, was gi vcn the task of trying to dete!11rl.ne the 

spawning sites of the adult lsmpreys.. ~om our 11bra.cy 

:t .. esea:rch w:e were able to learn that the Lamprey prefers 

slovr movi!l.g ":1ater, gravsl bottom a..i'ld shade for sp9.m1.ing. 

The tea."ll. was able to utilize the ~1aps fi.1rnished by 

team £f:J. to pinpoint sora.e of the :most promising spawnin.g 

.sites. Thay selected four sites for observation. During 

the spring migration these four sites. were periodically 

observed. '11he observer had to turn in observations on 



e,loud ,c-over,, terir,o.:rfattire, ¥110.:te:r tm."'bidity and other 

data thirt the students i"elt might by pei"tine:nt., 

Only one spaimi:nz 1:an obsoPVed but the student ,,1as 

able to 1tmkQ a l"@.tlwr d$tailod e.ccou..."'lt ot· tho ne.at 1::ru.ildil:tg 

Sl'id egg 1a.ying of the li:tnlfH"ey-. ~<:)t:ie eggs wel~ seour0d but 

they died before a study could be started. 

Th.e t-erun, with ·the fs.id of a fJ:CX'(;'H:m.~ aaaaured t.ho 

gravel slze U:Si:id 1:n the neut naking. The gr-oup is pl1;tnn.ing 

on observing the otheF sites suitable for apm•nb:in.g next 

y:efl.r !n the hope or tr-ying to detcr.m..ine. m).:11.'bers that spawn 

ru.'ld securing osgs for tho emb1::•7;ology study .. 

1ream. t~i-, Vlat$ assigned the ·t;asl: of locating the 

·burrowing sites or the lrL-lal. fo1":,f:l. From the libr~ 

rese(il?oh the students l:i.2.d leG..rn.0d '!;;b.t.,t t.he larvae btt::..row 

in to the s of't raud o:P s &11cl and r sr:1a!n there f'ror1 three t c 

five yero"'s• 

Tlils g~u:p ste.rted;. by r1.eeting 011 Sattu~<L"l.y m.01"!1:tngn 

\•.ct th ahovols and syatom.utiec.lly dif;:::;!ng into tho 1md. 111107 

took a aeetion of the creek: each Satu..r.d.ay,. They- proceeded 

rdth this teehn:ique fo1, t1u*ec months without suceeas. Fo1..._. 

tunatoly• one of the c;roup a.ccidontly 1»a.-ri acros.a one o:f 

th.-e larval forms near the poro..olation p:t ts c.nd soon tEI&.'m 

£(~ ,vas proudly displaying 1:'.!.D..;;.,iy l~n1 sptJcir,1en:::t. 

We were E~b1e to use sorne of' the lurvl!:l.e in clttas. and 

tn.:u:,oe-0ded !n lteep:lng several of: thent in an aquarium for 

seve:t"'al months .... · Ol1e ztu.d.e:nt 7,rrote a papo1 .. 011- thoir but•rm,i.n_g 

technlq:tie rus obaarvod. in the aquai"'illh'l. l.1b..f ortu..Y1.ately,, the 

biology o1as-sroo1:1 vro.s a.1.so ttsod for n:tght school purposes .a."11.d 



someone had throvm. cigarette butts in.to the aquuriu.m 

with the result that the lamp1. ... cy died •. 

Team: #4, 11111 attempt to do a population count of 
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the larvae, raise more of them in the aquarium. and atter.1.pt 

to locate other bui.,.roi."lin:::; sites. 

One member of the g1 ... oup has undertaken the task of 

trying to work out the morphological changes that take place 

as the lai ... va devel.ops. This will be done by dissecting 

larvae of varying size and age. 

Temn 115, undertook the task of teying to determine 

the feeding habits of the larvae. From the literature 

research they were able to deter-.mi:ne that the 1arval 

foJ;"l'llS f'eed on rtlcroscopic organic Timterial L.11 the vmte:r 

or mud. The students reasoned.,. du.r•i!J.g one of our report 

sessions,. that the shoreline would have more organic material 

than the middle of, the stream beaaus e of currents. By 

using strings to mark off areas the group began a systemo.t.ic 

count of larval nu:rllbers thus enabling them. to construct a 

distribution map to prove or disprove their theory. Flood 

conditions ha.."!lp-ered their work but they ple.n to continue 

next .tall. 

One student, quite seriously, plans on raising the 

1arvaJ. forrn..s in a tank of c.lear water and washed sa..-i.d in 

order to test the idea that the la:•tm1. form does not f'eed 

at all. 

The Future of' the·Project 

Upon 1.,ry return to the school next .fall the lam:prey 
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crEHi1 vrill organize a.gain in an ef'fort to answer the 1 ... est of· 

the questions posed by the gi,,.oup. I understc1.nd that other 

stud.ents are anxious to join tb:_· crew. Th.ere should ·be 

plenty of work for all concern.ed and the project looks as 

though it will last for nevoral years. 

Other projects that fit into the over-al.1 ef.fo1--t 

h1.clude: 

1 .. 

2. 

Isolation of the eggs and the determination 
of' critical hatching temperature •. 

A study of the larval form to determine how 
long it takes to develop into the adult, 

What effect. if a..r,.y~ does the lampx•e:y have 
on the gs:rne fish population? 

The attempt to predict, by stream 8.l"lalysis 
just when the adult lOJ.:1prey l'lrill :move from 
San Fran.disco Bay into the creek. 

5. The final writing of the complets report. 

The California. Departnent of Fish and Ga.rue, :i:-•egion 

III has sho\",n an interest in our findings. This has given 

the students smne incentive for completing the work. 

VJhat started as a question in clasa has taken on the 

propo1-.tiol'1s of a full scale research project. I!..'very 

interested. student has the opportunity to do 1.rrhat he can 

do best and at the same ti:c1e to learn something about 

research teohnique.,. Th:ts :ts one way to put a little more 

nbios 11 into the high school biology course. Too of-ten 

high school biology is strictly a lecture, textbook O<)UJ:>se. 

This particular· group project demanded· much o:f my 

time. I f"ound that it ,1s.s worth the time and effort 

hov.rever. For ... one thing I was interested in learning more 

about the lamprey mys elf'. 'i'!Iost ilnport2<11t; was the fact that 

my students i"e'nl that; rny interest in biology does not end 



with the close of tho school day. It, :ts a refreshing 

experience to be able to work vri th the students out of 

doo!"s and the f':teld V?Ol"k can aid yo1.n"' reg;ular classroom 

lesson iirTu"1easu1"'ably. 

From rn.y ovm experien.ce vr:tth this group p1~oject 

I f'eel that I can recommend it as a good technique for 

teaching respect for th.e scientli'ic method. 
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GHlLPTER III 

Some Ideas for Group Projects 

Microorganisms. 

At the present time the. s.tudy of' bacterla and other 

ntleroo;rganisms presents one of'. the most .fertile fields· for 

new research. Recent discoveries in the field of anti-

biotic.a gives th.ts area a f;lense of ,elaruour that a.weals 

to msny hlgh school youngs.tors. 

A study of rnicroorgan:i;.sms does not 1 .. equire elO:borate 

equipw.ent or a specia.1 envir.oru11ent. The National Associa-

tion of Biology Teachel"S has published some excellent ref

erence material on the subject. 1 

The f.ollowing partial list of project idee.s is taken 

from the June, 1960 issue of i;ghe Amerioa1:1, Biologz Te;t1;aher: 

1. Iso1a-blon of Pure Cultures •. 

2. Eff'ect of Temperature on Fermentation. 

3. Effeet of l'emperattire on Bacterial GrovTth. 

l~. :t.""1.hibition of Bacterial Growth. 

1Tlla Editors, The Ara.erican Biolo 
Issue, Microbiology ·D; Introd.ueto;r:y: Bio 

20 
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;5. T:Iict'ob:i.al Popu.lations 1:n Natural Permentation. 

6. Baeteris.1 Populations i:n Natural LTaterials. 

7. Plate Goun.t A.nalysis of So:11., 

8. Identii"J.cation o:i: Fv.ngi. 

10. Chromatoe1•aphy of' Bacterial ~Pigments. 

Entomology 

The st1..idy of insects is another 1 ... lch source of project 

ideas that does not require very Hueh in 'Ghe 'Nay of special 

equipment or envii•omuent. :de:(1.y excelle:i:1.t refer•ences r:1,1:>e 

available including Boy Scout a.n.d 11,H material. 

T'n.e foJ.loi;ri:n.g tltlos for inse~t p1..,ojects may sug3est 

an idea; 

1. Tb.e Insects o:t1 ou1'"' Ca.:m.p1..ui. 

2. Ha.171:n.fttl Insects in oul'"' Cornnuni ty. 

3. Helpf'u.1 Insects in our Gorn:m:u.n1 ty. 

lh The Distribution of Insects in our Comrm.:u.1.ity. 

5. L'l'lS eat (Jontrol. 

Ecology 

If your students a.re the type that like field work, 

and most students do1 the study oi' Ecology lends itself' 

to some excellent ideas fo1"' group :n:oj0ets. Cona:tder the 

foJ.lovd.ng: 

l. The Ecology of' our Seasho1"'e• 

2. The Distribution of Rabbits nea.1 ... ou1., Co::rrmunity. 



3<} Plant Succession 1ti a Local Lot. 

41) SoiI Organis:r:m In the PloweI' Beds of our 

School. 
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5.. 11.1e Distribution of Fish L:tf.e in a Local St1•efilt1• 

Ji..n idea that int1.,l2,""LtEHJ tb.<;1 antho:i" vor.>y :much m:tght be 

considered an easy group project to nndePtalrn. Sccu.re a 

topographical map of your a1"ea and place it on the bulletin 

board. As student,s b:::•ing in plcmts o:r• animals have the 

specimens ntunbered a:n.d p1aco a p:i.n in the map to show where 

the spee.imen c.ar:10 frmn. Have the student maJ:::e out art lndc:x: 

card vrlth all of the pe1•tinent data on it a:nd keep .Sl, file 

of these ea1"'ds.. In a short tlme ;;rem 'Hill f':lnd that you hn,ve 

a pretty good di.st:ribution map of the living thin.gs in your 

a:i:~ea and the index f'ile nay later prove to be an invaluable 

re.ference :r.esom:-ce. :I11lis is especially true in co:::nrn.-,,.u1i ties 

that are groii'r:lng very l""apidly with the consequent reduction 

in vrildlife. 

Botany 

The study of plant life vdll su.ggest several ideas 

for g1"oup p~roject work. For exrunple: 

1. :l.1he Cla.ssif'ioation o.f the Plant Lffe :tn our 

school ya:Pd. 

2. A study of the Algae in the Local Pond. 

3.. T:ra.nspi:ration rates in Various Plants. 

Li.. The Use of' .l1.lgae as a:n Oxygen Soux•ce for 

Space Flight. 
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1T1-i ,~, f'!.Qi" ·!~ r>o1 r, f' 0 D· "'~'1)l. n P' Q"f'f !I 

.t...,_"i.,.f V .... .l.~--~· --. ... -...J .. ,. ,. V~~.,..L.!- ,L._.J.C:.) -"""' .. in Seed Beds • 

Genetics 

rn.ost of tho period:lcs.ls r; g:r•cat r0wx1y studen:l:;s lll""e becoming 

quite int;erestocl :tn genet::tcs. The follovd.ng ideas na-:l prove 

i,o be good problem solving gi,,oup projects: 

l.,. Drosophila Gonot~_cs. 

2. Hei.,edity in Plants. 

3 .. Th.0 II01"edl ty of' Blood GJ~oups ~ 

4. Pl'"'eparation of Chromosome Smears. 

5 •. The Constx•uct:i.on of -'chc ':7atson-C1":lck DN'A 

:model. 

There' are :many excellent I·efcrence. sources :ror working 

11ith Drosophila genetics. 2 

BiJ."d Study 

A group or· students may be interested in du.ck hu.nting 

or bird watching. 1:Jith proper guidance the.se students might 

be encoupaged to try a group project. There are many 

possibilities in this fioJ.d,. :tnclud5.ng: 

1. Gonstl"'nction o'f: a Feeding Station R"ld Bird 

Observation. 

2vr. Demerec and B. P. Kauf:ma.11.,.11., J~rosopld.la GuidE:., 
Carnegie Institution., VIash1ngton n.c., 19L~!j. 



2;) · A ,Study of the Ga-.m.e BiJ:>da :tn You.r Ax,ea a.:.rid 

How They Etght Be P~~otected •. 

3.. The Identlf'icu.tion of Birds The.t TJI:tgrate 

Th:i...,.ough the Co:mraun:t t.y • 

L}"· The Feeding Hahl-ts or thP. Common Birds .in 

·the City Park. 

5. A Bird Census. 

Embryology 

The field of embPyology lends 1 ts elf to group 1:1ork by 

high school students. Consider the :rollmrl.ng suggestions:: 

1. The E!mbryology of the Chiek. 

2. The Erabryology of tho Frog. 

3. The Ei':rects of' Ultraviolet Light on Egg 

Devolor:m.1.e11.t. 

4. A Study of the Fetal Pig. 

5. The Egg Development of' a·tocal Species: of Fish. 

General 

~o attempt to list all of the possible topics that might 

lend themself' to group project work would be an endless ta.ek. 

· A few suggestions :for a,cploration have bean suggested. The 

rB:tder sh.ould note carefully :some of the 11-terat;ure ei'l:,ed 

in the l?ibliography f'or more comprehensive lists or project 

ideas. 

It would be well to b1 .. ing to the readers attention an 

article by Charles E. Roth appearing in the A.>n.erioan Biologz 
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project that wox·k0d vor>y well f'o:-:> him. 

Uea1"'1y a.D.y t·.r9e of invost:lgat:ton cm1 lend Its0lf' to 

g1"oup study. If tho tetc:.che1, ca:n.11.ot find an :idea :for a 

project the:t seerrw to f :1.·;; ax•ca o:r your students 5-t 

:ts suggested thz:_t conte.ct be made w:t th the J..()Cal department 

o:r fish and c;e.me. Generally, they aree ve:L'Y help.f'ul 2.:nd 

usually h8Ye somcsi pretty good suge;ontions. 

Remember, however, the best project is the 0110 that 

tl1e students suggerJt an.d that the stmdonts d0s:1J.'.'e to do. 

The teacher may he able to 0--u.ide the students into a -cer>tain 

area or keep tb.em from unde:c>tak:tng a p:roject that they a1•e 

not prepared for but -to cU.ctat;e t the project ·rrill be 

vrnulcl kill :mush o.f' the inte1:-est on the part of the student. 

3chas • E. Roth., nField Stu.di.es f'or• Hir,h School Biology 
students, 11 The A'11er.ioan Biologz Teacher, Vol 23:l~, April, 
1961 pgs • 213 .. ~17. · ' 



The successful high school biology teacher• is the 

teachel"' that is fully qualified to tea.ch high school biology 

both f1"'0:m. a starrdpoint of academic bacili:ground ax1d training 

in education. 

T:rle successful biology t0acher doe.s not rely on <Jcn.y 

one method to teach his course. 1l100 often we hea1"' o:f 

textbook Hnd lecture courses in the high school biology 

class. It is nell to J:"'e:me:mber that biology is the study 

of living thlngs and the best, way to study it is to woi-•k 

vtlth living things.. O:n the othei• ht1nd there are teachers 

Who have a tendency to overdo group acti.vity. 

The group project when supplemented '!!"J'ith other teach• 

ing tecb.11.iques can be a valuable tool in the ha:"1.ds ,')f the 

competant biology teacher·. Project work is an ex.cellent 

vray to teach scientific method and to generate a keen in

terest in biology on tho pr?:rt of the student~ 

The group project gives the bioloay tsachsi-• the op

po1 .. tu..11.i ty to meet the students outside of th0 classroom. 

This makes him more ef'fccti ve VJ.hen in the classroom. It 

also gives the students the feeling that ·cheir> biology 

teacher is genuinely interested in his subject. 
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