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CIIAPTER I

Statement of Prob'l em and Definition of 'Ierms



CHAPTER Ï

IT{TRODUCTIO}J

fn recent years much vlriting has been done in
education on the topics of student responsibirity,
i ndividualized instructi on t progranr¿ned l earning and

continuous progress. These areas of emphasis have come

about largery as a resurt of an awareness of inclividual
dj-fferences in the learning arrilities of the children"
Rather t.han cater to the averaçte stucl-ent, the teacher
now finds it. necessary to direct his teaching techniques
to'øards the needs of the individual by providing the
student v¡ith the variety of learning experiences that
are best suited to his needs "

It has been suggested that one of the ways of
meeting the charlenge of inclividuaLtzing instructÍon is
by using the method of cont.ract teaching. The appear of
this method lies in the fact that it allov¡s the teacher
to "custom tailor", to a degree, learning experiences
for his stuclents. This stucly has been und.ertaken to
compare the ef ficacy of the contraci- methocl to methods

used in the " traditiona] clas:ti:oom" situation 
"

STATEÌ4ENT OF TFT]¡] FROBI,EM

T\,^/o grouÌls of stude'ts v/ere used in this study"

ÏI
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One group, the experiment,al glloup, lea::ned_ by the
contract me.thod-" The second grollp, the control group,

learned by the more traditional teacher-centered.
teacher oriented approach"

The purpose v¡as to determine if the experimental
group receiving one treatrrrent would perform better on a

test after the treatment than wourd the contror group"

rn an att.empt to monitor a number of factors that
'rere dif f icuit to control-, a Monitoring contract survey
v/as administered twice during the stucly " The i nstrument

was used to give immediate feedback on stuclents, fre-
quency of performjng certain tasks of t.he contracL" An

opinion Questionaire was administerecl to the students
at the end of the study to indicate their attitude
tov¿ard the contracts. The ansv,/ers in the guestionaire
v,7ere to give some indications as to how the contracts
coul-d be improved i n the future. Both inst.ruments were

aCministered to the exlrerimental group onJ-y.

III DEFT},]ITTON OF TEPJ4S

control group was the group of stucrents who were

taught. in a traditional t.eacirer-centered atmosphere"

!åe91t:! r." rhe merhod by

whích the teacher presented mat.eria-1, by expositiono
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demon"strationo questioning, use of chalkboard" f i1m-
ê+-i'^^ '1 :^^":qìr¡n :nrl ni¡¡i,.^ ^ç 5ôõ'i^*-sLr rlls / crf scu.L y,-" -.rrg o-f assrgnments " |4ore

specificarly, the teacher deal-t v¡ith content using the

lecture-discussíon method with the aícr of chalkboard

an"d/or overhead projections to expl ¿j.¡ the more difficult

^^h^^ñ+^ ^Ç ^tr:h l-nn'ir- Tn tlrêqêl1j.inrr f: i lmqJ-rìnq t-hoçu¡luçrr LJ uI cqv¡¿ LUPIç " l_1.

teacher reacL the captions arrd added explanations where

it was deemed desirable" euestions assiqned on a

sect-ion of the work v¿ere discussecl in class in order to
pinpoint areas of dífficulty and to apply incliviclual
help where requíred.

Evnarimanf:l .fr.lttn roforno.l to fhe afrô¡n WhiCh

was placed on contract for the duration of the study.
The term contract in this study was a series of

behavioral objectives dealing with a topic in Biology
and a series of procedures which the stuclent was to
fol-lov¿ in order to satisfy these objectives 

"

Learning on the part of the student was

accomplished by the student actively searching out the

material- accor:ding to the prescribed format with t.he

teacher acting as a resource person and. a guide " T'he

actual- functions of the teacher in this case varied
from nro'ziding any technicar assistance ín setting up

the different media to instructional- assistance" The



in-school tasl<s t.hat students \rere expected to perform

ìncluded f ilmstrip viervi.tg, la,borat;ory work, and

listening to tapes in the classroom or 1ibrarv; where-

ever the equipment was avail_ab1e " Ref erence v;orl< and

text-book reading were allorved to be done outside the

school "

The contracts in this study were designed so that

all students could make use of t.he tapes and filmstrips

on the same topic " The Ídea being that a variety of
media could be selected to promote most efficient

learnins for a narficuIar student"

The cont::act on Excretion (Appendix B) can be

useci as one example f-c il_lustrate the use of several_

media alt.ernatives "

IV SÏGNIFTCANCE OF RESEARCH

Although much of the literature fails to provide

us v¡ith concrusive evidence as to the effectiveness of
contract -ueaching, Departments of Education, Schooj

Boards, administrators and teachers continue to invesu

much timc ancl money in adopting t.his system for their

ThÍs controllecl study on the effectiveness of
conLract teaching 'in G::acle XII Biologl' 1nz¿s designed to



help give educators nore of a-rì insight into evaluating

this rae-thod of instruction for possj_J:]e use in t.heir

schools "

V THE METHOD OF THE PROPOSED RBSEARCH

All the Grade XII students who were takinq the

Grade XfI BIue Version Biology program at Glenlawn

r'-nl I ani =f n F^t the f ir:st ¡_ìmc tonk narf i n lh.i s sfrrdrz!v! urlç r !! Ð ç L¿¿t(u LvvJr lJq! L

Since there \dere about 50 student.s (two classes) , it

was decided that one class work on contracts and the

other class be treated as the control group.

A deliberate attempt v¿as made to control the

variable f actors v¿hich coulcl have i nf luenced t.he

research" These were as follows:
(f ) Same inst.¡:uctor - Since a teacher plavs an

important role in the learning process it would be

impossible to do any conclusive research by usinq

several teachers in such a stud.y unless each teacher

worked with both a control group and an experimental

grovp or unless the population studìed r,vas quite targe.
(2) Same topic of st.udy - Some topics in Biology

=eertel Lo be more easil-y contracted than others and if
one jroù7 ,¡/ere given a clifferent topic of stud_y than

another group¡ a new val:Ía-ble wouicl have been introduced"
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In this study, Unit VI of the I969 ELue \/ei:siono

Molecules io Man was sel ected " The i:easons for choosingi

t.his particular unit -vüere: (a) ¡{or:e -1.-ime v¿as provided
for classes to stabit ize " tyosL c-l-ass t::ansf ers, course

changes and late comers had been handted.. The study
covered the period between Noveml:er _l-970 and. February

r97L" (b) ì4ore time was provid.ed 'co deverop a teacher-
pupil relationship " students began the Grad-e xrr course
at Unit Vo and therefore had- covered one unit" (c)

Practice was provided by doing a "d::y ïLrn" contract in
chapter r7 to acguaint the studenLs as to v¿hat the
contracts would be like" (See Appendir Ã") ft should
be noted that the students had had experience in workinq

on contracts v¡ith a different. insb.ructor the previous
year for a period of se\¡eral months" rt j-s assumecl that
this previous experience courd i:encl to reduce ttre halo
ef fect somewhat. (¿) Time was availabl_e Èo gather data
cn students in the study" (e) Materi_ars for laboratory
work and r¡isual- aids v/ere readily available for this
unit at the school in v¡hich the experiment was performecl.

(3) The same behavíoral objectives were orrera-
tional ior both groups 

"

(4) The same administrat_ive environment was

appried io LsoLh grüups. The sarne pcli-cy as to attend.ance o
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discipline and evaluation was in effect" rt woul_d not
have been possible to ob'bain valid resu'i ts if parts of
this experiment were'carried on in diffe::ent school_s

J¡ecause it was not knorvn how great a-n ef f ect a smal r
adminístrative envíron¡.rental difference would have mad.e

on students " The schoor wa-s administered as open-campus.

That is; students could reave the schoor premises when

t.hey had f ree time " fn this study attendance was

expected Ín the control and experimental groups.
(5) The same .LestÍng ,levices * The unit Six

Multiple choice Test consisted of forty murtipre choice
questions" (see Appendix c) The guestions were of the
following types: (a) recall and. reorganizat-iono
(b) showing relationships, (c) application type or
(d) testing for use of scientif ic skitls. This class.-
if ication is userr. in materials published by BSCS.

The study had several limitations because

certain variables were not controlrecl " some of these
I¡7ôrê .

1. Neither the instructor nor the students had

arry conLrol to vzhich group the students would belong.
All avaílable students were usecl as they had been time--
tabi-ed " Student.s were not sel_ec.Lecl at randorn -

2" The instrumen'Ls usecr in corlecting clata were
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not standardized.

3" The same instrurnent rvas used in the post-test
âs in fhe nra-test"

VÏ TREATIUENT OF THE RESEARCH DATA

Prior to the study, the s'tudents ¡ NovemÌ¡e:: Biolocrv

marks were collected and a unit six MulLiple choice Test

(pre*test) was administered." These two scores formed the
covariates of the statistical analysis. A Unit Six

i4ultiple Choice Test (post-test) given at the end of the
qf rrã'¡ F¡rr¡a.1 i-ha dananÄan l- Vaf iable in the anal vsi s ^

u¡ru uçyçr¿ssrrL vaI Id,!J_Le !lI L-__

The Monitoring Contract Survey (Appendix D) and

the Oniníon Questionaire which \^rere given to the
ê.;r\Þf imcn1- ¡'l af rcrÌlns of sì-rr{gnlg \^/ere used to nrnrzi dov! oLqqçlluÐ wçIc (f,>\is uv u!uv!uE:

sorrre possible explanations for the results of the test
data.

VIT SUI.{Ì',IARY

This chapter has described the purpose and out-
line of the study of contract teaching using the 1968

BSCS Blue version Bíology " The definition of terms ancl

references to the literature in this chapter will be

ezpanded in chapter rr" chapter rrr contains a cletailed
description of the basic design and imprementat.ion of



the study" A statisticai anaiysis of the data col_lected

to accept or re3ect the n.rll hypothesis will be found in
¡lranf.ar T\/ The 'l a.ct r:hanter COntainS the COnCIUSiOn tO

the study and a description of t,he results of the survey

and questionaire"
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CHAPTER ÏI

REVÏEW OF THE LÏTER_ATURE

INTRODUCTÏON

fn thj-s chapter a i:eviev¡ will be made of some of

the literature as it affected the development of the

st.udy" Two topics v¡ill be researcheC, the f irst of

which is the inclividualization of instruction" This

section will begin with representative comments made

about individual-yzatíon generally and wiIl move 't-o

contemporary attempts made at individual_ization in

science instruction, particularly the area of Biology"

The second topic, contracts as vehicles for individualiza*

tion, v.rill deal rvi¡¡ the components of the contracts,

nanrely ; (a ) the behavioral ob j ectives , (b ) the intro-

ductory lecture, (c) the reading assignments, (d) the

tapes, (e) the filmstrips, (f) the }aboratory and

lrr) J-hp crzalrration.\Y '

IT IND ÏVÏDUALI ZATTOiV

There have been three major efforts in trying to

refine the meaning of individuatized instruct.j-on, these

range from curriculum remaking to computor programmed

j-nstruction anti f i,rally to desegraL.ion ef fort.s of the
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schools in which focus was on the "disadvantaqed chi1d" "

This study uses the same curriculum, Lhe same

ins-uructional materia'l s without segregating the students "

'l

Howesr makes the point. that very litLle consensus has

been reached on the meaninq of índivid.ual-ized instruction"

In this studyo individualizat.ion took place to the extenL

that s'Ludents v¿ere given several sources from rn¡hich t-o

obtain information" Thev could choose from those sources

what they were going to study and how they were going to

study. Two basíc premises of the research v/ere that

(a) students learn at different raLes and (b) there is

no one best way far all learners but t.here are best ways

for each learner r^¡hich may be different from those of

others "

Some reasons to individualíze h/ere Iisted by
ô

Keuscher- in Howesu book on individual-ízation that

(a) it is more democratic (b) it teaches critical

thinking (c) it teaches self-direction (d) it nurl-ures

nreâf irzitv lp\ i+ ¡la-ra'innc OneuS Self-COnfidenCe"\u/

't -_.rvirgil t4" Howes, Ed., Tndividualization of
Instruction, A Teaching Strate
Companyo London, I970) u p" 7L"

ztbíd., pp, 6-tB"
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Keuscher wrote of prominent. men like Rogers, Fromm,

iulasl-aw and com.bs rvho support the concept of. índividuari*

zation. Combs stated that:

individualized ir,struction supports the develop-
ment of strong people which are necessary in a
society that is becoming rapidlv more relativistic
ancr amjll_gftì.otls . ¿

Howes edited a set of three books containinq

writings on individualization supporting coraments of
the above naLure in the areas of mat.hematics, science o

reaoÍng and social- studies "

Esbenson quoted. Bright, t_he Associate Commissioner

for Iìesearch in the unit.ed stat.es of f ice of Education,

that:

v¡ithin another ten years almost. t.he entire
academic portion of the instruct.ion wil-l be on arr
incli.¡idualizecl basis in most schools " 

2

The factor which has hindered the movement

towards individualization has been that:

many teachers vierv themselves as the dispensaries
of knowledge and as a person in charge of the
educating that goes on in the classroom. They find
it very difficult to view their role as one of

rrbi.r", p" 83.

2Thorvald Esbenson, Vùorking w.ì th Ind.ividualized
Instruction: The Duluth Ex rs "pa-Tõ-Ã-Ito, carffiil-Ix .
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nÌ-aìdl1¡'inrr 'f-ho r-l im:l-a nr^\ziÄinn l-l¡a resources ,
stimulating students to e)<prore, investigate and
seel{ answers " ïn a rich pregnent environ-Tnent the
teaCherS u rOle beCOmeS O.nê ¡F nrr irt i nn And f aCílitati no
rather tr'"À-åirã.tr"ã1t""-

Literature on individualized instruction is
nanar¡l ìrz ral algfl tO adminj strat.ive toniCS SUCh aSLvy¿

flexible schedules, large group * small group

instructional pracl-ices, multi-track pl_ans, Leam

'l-a¡¡h'inn ¡nn{-ìnrrnrrq nr^ñra-ss and similar maninrrlatìn¡gq¿¡u o¿rLL!!q! ¡trqrI!PuIq LIUI

of tLre tíme schedule or curriculum" These d,o not in

themselves guarantee individualization" Keuscher points

out that:

very little has been done in varying the seguence ofa^^L^-L *he ohier:i- ir¡as rlr tha nal-hq l-n al-rio¡f ir¡aqvurrLEltL, LI-v

thät students have t-o follow. The self-concept of
the learner, individual_ ízed Iearning style, cultural
influences and student responses to various sl-r¡leq
of learning have been ig;;;;ã"ã-

Several attempts have been made at employing the

concept of indÍvid.ualization in science instruction.
Cl arz.l. nn Þrrlrì 'i ç Schools in C'ì avf on - I,,l .i ssnur j 3 o.re.,efl f r.^uv¡rv uu¿rvvrÐ ¿r¡ v¿q), Çutt / ¿.rrÞÐUu! r UygIrgU LIIe

physÍcs laboratory and physics center to students all

'Hov¿es, Op ci_!r p" Ij
') :. -¿Ibíd" , p. 15

rLouis Deall u Development and Implementation of
¡ Nor^z Trz,ra Þrrlclram nf.-_Sê;ã-=

Iéã @em;-TTnaiReport L969 o (U.S" Department of Health Education ãil
Welfare) "
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À:i¡ frho Fnrrr hlîâcÕc nf Fargq] i_n the new nhvsir:s nrôcrramI/¡rqevu v!!u¿uv r_:, urrç :¡çyv lrlrJ ÐreÐ t/rvy

ranged from structured to unstructured progranmes " The

course provided students the option to choose to do the

mínimum or be enriched by doing levels wj-thin the phases 
"

The program allowed f.or student variation in individ,ual

learning sty1e, nathematical aptitude and t.opical_

; *.¿-^-^-+ ^I]ÌLE!CÞLÞ"

De Rosel reported a study (fSSp fnclepend.ent

Science Study Program) v¿hich based individual-ized

learning on tvzo assumptions/ namelyt (a) that learning

results only froni students own effort and (b) that

learning how to learn is a primary ingred.ient for arr

education" In De Roseos study, the st.udents were picked

by the teachers where the emphasis was on attitude and

work habits rather than on high marks" Listing major

topics, chapter and sections in the text wit.h guestions

to be ansv¿ered did not produce d.esired results so

behavioral objectives \^rere produced and test items

based on the behavioral objectives were given. Students

who were selected for the fSSP scored considerablv

higher than those of two control groups 
"

rJames V" De Rose, "The rndependent Study Science
Program at. Marple Newton Highr School" " The Science
Tcerhor Mer¡ 1 qÁR \7n'l ? q l'In ( nn 4F49 .--
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Sj-nce the stu,den.L.s ?¡elre pick-ed- í-ar the e:pe"::,i_nento

l1o con-cl-usiÕns tl"sre rnade about the .r¡a"l r:e cf i-he :rnet--hod".

oLoEy ç-tex së" f{ov,ieveru it v.ias noL.ed_ 'Lh.a"r. s.tucl,lir_-Lr.: in l_h.e

experimerrt cl:-cl" devel-op some of their oï/.rt1 prr).:c:ci lr-¿,,); aLd

soluLíons ín sclv"ing pr'Õblems. They lea¡:n+ð L--o ciürne j._c

Erips wi'L.it 't.lie praf:.i-em, 'clrat lsi t.hey j,ea-rneil i¡.r:w ,co

Iearn "

The lÍ'renaLure contained a nurnber of sr*i:lcl:-es d.c.nt:

on ir,divid-':a'i ì ¿¡t.ic,lr r''-si ng spec i.iLc use of .ûSa;

maLeri als " These apnroaches us'; ng thc cl-if f .:ti:1t- qf ,i-S

versions shor¡¡s somer¡¡haL the tüpe of ind_rv:idr:¿ri__i z¿r..j;.i,r:n

attempted .in Lhis s-tudy" Richard did r:esea::ch w1_i::h i'"he

Grade X sLudents usínE ESCS Green Vers'!on Mate::-:_a]5.

In phase 'Lh,ree c¡f his experimento r¡irich r,¡a-s a :r;e:?-:-nr:merL"i_

of phase one and 1-wo he reported that:

d.uríng phase three I vsas teaching one cl;r-ss
traditíonal BSCS Biol-ogy and guid.íng the second cl-6is1:.;
Ln individ.ualizatíon" I was posítive that my s.:ud,e;rts
were l-earning more und.er my tradi'cianal- method_s;," s;-illce
I was explaíníng terms and concepts mÐl:e clea.:i-ir i,u.i"jrrq
the class d.íscussions and. doíng all t,hose 'i.4rc: ,.--iLings
v¡hich one does as he helps and lead.s ãn- inqr-i-J-r:1',c_t_ar;s.
When i:he achievenrent best.s (BSCS Achievement i,fcsi: ]
revealed a slíghtlv hiqher means score 'î"ar -the -!-i:il.j,-v:-ouai*
ized cla"ss T was taken aback"J

lpaul 't¡i.

ËSCS Bt^aLagyu'u
36u l'Io. 2t pp.

Ríchard , " Exper íment.al- Tndåv-i-d.-rtai,i,ze{:,
Tlre Ëcíence Teasheru Ffibruary i-969, Vol5FTry
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Riclr-ard u s indi.viduari-zation consisted of a

syllabus of two sections " The f irst on-e r:eguired
activities rvhich incruded text reading, text guide

euest.ions, problems u f iLms ancl laborator)¡ activities 
"

students were allorved to do Lhese in therr o\^7n sequence

and at their own rate v¿ithin a certain arrotted time "

The second one / enrich¡nent ac Li vities .. \,r'ere optional
and included raboratory exercises and audio activities"
invitations to enqui::y, BSCS namphJ-ets and others.
students could arso design their o\¡rn enrichment progrîam

provided their topic was related to the topic beincr

studied 
"

rn his experiment, Richarcl cited three tentative
f indings " They ürere tentative because he had only tv¡o

classes of thirty students each on which to make his
observati-ons" (f ) Biology could be incrividuatized in
a purposeful manner " (z) Biology achievement v¡as not
reduced by inrlividualization. (3 ) f nclivirlualized
biotogy benefittecr t.he rearners in severar \^rays not
measured by the achievement tests. T,hese iircfuded a

greater enjoyment, better laboratory techniques and

development of greater self *di::ection 
"
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In Manitoba, Keatingr ccnclucLed an experiment

basecl on the BSCS Vellr:vt Version" His two classes v/ere

"vel:y s'i milar in almcst every way" " One class acted

as a control gror-lp in rvhich lecturing was the basic

method of instruction while the other \,{as siven a

contract. His research ccnsisted of (a) Behavioral

Objectíves and (b) Procedures and Resources. The

Procedures and Resources instructed. students to:

L, Listen to a tape on heredity "

2. Reacl chapter 30 in t.he text"
3 " S'rudy the f ilmstrip on heredity"
4 " Reacl from four listed references.
5. Complete work sheets containing genetic

problems 
"

An exam containing fift.een multiple-choice questions

on genetics was administered to both classes " Keating's

conclusion was that there is no siqnificant difference

obtained v¡hen using the lecture methocl or the programmed

(contracted) met.hod "

Fulton2 used an individrralized approach with

students at the eighth grade level using the BSCS BIue

'l

'Neil Keating, "Programmed Instruction Assignment
No" 4", Unpublished assignment for Prof. Hoare" Uníversity
of Manitoba, ApriI L97L"

2-- - ' ' ¡ldualized vs Gi^oun Tear:hin*fl.¡ " ¡tlJ_t'onr "rnol-vrouatrzeo vs ___*r __*_-_*-_g
of BSCS Biology"" American Biology Teacher, Ma-y LgTLo
vol" 33o No. 5u pp7-171:T9T.-
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version material-s" His sarnple consi-sted of twenty
students i n L967 *68 taught by- giroì-lp ì ns,c::uction ancl

twenty students in L968"*69 ta-ught b1' an individ_ualized
approach. The L968-69 student-s p-,:og.i:essed at ind_ividual
rates by verbal agreements ma"d-e l¡etr¡¡een the student and

teacher. The analysis of cÕvaïiance results reveal-ed"

greater gains by the class worl<-i-ng :Lird.ir¡iilr,ia.lty than bv

the class getting grourp instructj-on ¿r_s nLeasured by the
BSCS Comnrehensive Final Examination"

Oak Grove High School science clepar::.tment

individualized- instruct.ion in thei:: scieirce courses.
Eastman reported that ín BSCS Blue ve-rs,ion l3iorogy

learning packets were d.evelopecl folJ-cr.ving the format
of I"D.E"A"os Unipac. Each pacJ<e,c cons:Lsted of the
follovzing pages:

Page 1: Cover. This j.s ô.n atLention-getter"
rt is ilrustrated- ancl contains a statement aboutthe concepts cor¡ered in th.e packet 

"Page 2z Esseirtiaf objectives. l\1I the specif ícbehavíoral object_ives are listed here under two
or three concepts " The actívities and the re-ferences in aid of them are listed- alongsid-e
ee r-h nlr i o¡'f- i rzo

Page 3 : EssenLíal i.nvestiga Lions . Since theinvestigations do not always cover any one
specif ic ob jective r \,/e list these sepãrately.
They are considerecl essential i_o th.e concepts
of. the packet and .thus should be recognized. asan essential part"

Page 4." Quest" Ttre essentia.l ol¡jectives and
inr¡oql-iaa|'in-,¿¿¿vçruLyaL-rurrs are minimum requirernents tha.t allbiology stuilen1-s Tnusr; meet - throu.ghout the
biology curri-culu.¡n f-here a.re otirer investiqations
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and id.eas t.hät carry th,= stucl"en-ts al¡ove the
minimum requi-rements" These are cal led. ,oquests",
The stude.nts are t-ol-d t,o complei-e these at t-heir
own discretiono in addj-tj-cn i_o rhe essentia]
requi ¡srnents.

Ã post-tes'1. accompan)¡j-1:rg ea"cl:r paci<et isr,øritten direct.ly from the behavioiai objectiv.="1

Although it v¿as too early b.o clo a" forma j eval ua-

Lion on their program, both st.uclent--s ancl instructors

reacte,l very posítively Icecause q.reai;e ;' j ndividu aLiza*
tion "humarrized" their program.

ÏIT CONTRÃCTS

Different vehicles

att.empt to individuaLize

programmed instruct íon,2

contracts.4 t5 r6 In qracle

have beeir clcr¡e_Loped

instruction. 'Ihese

ar¿dio1-u Lc:: åal s 3 ancl

contrac'ts s'tudents

¿11 Alt

'i nc I ude

nr aå, a

¡nmm i È

tS.W. Eastman, "Biologv In An rnd. j_vi-dualized
Schoo1", American Biol-ogy Teachero Decernber Lg7O,
Vot " 32,

a
'P "C " Lange o Programmed 'l-ns i:::u,c {--ì oir: Sixtv-sixth-^----

Part II, (University of-Chjcago press 
; at)"

rS.N. Postlethwait, et â1, The Audio*Tutorial
åpplceg+_Lq=Learning, q".""d E.]i'ti"", -Teurgess
Publishing Companyl Mi-nñeãpõfTs; l¿f nn " ) Lg69

4William D" Romey, Inqy.@Teaching
Scíence, (Prentice-Ha1l, inc-. Elæã\,/ooã Cffi
New Jersey, 1968 ) , pp " 77 -86 "

rS" Ãmsden, "Have you
C:rarlac?rr Tlna'l .i ^tr- T¡.,r-^.-^1 r-- **::: -¿,y r.t_sh JÕ11(11â. l. , Vol
pÌr " L27 9*82 "

6Jack R"
Method, (Charles
1.9651; p" 262"

Er¡er Tried ContracLing For
" 59, No" 9, December L9'70,

Frlnnier, The Nature of Educational_
E " Ivierrill Boolcs, JIrLc" u Col-umbus, Ohio,
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themselves to completing a cer'ta

a certain grade" C¡ntract-s used

l:ased on the models der¡el-oped in
'tI

Dakot-a.' ''

j n number of tasks for
-i ''r -¡hiq qi-lrdr¡ \^rêrê

Gr:and Forks, North

LL,

fn-service sessions proviiled b)' rlhe Faculty of
Education and Þersonnel from Gra-ncl trorks culminated in
the Lype of contracts used in this stucly " i\tthough the
research descriired by De Rose, F.ichardo l{eatingo rrulton
and Eastman did not mention "cofitract" it did contain
common aspects v¡íth contracts a.s lre ha.ve def in.ed- thern"

The contracts used in our study fit Jenl<in's

and Russell's3 sphere of ind.i-r¡idua.li-zeci instruction
ivhich include five kinds of stu-den-i: involvement con*

sidered for individualized instruction" These are as

f of l-ows ; (l ) tangibles , (2 ) auclio input u (3 ) human

interaction, (4) visuals, (5) pr:inted materials"
These are necessary because:

Students differ in thej_r responsiveness to
different. med.ia " Some I earn best through
readíng; others learn uore from pictures and

1-J"H" Schieffero "A proposed New TnsLructional
Program", (Educational Service Center o Grand Forks,
North Dakota, July l96B), UnpuJcJ_ished proposal .

zHarold Bergquist, "A l¡asic Operational T.a¡rn i nrr

åy:!eT" , Educational Technology." -Võf .. xr , ¡lo "November T97T , pp " 
-29::¡;-

-JJ"R" Jenkins and J
Students in fndividualized
Bioloqy Teacher, VoI" 33,
.pp . 489- 492 "

.D. Ru.se¡l"lr "Involving
Ins i-.::u-ction" , American

No " B, I'Jovernber-T91T-
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films; and s-Li.ll oth_ers :nust hear in order to
uirdersta_nd" Some students neercl to get their
hands on the object bein-g str,,died." Most benefit
from human int.eracLion and it.s associated
reinforcement" Ä murtiseilsor:y unit on f lowerswould allow the s-Ludent to rea,d al:out. f lovrers,
to hear about flowers vía aud-io tape r Lo seethem, to handle Lhem, and to smel-l them"
rndi-vidualized instruction sho*i-d provide an
opportunitlr for the subjecL matter to be covered**
perhaps a bett.er term v¡ould l:e ,'urrcovered."_*in avariety of ways and ar lov¿ each student to selectthe medium through which he -is reached most
direct.ly and effectively" rn facto a combination
of media might be the best "mix'o for most. stud.encs

(a ) Behavioral Ol: j ectives

rn our study behav'iora1 objective s formed the
first part of the contract. Glasse:: claimed that;

Knowledge of objectives by the student gives hima goal to attaín; such Jcnovrledge is instruciive andmotivating. T'c permits the studei:t to monitor hispartial successes and faÍlures and to adjust anclorganize learning resources for himself " 
Z

Accorcling to Kutrz,3 Glas".r4 and Sharpe5

behavioral object.ives seem to be the ]reart of anv

individualized procrram Atkin stat-ed L.hat:

lrbid. , p" 49lr "

2u"w" Anderson, Ecl
for the Secondary School_,

3!¡i¿., pp. L42-r42
/1 _- , -=lþl-d.. f pp

Readings in Science Education,-:_('r'ne macMJ_IIan Company, New

r
"LDL()", pp

L45-L49 
"

"t-52-153.
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The beha-vior¿¡.l cbjeci'i'7s peopi-c are nov¿ near the
cenLer of cur"'icr-r1um dec-r-si-cn rnal<-i-ng**i n f act,
delineat.ing insEructj-or:r¡-l objecj:j--i/es j-n terms of
identif iabie student ]:eirav'icrs rt: pe:::formances seems
essenLial- in 1968 r=o:: ässessing thc: cutput of the
educational system" Cur'¡sirt----1-1, acceDt.ed v¿isdom does
not seem to aclmit an alte:rnaj:ii¡e. -

The effect of behar¿ioral objectives has been

researched to a limited, ex.renl-" lir:l.iei-t2 cited, three

exÐeriments (using student t-ea.chers aÍ; sub j ects )

designed to collect evidence ô-s to i¡tiei-her or not

supervision by objectíves prod,uced betí-e:: student-teacher

and better student achieverneni- " ',1--l:r* cla"ta indicated that

the assessmenL of t.eachers by thei;: supervisors was more

favorable when tlre supe::viso:t .L,icl sLuc-lc¡-rL--teacher agreed

to assess certaiir specif ic ]:ehavio::s of 1_hc tcacher .

Þrrni I q f ¡rrn'rrf lfv J-ear:hers i^z¡¡rl¿ ì nrr r,i-i .l-lr lfeìf aViOf aIj!rirY YV.L u:1

objectives achieved more than 'those taughc by teachers

in a control qroup.

Little evidence exi-sts a"l:our-t-. whe't.he:r i nstructional

objectives in behavioral terms pa)/s cff j-n T:etter l-essons

I lô ë f dh .

1.1¡ (
!\v ! J i

It¿.,:" Atkin, "Behavj-oral Objectives in Currículum
A Cautionary NoLe" " The Sc j-en-ce Tea-cirer, Vol" 35,

¡4ay 1968, p" 27 "

2Richarcl C" And.erson-
on Instruction, (Prentice*Ha
ffirot ,t't-r,'j

t LJvJJ t YY" at

Ed-", Current Research^-Ljng .Lev/oocl Cl- l-l I s ."

-r 't-çL
lt

-,JG)- o i

lnÇ"u
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but what th-ere is seemed to suggesL the affirmative.r
Behaviorar- oojectirres foL: each r¡f tire chapters

v/ere developed folJ-owing the 'Lechn.i-.qries ¡.resented by
,1Mag-er', Romey' and Esbenson (see lippencJ.j-:r fi) "

Adaptations of behavioral ol:ject.iires fc¡: bioloq.v \,vere

made f rom Barnum4 ancl- AIkín5 
"

Montague and Butts6 cresc::i-r¡ed l:ehaviora-r object-
ives as doing three t.hings; (l) the-;r siroulcl state the
action or behravior desirecl " (Z) Thev shoi-rld be a

description of the såtuation in v¡hich i:he beliav,ior is ro
be observed " (3 ) They shou'cl state 'Lhe extent to which
the student should exhibit the beh.avior..

llbid " , p. 44 
"

'Robert F" Mager, preparj_ng_Insti:uctional
Ob j ectives , (Fearon publisãers , Inc "; Calif " or%Ð "

?:Romey, Op. Cit ", pp. 77--86 "

4l,iarvin R" Barnum, ei, al. Auciio-Tuto.rÍafIntroduct.ory Biology : princi_t_rl_es 
, -[Cf eñcoe-Þress , A
,'""Jäiry Hirrs , Lg6s) 

"
E

'Marvin C " ?\lkin o Instru-c L iona I Ob j ec tive s
ETchange; Biology t0-12, lîc::affi
rJoucatr on, Los Angeles, California, 1970 ) "

oEarl J" Montague and_ Dav.id p" Bu-ì:ts, "BehavioralObjectívês" o The Science Teacher-. Vol ?q lrTn ?
March 1968o p"-341--_
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In this stuol' the b'ehavj-o:: clesj-::ed rras stated

very símoly. "Upoi; ihe co:rr.pletì-oi: of Lhis contract you

¡¡¡il-1 be able tc answer qllestions ::e-l-ai-iirg j-o:

t. * 2" - 3" ëL-.c""

(b) Lecture

The large group intr-oducroit); l-eciu::e v¡as

-i-ntended to familia.rize stu.denLs wit.h the contract and

thus give an overvíew of the content rvhiclt rvas to be

covered " Studies in familiarization indicated that

Lf the faniliarizat-Lon points out the important

features to be learned and it ís done inunediately prior

to t.he task there is positive i¡alue in it.l

This periorl also gave students opportunity to

ask questions aJ:out the contracts.

(c) Reading Assignments

Each of the contracts contained additional

road'i no materi¿l " Several of the i:exts \,vêj^e Col I rror.rYU! ç VVrrçYç

l-evel and others could be used in Jun'i o:: Hicrh School .

A mulLi-reference apnroach to teaching biologlz y7¿5

founcl to procluce grcater gains in uirclersiancling"2

l-l.L L " Gage, Ed " , HandbooJc of Research on Teachirg o

lland t{cNa1ly & Company, e6ic-ago, T9Á3; p:-d42.
2Gregor A" Ramsay and Robert I¡,I" Howeo "An Analysis

of Research on Inst.::uctional- Procedui:es in Secondary
School Science ParL I - Outcornes of Instruction"" The
Science Teacher, VoI. 36, No" 3¿ litarch 7-969u p" 63"
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students could choose the references they thouqht r.vould

bes'c meet their needs. students r,vere expected to answer

certain questions from theír text or on a question sheet

(d ) Tape s

Each of the chapters had ar) audio taÌ:e for

st.udents to use" (See Appendix F)

Postlethwaít feels that;

audio should not be a "lecture on tape",. rathero
it should be a medium that allows the teacher to
tutor an indivídual student" The stçdent can
control thr,e pace of his inst::uction. r

Although Audio instruction has been userj fa.írly
extensÍvely in the study of a foreign language no

controllecl research wag availabte"2
(eJ f l_ImsÈrrps

Fílmstrips v¡ith captions explaíning the diagrams

or charts were provided in each contract" A student in
the experimental group was able to study the frames ar
his own rate" students who had difficulty reading some

of the references h'ere able to spend more time studyi ng

a pictorial presentatíon 
"

(f) leÞerclgrx
Laborat.ory work is an integral pari- of most

1..
LJ enKr rls , oP.

2cus., op.lt.
, p. 49L"

.601.

cit.

n
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modern bioJ-ogy programs. The l¿¿boratory approach has

been considered j-rnportant because it emphasizes direct
êxrrêri enr-e r^ri ¡þ the materials ne-rt ì nenl- l_6 the sl-ll6v -L¡:L IITS LçL lAA UI¿IVf I U 

-*

Recent research at the col't ege level has yielded.

contradictory results"l Gennaro used a "laboratorv

--
bl-ockou approach supplemented with assigned read.ings and

found no significant d.ifference to the "traditionalu'
approach using BSCS Yellow Version materials " 

2,3 Each

Iaboratory block deals with a specific biological
slrlr-ior"1- fhrnrrq'þ a sefiec nf qêryì.tenr-i:l l:l-rn-r¡.1-nrrzJL! !UÐ U! LAIJVL q LUI Y

investigations. A six*week "block" of tixre is
recommended for each of the blocks "

(g) Evaluation

Testi ng provid,es the student and tea.cher with an

index of progress" Tests have J:een used as motìvatinq
devices.

Students are conditioned to recognize that:
examinations constitute their "reward,'o in this
case a grad.e , for classroom performance. Despite
the fact that the teacher may feel strongly that
t-he 1]rôr:essêq of sr-ri enca - l-ho -i narri rr, ânnrn=ni-'uv¿vr¡vç, ur¡ç !¡ryu¿! I a|/yL uautl ¡

I-Ibid., p" 483"

2R^- ao., ^n I-ry. :it.o p" 63"
?_. -'r.b j cl " ' p. L04I-2 "
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the laboratory orientation, the open-encledness
and the othev: values contained in the curriculum
are of greaL importance, and despite the fact
that he may emphasi ze these in his classroom
behavior, nonetheless, if the examinations given
ask for lists of order of ínsects ¡ names of the
bones of the wrist, or simple recall of similar
facts the students soon learn to pay little
attention to what is said and concen-Lçate instead
upon v¡hat the examinaLions emphasize " 

r

For this reascn end of chapter i:ests and Unit
SÍx Mult.iple Choice Test contained ques.trions of
different cognitive levels as described in chapter

three "

DÏSCUSSTON

The research has tended to isolate one na i r of
items at a time. For example¡ lecture vs discussion or
laboratory*centered versus lecture d-emonstration-

centered instruction" That type of research is not
really that relevant because some of the aspects in the
experimental group \,vere a'l so operative in the control
group albeit not necessarily to the same degree.

controlled research providing a similar mix of mocle and

media as in t.he contract of this study was not available

l
'Biological Sciences Curriculum Stucly, Test

Bool<let for High School Biologyu (The negents oE-the
Unr-versrty of Coforado, Boulder, Col-orado, L966)
Preface i "
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V SUM.I,IARY

Arthough the research i nto the riterature dicl nor

yield any simnle d-ef inítion of individuaj i-zaiion, many

have triecj to individualíze in various wâys " A studv of
índividualízation has l-ed to the real-ization that one

needs rc tearize one is dearing with the ivhole person

and his t.otal set of I earning styles. The literature
emphas'i zed. t.he importance of individuarization in
today's v¡orlci.

Research that has been done ha-s shov¡n that the
gains made by students, as measured by various types of
achievement tests r are equal to or greater than those

not receiving individualized instruction" The

researchers often sta,ced that. gains \.4/ere made in
behavior changes not measured. by achievement tests "

A multiplicity of ways to individualize was

evident in the literature but the contract, as clefined

in chapter one and includ,ed in Lhe Appendixu contained
the main basic required ingredients for ínclivid,ual_ization
æa*a*-'1 f --v
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CHAPTER III

RESEAR.CH PROCEDURES

BASIC DESIGI'I

The study was designed to compaue tv¡o methods of
instruction at the Grade XII Bioloqv level. The

experimental group was g'iven instruction J:y means of
contracts. The control group was instructed in a more

trad.itional manner. A description of the treatment
given to both groups is given more attent.ion rater in
thi s ¿:hanter Tha nÌlrn^cê aF +Ì.ì - ¡t-r:Ä ¡ J-¡ J^+^--.uv v! çr¡f,Þ ÐLuuy WâS tO determine

l'¡hether students l-ea::n as wel-r using contrac'ts as those

ta':ght in a "regular" classroom situation" based on the
results af- Unit Six t4ultiple Choice Test.

rr THE SETTTNG

For this study unit six "Multicellular orqanisms:

Energy utilization" f rom Biologicar science: l.Iolecules

to Man, Revised Editionr *-; "="U. 
-tn" 

=a*O ."".r*
,""r a"nt"- '-r"*t*" Systems,, Chapter eighteen,

fclaude e. Welch , êL ^Lt Biol-ogical Science:
MOIeCules tO M:n Rarzicarl E¿itiOn, Bfm

--'*zLl

aiologicãr- sêTen-ceffidy, Froughton Mif f lin
Company, Boston L96Br pp" 464-553.
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"Respiratory Systems" Chapter nineteen, "Digest.ive
systems" chapter twenty anc "Excretory systems" chapter
twenty*one" 'rhese chapters represented eight weeks of
study in the Grade XII Biology program.

AII the Grade Xrf students who were enrolled for
the first time in the Grade Xrr Biology course v/ere

involved " The exnerimentar group consisted of Lvrenty-

srx sturlents of whi-ch thirteen v/ere female and thirteen
were male. The control group consisted of sixteen
sLudents of rvhich eleven were female and five were male.

Due to the other course options the students were

involved in it rvas not possibre to have both sroups of
equal síze.

ITI THE FACILITIES

The classroom * faboratory setting was a single
room containing cupboards, a demonstration table v¡it.h a

sink and eighteen student t.abl-es v¡ith erectrical outlecs 
"

an over-head projector and screen¡ one tape recorderu
one filmstrip projecLorr one filmstrip viewer and atl_

the necessary laboratory equipment required to do the
assignecl investigations of unit six of the BSCS Brue

Version Second Edition" The room thus eguippecl could
accomodate thirty*rix students " Alf the filmstrips and
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tapes that v/ere available came from the ]ibrarv for
classroom use "

IV CONTRACT ''DRY RLTNI'

Just prior to the research study the experimenta.f
group v/as given a contract to use as a "d-c-/ rlrïr." "

(er¡pendix A) This v/as to familiarize the students wiilr
the different components of a contract which they v/ere

going to use in subsequent chapters " students \^/ere

shown hov¡ to handle t.he audio and video equipment " The

"dry rlr.nu' contract also gave students the chance to get
used to working more on their own"

V IMPLE¡{ENTATTON OF THE STUDY

The Unit Six Mul-tiple Choice Test (Appendix C)

v/as administered as a pre-test at the beginning of the
study to the control group and experimental group 

"

The unit six Multiple choice Test was a teacher
made test. rt constituted. forty multipre choice items "

Ten items v/ere prepared on each of the four topics to
be covered in the study " The test items were d.eveloped

to test four kinds of outcomes that are relevant to
BSCS Biology " These outcomes are described in the
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Biology Te?chers' Ha-ndbook Second. Edition"l
(1) The ai:.ti,ity to ::ecall information and to

make minor reorganizations of materials

(2)

I êâ rnêd

AbiliLy to show relations between clifferent:
bodies of knowledge l_earned at different
times or in connection with dÍfferent topics 

"

Understanding of materials learned as
demonstrated by abilÍty to apply knolledge
in new situation"

(3)

(4) Ability to use cognitive skil-ls involved
in an understanding of scientif ic probl_ems"

Unit Six Mu1t.iple Choice Test, beinq teacher
madeo did not have any relial:itit.y or valiclity scores.
The items were chosen or adapted from basicarly tr,vo

sources " The Test Booklet For l.{olecures To Man2 *-=
produced by the Biological sciences curriculum studv
(BSCS) to provide a source of quesLions consistent with
BSCS philosophy. rtems from alr four coqnitive levels
\^/ere incorporated into the Unit Six Multiple Choice Test
Another valuable source of test items v¡as Dressel's and

Nelson's Questions and probrems in science, Test ftem

IE¡¡al rzn Kl i nr:kmann - Srrnarrzi qnr¡\!¿¡rçJl¡rrq¡¡¡¡, uul:/s! v IJvI

gg!gÞ995, second. Edition, (John wíley
New York, L970) , pp" 407-408 

"

¿Bíological Sciences Curriculum Stucly, Test
Booklet f ot :¿òlecules to Man lRì ^t nni ¡= 

-
= , = = = = = tlir (lrrur(Jgrcal Sciences
uurrrclllum Stucty, Boulder, Colorado, Lg66) , pp" 2I_I to

Rì nl nnrr rTla¡¡L^-^ !r' urv!u\_j y I Eaullc,L b
end Çnnc Tn¡

î LLrv a ,
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Folio Number 11 i-n which the items are all keved to
Bl-oom's Taxonomy of fnstruct.ional obiectives

VI TREATI4ENT OF CONTROI, GROUP

The control group was treated in a somer,vhat

traditional sense as shown by the patterns of behavior
exhi]¡ited by the teacher. The teacher taught mainly by

lecture and overhead project.íons of examples and

ill-ustrat.ions were used extensively" Logicar develop-
ment of the lecture rvas maintained by writing the main

points of the lecture on the chall<board " euestions were

dírected 'to the students throughout the lesson" Normally
the first t.hirty mínutes of the periods were used for
the presentation of the new content material while t-_he

remaining twenty minutes of the time was left to do

rel-ated assignments. specificarly the assignments

consisted of doing some reacling and./or ansvrering

several questions from the text or from a work sheet
v¡hich v/ere then taken up the following day "

Prior to a laboratory investigation the teacher
rrroqon-l-a¡l â hrv¡çÐErrLeL¿ d ¡-'re-lab in which suggestions EO OVerCOme

possil:le points of difficulty were discussed " The

't-Paul L. DresseÌ and c"H. Ner-son, euestions andProblems in s"_:rr.g- Test r'Lem Forio r'Jumbe?-r
gService, Princeton, l{ew Jersey, 1956) , pp. 65*146 "



studcnts were assigned to work- in small

Whcn visuai mat.erials such as f i
\^/ere usecL the teacher again assumecl the

in sefection and discussion 
"

groups "

lms and filinst.r
dominant role

The trealment of the control group was

"traditionalo' in the sense tl-rat it was teacher oriented-,
teacher controll-ed and teacher paced to a large clegree "

Tests were administered to the control group

at the end of each chapter " They contained a mixture of
matching, multiple choice and rong ansv/er ouestions.
These tests were administered to the experimental group

on t.he same áays as the control group. The times when

tests were administered to both groups \^/as cletermined

by the speed at which the t.eacher was able to teach the
material to the control_ group. The tests appear in
Apoendix ts.

VTI TREATMENT OF EXPERIMEI.]TAL GROUP

Due to the similarity in the contracts the
procedure for each chapter was basically the same "

students v/ere gíven their contract on t.he first clav at
whÍch time the behavioral objectj_ves \,r'ere read and the
student procedures explained." This was referred. to as

the introductory l_ecLure in the student proceciures 
"

'1 Å

rps
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Tuesdays and Thursriays \üere usuarly set aside for
performing the laboratory investigations. This cleared
the l-aboratory to be used for readi*g, f ilmstrip
viewing and listening to tapes on Mondays, Þ{ednesdays

and Fridays"

During the course of their work the experimental
group encountered two basi-c t.asks; the laboratory
experi:nent and the work with resource materials. The

students \Arere provided wíth equípment and \^rere al-Iowed

to work in groups of two in the raboratory sessions 
"

Th-e role of the t.eachrer v¡as that of a resource person
who could guide students to the solution of their
problems if ttre student so request,ed " students were

allowed to leave thç laboratory whenever they had

enough information to complete the assignment ind.icated
in the contract"

The st'udent.s used the classroom as a resource
centre on alternate d.ays" References were kept ín the
Llbrary on a separate shelf so that. access to these
could be gained at any ti-nre the students v/ere free " The

t'apes and filmstrips uzere stud.ied in the classroom where
the t.eacher was avaÍlable t.o discuss pert.inent. problems.

contract Monítoríng surveys were given t.o the
student.s of ttre experimental group at, the end of
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ñhÂn1-êr ninetean anl fwenl-w /(aa Ànna-nflig f ) TheUrfal/ Lçr J¿¿¡!s uçgll q:rv- uw u¡¿ uJ o \ uvv ¡rt/yv¿¡

purpase of t.hese sLlrveys \¡¡as to obtain immediate feed-

bE-ck from the students on the extenL t.o which t.hey \dere

following the procedures set out for them in the

contracts " A brief discussion relating to the sì-lrveys

is crirre.n in chantar folrr. The same r-:haoter tests \^iere¿¿¿vi¡s¡,ev!

administered at the end of each chapt.er as indicated

previously.

VTTT COMPLETION OF STUDY

Upon complet.ion of Unit SÍx both groups were

administered the Unit Six Multiple Choice Test as a

post-test in t.he sante manner as when given as a pre-

t.est described earlier in this chapter" (Appendix C)

An opinion Questionaire (Appendix E) was

administered to the experimental group at the end of the

study" The student.s were asked to respond to the

questíons and include their comments which wíll be

discussed in chapter four "

TX SUMMARY

Students of the experimental group and control

group were ad-ministered the Unit Six Multiple Choice

test as a pre-test. and as a post-t.est " The Grade XII
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Nor¡e¡nber Biology ma,:k of hoth groups was also available.

The l4onit.oring Contract Survey and the Opinion

Questionaire were administ.ered to the experimental

group only"
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CHAPTER IV

DATA ANÄLYSIS

DESCRÏPTTON OF DATA COLLECTED

The collected d.ata consísted of three different
scores i (a) büovember Biology mark , (b) pre-test and

(c) posL-test marks" The November Biology mark was an

average of three chapter test.s and a unit test given

between September and mid-October " Ea-ch of the four
tests consisted of forty points. They were made up of

thirty multíple choíce guestions, each worth one point
and two long answer questions, the addition of whÍch

was worth ten points" The November Biology mark was

assumed to be indícat,ive of a general capacity of the

students. The pre-test and post-test were the Unit Six

Multiple Choice Test administ.ered jg"t prior to the study

and immediately aft,er the study respectively.

TT. TRBATMENT OF DATA

An experimental design must ensllre t.hat the

observed results may be att.ribì-ited t.o the treatment

variable and no other circumstances" In chapter one

some of the conLrols and lirnitat.ions of the experimental

desígn were given" The analysis of covariance was the
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statistícal method. ¡sed to adjust for the effects of

uncontrolled yariables " As Ferguson states;
A stat.isticaL u rather than an experimental

me.t.hrod. may be used to "control" or o'adjust for,, t,he
effects of one or more uncontrolled variables, and
permit., f-lnereby, a valid evaluation of the outcome
of the experimenf:" The analysis of variance is such
a method.r

The uncont.rolled varíables having been accounted

for, the nutl hypothesis was tested" The null hypothesis:

- for students learn equally well using contracts

freferred. to as tlr-e experimental- group) as t.hose

taugllt. in a u'regularu' classroom situation (referred to
as tïre control- group) as measured by the Unit Six

Multiple Choice Test" This resulted in a two group

problem with the post-t.est as t.he dependent variable o

the pre-test and November Biology mark vtere the two

covaríates. Three types of statistical- computations

result.ed " [a) Correlatíon ]4atrix (b) Regression

Analysis and (c) Analysis of Covariance. Raw scores

for the three test. results appear in Appendix G.

I-George A" Ferguson, Statistical Analysis in
Psychology _åryq Fducationo Serffiø"



40

{a) Correiations

TABLE 4 _ 1

Correlation Matrix

Post Pre November
TeFt_ Tes-t. - Biology Mark

Post t.est 1"00

Pre test "42 1 " 00

November Biology "44 .31 1"00

Thr.e correlat.ion between the pre-test and post-

test wa.s "42 and betv¡een Lhe November Biology mark and

th-e post-test tlre correlation was "44" V,Iith numl¡ers of
this magnitude it could be assumed that. the pre*test and

November Biology marks \irere high predictions of post-
L^^L -^^..1L-LçÞ L T EÞ L¿I. Lb .

(b) Regression Analysis with two covariates

TABLE 4 - 2

Step*wise Regressíon to Analyze the
ConLribution of each independ.ent variable"

Adding d,f. F" P Per cent

Pre*'Lest L I "2A .0068 17.38

Biolog-¿mark I 5"82 .0208 10"98

Table 4 * 2 indicated that the pre*test scores

accounted f.or 17 "38 per cent of any variance that may
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have occurred in the Post-'cest. and simi l¿¡i1y that the

BioloEy mark accounted for 10"98 per cent of any

variance in the Post*test scores "

(c) Analysis of Covaríance

TABLE 4 - 3

Univariate Analysis of Variance

d"f" MS" F" P

I I " s90B "624L "4345

The probability f.or Lhe difference between the

experimental group and the control group was "4345 "

Such a high probabilít.y resul-ted in the acceptance of

the hl.pothesis that students l-earn equally well using

contracLs as those in a reqular classroom"
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IT.I MONITORING CONTRACT SURVEY [See appendix D)

Students responded- to t.he slr-rvey immedi.at.ely

atter completíon of the cont,ract for chapter nineteen

and again af,ter chapter tvrenty. The frequency of
responses for each of the items al:e shown in Table 4 - 4 "

Twenty-three out of thirty-two students responded. to the

survey aft.er chapter ninet.een and twenty*five studenLs

responded after chapter twenty" Th-e survey was given

on one set day so that not all the students \dere present.

Il-lness and more pressing assígnmenLs ín other subjects

were reasons Eiven for being absent"

Several observati-ons were made on the basis of
the results" (1) When a great.er emphasis was placed on

reference work (see chapter 19 and 20 conLract,

Appendix B) more student.s read references. That ís;
twelve read references in chapter njneteen as compared

to sj-xteen in chapter twenty " (Z) Students generally

did work in the same pattern on the two chapters. That

is; the individual responses showed that the same group

ot students v¡ould tisten to tapes in chapt.er nineteen

as in chapter twenty as an exampJ-e 
"

TV OPÍNTON QUESTTONATRE

At the end of tjne studv twenty*seven student.s
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out, of a possible th-i-rty-two respond.ed to an Opinion

Que.stionaire. [See Äppqndj^x Ei The results of their
responses are su¡mnarized in the fol_lowinq tables;

OPTNTON OUESTIONAIRE RESULTS

Positively Negatively
L" How students felt abouL

contracts before studv"
[^âf ter praõffiã-contrãct. ) 14

2 " How students felt. about

t3

contracts aft.er studv" L9

The raw scores indícat.ed that five of t.he students
who responded negatively to t.he first question responded

positively to the second question" There were no

students responding positively to question number one

and negatively to quest.ion two.

In question three students v/ere asked to indicate
the value of each of the following items was to them.

3 " fndication of the value to the stud.ent of the
following parts of the contract.

V"G" G. F" P. Not Worthwhile*

[a) Behavioral
objectives12B34

(b) Tapes 9 r0 1 7

(c) Filmstrips S 9 5 A 4

(d)ReferencesBg5-5

(e)Laboratory4Bt4t0

*Not worthwhile was indicated in the questionaire as
"did. noL use or noL worthwhíle".



V.G" G" F. P" Not V{ort.hwhile

(,f I Text
assignment

(g ) Testing
tll
(21

timing no complainLs
types of questiöns there should be

long ans\der as
well as short
anslver questions
on tests "

Students found some aspects of the contract more

valuable than others. For example, twenty students

i¡dicated that. the behavioral objectives were good and

very good., three t,hought they were f air and f our

student.s either did not pay any att,entíon to them or

found them of no he1p" On the other hand, twelve

students indicated that. the laboratory work was good or

very good but fourLeen indicated that the laboratory

work was poor or of no value. The Monitoring Contract

Survey results show that in chapter nineteeno twelve

students did not do the laboratory work required and in

chapter twenty, EhLrteen student,s díd not perform the

l-aboratory exercises assigned " Some sfudent.s índicated

LItaE they used the behavíoral objectíves as their basic

outlíne for stud.y" Others used the behavioral object.-

íves for review purposes. Students \üere evaluated in

this study on their perforrnance using multiple clroice

tests" This probably contributed to concentrating on

l-1
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activities wh-j-ch would give th-e Lr-iglrest results "

Performance in the laboratorv was not perceived to

provide those returns"

Ttem 3 (g) referred to the t.iming of tests to

which the students dj-d not. have any major comnents

except that it would have motivated some of them to work

faster if they could have wrítten the t.ests as soon as

they were finished tlre contract. Students reacted

posit.ively to the chapter tests in t.hat they contained

both sh-ort answer objective test items as well as long

ansÌ¡¡er sub jective test items "

Question four on the Opinion Survey was open-

ended" It. read as follows: "Give any conments,

particularly how cont,racLs may be improved " 
u' Fourteen

students provided comments which are quoted in Appendix

E" The comments about, improving contracts can be

summarized by the following statements:

(1) Students would have preferred more large

group instructional tj-rne " For some this
time should. be made mandatory"

(2\ Students pref.er to work from their textbooks

although many felt t.he references were of

value "

(3) Some students felt. uncomfortable v¡it.h the



(4)

A1

amount of f reedom they had " Of t.hese u

some deve.Ioped self-discipline, others

continued to have lack of direction"
Some students would have been motivated to

work fast.er in Biology if they could have

written Lhe chapt.er t.ests when t.hey were

ready rather than on a teacher-assigned

date "

Students were unable at times to obt.ain

the books, filmstrips and tapes when they

wanted them.

(5)
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CHAPTER V

SUMMARY

The purpose of this study was to determine

whether or not two grollps of biology stud.ents who were

exposed to two different treatmenLs in a coÍrmon unit of
study woul-d perf orm equally well on a conìmon test.. A

control groì.tp was compared to an experimental- group.

Tfre students in the experimental_ group \,vere placed. on

contracts for the d.uration of one unit of study "

Research into the literature indicated that
individualization of instruction was an important

emerging concept although this meant different. things
to different people"

The vehicle for individualization used in this
study was the use of contracts. The types of contracts
used in this study consisted of a statement of
behavioral objectives, a set proced.ure and a means of
evaluation" The components of the procedures included

f ílmstrips, lectures, audio-t.apes , ref erence read.ings,

laboratory investigations and assignments " The

líterature relevant to the components of the procedures

in the contract (1ecture, assignmentso tapeso filmstrips
laboratory) dio. no-c yield any conclusíve results.
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Detailed aecounts \,4rere given in chapter three as

to the treatment of th-e conL.rol and experimental groups "

The envÍronment in rvhich the students worked and a

description of the Unit Test was presented in chapt.er

three" The difference between the treatment of the

control group and the experÍmental group could be

summarized as t.hat of independ.ence. Students in the

experÍmental group worked through certain procedures,

as índicated in the contract.s, more independently than

the students in the control group" The st.atistical
treatment of the collected data was given in chapter

four. The predict,abílit.y of the November Biology mark

and the pre-test on the post*test v¡as considered fairly
high. Regression analysis indicated that the pre-test
scores and the Biology mark would account for nearly
forty per cent variance on the post-t.est scores. The

analysis of covariance indicated no significant
difference in the two groups on the post-test scores "

The Monitoring Contract Survey indicated that,
on the two chapters surveyed, students tend.ed to perform

generally in tll-e same manner" The opinion euestionaíre
results indicated t.hat certain part.s of the procedures

in the conLract v¡ere not perceived to be as valuable
as others.
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ÏT CONCLUSÏON

The st.atistical treatment of the data showed

that there were no significant differences between the

gains of the twc groups" That is; the null hypothesis

expressed in chapter one, that students learn equally
well using conLracts as those tauEht. in a "regular"
classroom situation was accepted.

III DTSCUSSTON

The reason there was no significant difference
may harze been partly due to the reliabilit.y and/or

validity of the tests used. There was no monitoring
system developed to det,ermine the t.otal time stud.ents

of bot.h groups spent. in t.he study of Biology. That

is; students on contracts may have spent less total
time involved in Biology than those who came to class
each day" Several of the comments in the Opinion

Questionaire tend. t.o support this view" It could be

st.ated t.hat students who are placed on a contract
system do not score more poorly than those who come to
class regularly"

More students "l_iked" using conLract.s after they

had done the unit f-harr before they did the unit. Those

students in the experimental group who scored poorly
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tended to accept the blame for leaving th-e work to the

last minute- The reasons why more students liked the

contracts was probably due. in part to the freedom t.hey

obt.ained in use of tjme, t.he variety that the contracts

provided and the help that was available if and when

they needed it" A different response may have resulted

if the students were on contract in al1 subiects for

the whole year.

Students generally worked on the procedure items

of the contract which they felt would yield them

greatest gains or tests " For example nearly all the

student.s read the chapter assigned once, nearly half
of th.em read the chapLer more than once as illustrated
by Table. 4 - 4. Also it should be noted that only half
of the students performed the laboratory investigations "

Thís indícates the students' perception of the relation-
sh-ip of t.he work to be done to the type of evaluation

they will face.

Student,s kept to t.he same patt,ern from chapt.er

to chapter unless a deliberate attempt was made to

change their pattern" For example, more emphasis was

placed on reference work in chapter twenty (see

Appendix B) than in chapter níneteen. It may be

possible to conclude that. sLudents have been taught to
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go to one source for information" tA sad commentary on

teach-inEl " Yet it is possible to change student

behavior toward.s usinq several r"=orr"""=.'

TV RECOMMEND.A.TTONS FOR IMPROVEMENT OF CONTRACTS

During Lhe course of the study several improve-

ments ín developing further contracts could be made" ft

would be more helpful to the student if there were more

behavioral objectives stated specifically. This could

lead Lo tests which are more closely tied in with the

specific behavioral objectives" About. half of the

students of Lhe experimental group did noL perform the

laboratory investigatíons. (See Table 4 - 4) There

There wíI1 need to be more behavioral objectives

developed relating to the investigations as well as an

evaluation based on those behavioral objectives.

Possibly different investigations which have a higher

interest factor should be developed"

Stud.ents who completed their work on the contract

had to wait. until the set d.ate of the test. Several

student.s cormtenLed. that they would have preferred to
write the tests when they were ready instead of having

to wait" It. would seem reasonable Lo al1ow the students

to write the tests when they are ready so that t.hey can
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move through Lhe whole course at. their own rate"

The contracts could further be ímproved by

providing f.or enrichment on the topic studied " This

enrichment could take several forms such as; field

trips, investigations into a problem by interviews or

questionaires, essays, and filming "

V RECOMMENDATTONS FOR FURTFIER STUDY

One unit. of work may provide variet.y wit,hin .a

course which may affect test scores different.ly than

Lf thre treatmenL was given for a whole year " Several

Leachers usíng a contract syst.em similar to the one

outlined in this study for the duration of a whole year

would provide more substantial informatíon on the

effectiveness of contracts.

Use of st.andardized. tests as pre-test and post-

tests with high validity and reliability scores would

be recommend.ed in any further research" In this study

students ! Biology marks vüere used as one of the

covarÍates. Standardízed Achievement test scores would

be a helpful covariate to include.

It would also be of great value to develop a

system of monitoring t.he total t.jme used in studying.

The conclusion of this study did not reflect in any way



wFr-ich- Eroup spent more time i.n studyi*g " That is,
althougfi, the students on contract. scored equally well
as those in class, they may h.ave done so with less time

spent. preparing for the t,ests.
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A"

OR]GI}[ OF }iE!J SPECIES THAPTER ]Ci/]T

Behavioral objectives * upon completion oÍ this contract
you wiII be able to:

I, give reasons why Droso¡:hila are used
extensively for genetic strrclies"

2, list and expLain I rvays by whrch mutation
rates may be increasedu

3" rlefine, using the r¡iatson*Crick model,
v¡hat a mutatíon is"
state assum¡tions uJon which the Hardy-
'iirienberg principle is based.
sLate 3 fectors r,rhich invalidafe these
assumptions u

6, state^the meaning of p and q in p + o = f
and p¿ + Zpq, + q¿ = 1o

7, ',.,ork out problems using the above eouati-onse
8. stÐte at v¡ha.t stage of evolution t'rrct gs¡s

pools are consiCered to belon,q to se''-arate
specie s,

g" list the fectors trpt operate to isole.Le a
population and explain ho',i eacìl of ì.he
fa-ctors do isolate the population.

l+u
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OP.IG]II OF NEi/ Ji ì{C]IJ,S CI{AFTER ,',V]T

Student llrocedures to be ¿bl-e Lo cornJ-Ie-ue the
behavioral ob.iecfi\.¡es of tÌris contrâct )ror;, shorrlcj
do fhe follo'n¡int activities:

L" at,tendr introductory I ec tur e '¡;i'i c h '¡:ill
ey:l-ain hor,: Lhe c.rntr¡¡cts ',iil1 functir,n,

2. reâd chal'ter l7 of *"he tei:t and ansr.^Ier
the fol-1ór¿ing rstr:siir,ns on page /+60*
numberls 1, 2e )*u -7, 9., 10, L2, l-3s j"5u

L6, ZAu ZLu 22u 26, ?.8,
), liâ ten- to Lne Lape on Genetl c s " (Ex¡.'lanat,ion

of horv tape recorde,'r v,orks" )

b" do exier-i-ment L7*6" Sut-,stitute 2 coins for
beans and bores and moclÍfy table l]-L on
p¿rge L-Ì+L replacing ;i '¡ith H and R rvith T
Tuesday ansv,rer the six dissl-rssi on -uestions
nertai ninq' to the laboref,or\r e;erci se,

5" do lab 17-f0 in groups of four, appoint
one menber to be the recorder to answer
Lhe si-x rliscrrss,ir:n n:ueslicns on iìage lvb9,

Thursda.''¡,
6, come to cia ss Tue sda)r t,o tal'.e up nuesti ons

'¡rhieh shoul-d be Lrelpft.r.l íor test Ðu.rf.ose s,
7" iirite test on ',iednesda.y and score over 7O%,
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CLìNTR/ICT CIJAI,TER iïiÏ]Ï

TF"AI{SiJORT SYSTE},IS BLUE VERSIOI{ 1968

A. Behavicral ob,iectíves - u.pon completinn of t,l'iis
contrect you wil-l be abÏe t,o ansvíetr questions
relating to:

l-u tlssues inr¡clved lrr transporting focdu
mineralsu and v,'ater in pJ-ani;s,

2, the forces involved ån trans¡orting wafer
and materials in p1-ants,

3, the part pla'¡ed b)n the Ïeaf in aiding
transportation"

Lþ, the transport systems in the paramecium,
hydra, planaria, earthvrorm and grasshoppêrø

5" the functions of the ci"reui-atory system in
man@

6" the cell-ular eomponents of blood and thej-r
respective functions"

7. the main coaponents of blood plasma in
relation to theån specific functione"

I, the path of blood through the heart,
9, hovr the various blood vesse] s are adapted

to perform thelr function(s)"
10, hov¡ the transport sys'bem hel-ps in keeping

a homeostatic condj.tion within the body"
11" the prÍmary functi.on of the lymphatic

system,
L2* hor¡¡ t,he heart structures are adapted to

\3, if;{l!äËgiäi¡iiTiiååiiË;rions rlearing r,¿fth
Ly,ansportati-on,
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CO}ruRACT CFIIPTER XV]ÏÏ

Student procedurês * to be abl-e to cÕmFlete the
l¡ehaviorpl- ob jectåves of t,his coiriract you should
do 't he f ol-1o'¡ing act,itrítiee:

J-" attend an introductory l-ecture v¡hieh
int,roduces you Lo thís confracLe the
equfpment to be usedu the facilÍtles
avallable and the tirnes these are
ava il-abl-e u

2, readSa) 
iËt**iä::t"!iäi;;ä åf''"åä"i;Ë-lltuou''"

. 10u L2eLl+e\9s24 822, .b) apþroüed" seõtiôn{s) from a library
book or books dealing wi-th the
t,ransportation systems of 1-,arameeiu-ç'r,

þy$""r p1-anarían, earthworm and grasshoppera
Ihis reading to be a,Þproved"

3 * Lísten to a tape on letireul-ationfl using the
L963 BSCS Yellow Version as your guide"

l+, see at l-easE one of the tr^¡o f i'l m strips
on cireulatton" nThe Hearb and Cireulatíonre,

5. d'o labs L8*5, part
L-5 on page ¿+76" Do iabs IB*12 parts A &
B, Answer discussion euestions on page l+91"
Do l-ab 5-LZ and answer diseussicn ¡uestlons
on page 77O"

The times when labs are set up will be posted,
Note: It is advisable that lab wonk be done in

pairs,
6, WrÍte a test on cÍrer.r.Iatlon on Tuesday,

December Xsb and score over f0 per eent,
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CHAFTER T/ÏTÏ T iJÍiT "-,"" ri Iil. ü-ul,{!l ï ot[

H*

aLø

2t-ê

Pla-c e

PÁRT A

3,

4o

.r'4

v@

the cÕrrect answe-r's ûn

Choose the Phrås* Y*11
and place the letce:r
,Ðrovj-d ed 

"

Va.lves j:l 
"

PLatelets

Pulmonary artery

Cardiac muscle

Hemoglobín

Flatrvorm

Leucoc.rtes

Formed elements

AphÍd

1n. Svst,emic¿vo

ï) t DrF
I ILILI.

1L" annual- grov;th r3-ng
ân ìnner -l-aver cf
Õf surluaer v¡ttd,
a single l-ayer of
a single I-ayer *f
an inner layer ÕI
Õf spríng l,rfJÕc!.,r

the ans?í'åj.' ;sl:leei; iT',:vided"

ïhi-i:þ"'i:r:s:; rie-t"i;:es j:he ter¡tl
af yrlu"r: chcÍ*e in the space

ûür::pcs;es; tt,i Fç.T'nerl't of
r:ûIu¡ne *f nan î s "'oi sod *
Ìvie:r:hani-sr*s r.Ïi¿i'L keep the
r:ovíng åil oile cliv"eetion
'*-Lood'r'eË$'-.-l-r,

the

blood
withín

0,,

û, illuse-l-e,ç E::f bhe i-u,ng;s"

1ì

ThaI ira:r'h c'f t-,he 'b-LoCId "r¡irich
al'Ly"ä.rts *,::ï-Een,
T:i.g*u,e 1":rn-ì quü i+ i; lre heart u

il., ,{n anj-:na.l- th¿.f' has p" heart in
ee.cLl 3eg c;: -rnsu.¡"'e bLood
* :!- :: *r:åa''u -ì- * ri.,o

-f,:. 111ì,ed b3+oci e ei"i,$?1.

Tl:e rlit'¡.alntf ci::eu.i,i.1-ürlr rÊttern
#f marlu
An an-!-maJ- i,hat hae a branching
ga stror"ra.s*u.Ïar ril¡sterts v¡hich
e:ci:encls "tü a,i - na¡:'Ls of '.he
body.,
Def ellí-r:ï.-'e íilÐ¿:ha.rie ins of th e
'bl 

CIod ,
Vessel- lrhå'ù ca::.r'-j.es blood
from lhe l'rear"l: Ló the lungs"
Bi-ood* c-L*t t-, :'r-i:rg me ch¿.ni sms o

ccnsj sts r:i
ap-r:ing v¿"*od a"nd å.1:i ou.ter layer

annlra.i- r.t ûûd. *
spr"-1-ng wtltcL,
.su.rnÆ,eï' wood ancl an üi-tt-,er layer

ï--I,

'rn

lø

(}

Y"

't
(iG

í{

T
üg

H

T1^^

^l

b)
c,)
d)
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vasculaT* rây5 serve ts
store food månufactlured i-rr the l*earres Ðnd delivered
tÕ the rays @

prevent vrater loss in extreae teinperatufeso
transport food and v,¡atèl: ê.üross the tree trunk"
transJorb food and l,rater fi'om the leaves to the
roÕt5e v¡here they are expel-J-ed"

t?&)e

Lt+" ;'/hich of the follovring best defines the ì:irocess of
tra nspiratíon?

the actual movemenL of meterials r^¡Íthin a l,lant,,
tne intake CIi' carbon dioride and the ex5ulsion
of oxygen by 1-he l-eaf ,
the loss of lçaLer from a -tr-eaf'"
the exchange of food and v,;ater for tsaste materials
Ín ihe plant cells"

'ïÃ
L)ø piece Õf aelery in a dark-blue

simpl-e method of iocating

reason for the smallness of hydra and the flatness
planaria 1s that- they live in water and canirot get en<iugh nutrition
to graw larger"
they do not have a cireuJ-atory system"
they have no digestive ju.ices.
they have too many predators"

L7, The least complex anÍmals to pÕssess a circulatory
sr¡stem are
a) grasshorperBø
b ) ffiâÍto
e ) segmented worrRs 

"d ) fishes"

0n
a
b

d

d

b

d

a af f ar-t nf p'i rrìl ì nø
the stem bel-ow the
the tree dies from
fhe bark above the
both a and eø

i.s
girdle grovJsð
the rogt üpïIår'de
gårdtre flakes off"

Placing the end of a
lieuid solutíon is a

\oal tne xylemo
b ) the phl-oem,
c ) the heartlvoodo
d) both a and b,

L6" The
of

1

4. I

O,l
c)
-tdJ
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1Q¿9o

IU

lUo Two

23" 81
+ÛU

2LÞ, l'iha

oÕd lea u í,r,9,
the
lungs
aNr"im
d.[JI |JçJ.

the r.¡h o.i-e

Thr ¡¿

^ìë-l
bj

ctJ

Th

tlJ
c)
AJ

chief d-i.si.,i'j-.irutirLg o¿esseJ i-n Lhe hody o.f man is
aÕrta
inferio¡' T"ferlä- eå"riê-
.qìrnêT'i fr?' r/r,íìi:t CA.iij.uv-Ìl\-r r.v.L

nrr'l mn¡¡:l "ì-\i p ì'-'7.¿lr --*"'- "*- J - " -' irY

blood cell w,-i-e Ìr J-c¡ses irs nucleus is
Ì. ^-. ^."-i ^1^, 

-ì ,.
1l(ili¡U¿j, J- U ¡-/ -L lf

v;lr ite bl-o*c1 c eJ-l
pl-ate"l ei
rerl bl- oon-l i:*,,-L.L

a
b

d

gaoeE invol-r¡ed irr
02 'rrl,ich i-g usecì
H: '¡¡hich -i-s usecl
CÕp r,:Ìii. cli i s -'*s c':t1

U2 t¡¡lli Cl-t .1.,j u]_Sêri

resPi retion are
and C02 vrhich is glven af f .
ant COp r,iirj,ch is given off ,

a.nci 0r vrhich is given off u

ancï FI2 r,vhtch is gíven off .

2L" ïf the blor¡d .i-'-1..¡:''¡¡ arrd bl-*çd pressi.lre decreased the
ca¡,illaT'y' pres.srir:e p::cbabl-y*
a) woul-d dci-:i'eass, iri.bh le ss fi-uid leaving the

. eapiï-Laz'i-es I;4 'Lhe '[issue spaces e

b) v¡ould dcürep,se r,','iq-t1: nir;re fluid leaving the
ca¡,il-J-aråes 'i,ö tLre '[issu.e spaces@

?2, Leeches v¿h.ie n ñïl¡¡ir ''nj-e¡od .lii:om vertebrates produce
a subsbance, h"T-r"u"di.n v¡hi.ch inhibits blood clotting,
Preparati-ons *cn[:i.illÍ.ng ]rii'irdin mi¿ht be used to
treat a perËi'J1i sir-['j, e v'j ng f'r"out

l.c

a i m.ål-år:]-å
h ) cÕrorìaï'1¡ Lhrcmbos j-s
c ) anem î.¿r'\d ) nentçirltE:1i-il

n

d

q

b

j
L¿

Li'r¿: r":Lp:iit si-cie çf the heart is ca.rried

t.J u L¡- y

t ís .ì-ympli?
ans'Lhrli: tfåne .l'*i'.' b.Ie;*d
bloqrd p-L¿r sme
hl"oed pi-a..srila ¡i:i.nuç s.;fr.iü pr'Õteins
blood ri:i"rrus "i:ed bi**il *úl-1Ë,
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ich of the -fol-Ïc¡¡,ang, sLaf emÊnis al:ou.r, arteri-es and
ins ís not Li'ue?

the ia'al1 of the a.r.ter"y in thi-çite.i:.*
t,he veins har¡e \iaivÊ.s"
the arter"rr ee¿''J."jel; ir-t.ol'd. i;;j.y j'..r::rr i-jil lti:,-ti.'ü,
the veine ålr,raiis (,ã.rT"y b"l-e¿:rc i^¡h"ïrh is þiøh dn
oxygen eontent è

mâin function ûf i.he '¡rhi_ie b-i_**d cel:ì"íÈ -ï_sfight bacteria
acid in blood cJ"eri,Ling
carry oxygen
camy carbon diox:!.de

is said to have ar: rlp€n c-i:r',*u-l-aiorry

one hea::ü 
"a}'tayS i;":. the "ir"riãijfi-r;,,

vei-nS i.n ir-*l.s r3_\'¡,: i;{:it1 o

blooeled an:!-r¡¡."1- "

function of the plate-LeLLs i,n the b-Ì-cc:ci ån
ffght disease"
carry oxygen"
produce antiboriies
to stert the clotting uiecha.nj;¡ir*

t,heory of cÍreulatlon of the blqlocì r,¡.:.s pos'i;u.1ated

Harvey
Galen
I'talpåghi
Aristotle

of blood vrould y'ru e;',pee b .bo f-"rrr¡l in t,he
veins?
rÍch in rxyßens
poor in exygen and rà*h ii.l. c¡¡,::'l:*:-r. d:iexådeu
rieh iru hemogl-*bån_.
i¡nder grea'r pressu"Ï,e"

Tha crr,â qqhnnnr.'¡
syst,em because
a) 1t has only
'\D/ DTOOO 15 NOL
e ] Enerê a.re no'\di Íf ís a cold

ô.9lCt 6 The
a)
b)
e)¡ì

The
bv
a)
b)
e)
d)

ifha
pu].
e-t
Þ1
c)
0.t

t type
monary

bl-ood
blsod
blood
blood
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PART C Ensay quæsti*nsu

l, lthy does ni-cotine (fcur:.d i-n rÍ-g;ai"e'[.ier] s-"i-i:'eclr a. irersone s
athlet,ic ability a.s deLer"m:i.r'¿ed i:v Ì-hc .i-tib usång
gol-dfi sh?

?,* i¡,Ihích venLricle has Lfie 'bhielce:r,' 'v.¡e,J--1-? ì/Lrir?

3, Compare and contrast ti're cj--rc'.r'-i-r:'r*::"'i' í$Jfs;;eÌ'i]s of Lhe
earthworm ancl grasshúpp€rr

l+. In v¡hat three ßj ïJü.y'$ d,*en Ðllt h"r:uäi::l i,:i:e:iÍrT..ûï:"L $-ysteru
keep a homeostatíc ue¡::lrj:i. Làr.'l':. 'i'¿:i. ii:1..i..,:l ¡"¡t::":: 'i^:ryr.i\:7
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G0llllRi\Cil tI-l:Lr- TER. iïX

RESPTRATORÏ STST]iJ¡.1S J3T-U!ì VIP,S-I-01{ I I,]69

Behavioral ob,jecLj.veæ li-pün comp-le1.:;"*n of ''chåm

contract you will 'ne anJ.e Lo å.nË-i.iÊT: r:ruesL:ion$
z.eLatine to:

l-* the conty"il:r¿u-i+fls e;f .!,.ì.'vfi,i.fíe:ï"., Fr"ies'üJ-;
and Boyle ** r: ruci ers'*a xtr3.l:-n g z'e $,þ:i,::i'ii"'bå on-"

2, the nret,e.ba'J--i-e "raLes ,sJ' *:o-l-ci.*h-l"l:,r:C.¿¡d a-nd.
warm-blo *rJe#, a¡r,{"ma-|. n *

3" the fa.elor;'; l,inat affett-r the ral* *:T
respiratis)*^o

L,u the proce$# l -[ g;a.r: qlx,:::.ilål:g* :r"l*-i- $i-ng-J'e-.
celled. orga.r::!, stil*to p"!-.e.*4..1:?",:;-i:r. rì1,Ài'i;hl,t{r:utrm.,

fåsh, fnog i:ir:.d gra*$h"cpg;e.i:',,,
5 n the relat j,*¡:lsh:ì"F.s h*"1.v'¡eci: hriintl;:.-,,cbj"r¿

and (a ) er.:r1'gei: {'b } q;a.q"ì:*¡;r. il:î",i;*-x:i.cì * .,

6, the fune'Licri *.1Í Ll.te llt{.i.a :î,üi:, ¡,:i--rr-1

H+ íó¡1*
7 *'bhe evoj-utí*.n-,*"i ¡:e,spj..t"atc;:y (:1.i:'¿{å.]:rs e

8, the r*ajor sl:rïictures ¿rss*ei.ated .v¡,i-'lh tl:e
human gas e::'::,ha-i'ige b"o'r&L*ntu

9" the data *btr,¿rj-nrcl :i:r:r¡i¡ '[]'le 
-j"¿i,.r:!'ã.'',.,rJTy

investi"gå'h'i.ûnB,o
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{.j r-rlilTP,A CT 0 !Ì,i Pil ii}i ,i I;{

Þ q+,,.ì^-,+ *TGCed,r¡-:¡,:$ "- i:¡¡ 'rre a.hJe .l,rs +r:illi. l,e'ì,c ;he)Jc UUU'Jgl:v Ìr¿ vuq.v.L..'. .

behaviOral O'bjc*i-i..,¡es *:i 'Lhj S {lú)nl:l:'iìüi., r¡"írii sinouid
do the fol-Io,¡¡ing af f j_\¡i.l,j-e,ç:

l" attend a.l'r :Lnt,::"od,ue "ìr*r'y j-e ctul'e :-¡:i rll'rj-ch
you rviS-J' l* j-nt::cclu-*ed bi; fhe {L'nL,ra,;l;"
the eEii:r:ienh3 ¿l¡l.d l-he ''ci,i¡*s ciur'ing; r,,ihj-r:h
facil-å Li *¡ç'r'ti.l-1" be a,r¡¿Li"-i.a.bi-e.,

2o reedS
a) :roujÍ i,t¡iií., fJhai,."ter j-8o ,:u:.rs-,"tÈ:t' the

foli¡;r,:i rrg qiie t'ri cns *n. pa.Ëë 5_l '7--.."n'urnber". $ s

. 2s6r'¡ :,.t, 1 3 . i.6r]-'l "

b ) Õn e oT ¿þs Í'c .L-Lo";åi:g; I
Bi_o j"{.},9,:ii .Lí.-i,¡aha-l-l- * J. Tl.. .,"'-Ë:,r.!,{j ?:09"'2.}-LL
ãñä*-Ëã¡;+ 'z]6*2)I {íi:: &: i:r'rf i.,::¿'iii:.l,*.;rì; )"
ååg"lli?;äl_ S¡na"l--{-içooci anti ür-ec.:::i".,.-p¿lå-,,.: ii-,,.i.':),-

\zL *ii' ar:r .l"i:;;i-+v*ci ¡;e *i,-ioi: :,.¡:ì I';nl:
othe::- b*':¡l'; r,thicÌr dee.-l- s ¡ú ¡h. i.:ri¡t::"Leìsr¿.t,e
resp-i-.r-*"'i.:i,ctn trir]re -fill l-l¡ üh¡,¡" "ViiLi.rt' Le;¡-1: u,

3" Ïisten t* û ùåpcì L-ri i.'espi::a"L-i-ti:-"
!+, see the fii!-rns l-:'ir,:n ".ß?-elP,[i"q-å--ç:.1".¿¡]!:å,!.þi,gån "5" do an a"i"-ber:na..te l-ab l,t 1".9,-2., :'.1'ts',.¡ù-r:' çt-l-e stions

and hanc! '[]rem ir],,
6 " .lo inves[-î-gahtoi:r ]-9.*9o j-lanci :i.n jrf¡ur' Õt';n

resul'Ls, l[tre :i:esu--{-''¿s u¡i,l-i- be tt,'a-L¿-ri;ecl. inbo
grcup ¡lesr-i-l-'b5 s* Lhe t, ]i-.JU iiän ¿ n,:i",rlei:' T,ile
ãiscussj-on r:ri-r.rl,ç"Lj- oi:r.s *n p;lge'j"l."i:.

7, v¡rite B. i;es"l: +11 lie cenli:e:r" -l-5'i;l:r a,nq:1 sjc*j:"â
Õver 7t ¡e::' ':,ert "



if F;s:i: Çj,l j:¿jtspIfi,Aîiû¡1 $îi", ':-ï)

!ìÀ?í"1 ¡3 ii i. ú l,] Í1.Ì ti ii{}'1 ï.,! {t:t (} É:i,',

f{gy " + LogLcaL hyç,l,i"ii*:isi t;ril¡ecl r¡z¡. l;l.r,s {ta.i;¿,,y" [: h;'pothesi* l.rl,t*r¡E;it *.i,rtrlï vci.i;Ì-: Ll:c O,aí*
C " A r"es.tatemenl û:í' i_,t!{¿ r'c nr:i-i:gD* A fa.lse 5t,ð 1,€A*Íi,l f;,l:t e{*.r"ñ$e{?1.1$t :::,tl:*:r.i; j.i:Ui ûlî ,i,h* ¡:"esul.t,sE. There i-s inst¡.f i: -! r: i.,:,;:,'i, ç:,1¡!!-t-içi:n,:"* 't:.r: jvr|.:5e: i;fril üÌ-;::..Leffient u

:L, The:rat,e of blooo i'j-r.:"tt j,r:.,-ir¡: rÌc.¡Ë plr,*rgr:,**Í:J.i"i¡.'ì-l...ri -i¡:i(:::-eü.r-,,,e¡s
å. E t he ox-vË e! i e vel j. ::. i*i-tr¡ y:.i." t¡,::,J-c3. e * i¡r3¡4,ç ç ¡¡1 n2* The rate ði ¡tooel Í.¿.rri r-n ¿3:n *-r:tg. ;:r'u:,.i¿;,ää-ii.*ry"-':j_i::i*:,eeses as rhe

. 1x'Ìgen 1e.¡el j-n tne 'b,i,;l:il :i"n*.,:ea.ïsn" 'r ".
'3, ):ryg,en la9k cåuse$ ¿;r-¡i'.r''¡.¡r;rc'L-!oir ç:i' b-i-äeiü.'"-îi:,*¡:re-ls ¡räil .Lhuis

reduces biood fl"eriv"
!+, Oxygen Lae',: caus€f i¡Ë:Tl,j'fl d j" t,ai;:lon *:T

-þ"i- 
tr,"rl"i 't¡"i* s r,. e;.1 ,t €¡-i?dincrea ses bloocÌ fli-e:*,,¡,,

5 * Wliie h ís {are ) cheya ,",î:i;li,i;-î¡.': r;:f "'r

oÍ all orsanisms?

dîa

t:¿
,J
,1)

Íu'.

?."
ø3
q)

,{tr

É

åle .re.*,ir:;_::"4ì:*::..¡i';)T Ee,ü.&

, t\" The r.espi-ratq:rî-ï'¿Ëib::¿ìne :å",$ müi:Lffirú.,
B n Tire re spå:.at ory. rtttrtl_.)::lå:?g .L,,a, i;lr"¿:*.,
ü o Tfiere .is. some -w¡ri r''¡,íl i;ï'¿r.r.r,t1ÍJ,.i:it j-n6 1.t...!:i:r-i7t;,;t t:,nti qåjr*'l,rr:,:*.

dåoxide to and fji'{:iiüì :,i:e mie¡*b¡:¿ln,* 
-'.t 

r:r i;liu; u,,*-r.¡,.,,D" Tv¡o of thege,
. Eo All ctf theee o6" Two^pereon,9, vreåghåirp, i-:he såriû,, pr'odv-e æ cl j.l.fl*:reir.'t, nu¿-*f :î- [:i-esar CCt2" Thó besã c;-;ìí,.;, ¡ts..Tz*y:z r:'rå" Lh:i_n .J.& Liir,zí;Aê cne sn0okee an ùüídl*-î"*:i::.e_ll- cåij,å:,:.É]it* 

"E" one fs more &{:,f,i-..i'e .f}ra¡: r"h.e'',,n,r,ltí.,r,C, ûne is rÍÌore a r-tJ-,,r,Í ;h¿¡n t,hs *th*i.r",D, one Lras not eat:n !.'*r sisrl,*.i,ï¡ner,

Tlre planet ,ea.r?h.hae; jun"L 1:e+:n ";åså'i;ed. ì:,¡ t:"'i:.r:a?;u]-^,gsj f,z'om gut,en spac€ìeTheee creat.ures hp.ve ;i:r'+u¡¡l"lr: 
- i:iorir{â *i 'i:i:¿eS-:. cir.}u:,;ef åca..Leci arånral-gae gifts tc r-rG* llhei'*r* anåna_Ls, iiov,rev*r, *,rhaie a *hemåealwhlch veyy rapldlr,' '{.*rr, ...1î} ,a" l_h,.tp;p i:e:i,*l¡n.L oI i;i¿e fnee-"ezrygeni-n our atinoephe:'e, .4.;,:,;ii-'-i.tir¿ i:¡t;nL ihe'cx¿Litr..,riËüice e¡.eatxJres andthein ani¡n'el,e ar',:' l't'.i.t:,::tziit.l,y LÕ "*,Í3, 'yl.€t r¡¡&tv+:t:"u'.1-,1a.ey e{æ prement

3- ÞrobJ-e¡¿ to the ii.,.¡-!.1:.g eii.ga*åæins *n oar"L]:ruo?u, V/håch of the htt¡nan bt-;dí-i,;r ls',oui*roi '*¡ocår-d bæ aff*et ed. f.j.r".st bv



Py "he Lie*;p +f f,.c"ec exygen å* rur. ê.rmrsphere? 7a

*" rjåreularory "- Do Srei*iãfs" üruscuie:" H* D$.geet,å,re
* -C_" R.espåraróry
8o i'Jhieh gÞoup ef-i":iving _orggr,l"sie;g rderul-d 3-åtreely be dåsturhecll"eEst by 'c,ìre t,íe-"-;i-r ð¡ e,'J-åt:gã 

-p*r:;it.o* 
of 

-ãü""ð*** 
a.,ümosphrerj.caxygen?"

J\, Fåsh *,, IstsecrgB* l{tams'a3.a .,q" ¡'loliùits
ü u PLanr_s

9' !/hf ch wouîd best deser'åbe.the wê.y_åu v¡håek¿ tire human bodyv¿ot¡l"d react to t,he s1t.¿¿atj-en p"uäol?A,u Tncreesed våsærB. Mo¡"e r"a"prd 'trõeathfng 
d.ir-* .{:* åzze¡,,eased. üûg bu$-}t Lepwibhå:e ,Lui:gsü,, h/eaken:i.ng of .cl¿e *ke3eca.l- slr&t,e¡itfln üener"ai_ oven*,aå3. f,attg"ueH" Tncrease Å_n e årat¡l-ar-:.õ¡l ra.t,e'Ltu whi"ch sltu.ai;L*t,u-pc'*dlÞtt e,"l*ountere¿ n-i.i:l-i"e na.[uy"aå]-y on ea::t]rç'¡oul-d h¿r"¿e pareir"eå ef f'ec"çs t:,n trì* hçdy: tã til** æNpeer,eú f.romt,he t,åe*Llp of m¡*h. ûf ,¿r.1¡. ebnrosphe*eã*'rr'e*" **:gþeurv&"^ A u,çaik Ín tji.e r:eu.n"*r,y

Bn l,iatchj,ng e. ihrj_i."1_:!.reg" "i,{eðl,eï,"yt .ø*.çt.e
ü' fflånr-bång the r-am-c tmr: rocierä irr- ,urt" r{ve:^es,cD, ilancing 'bå:e 1,'¿"{_st-,
E" TakÍng a båeyeJ_e i:tde3-'L' Oxygen exe hangæ CIr tr,e. iypåea1 'nevresty..:Í-a-!- å¡rsec-L ås æffeetedby vrhf ch of Lhe f*l-:"u:tråirþ?Au dilfueion through the @x,þ,*skel-e,çCIyrB, htrghiy vase*iarløec gi11*, ";;;þended 

ån p*n aI¡: Ëecü " i:ra cheae openj-ng rRî,t åtåJlËgD" t.rachae runruir"rg*df"r'ee tiy"'EÃ tir* trs6ueBE* tracilea'surr{,uirded^by-a' rqu*üaà, netrqork,J-2" As exhaied alr *e bubul"*ä 
-ir,röücË*Ë***thymot bi-r¿e rhe eoLonof' the sol-u* ton changee" Thås-fi*uis"e*s evldenee that*. lþ* þ*gy produeeã-ã*ruãä-e:"äiäe *so t,he bedy produeæs öjðygernc* there i-s canbo* gtoxiãe f.n the exhaled rrreathD. the..e ås rxygen tn t:he e:,rha3.cd breabhE' t'he J-ungs reùove een'bon dl*;$.d* f¿-orn Lhe br.a¡od,. o ïiey: +, external reeplraflnÕnB. tiesues of. .f ixe bmdr¡--

C, " df-aphragre neïaxedD" breaLhLnv
É1. diaphnagñ e onrt-e.e t,ed 

""L3' vJhåt ås the elchaäge-c,f gasàs""rariecl between the aår and bl_oodin i:he }_wgøT
I ¡ 1.'r -.L40 yTÐAt A.re thë ü:tvementg eal-Ì-ed r,+l"iå*h &re e.Fge¡eia.ted wLth
1 ,- ge';ting aår i".n anrl out "+f the :-unefftL?o udnere dÕes ths: *år.,hni.i tj_i.,r:.tt.tr^cje *f ãne*.l_iõ,õO njrJftr€ fnor¡¡?3-6, 

"''Jhe¡r 
the J-urrgn ¡;;- tzei^-1- *í: a!¡".r,"u J-r,t r¡^uhat, rcndåtåsn ås tEã**d5_aph ragm found?

*{e
IX

nurf.ng which conrllîãõä*ls rheLne goncencratl0n Ðo ay:ygvrl tnA" ETeÐter than
ßn lees than
ü" Båme åg the c)ntent,i.aï.iom

cååa phnegm clo¡ue* ruha ped ?the puJ.monany vein ås

øf ffi:¡ryrgen in t,l.le puJ.monary ârreryø
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f,L 6
Ètu6
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2ü. uJhåc
man 3

^
mø

måmffa
à:1. ùrç
ûxyg
dåff
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l"nte
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lisl r^espårabåon aÍr eRtens the lungs ê.s ê. result of,
ries oÍ' e'h$hmåe t,raeheal" eontnaetions
en debt aceumuLatione
uËion li-,e"or-rgh a molst membrane
s"ti-al- va#uuflr creeted by the aetion of the cilaphragrn
eased ihcracåc pressure by lengthenlng of '¿he
rcrs'üai mu.sctre #,
the fol-åowlng best deser.í'bcs what normalJ-y eleeurs lr¡

irgs?
üvygen of the insplred ai.r j-s eoro¡rletely removed
he lr;ngs and Ís replaeed by earbon Cloxlde
blood filters Õut of t,he earlllar"ies 6r the lunes
the lyrsph .¿essels vrhere exchange of products

T&s after i.ihieli the b'l-ood re-enters the lungs
llaries
en and carbon dåoxide exchange rcrurs fn the eapillaries
he aår sec ån t:€sponse tö dåfflerent.ial_ diffusion
l-ents"

1.

e
t0
eu
n"l

YE
t

d. t)

by
th
fn
öe
ca
tìv

of

Th
req^

UG

H

Í'

D* e solleeuåitg ae'Lltr¡'l of' tìre l-r¿nge ån breathing j-s soTeLy
spönsibLe fon the Õxygen-earbon dloxide exchange,
j-ent åsts do nct yet underetand how the gaseous exchange
kes plåce ån t,he J-ungs"
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TOT{TRACT CFIAPTER )TX

tLø

DTGEST]VE STSTFA{S BLUE T/õRSTO}J :i"968

BehavioraS- objectåves upûa rûrtpÏe,rirn rf ,chås
contraet yeu wåJ-3" be able tæ answer qllestions
re1atåne io 3

L, ån'Lracel"l-uiar and ex't,ra.ee.ll-ri-La.r dicestíon
by relat,f:rg -Çhese to exarnptres fron-plants,
prÕtåsbs and/ or aninals"

2" the strue'¿uneg of digest jve systems öf
hydra, p1anaria, ear.thr;rrltls bårds and
termåtes 

"3, how the si;:"uetures cf dfges'{"åve Õrgans
åre å.dåpteC t<¡ the$"r respeetir¡e funetions
ån manss dågestíve tl_,a.c'h,

l+, qhç enu yrnes fy."o,p (a ) ruoribh {b } stnrnach
( e ) ps,ncrea$ {¿ ) smal-l- årit es'Lins-*r¡¡þsl, theyact on and v.l}'tere*

5" ihe rrXe of bile in dígestÍon,
'o, t,he role of hormones in ttreir eontrol-

of t,he dågestive pr0ce6s ín man,
7 u the format,ion of hypothesís in experimental

design"
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COI\ITRÂCT CI-IAPTER XX

Sturjent proce,Cures to be able to complete the
behavioral objectives of this eontrac't, you
sþ6i;1d cl.o the follor'¡ing activåtres:

I, attend an introducLor\¡ lecture to
become acquainted ruith the conLract,

?." read å

a ) your text " Page 5L9* 536, Ansv¡er
the folJ-owing ouestiûns on pages 536*7 "Nu-mbert s 3e l+e l-}e 12e 18e L9s2ù.

b) one book fiom Giouþ A"anä tne book
frorn Group B"

Group A*fffgSCS Yellow Version
{íí) BSCS Green Version,.""\(¿iil Elernents of Biology(tv) Life - Tnrrod.ueriõir

chaprer zo (1968)
Chapt,e:: 14 $g6l)

'uVeisz Chapter 11
to Biology -

Simpson Chapter 10,\(vJ Principles of Biology * Bui'faloe
Chapt er 6

Group B

-Tfï*Biology -(ri) Bioloþy *(iii) Scienõê of
(iv ) Bi.ological

ñ
E

Vlll-ee Chapt,er l9
Kimball Cha¡-,ter 10
Biology - t¡treisz Chapter ld
Science - Galbraith ChapLer

on Di:iestion"lis t en
e^^ -.+UçU <'.Ú
?ÎJv[an s s

q,¡

e following lab exereises:
zA-L**ffl-l 1n table 20-ft and 2O*2 and
ansvler discussion cuestil:ns numbere s l--4,
s-15 on page 772. i\.nsv¡er discussion ouesti.ons
numberB s 1*J after eompleting the lab"

6* tal<e a test, by December 22nd-and score over
7A per cent,

Ïf you score belov¡ /0 per cent an additional assignment
vrill be frrrl-hcoming,

l+"

+^ a +ô'/.^rJ u q uaJ-'ç
'l 

^ a ¡+'IÇdrl(r Ulle

F
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CHAPTER XT TJ]S'Ï-*DÏGESTTOI{

Place Lhe cerrect a.nswers on che ansï.,,rel- sheet provided,

PART A Choose the phr.ase you think best defines the term
and pl-ace the let,ter of your ehoÍce in the spece
prorri ded 

"

1" _. _ --Amino ircids A, I¡anöu.F ,ior hf s observations

2" Beaumont
of human digestion"

B. I"ubricant iil human digestive
tråc't.

C" End producLs of prot,ein
dígestion,

Du Process of making food
available to cellsu

3, Colon

l+, _Digestion
5, _Emulsification E, Proeess o"f building up

6" _Gastrin
large mol-eeules.

F" Anobher naine for the larse
íntest,ine,

7 " _Hydrochl-oríc Acid G. V/a'veli.ke contractÍons of
ühe sma]-]. intestine,

8, I',Iucus H, l4eans the same as chevring"

9. _Peri-stalsis f, A horrnoRe that is a control

10, Reaumur
in Ìruman digestion,

Ju Aets upon food in the
BLomach,

K" Disco"¿ered and named gastric
jutc e ,

L* Process of breakinp: fat into
small dropletso

PÀRT B

11" Chemical di-gestion in all organisms ås accomilíshed'ì-rtr ¡no:nq nf

a I enzymes
h

d

stomach a,cids
Qr¡nf haq'í q

microorga.nisms
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t') I-a.bo:" in c e l"l. s
cell si ze..

rënerÐl'i '¡¡' 'l earls tO

J*3, One way nature cares forbhe inter.nal- celLs of all
mul-ticellular organisms i.s th::ou.gh
a) a fnov¡ of v¿aber"
b ) speciation"
c ) digestlcn,
dJ a transport mechanisin.

14, Bile is produced by the
a J stomach

small intestine
pancrea s
liver

L)u

affi ni ann""v¿v¿¿v.y o

'cosis 
"

Division of
a ) snal-l-er
D¡f cnåos.
c J greater
,ì I *n¡.ål ^4u,Í ¿ aPJu [r¿

D

åre

}a

0

cells óf ihe hydra thal Í-nges'b food ¡rarticlee
1 ocated in the
eavities Õf pore cells"
ectoderm,
endoC €frne
spicul-es,

16" The ezT'enL to ¡¡¡hich a cell- can qr"ov¡ ai:d survive i-s
f'rverned by a ratlo of
ã) íntake to synthesis"
b ) reprorìuction t,o digestíon"
cJ pJ-asma membrane Lo r¡ohlme,
dJ reproduction to death"

L7" 4 simpJ-e organÍsm exhibi.ting rrûne*way traffierr for
food in its digestive rube ås thea) sponge
b) hydra
c J human
cI ) earthworm

1,8, fn any organismu the proees"s of' digestion alvrays
invol-vee
a ) chewi-ng"
b) breal<dovn: of lar-ge morect:les to srnal-} morecules,c) maki.ng foods insõluble ån wabes""d) al-l of the a,bove*
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x9- The ring of muscl-e fÍber t,hå.t separates ,rhe humanstomach.fron tfre srnall Íntestine is a muscre l<nor^m asa j peristai-sis
h) duodenum
e ) sphincter
d- ) eol-on

2t. Th
en
ai

e l-eaf.!rapg.of a Venusls-flyi;r"a;o do not secrete
øymes thet dígest

insects o1,her t,han f'li-es"
protein 

"eai-bohyrìråtes.
i-rrsects,

U

d

23-, In
¿t¿

\AI
ì-lUI

tñr
nì

22u The
seed
a)
1ì
Ðj

Ie)
-t14 l

numanse rnost chemleal di.gest,ion is ee eûrniLishedtne
stomach
small infestine-lnrqo intoc{-'{v
-*'Ò- -*.-l€
appendix

embryo of å seed cannot begåil i,o grû1^.l untiL thehae begun
fertiLization
photosynthesie
digestion
perista] sís

23 " Dr, Beaumoitt observed. t,ha.t 4ågestioR e"i-ov¿ed wheneverAlexis se" l4arbii"l produced i.Fge-ãmäunts of rehat vüeKnow as
a ) gastni.n
bi gastric juice
c I peristal_sis
d ) adrenaline

2¿þ' 'bhe galJ" båadder of
reduce hts intake of

If åt rÀrere necessâry to remove
a 

" 
human, he v¡ould bó advised to

n f fq+*G. I -r(,,rJÈ¡'
Ð j $ugars
c ) prõteins
d j enzvmes

25" i-¡'håch of the forlov¿ing teriir.x does no"c'co the other Lhree?
a ) sucråse
b) gastrin
c J pepsin
dl Xipase

cJ-osely rel-ate
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l/hich of Lhe fç11
the other three?
a) fatty acåd
c\.;þt s].mpJe sugar
e J h,,'dnochlorie
d) amlno acid

77

rna.jrr funetion. öf manrs large intes"Låne is
aÌ-rsorptlon Õf digested fooris"
absorptirn Õf watetr"
dígesbion cf eeÏlulose"
to contain the villå"

e Þtoaach ís to the human as r'rhich *-f the fol-J-ovring
to the earthvrsrm

ü;;;'i;.-örðäË""'3üt,utä".ð" Ë n** most l-åtcetv
bíle
lipase
hydrochl,orie å.eid
amyla se

placed into each of tr¡o flastrcs, ûne gram of substance
A is adried to flask fL, and rne gru.m ðf sr-rbstance B
is added to f Ia aV, ffZ, After. 2{ ho'urs there i-s no
chenge in flask ffI, but the cream år fLask tfZ

ñf7

erop
gi z nard
intestiyre
anu$

Õ.+ does not ":,¡çl-a¡e eiosclv to

aaid

29, Venuses-flytraps grÕï¿ in aleaffi v¡he::e n:er$ü pJ-ants
eannot" The grovrth of most noncaE"ni.¡c}j*cus plants in
sueh areas is hindered bir the aT:sence oÍ soíl- bacteria
ånvoLved in
a J photosynthesie
b) nitrogen fixation
e ) denitrifieatÍon
d) the carbon cyele

3(), One pint of vrhÍpping cream and one üuft*e of bile are

e"

d

c
rl
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F'ART C Lelng anv,'etr quesbions
'J.." Tz"ace nroleins 'bhrough r4ån1s digestj-rre sys'i:em., Name

the enzy.i'Eese theii" origín anel whe:.e l""heJr ac'L" ïlow
are the end I;rOducfS of prot,eÍn dige*'cíoi-l a'É:serbecl
çJ'fj.cie_n!1-y?

Ccmpare ancl contraæE the digesi;ive s)rstems of the
grasshopper and bird,

what wåvs cl oes
eireulation?
hormones?
respira"ci on?
the liner?

d5-gestion depey¡ei eir3ïn
q

h

ct

'J,

i, Rt'í ef'l rz l¡rrt
arrlved at in
tubíng"

cl earl v^ exr,J ain
1,he ex¡)eriments

v¡hat concl-us:-ons you
deal ing r¡¡i-'bir diai-ysis
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DIGJISTIUN "=. iÌ)iTRA. WORIi

.i.,, Trace Ðrat efns thrcu,gh ir.e.ll?s digesiive slis't,8rß'
I{arne the enuymesr t}rej-:: c:'Í-gín ¿-t:.d r,'rne:"t i;he,v äe'bn
Hov¡ are the end þrodue'ts 'J:t r;r'oi;ej-n dåqesfiori absorbed
qff ieientl-y?

?., Trace fats through rueiL1s, då¿:est,ive sys'Leffi,, ¡'ol-}ow
tLrrough as ín r-uestion ii)-,'

3" T::ece carbohydrates t,hroug-:h rna4,7 s diges'Liye system,
Foll-ov,r thrcuEh as in nu-es.c'iûn ¡fÏr

Ir" Com¡are and c:jntrast tl-r:: Ci.ges'¿j-'v'-: syst,ems of :

a] earthworrn and grasshocPÐT'o
b) earLh'r'rorm and måne

ir. Di-stinguísh {and gi.ve :i:;.air¡.i-ts '-::i ì lirIriJtì].::
a ) intrae ellular ctigestr,ion"
b ) exbra cell-ul-av" cli- gerition"

(r" St,ate some adaptatioits CIf 3

a ) bird dige s'u ive s yst, em s ,
'Õ) termite dígestíve sys'r;ems"

'i, i/haL part do hormones plå.y in reg:u-'lai:ing enØyme
produc'cion in man?

8" Descríbe a villers* lr'h;r 5"s :i"1: impo::'';an.b'i
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0(TNTRPCT CIIAPTER X-XI

EICRETIOI,I Ïl'f :tlllllt'ili¡5 BLUE VEiì.SIíliìi 1ç68

Behavioral objectåv*s .* uFotr completåcit cf thÍ's contract
ycu viill be abl-e t* itTl$idÊF' a'nest"i*ns r"r*-l-at j-r'r.g; to:

1, how plan'hru s*"Lve the pr"o'olerr"r *jl exc:ceLi-on
ín paragr*a,nl'r :Ílil::'m'

2, the 3 fos"m¡¡ r:f' n-i.tr'ogei:olls '//ar:tês pr'orlueed
by ani'íra.^\"ç, É

3, diff e¡:en b.i-s'Lio-r:. be'b'.'¡een e-:,rc::"eLion and.
elimÍnatj'r¡rtu

U" defining 'bhe te¡.rn I-lOiil4OSTASfS anei íJ-lust,rating
t,he concep.h 

" 
Ìry" usinf,, hu"rnan i:i-di:le,rr functicn

AS A.n e7,å.il]r. !.,j 
"5. corirparitr¡i ;lnd cji,Jfle.ren1"Í"i'ú:i-tj,E 1-lie c:r:eretûry

proeËsñeË r¡-i- the,Am*eî:an På.ra.rnÊci"un.ru I-lydra,
P1a na r:-a n ]le.:r"{; hv''-# :rl'}1, C,r'a s s h+ ttt' c :-" ¿l tl,û, I,Ían 

"6, bhe procô,.l's ¿:f' Urea.-fos"rnei:ir:n. in .lhe hu.man
body"

7, the pr"ån'nr"y "$trlrctui:es of t,he tlxc;:"'ebory
SYSi,em tf ri.âTr-.,

I, hóror man cai-i prodi-ice u-rin':: wnich i"s ;iore
concentra,"[ed f han t-¡"i-cCId,
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C('¡¡l-'il"üCT CHÁPTrtR i:XI

q+"'¡^-+ 'Cu;'çiï.- ì:* be able'l,o cotrr'lete iheuUL4UÇtltr }rr VL=UL¿.l ': ' U Urj

behavi-oral ob j e c t-,-i vt.:5 *f Lhi s cö i-r1,¡:'¿.r::t l"c';. sh ou l-d
cio the f'o1louing a,lfj-'rj-ti-es i

1. atNenrl a i,a*.r:'ge gi:ou.p i-l:rt¡"od.r-ic'tory l-ec Lur€,,
2u read å

a ) )rou:: i;e:tf.u Chanter- 2'.]-, ltnswe:r
fo-l-1-r-;',:,.i-rrg qr-tesL-Lor¡s ön püge 55)*
nu-iobe::' T s ?.4 ,2]-,, ?3 .

b ) Lhe ,Si;:l,ci:t.ifi-c' ALnerj *-:n a::üicLe
Kicii're.,'rr and an"svrerbh.e üuesLion

3, listen t*;r'Ca-ire *n excre'l.:i o¡¡,-uLsing
T963 Yel,J-c¡r,; \Iersion a,$i yot-r.l: g,íri-de.,

Ì+, see the f iini.:';L::ip rtïoln" lí:irJne3rs"'"-L,j-.¡ing
Filt er.s r? 

o

,, do lab ?"".1-"-5* "1\nswer cr.¡es'i'.ior:s cri page 5L6,
6. v¡ri1:e å [e:"i oi:i" Decembe¿r ]-5t.h and- scÕ.r-e

o.¿er 7ü p{ili. cenÌ;,
7, ii -rror-:- .t)ct-i'j.'.) J-egs l-h,':l '7çlt/^ y'av r,'-ilL. i:,e'l

a.n assi ¿nilerL i, '.,o irr:i p -'/ou hecîrne l'ar¡i1åar
v'ith t.he m¡: i;r:ri-a1"

'rhe

i?11 L ^¿ iIc

sheet.
i,he
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'l T'^* c ¿¿r

in
^l
0/
r,t
ü/
.1

UN
\

d.-,!

rlJ
rat

dj

T'l,'
L LI

b)
TJ
d)

2.

)o

Pla.cç i he coï"ree t
PART iI

Ivu

5" Wh
fi

$ *Ìr. 1-he åi't,s(i,'el:' sheet ïl''or/ided.

whícit oí' l,hiJ :f r.¡l -l"a'¿.¡inij al:e the si.,r.Llc¿ìÌr.es I j-sted
Õrder CIf' i.nc::'::¿.si- t cr:n¡:1-exJ-ty?
conLrå.ci,i I c ..r¡.lrurle" fl¿me e r-.1_1, kidney'- nði)hridirun"
e.:nt,råctil-e tr,".::.-1ç'!-9, fj-a.ine csl-1". ne'¡rhi:i-c1ium, kådney"
flar-ne tÐl 1,., .:ün.l;i:'acti.Le v3,cu-oÏ-e., neplli:j_d:L'J¡it" kidnev"
f l-ame c el.l- , t:ttn'i,,t:Ð c L ji-l.e va,cuol-e.? 1<i dnel'. irepl-lri diurn"
nephrídåuri: ii-i.iir:t+-,,r, f l alne relJ"e ciontrå.cti_-Le vacuole,

e of. *,,he v,;ast,e,':i:'t,cluc'is of rrrotel:n me'babol_:i-sm ås
pep sinogen
trypsin
amino p-cirl
urea
u.y'ine

e pri:.rary í1, -..; ' .'..:i\ t.i+- i, he St.,'e:i L Bl ¿t ncls i s r.L;
secrete oi.i-.: i.i.ni-*ir lubri.cå.¿e th€ skin 

"regulate r: h : b*d"¡ i, r,;rnperatui.:e r
disch:rrge ir,"ì:r,-i. ï'.i'orn the bociy'.
sÊcrefe the .,r¡.rtli,e Ì' r'octuct"ç of rnel,a_bol-isnl,.

The concentrat-j-',ü +-r. v¡Ì-ri-ch one ef ""he foI'l or,,¡in,g i-s
not deereased 'r¡he:-: hl"ood" passeiì t,hi.cugh l;he ilo_,:rnal_
kldneys 0f a. ptl,,:'rrtil?

protein
glucose
urea
other nf {,i'¡¡lclir.i)r-15 wa5'Les
all decrease .t-'::t. r::>rttenty"å"t-o^îo'r:. ¡¡h€n- 1tågSìnri bÌ,rou,p:h
the kidne"y's,,

at happens Lr; ril,;i¡i; o,i'the l¡ra't,eT-'[Li;:t [,åg..ìÊs inlc i,he
ltrat e ín the js-i,in'¡y*?

i-1, is exci-eÌ;elÌ -i-¡-t t,he Lïrine"
it is gåven oi:l':in the fsrm *l'per"spiration"
it is r.rLi.Iil¡elt j_n car.'i:<¡hyclr.ìNe,s'¡nthesis*
it j-s r'eê.b-";.i.:' T-.:ci iir.to fhe ìrlcod.
it ås conrreri.Érr:l j"nfio d"ågestirre f'lui-ds whicir servÈ
as vehicSen ;-i 1,¡:an$pr:rt fo::. €rlaymesó

ö_

h

ñ
Ê

d-

-lu
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6" :: ås bel-ie veil 'i,h;.t coirti:åc bÍle vacuol-e"Ë serve mainly
UU

di schai.¡:,,; i.r,i i.::.e;,gerl ùi::; Ì.,,¡å.sl.es"
diges"L :i'¡;d,
tra_ns"Ê,J:i,i, rr,,r;i:...ri"ig;r,::tíì:.l,.e rrilte::,:i.a._!-E:i.n an ¿,ina.l_.pi)ï.e.
r e gul-a'1, û'rt ü. i, *.t, ll ¿lt:r i., ¡:: it.-i, 

"aid. resi::ì..i:a'i.:í.*¡r. rræ:LnJ_y by Lhe díscharge of C0p.,

ich of Lhe ii;,i..lrr¡i:î.n¿:; ctruc t,ures i.s lro't ,lir"ec-b-ì,:y.
socåated r,-i.1 :¡Ì.i 'r,i_r*.u"ri.ì1ûrJr sr¡steffi ili n:an,3

renaL. *a ¡."i".i-.i *,.r"1"e s
uret.e.r--,
u_r'eNlrra
renal hr.rl;l;-.i.r
gal i b.!.. ,ì ì

h

'"1

'7 ì¡1.l,.I e rvll

hI
¡-" \

ñ¡
a)

I, Some substå.nt:¡,i¡,¡ ili.ir:ì.:ì tlu*oug,;h th.e eapi_l_J-a.r.y men:br..?.ne$of the 91"omr:,i:r;-.Ì.i 'r.'i: j.ì-i; ¿:t,her suþs'L,aiices ,jb ;:o.L"These capå"i-ì., ."ri jlri::riltlrüue,9) aref Lhe:i:e_['*_r"*, *irr1.ii,:,e:,.edto be
å) osrnotj,t;i.i.i.'¡ ;,:.i;¡:irt::i"ila-[-"
b ) fune ii{;rl l iii:. :.r.li¡;:i.c;pe:,:i_;r.
e ) diff ereLr u.ì.ri.i- I ",¡ ' nr;,r-ineaíol-e 

"d) Ìnri-e thal; ,,tr,r''*î i,iie a.boveo
e ) none of 'L, l.i¡,: i.'|)i:)',,îí2 o

L0"

9 " f ndicate r.;hi i: ii -i;l
e).cretor"7''t,ìil ,ti : ;

a J bladde:. ., I , -' ,

b ) bJ-oorìu h.i.dir.c';."
c J bloodo T .l .,,: :

d) bl-oo,Lu Li,':r ',

e ) bloCId" b-l-:rd,-ic'.'

cJ,:i. i::r,i., ii i,:

e.c:i j
t .h¡,.,Íü
1;trr rl;r

1,í')û cc¡r-ï'ec'b se.uence c.i lhc path cfl, ¡8an f "r:orn the bodlr .,co 1:Ll¡: cùi; sici c 
"i-:'-rlitey-. i1r-e't: e;-,, ur:eLhr-e. u

ii,i:'e1,hrå., bladdern i.:Li:"ètÈï".
i,:,,':,e'th:i-"a , le i_rìney, urei, er".,
i,1,l-'ete:i:., bJ-adder:, uï.cti:l-p,,,

,, t.,l;:"eL"€r, lt-'l-cìn eir, t..l.il*-thla,.

.lrci .ln {loncenfration e:f ',"¡hic}r o:[" lhe
iLJ-o¡,rcl af'ter e:<e.l-eise e.s compa,red trbe.lli:r'e tlxerc i_ se ?

de r:;i:'*l-
i"n i:,I:r;
Ly a"i,i-i-;t'¡.

There is a.

fe llovring
the concerr
a) oxyqen
b ) e aiõot"t
e ) Ïactie
d) two of

t-
e ] aJJ a'!'
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a\Jo

'i "l

: ,.r1

ích of t,he
nephe'5 d.i
renlrr.r',lr¿rçyrr¿ \..::
hair ee-|"
fl am.e 0€:
all o'Íl 'i-

I I¿

ån

fl¡

üJ
alç¡,

r¡/h

ú_t
I

l"\ ì

.l¡

-1

i1

,¿.?..rt

:::.7.'

í::':.i-'V

The l-erwest, !::.i-j

likel-y to br:
th e fo l--1.. o,¡-i".it¡.,;
a.i rene..I ¡¡e,!"
b ] ven& ':å11¡ijr-
c ) trepai.$-* v
d ) r:ulrnonÐ,::":l
e ) renal- ¿:'i:

e gT-erne;'i:"i.fl l"r.'.: ir:iû$t c)-osel-y" r'el-ated
vol"r.¡ec¡. '.i:i

dt p;e s"i,:i. c'¡i "
Ëxt J:'È''i,:Li:ri..:

T"tpl:'i]d1-i ¡-:'i::ì r., it u

rëåt''úi.¡;v¡- i:l; s0"i.ü¡l.:.l-1.
suppor"t, .:;'lrÌ fir-rr'*men'b ó

B5

to t,he s)rrî.i;€iri

,í'r-.',i-l-eru"lngj haS :ro v,"e-l-ati..oi:t
t.-.,.tll!. ,:,

liquåcl'';,îh':.i.:1,,¡. f'i,j.r, ers i}:rough the *a-¡:i"-Ï--1-ar,"'i' wå.:i-1,3
'blre ry¿.'ty.j ':'.t¡ r-:i' llrrwmafie s capSui-e ::¡-,s

venoï-1.l: '',j"j.'",'.1:") it',:í-ij¡.){i 'ühe t;e"n"-l^s ai'Ld p-i l"lt;i:l:; ir"i.'{l'i,*::,.-.i'.1 í;
o.:i.::if:-e .! ri. ":,ìil'ì,i: ti: i,..i'r: í,ed fn;trtrtl,,
Tåsed r:.1.'.J.c i.,l: i:'r: excreLed^,,
whsl-e h.i r..:il :í':"1.*hï."y' o:r:t;'genai:*cI.
ångu'j.:i"¡t .i-, :,:' Ì"1lr3r:ï'Aen.û5r U.Sü o

jit:r.inì-,.f',3.1:-i- i>n of n-i'crc¡gen$us r.J,5,sjt+] :ì-s
l'rr:::ei :i..il'l¡l-erod pe.s$i-ng 1"hr:'ori.,q;h w"li-i"*ll r:li

t,i: n**;-i- *q?

the . ì-lra 'f-i+=e{- l'¡r
J ¿g UU Uil

'br"eak bhe pr{}pûr

l'r c: ,r¡ ¡,:

.ii" .,:i-ii:{:i:"Ê'f"Gl fe"om the irCIdy by

"t fî
J-{ a

"r cÌÅOo

ïe

&Ue

2L, Urea

The
ånto
e!
ill
c)
GJ
ç¡

1r

ç:
r
r, 1' 'l

t¡lhåch *f
se queflee ?
a) k:i"dne
b ) lji:e til
e ) bl"adEi
d }' '{-¿r"e t, e
e ) none

g
't

{-À

ås ¡aa:i.:.i i

sicit"¿
lung*
kåd:r*;yrs
live:{-



2?." The orgerr r¡¡i"Ihj-.r:. ¡¡ohiah
sal"i;s in thr i,;-i t¡q:d. i.s

'i,he nr-nnrr.nf.'í,ìì1S
lJ¿ uyv¿ v+ç

','.i.crirJ¡f.od'ì q i L-..: u6k¿\4 v\/u

B6

of the inor-e;arríe

2l+. lla
^ìs/

b)

¡q

ki-dr:ey"
"i-ir; c:¡".
påT'athv:r'äid 

".

A.d y er.ra-'Ì_ C ú-t;" L ij::,.,;,:

wååå *f ll:r¡ i,rilû.-l.L intestine,
22 {"lj' ülef"fl.bal-åc was'[,Ë$ f.r:orn t]:e bod.y j=g

rrûå"1-l-yÉ il{}ri.(:|:}::¡Lr¡¿tlons Ðf wâste$e sri*h &.s T.ål:eae åne
high ån u.;:j,*r,: 5-ri- compu-rison to p"l-,ä.sme-.,

hzgh zrt f,.i,.j-'r,"i'e'i,î; 'lla'b 3ol.¡ 1¡r u:r-Lr¿+.,
t.r"ac'g ärj¿iliii:l\:,r -ìr.: u¡;"åne antl ?riglt :i.i": l--i-[.*otl"
tLre {tatn'ú i-ri'r:'.i,.,":t::t}, f"i-}'brate .q. rÌtl u:l*,j,y:e,
l-ow å.n 'lit.1"l:,t"¡,¡"..:: lt)*Ëb *f the bime,,

25, llormalS-y, {:(:}'!':t:'tiìn.t:,.{¿,'{;i-c¡ts of jrrLlLeii'ts Ítj."*
a j hågh år: i.;"!"¡ sr¡;r 's"nú 

'{rsuaïX-y a"oserlt, ån g.}-*inerr:ilår
fål-tra. L* ,:L¡:rri. u.r:ne *

r1b I håËh in ¡:J."4 $:¡¿¿¡ and gn-ornerular fi-"Ltra.te but, abeen'i;
ån u;'ine

1+.ei hågh 5-n i:-1..*r:niL, glonieru-lar fi"l-1;raüe an<Ì ul:ine"
d) high ån 'c',J^a.ârL¿t., absent f-n glorne::u.l-ar fål-trate

^ but presen.t .i.,,.¿ rlrine"
e) 3o,,r' ín ,;l"asruê, i".,r.¿t high ín gJ.n,menuJ-ai: fåJ-t-,rp.'be

and ',-¡-¡-ine,,

26" of al-l-

G

b

d

Tlie el inirnaL:i.c¡l
e all-ed
ai eges'úien,l
b I s:iida.'T "i c, , r

e j assimlla.'i,:i.;rt
d ) excl æti.c.,

v,rhich c j-r,e 'rr"l"e. i.,t:t:r'¡ see han-{ sm j-s ehar"a*'l;e:"is¡lc
or"ganS,sms?
a 1 llarne ce-i--i
b ) gasf i'*--vasriLi-ì.¿],-l'n
e ) xyl-ern*pb.J.t;çtzt,o
d ) di-ffr¿så*n""

D

,l

27, No
gu

rmallyu üo:"Lr ** i;:¡'a I ioii si of rnetaT:o"l f *alJ-y irnportant
tlsLancü$ år"e

hi"gh i"n gle¡nrret'"r.i}.ar -flåi-i;ra'be but hrigh j-n uri"ne,
ïe¡r,r in gì"*in*:;'u..i-a"r fål-trate bu.b hi.gh i.n urine"
hågh ín bc'Lh ¡';l.omerular i"j"!trateand ui.ÍRe"
Ïúta' i-n l,:*'i.l' s'j,:nrnerul=ar få1t:ra'ce a,i::d urri.ne*
nÐnë ån g1-¿im*::'u.,i.å--r: fi-l-'f;ra'be and. a. 1it,i,l"e in urine.
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28" A båologist had i:r,ço s*jutåons åabel--led J air-d" TT"
one of these r+gs *al-'; ï."¡ð-ü€rç r.rår,h å- eoncerrL::a-t,íon q-tf
sal-ts jusL greaLr:r. h1:a.i.i Lhai:, c:f a -Ltvinq e *"1_I" Thc
oLher so]-u.tåoii ¡:'Jå,s dis.i,å-t-.1 eeL r,'a'!:,€Ðn I{e--r,,ri.shecl Io fi_i:rd
v¡håch each s'sl"ui,ic:l. í¡,Jåre" sie: 1:e p-Lp-een se'yera.L _ilr"esl'¡*v/ater prottlzoa å.¡: r¿¿reli $r:"1 urt;:'ì_eii.¿u Tlre ¿¿ni-inals inrsolution I sivell_ed ancl- burst; t,hose ån sCIlution TT
shrank anrl rìi sì vr'r ¡-¡-=:.."r'í,çq[. t¡J]låch '.i¡,r; cl:i-st,r-ll ecl wateg'?
AJ L
q\
ñt tl

4¡-, - AÉY * )¿
lr

\

irh

1¡

t¡.

JU,

ich substancefi r;¿.ij
blood prot,ei-n l*
v;aLer
carbonic ¿lcÍcl
mineral- saj,Ls

\

fo pass f]:.'¡¡r C to D2

h.i'rJ::'o-l- yøed.

be fouy¡ri. ii'l A bi¡'1, not i-n C?

no-[ ecu] es

f ir.q'i' hi;'

,,1* * ur "
*'t rtnlrl^u s froni Lhe cerebiru.m of ihe

abq;,'ve i. s 'Lhe uni-t of the hu:nan

In orrler for gT-llc*sr*
which must be trueT
a) the gJ-ue*se ¡nr-i".;i:
b) ATP must be u*ed
e ) ionízati-{in ilm.s ¡.
d ) C must r"ecejve a-

brain"
<l Th

e.j
nt
/lI

r{J

e struetur€
Låver
kid ney
tr-ung
spleen



))o ! La

The
that

tll
\

CJ
e/

h

,d

3l+" ïnñ^ul'-/

^l
alUI

^1vl

/.J I

\
v¡

liquid in B
the tÌ-qui"cl

glucose 
"ì1þôt

a ibumi-n 
"1/Iat er e

åÕ"ffnâl15r díffe¡:s
å:: E ha.s a. much

8B

from tha,t in D in
g:r'eÐ,'b eT' coneentraiion

me cel .l s ä.1:'e pait."
the hlzdra 

"the r;Xånâl^rìÈ',
1,h e gg-¡.f þr^rç.¡'rr ,.

fr'lå¡$s lri jn¿".¡'.

the grasshop¡rc:l'..

¡f bhe e; ú:r'c1-,lL'rr slrs l,em {}f

.xûanå nios"L ni{:r"*l;*:n },¡å.stt ås ercre'tr;ed- a.s nirea,
(tuH212, Tb ås :î:t::y:ned-

by a smål-1 aaor.¡i:rt; cf-' aluilcn:i.l,,tnt ¡r.i..i-:í'i:ri,ç ì--eing excre'L,ed.
blr the coruì:,Í-i:ii.n¡-: 'i:i"f t,\:i* ¡lmj-nú ,i¡;:;.c1"r-p$ w:j-Lh carbon
and oxygeno
by anr-monj-a iilc,.' ': - ¡r-i.9,3 !le:ì-n¡. ':r-.rlltbini:ci irt-; ilt COjo
by means *f [T:e orn-t'bi-r:i:':-e clr*.len
by a cornbina,t,f*;¡ *í Ð" .l-*as1; i:hyee of these.
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P.iRT B

l-, Describe the mechanisn Llip^t i revents 1;ne br-r5_ldup
í5) of a l:igh cone eiri,r¡:tíon of a:rncnj-a (ilH? ) i1 the

hurnan borJy" ,,;here daes ib oü*r-r^:¡:-? /

{5) 2 u Describe hov¡ an eå.rt}'r?roi-m rreplir-icì j.ur¿ viot"ks,

3, Outline the evclr-rtion of €jy(:y.ei,7.ní! gr/st.e,îs
{l-0) inclurJing F¿.îär¡rËðl-üñ", PI'rn¿jrriår f}::iagil-or^,ner'e

Ì,r:rt i;',,'orm, anri l,là¡"

i, eu Iio.r' does 1-,he s-¿str:m l:er:¡,nr- :i'ìorrì [jpçjcialized
and more denendent on oi:l--¡ey. 5'¡stenls?



90

EXCF.ETI0Iï .." E,iTR;rt .,T0P"ä

I, iihat is dee-nination? i'ihat are the 3 forrns of
nitrogenorrs wastes?

2u ¡rhat is the function of the Contnaetile vaeuole fn
protozoa?

3" iihat is tLre function of bhe låver as applied Lo
excretion? Describe the Orni|hjne cyeleu

l+" Hov¡ is the earthworm adapted to e::cretion? Comr,are
anrL cont,rast the v¡orkings of an eai-thu¡orrn ner.,hridi_um
to thåt, of the human nephron"

5" Hov¡ do }{a]-phígian tubules fi:ncticn?

6^ :that is the reJ.ati.onship betv;een the amounte of r'¡astes
excreted a.nd lhe pH of the bl-ood?

7u 'lhai; harpens to the urj-ne after it ¡o:nhos tha nôIvis
of t,he kidney?

.{^8" Outline the EVOIUTI0lù of e>:cretor.y sysbems incl-uding
Parameciumu Plane,ria, Grasshof)per, Earthlcrm and I'ian"

i.e* Hov¡ cloes the systern becoine nore specialÍzecl
a.nrï îì^Fô rlononàqnL On Ofhef Sy5tefn5?



APPE¡üDTX C
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Pre-test
Posb-rest ï

Ul'iI? 6 * r lJi'IIFL: Cliilirl -i T,r:l¡T t.l:il;_lll ::i{iiliT

Section ii, Bu

ch" l_É ch" 19 ch. 2Ð ch" 2I
T:ecaLL ü"
?eorpzníze 1* ___- lj_ __*_ ZL 3L

2 _ L2* 22 32

3_ L3 ?3_ 33**

,1iior"' . lç 14 _ ZU _ 3L
rrrjL4 r-..1 uft-

s:ips 5 *_- 15 :* 25 _ j5 _
1-otc2o36

ripplica- 7 L?_ z?_ j7
tion

8t8ztiÊ

H.":. gr 9 19 

- 
29 

-* 39
ùK1 IIS

t0 2Õ 30* &Õ

ã'i'li:nbers i.n colurntE yeeres-eni- tcst itern nurnr;;er"
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T

&ø

)ø

!
Lþø

Wþ¿åe ås the .runctisre of bleod pJ.ateJ-et,s?
4. Âåd ån-,che ,cÕa$ål-e&l"o¿r äf btrCId,
H" 9arry l:emoglobín,
H, *age6t bacteria 

"uø Å'nen6p@rt cerhon dåoNåele,

&' wøln t,heb ea*åes bloocr Ì,/f';h & hfgh eoneentraÈåohøt øxygøn å&. r,h@

h' ff..lp9ry**y vøLn" B" subelavf-an v@j-m,
H. hepat{e veånu W* . q,/@&å& eêv&.ø&e tr€ru&J- veåno

Wæt"cw æeeeæseny f-o¿. p.inøt"wæyrabheeåe @mt@rs thegr@@ry planrw maån1y t,frnougFa l

A* &he eÈore¿t,ee, H; t,he röoLs"ffi, &he roøÈ høånc a "0, "-"õr,ä-õiå*,
B, åntereelåuåar æpaees"

{yy \Www,&vr.aft"ær the exereåsc nurnber oyr t,he&nswer ehee& ehøw whåeh deelgnatøu-t,fr*-*"*eelmllsr st,mae&ur-eu condåtlonu @r prÕeesËo

The aetåon of &lee À$.ver on ol-d s"ed bl-ood
e æp"aeeles:

BSCS Tlurit 6llfULTIPtB CHOICE TEST

of t,he Ønnry@ fn the sal-iva

cbrareglng Èhc oll" ån an
øngLwø 

"of ehXorophyl1 fn phoLosynbhesle.o{ an acfãi in d:.eeälrins'ä metat"of patnÍ"otåa lndLvfdr¡afE gn
&h6 m¡bher ån worn*ou& t"Lres.

&.' Wfu aet-Løn
Õn gbareh,

B* 3!:e aet, of
autCImøbååe

ü * The ae &$"onÐ* The aeÈåon
E" Thc aetåcr¡

øalvagång

?he open elr.euLa,cory eyetem of, a gnasehopper
hæe K0 fume&åonen säruôture eûrrespondlne &øA* e.f;eyl@e 

@B* vej",wffi*q" eapå3"åarl@s,
W, Sycnph veçcel_s,

þhe fol"l_øvrlng- vrouJ_d eharaeLeråøe bïoøqlffLøwt-rzs t,hnoufh !B- p"f*ônÀ"y veåns?i.& eoiaræins æo@ 0öp àhan bl_oóO 1n any
gPhgo Wy.tu_of rhe 6o.jy"
*9 "å? 

punplløh red na[her rhan se ar]_er,

Whåeh of
t he.L Lw

Å,
,B*

T\
È¿@

wu

Tø høw bøen f'neshåy @x3zgenafled,
Tt eon&aåne @@r@ red eorpuscles pcr ee@
&han båøod ån any ot,her pant of t he b@dy,
l&e .:omposítlon {s no dåfferenL than



93,-*uestior.; I ,& E are based rn
vrlfch sh¡q'+s the effee& of the
on bløod flo¡ø Ëhrough a dogts
regr;Xablon,

the fellewing graph
eoReentrat,ion of oxygen
Leg not, under nerv@

lôo

80

$herg Lhe oxygem eÕne ent raLf on Ïår¡e of t.he grapÞl
dr@ps ehanpåy the blood åe mÐst 1åkely to b@pesetmg t,hrerugla,

A@ ê velÞu
E* an antenyuq, a capål1**y"
S" &he breanë n

Quesülone 9 e L# a¡*e 'oased on the foì_]ovøfng
qryqph ån whåeh Ë?re oxygere e@rleentraråon or¿"fourdåfferene pågcøent-s. ge- þtrot&ød aqaf-r,rst, CIxygesa
eoneer¡trat"Løm'zw f:ire envlronøwnt, 

"

z
;
Þî1
¿- (1@YUËiz-/\7v=
LJ

70

óo

20

r0

rG4 t20 140 tô0 r8o 200 220 240

RATE OF BLOOD Fl-OW lcmslm,nute;

7 " Âp lnterpnetatåe¡n of &he dlr,e pneæented nn
t,he graph suggesr'-s T.het a deerease ir oj{ygen
e&use6 båøod fXøv+ t,o

,{, åitereeøe ac}d t.he blood veesel,e to dfl_a.be,B, deerease aytd the bl,ood vcssels tô contraðe,ö* decneaee and the blood veesels rÕ dtt@¿@;D* lnes"eaee )"ogaråthruåeal]-y"
t5öo

Yø

r@

-7¿ûoã
=¿\<X so
M*

â6
$ru
av

t
tN,$

coNcÉNTRAItON OF O2 ti"J

!oo

ÉF'.IVIRONM[N1
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o/ø r'¡hic., Fi,ørnenu" would be t,he ïöst

&ran6pÕrtr-ng oxygen ín man?A, T E, -TT C. TTI

eiíect ive fer
D. IV

hemoslobl-n
v'here Õxyqen

henoElobLn fs

¡?Lån måinly
åons *

åt is necessåry tô zuppLy
oeeupants of ihe plane"
COZ ås added ro the

of CAA 1s ueed in cellular
the formatlon o, carbontc

essent,{al i-n certaln re&ct,fon&,the resptrrat,ory center ín
carbclhydra L e sl¡nt he s{s ,

l-0" trf one of blie eurves repreeents t,he
of, a ftsh, the section of r:ne curve
eoncerÅþ"y.allon åe low would reÐreseni_A* a vel_n from bhe gåll,-B, an artey"åol-e ln thet Leil"C, ån ertery ån the head*D* a veån ån the fln,

}X. Oxyggn enrer$ the eelle of Hydra by4., cycJ"osls, B. hydäc]_ysic.C, e¡smosi.s* W, dåifuelbn"

neeråy pure oyygên to the
Usua1)_y a sr¿al-l- arnount of
@yyg@nø ,rhy åø t,hås done?

'L2" CIxygen fe earried by the blood of'A" ån flhe form of bleonbonateB, dlceolved ån plasma,
C " &s oxyhernoglobtn,
Ð" by vfil te bl"oorj cell_ e 

"

L3,, .the exehangø of gases ån hu¡nan l-ung.s r.,r)j,.q.s placeat the
A* tnaeheau B* bnonehi."t. d$"aphnagru* D" ain så c s e

A" tþ* ÇtZ 1e ueed to i,errislly dilure
lhu .@xygen*-breathlng pure ay,,rren wi]l
t,erud to cau6e a burnlnþ sensat,ion f_n &hechegt,

B, þ" small- amou_¡rt
reepåret,l-0n *0* Ctç åe u.sed ln
aeld whåch åst, CÛr ståreulates
t"hõ medull_a 

"g" ütç i-s ueed ån

3-5' ldhåe h ås (are ) e haract prlst,åc of the resplrat,ory
ÕrganB ofl al_3" Õrganlemæ?

Å* Tþu resplrat,ory membrêne l_s moi6t,B* Tþ* rcspånat,ory membtr&.ne ås trin"t* There j"s €Òms way of transportlng, Õxygen
a-nd e*rbCIn dåoxåde to and i'rom tne móàáorane
t@ ttre eei_l,D, 'lw,:l of .ï;hcee"

E" Â11 ef t,hese,



95

L6. Tr.'o l,p:'sonsu weigiring_ r.Ì-re sane, f,rodur:e díí'ferent,
EuantiLiec, of CAJ' " The best êxplanation for
t,irls ls that

An one smokes ån oceaglonal" ci_g¡ rei.Le@
Fu Õne åe a womån@
C. one å,s more &cLí'i e then the ot.hr,r,
n* ônê hag not eat,en for sorÊe timeð

YÞ* planet earth hes just, been våsired by cre¿rLìtres
fy'ons rut,€E spsre, These creatureg have- brought,

sorue of, thelr dorneet,iaatecì aniroals as gifts to u6"
These anåramfsp howevetr" exhale a chernfc':l "rL,tch very
rapf.dly tåes yp a large percent, of Lhe free oxygen
ån our a&moephere, Aseume thåt, fhe out.er*space
ereat,utres and t,heår" enimals &re friendly to u@,
Howevenu ðliey do pres@nt & probi_em ,co t,he livlng
organlems cln ear&h,

LT" 'dn:Xah øf thæ hu¡æan bodfIy systeme r"'or.¡Ld be
affecLeri lLrat" by_t,he t1@*up øf free oxygen
åc'À onå-r at,øoeþhes.e?

A" Cfrer:Ïa&ory B* Muscul_ar
C * Resptrabory D* Skelel,aI
E, Dågest,lve

18, -df,lqþ group -øf, }åvi.ng organtsrns worjl-rì Iikely
be dåeturÌred l"æaet by the t,te*up of a laree'
p@rLåog øf our fnee åtmo$pherte oxygen?A* Fåsh E* ?4aæmaLs- C" piants

Ð, Inseets E, MoÏluske

L9, &" 2,t "

Usins thî rl- rht exyLcrLmenta I setup a huma n sub jeet
cr,ir be rhee r¡ed as t,o ral,e and denth of breathiñr' r"-hile
f-nspfrinF, varfouS Frrecisely rlet,ermined gÐs mtytureg"
The subJec& begtna the exper'1-men", wl:lle-bre¿thing
pure aår, The eNpenf"ment, 1s repeateri usin¡1 LAt%'
O2 are{ repeat,ed agaln wlth a gab mÍxture o{ ç8" OZ
aä¿ 8f, cta"

e3
þ-
9

g

[g¿&
@

lt-

&
@

W2% Øt + &%

Aitt 21% 6z
+.s3% coz

TàM& --*-æ*



Key tør ør¡estione 19 & ?,A.

&,
F¡
Ð6
nw@
IìiJs

&&a

?.6" Ån ameba
e0RvertS

Ïøgåaa3- hypothesås based on
hypøbheeås eonbradj"€&@rv to
hypothesås for whleh thôre
resüetement of -bhe data

96

daca
t,he dat,a

1s go ev'fdenee

A

,t
Ai{

TYrc depth of
0p amd- W ütp

?ffi, Theræ le no m.arked ehange Ín rtepi_h or rate @fbreathing uad@r any eonãåtione,

AL* Bå1c ås produeed by t"he8o, stomeeh, - þ, gmelX ÈnLeet,Íne*C, penare@g * ß, nåver"

br"eath lnereases mårkedXy f"n gZ%

Â reaJen funetåon of manc& Xange lnt,est,fne fe
*" absorptÍoir of dågested-foods,bo @bgorpei.on of wåter6g" dlgeøt,åon of eel-lt¡loee"
wø frÕ eonbel-n t,he våLXå"

23, whåah CIf _t,he foLlowtrng 'benme does not elose]-yrelaÈe f;o tlee ot,her tñree?Å, guerqg@u B, gastrån,0" pepef.n, Þ., tãpaee?

Key. f-on_ques&åorae_ ?fu, 25s p,6"
h, ExrnaeeÏ1ul,ar" dfgäet,lonB* TntnaaeÏ1ul_an dfþesblon0u Ho& dågeet,ioru

æl+" stareh ån ehe-earro& z'@o& bec<¡mee gJ-ucose,

Glueoee åe eonverted to stareh ln the 1eaf ofthe genanårm plantu __

ln- bþre dLgeat,í-ve t,raet of a terr¿Xte
eetJ-ul-@s@ to a gug&r6

a7* ver¿ue8m*frytre.pq Ërffid^ln areas where most plantseann@t" I'he gnmøth of most, noncarr¿åvonous
p]-æn&ø ån euch &re&s ås håndered uy ttre abeeneeø{ eoå1 baeteråa lnvo}ved Lw

4. pho&oeyntheene,
B, niÈnogèn fnyatio¡t*Ç, deni"tnåfåe atÍ-onnÐ, bhø eqnbon ayeJ-e, 

,

?.8" Ûne pfrat æf ç¡håpping eream and .lne ounee o5. b{le
eT@ ptrar:ed j_nt,l eeeh of two f.Iaske, O"* g"**---
@f euhsbanee é. ås acJded to f1ask #i,. and ií**-grap of, aubstanae E 1s added &o fiast çþ,,,-Amøw2i+ høurw r,here ås n@ e hen6e $-n riãsk 

' 

#l: "uuä- --^
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the .re?rTr ån flask Sz beeomeø cl-ear. suìrstanceE was m@st }åkelw

Å, bål-e, Þ. Xåpase, C, hvdrochloråe acirl"D, amyl-aee u

Mï-yaeed $gffahåte, å pror:eån* wäs
ç:": a ining l"û cô 0f ,¡iêter.' EachJ-¿ noìirs ô

placed i.n t est, t,ubee
tube w¡s LeíL for

Results
%

øte'-öÕ
pieces

Tube^ ,?Ë-gêt@enl(eubsra-ñõË added )

pepufnogen

pepefnogen
and aeåd

Peptfdee
Present

ræ

B large
amountg

clear

la nobhing n@ Þtrîr
plec es

h aefd. br'&ee @ tcf- f, i-)
plec es

ñ
çtepsíncgen(boi.led } ancl
aeåd'

n@ Ðúe
- f)t:
pleees

TJse I as & key fon &g$C Aå l¡gsq,
29' wt¡at' åe t,rre aontror- for Lhe ent.fre experiment*?
3t, whieh tube €rvew evldenee thåt aeid has rheabllåfly to break dov¡n protetmø ?

3L* One of Lhe was'çe producta of protein metsbóåi_sm åsA* pepørnogen' B, 
- ¿;vñ;,i; " c u amrn@ acåd,Ð" ure&* - E, urång u 

- o'

3?, i{hreh øf the-f,ør-r-owång stnuctunes 1s not cjircet}yassseåated vvåth t,he uãånæny eyèeem*tn rnan? )

&., Rer:aL eapåIlaríee, " É, Uneter, t" llrethrauÐ* Re¡eaå auÈuLe" É" eãí:" tiao¿en,
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33, Ïnciicq+,.e whleh le the a@rreet s@Euence of thepath øf excretÕry wastes ån man from the bodv
frCI the suÈeådes '

Â" bladden, "bloed, ïeådneye ureter, urethr&,Bn btrood, þg¿qqyr"¡¡rethrái utaooeä, "r*ró""C " bloo<å, bladdeiu uret,hrå, - kídney, ureter,Ðn b1ood, lcådney, uretere Ëtaeder, " urethra"E, blood, b].addðF, ure&er, kfdneyi urethrà,
Wey lør qireetlons 3t+, 35,

Subs&anee
Á, Carbon dåøxåde"
E* Oxygem"
ü, Glueoee
D* Kåerøgen wes&@s e.nd

ur@@ @

E" Amåno aeåds,

JØr

Tåesue fl-uåd of
a llmb
fue"/ l-toce, )

6CI"0
å0*o
50,0

38"0
2*Ø

cel-Ï(w-/ Iooee, )
6n" t
9,0

&9,0

39'0
å"É

3b* There åe mo¡:e øf t,håe (ghese) sr¡betanee(e),
whåeh åe (arc) ehanaeüeråetle of protein
metabøJ"åemu år¡ the eell &han åsr t,he &åseuefl-ufd.

35. There åe nsøre. of t,hf e {these } eubet,ance (e ),whåeh åe (ae.e) eharaeterletåa of elX Linãs'of
æøtahø]-åsmu ån the eel-Ï flhøn {n the ttssue fLuld,

36' There åe more mo]-uble, dåffusåble earbohydre.te
åm the ti.eeue f1uåd than $.n the eell " 

u

77"

jöu

4,ry exeref,@ry @l-ge.n måght be eesentfal to plant,eåf plante
4, predueed &ny weEt@ prodreeLs"
B, dågeøEed foä¡d. '
0" hrad an exe@gg of water,Ðu produced arreonåå*

Å Tråo]-egåøË håd- two eolutåone labelled r and rl..qJae 6g" Lhì@s@ r€e6 salb w&bere vrft,h a coneentrabfonqf calt,e Jue& ryeaüer €hasn t,trat of a lfvånE eæLL^The other eol-t¿tåon wee dÍet,Ítled w&ter" Hõ e

wåshed &o fi-nd v¿håeh eeeh eol_utf.on wac, eo hcple ød æøveraL fneeh*cÂfat,@s" pe.@tøøøa fn'eacheol.utåon* The a¡anmale $.r¡ eð}¡¡rion f swÃlled
qed b¡¡r6& ä v"b@e@ ån eoLuEåon TT shrank ánddåsånee6ra8ed, Whåeh åe the dlebS.iLe¿ water?&*gm*rT



Qr.¿estion¡ 39 êb !+û awe based on the
fnom experåme&ËÉà @rB a kåd.ney"

99

foJ-Lowing results

CONCENTRATION OF SUBSTANCE

IN BOWMAN S CAPSUTE INI URINE

0.'l g/liter 0.1 g/liter

0.1 I Il

0.1 00

39, Sn¿be&amee T was pr"Õbeþl"y
Å" T@ebw@rbed åaa'*€he &ubr¡l-es,
B* so& reabsorbed åm &he tubul"es and not

øeewøt"e& by tubuLe ceLl-ø,
ffi, r@ah&orhed ån tÞ¡e &t¡bu-Lee and. secreted

hv &ubuåe ce}Le,
W, eäeneted by tirbu3-e eells and not fj-Ltened' &hromgh bhe ëXomenuåus*

UØ, SubeÊamae Tã was probably
þ,, reebsÕrhed ån bh¿e eapæule,
B" seeneted by eubu1@ e@å}e,ü, me& eeene&ed by &ubule ee1tre,
Ð, moe fånÈened thu"ough ûhe gXomerulus*

uUIz
utt)

6I rÏf
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i 10i'lIT(.rP"IIiG C0Ì'iTRÂCT SURVEY

Chapter
Chapter

ìrT,'r T 11
!!¡!i'ù

This, in lìo vra)/ ';rill- be used to deternine your mark,
Pleese Ð.nsi,rer each ruestion,

Check v¡hicir of the foll-ov¿ing you did*

1, Inl,roductory l-ect,ure.

2, Read chai:,ter in Lext,

3" Did assi¿nment questiorlsø

¡+. Rea.d reíe rences,

5" LÍstened to tenç,

6. Viev¡ed filmstrip,

7, Perf ormed l-aborat ory
exereise s ,

TA
¿v

times
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OPTNTON QUf, ST IOI'I.4.IRE

NAI..iE

POSITTVE }iEGiiTTVE

i
.T

Lø How díd you feel abouf
corltracts before you
star.ted this study?

How do you feel about
them nov,r?

(e)
(r /

(e)

0f '¿¡hat value díd. voufind each of the
foll-ov¡inE?

(a ) Behavåoral
0b j ecti ves
Tapes
Filmstrips
Reference
i{¿.terial
Laboratorv
-(tssignment
1n text
Testinq

r" ) tõstine
2) types õf

quesl,ions

r{ny. conmenl s, particula
J.y nor^; contracLs mav be
improved " 

"

)s

(b)
l^ I

{d)

tü¿o Y'@

USFT ]1SS
or DID
I\IOT USE
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cOÌ,'ï,'tEI'tT s*[rg9'¡¡5 - 0PII\JI0t{Â IRE

TeSbS ShOUld be v¡fitten When f am fearlr¡ n¿ri r¡rhên
the control grou.p is readyo

OpportunitT -uo go into co,-rrse to the depth you wish"
i"ê" 95 per cent, 85 per cent, 55 per cent,

fmprovernent can only be ma.de on my 'oart, i4]r r^rork
improrred from last term so I feel it is good.

i'i few mandetoy]r classes to tie the na.teria.l together"
Thís ",ço,;ld ha.ve made the worl; much easier" The
laboratorJr ma.te ial seenned irrele."'¿nt an¿ noL t'¡orth
ì:he time 

"

- Tar:,es sir¡:uld meke more reference to onr i,ext ll-at,b:qy
'Lnan f o anol;hey' reíerence book"

Ilurne.n elernent neerls to be iztprr,,verì. I v¿asnrt self-
rJ i scinl ined enor; irh " i'lov¡ I am more di sc i¡-rlinerJ " f
think Ï s 1l- he a.ble to cÕpe r¡¡ith them better,
ConLracr,s sirou-ld be availa.ble for the rest 6J- Lhe
chapters in order to finish the cha.pters in the
shortest possible tine"
I l-eít tliinrs to the last" J don?t faal i horr nân
be imnroved in any r-rey"

Contract,s can be improved by explaining the labs.
better"
Contracts may be improverl under a corrl¡-;lefeJ-]r diiferent
systemu The conbracts must be used r'¡her"e you can
har¡e the facilitÍes more rea.dily,

Ird li]<e lo sti ck to our o,..m textbook* f knov¡ I
lior¡l-j¡ît v¡r:yk on t"he contracl,s"
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There sÌlould be no reference T"eeciins as t,he best
books are usuaJ-ly out ',.;hen neecled." -

They can be thro',vn our, drscarcierl ancl CroppeC"

The i.:Ultinle ChOiCe test e dirìn 9* r,awl, irin rrnnrrc¡h Èn
the matr:rial r"¡e covered"
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@@DV #AVSTY

EAffiTTWON$4 EX6RESãüþI

üþ,åT'ESï'[81¡ä tçwøreú wltEt wçete

sæTI&{

Nep'î"*rLdLa ín rh'e

g,xcffiËTtftY TUBffiS

Excrce.osy fr,tahe* 'Ã.w .eLze eaai€lswc¡rs:"

B@ffiV WALL

eAfttrÅR!Ês
ÅRt{åÐ TÊMä,ËS

æhreørbir'tg

æwMryww"
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TAPE SCRTPI] ÛT,{ E,{CRETTON

You .r,nn.lL need. Ll:".ri:' 
"J-?(:il ESflS Yei_.i_,r,,r Ve:r.sir',,n ,r,eference

book and three peges r,;hj_ûi: T l-la.ve p:"epa-red f'*r $ûuo One

pale deals v¡åth earth".¿r,::i'tä .exeret-!,oir" an-oLh.er page cìeals l"¡ith
the formaf:ion of uree and ibe thi¡.*U påge deai*c r"¡ith hr-Lman

excretion, l'/e have pr"ev:1-r:lrsj..\r dåsr:uss,"*e sü¡lle *f 'f,he

v¿a.gte products that ar'rå 1:r:orÌ.ueed trSr cel_!-u"l"a.r me.bal:oiisru"

one of these v¡astes is ce.r'bon cli.r:xåct-c"" 1¡Ie cleal-[ vueth

t"he excreroion of car"J:oi:- i.l,i.c-;ride i-n Ihs: crr:p'i,er" cÌe;_r]íng

v¡åth respåratl-onu A"h i}-¡a'l 
'-..ûini; 

the+ l"oss û,Í" v¡ä"'t,ey .¡.,as

also eonsiclered brie.f i-"'¡ t:s v¡ell as nj-'f;y,oÉier.¿ûus i¡râÊ;i.€s

such as anmonia, ur"eå ¿rrrd- u::i-r" a.*zú* These+ al--l- have to
be rernoved and vre refe::' ,':,a 't,his Jlr"ücc:ss a$ lrx*i:e1:ion.

ide dealt with ercretien nf carbon- d-ioxide in ilre respira.tory
system so r¡e can leave ''¿h¡,'t, ¿lnd- concentr.ate ne)lfe on the

excretion of v,'a1.e:: arid- *f r::i_tz"oqeruor.r.s v¡a_s.t,e comnÕu.ndsu

Againu v¡€ r¡¡ilf discus,; i,]re sj-:r anima-ls, begi-r:riling v;lth the
pa"ramecium, then Lrydra,, ¡,lanaria, e¿l.r.thv/orm, grasshopper

and finaily ni¿ino

f v¡ould l-åke y*ri tc no'ce t,i:a.I b]re pär.amecium v;hich

was discussed in chapi-,'e::' mir:"eteeri has onÊ h'i p' ¡r-nhi pm-
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si"nee i"t lives in fc"e*eh u¡ater aneì- Lhe diff,usion rate of
water inte the paråaeciun: ås faster- than []:e d.åf"fusion

rate ôf '¡¡åter going ou'c o:fl å'nu its p.r.cb-l eru j_s tr pump out
the excess v¿aber anci i't ile*s so by means çf speeiaT_

struetures whi-ch are rellerred 'cc as eon.bs"act_j-le vacuoles"
fb can get rid- of Í;he car'ü:rr:n dioxj_de and anm.onia jusfr

by diffuslon andu å-s 
'.i€ 

h.ave diseussecl before, ,che

paramecium v¡Íl-i- swirit e"long bo fresher waüers frorn the
waters that have grea'ber" üoncentratåo:r of carbon dÍoxide
and ammoni_a u

The nex'c animal_ j-s 1:irç1*u" Hyd,:a, beång; a. f,nesh

water ani:lal- hag the same irrobl em witti l.,"a'Ler as the

rraramecium, ït is a mu.xtå*sel}ular animai- bu.t "it has

only tvro Layers of ael,l_s and a.l1 of these cet]s form the
outsirie CIr the inside surl'a.ce sû the e.mmonåa and the carbon
dioxide v¡íLL diffuse ç:u'1, of tt" The rnechanism by r^rhieh

the hydra excr"ele\$ 'r¡rË'.ici.{' "t-g too comp}-!.ca-ted Lo be

diseussed here" since i-b requÍr"es energy v¡e r.efer .Lo the
get,ting rid of the exce6Ë v,rater as that, of lrae.Låve trans*
port,rru a term that yÕu ha-¿e been int.,:oduced. Lo before*

ïn ref erring 't,o 'Lhe diagran .:n ,f age {22 you ean

see Lhat this is a ve::y flat ïrcrmo The e>ecretion of carbon
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dåszide and arrmonj-a j.s ji:sI simi:.iy a iiral:i-er of d-i--fj]rtsion

due 'ro the fact Lhar e-L-t. ceile are cJ-*se bo 'cne su:-fe.ce,,

Hovre.rer, you wilJ- notics a" na"gni.ii*d ;,:"r'e¿i i¡i:_Lin ct¡ilta_ì-n$

a flame cell duct anri c.n ercretûry rJol:e. The cij-ta rf
fhe flame cel} mor/e th*'i,.ia"stei:.ì ou[ cf '¿]re ÐIanaria as _î.s

illustraterl on the 6.ì¿gr.';1n.

Now I et us I o¿'¡1<; ai, Lhe Ê.:Li.'thr,'o_r¡"t" 'I'he ea-r-ilr.y'ûrm å_s

you know, has a cl-osed ,*i:.e ir-l-a üclr-y systeillo IL ha.s nåny

capillaries in i¡s -i..,ra.-l-J,s sû tha'L car'bon d.j_cxirle an,j. ¿:imonia

å.re t,aken ín bhrougli Lli,: irl-*r;,1" st,T"€:-rirr., :it Ìr¿ s irtfjny

capil laries in t,he in1;e.qii,na-L ¡i:r-èâ end the s¡-t ü.:n elrsc::i:

Some of the'¡¡åsLe prodr-r,;t*. There a::e ¿r-Lso "¡restë

absorbing cel 1s r,:hícl-r :r"e,ì'tÕi,¡e the i.¡"?.Êf e :'rorju.cLs Í¿-orr the

bloorl and l-pLer disi ir u-¡':r,iLe I-eavin¡q fhe r,;¿.sr,e e.s 'l.i-î'rrten'L

und.er t he surface of tire slrj-n* .i'iat;er., r¿iire::al se-lr,s an.d

nitrogencì.r.s i¡iåstesr a:rÈ e:,;creted by' 'the -pai_i" af neph.rid.ia

locaterl in ea ch body *úgileili. The nii;roqíìl-r i-)l) s ws.s't, es p..t"Ð.

in the form of ammerria ¿'r"ú urea. If you latr,le a Look j-n

the t,ext a.L 1,he top *:[' j]age ì!23 you r,.'i.,l-l noti_ce bh¡t,

there is ån nephridj-'un ai:rd. en e;<cr"elory tu.be 1;h¿,:t h¿rs at
one end a diliated *per:.,.n9 rn¡hich u¡e call_ ít flrnncl-. I't,

also has an e;<ternal- openåirg cf i;he excretory tube on ,r,he
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far eíde of the trlbe c:f'tire troir':,ri'lich ås refer.rerl ir as

aït excret,ary nore " i-i' ircu içil-l nüïJ :r-rJoi{ å t the 6 i;.,g:.ani

that Ï have gir.ren y{.;ii. vt.:rr.¡lj-11- s*e'bh¿;.'c a't, tite'Li;i:, of the

per.e in the top CLrtE,:rarn ï ha.r¡e 1;he nephr-id.ia.1- e:,:crei,ory

tube sho',,'inf " T'het:e ¿ìt:.t a"-i-:;o funneis in each segmen't, on

tlre ot.her sirle cf i,he 4!-.rr¿:i'[lia''c j,s shaded_ in bl¡,ck- Thab,

is ',':irere the ne¡hrj-d.:i.a *f '¿l'le ea:r[]ri,,iarrn aÌ e _l_oci¡.t,ecl_n,

Another pieture Õf i;li.:¡-s is found at the bo'L{:r:rn çf .l.,ire seme

IJa,Èic ø

Here is the ¡ia"l¡ "li'¿ ',.JOrk$. {lcu v¡:i.-i--i- fCI.l--Lcw a'i, i;l:re

bottom of the sanË nn¡;,3,, l llhe ci_t-_.i-ated fr_rnne.l- r:ond-uir:is

material into the n*:pi:::':lCjinm thr"ough the sepbuil r.rli:lch. 5'sç

can see at the top i:j. ihe page " It conclu-ciS r,.ia.Fi'.e j::'ocìr_r.ç¡g

a.s i,¡ el-l as useful .i:i'od-iic'i;s. no'Le 'bha"û, ê,s ,.^¡eli ¿s u.seful_

prociucts, These tìren [4i] thr..rugh 1;he tubul es v,']rich itre

surrolrnded. by many ce t-l- j--ia::'i.es, A ye.r"l¡ i ''T üri,al1''r, Þr.ocess

taltes rl¡ce here. ','il-ll,; t),,ìp-i-,1:l-;lries r,'hici., our=r*.,rtnfJ t;l'le b¡--r.bul es

realrsorb the rrsefrrl ..¡:,Ð,-l,ucis inLo the bl oocl sl)reårÌ1¡

Ie¡ving the l,ias:t,es ins-1-,-ie [,]re tubules, The meteï ial tl::a.[

is wasteful- fo the ¿:ni,n¿l f.iren gÕes Lh:rough r;he t,ubi;les

i-nLo t,he bladder and fj"ii¿¡i--Ly out 1;hi:"or,ri,rh ihe e:,;c::.et-.o:"y

pore" This rrocess 1s a.1so cÕÍtfljon in rnan sû 1 .,,r;,l-t1, yol-t

vo pe,'¡ aitention ic 3L nüvrå The i'i:rst par:'bu t.he funnel,

La.l;es in r;seful m¿";e:-j_tl ¡s i¿ell â.s i¡/aste nat eria.Ì-, Then
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Lhc: canillaries t,ha.r, s;Lr.::roi-r.níJ. i,hc tr;.bul r:s rea.i¡scrb the

useí,:1 n¡tc:-i l-s hur,,iot "¡he "¡:âFtei'ul r.later"i:l-:... The

i'!ste n,rterials lo j.nlc L.he 1¿Ï¡:cì cler., the.1" ¿.r* i,,(.:en

c';ndlrcteri out of' t,Ìre bcc.,' ihrou¿h the e):crer,ol .)r ic)reFe
0ur ne>rL ¿rnirrr;rlu Lì':e f".essLrû.pper, has it. i.,rol-.1ern

-"¡it-h i"¡etei"'¡:iijci: is fl;e ci;pcsiie Lo i;hnr. o,f Ljie h.,¡,-lr3p

DL:rT'?r!a oT pirrarnecir-rm, ,ihei"eas Lhese ¡.nilii¿iis Ì:;rve to ,-{et

rid of' v,'ater, t he gr¿,.-ìsho, pr.:::, being a. j,ancì .::¡-iÌ fl,f,I¡ cloes

e 'rerything to conserve r¡,:i't;cr* The hy.rj.r,as f,lan¿iria ancl

eerth'r¡or"nt cci;l d al-go €i;{c j'í:i1-e the a-:,r,"noni_¿. b.i' di:iÍl_isi-cil_

Tl:E: îyelsho:pe r e::crei:e i; ni'ì,roÍiei1ou.s -i.J¿l sì1.,es ån i: he f orrn

of uric a.cicj t-¡hi ch i s noi--r","Lo;lic" (amrrron j a is No>:ic i-o ceIls ) ,

iian e;:creLes r..rrea but a.lso ^rrite a bit of r,vate:: aì-ong,¡,ith
the ureâ. so t,h,et, Lire t)yeå .Joes no'c rlo airy harm" The

grasshol'oer has s:eci¿:-L structr-u.eE ithich a::e r:e_f'er.red to
eg m¿r: i-7-'r.ían t,ubul-er:. ''.:'r;ích empty f::om ihe c,1.1,,j.{-i" ì:et,i,,een

the 7,,orlY or'¿? ns ø The ni'ro Eei'toL].5 .,^/;lstes crysi;¿rT_"1_ize

and si¡ce- their need no1- i;e "tlusliecl oui; e,nc1 .:l1e ¡:of to>:ic
it is ¡,ossible for i,Lre ¡.¡rasshoi;,per io c()'nserve i.¡a,ter"

The i^r¡sLes î:ye 1,e.1<en in Ì,y tþe ],iaipiglr.ian tu¡ul ess -r¡hich

ere cilie.ierf f'unnel*l-ike strllci,Lrres 't,he.i cr;nd,,rct Lhe
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brp stes directllr inio the digest,ive t-z'acN " The grâ.sshor-per

rea'bsorbs sone of the r:aterie.l- inio iìre ì¡l-ooi. stl:ein or

into Lhe boci]¡ cavii)¡ es i't pp*sses th::c'r-tgh the inrestine,
'*.'hereas Lhe rest of 'íhe u.r'ie acåd r.'íll Tlå.ss out thr:',,r,t:h

Lhe rectum and anr.rs a.long r'¡ith the undi¡¡:eslible m.rterì,11"

i,'e hr:ve l,reaterj ihe ca¡"bon clioxicle di sr,osal- ii-r Íì ¡,re.lior;s

chapt er.

Before .,,¡e di.sci-rss t"he removal of nitrogÉnous; r...'astes

in rnan '¡;e h¿ve to dÍscuss the form¿rtion of r:yea. l:

u¡onld jìke rrou t,o J:ake 1.he seccnd lege i?iai; you vret,e gir¡enyJvqjt.(ru

orp if you rlo not ha\¡e th.af Fagey sinp)-y tr-r.¡¡l La l â.F;e

t+25" :is you knovlu arnino acicls can be used- t,o lrrc,cl,.rce

energyo Ámino acids ar€ u:ed as bui-lding blocks of Lrroteíns

but if thelr a.re unit,ed '.,iith oxyâene iJ.s is sho.,,in in the

dia¡4r;.:rn on fÐEe 425u "chey are raferrec_l to ¿l.s being

rJe-aminat,erl., Tkr¿rt, ixi):-t t":J r"e¡no-¡inÍl the a,rino groìrÞ í'rom

amino acirjs sr.rch ¡ s alanirre" From t;hig poÍnt r.'¡e jre'¿e

ammonia '¡,?lickr e s you knû'er is Ìrighly toxíc " Py:^urj c

aeid is nrclr-ì.uced v:hich 1,hen cen rnove into l{rebes ç.¡clÊ

and produce ''r.ri+-e p- fç",'.' i'¡f'p$9" ì'le are cooeerned -ujLh

the j.'aCt t,'r:Z.L aminO aCidS A:",Ê' :ì nñqc-î Ìr1 a FOLtrCe Aj eylef ESr
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and Ín this chapteili;e âre {:ûnce::neC r'¡ith r.¡haL happerrs ter

the v¡a.ste ihe amj-ro p;r'ouÞ" T'he lirrer has the fr.:r.c bì oyr

of renc=:ing t,he amin* g"ï'or-tDs :L'yaú Lyle arninû ¿rcic.ì,s tnn.=

tran¡ing t,he to>lic ammoníå.u This is done þr¡ mea.ns cf a

cycle referred to as t,Lre ar"n-ì-'r.hine cycl-e" ïou ståf i, or:L

v¡ith ornithine on the ri¡."¡'¡ h¿:"nd si,ie {fs1j,sr.¡ing tLre

diagra.m) and nof;ice thaL it ¡r*-ckn ìjip üne rar-bon cìj..oirj-de

v¡hich is floating arouniì äs a "/råsl,e ¡.:rod.-c,ct. I.t üaÐ piek

up one of bhe ammonías and f'orm & i:rcw compound th::cugh

several reacti-ons v¡hich i s ca.ll-ed ci-f::.r"zlIi..ae. Thr:

citrulJ-ine, again going t.h:,or-rgh se,,re:-a.I. íqâcL iotrs: ùË,].n

pÍck up anoiher arsmonia c.* for.m a.:"ganåne" The a.:rgi-nine

v;il-l then reaet v'litli r¿rairj 'rû forrrr urea" -[n or,hey" vrcrds;o

it, ean knock of.f r,¡h¿L Ít nåeked r:p and become arni-.[h:Lnr:

agaån a.s you can see fr*m t,he dåag:"am of y'eac't ioilso

On nages Lv26 and 42J r,1'q ha.ve the ki$.r:.e"y' p6;:åÌ,j-r;1 æ.nci

the kiclney sl.rltcture ål-l-.'i-rsIraLed" À1s*, Í-f ;,rcu ha';e'i:,]rc

third ljage J/ou may foI]-ov¡ f¡-"om it, Thr* bi-*od car.r-res the

urea froni the 1iver, r¡¡l'le:r"e mosi sí t,he ul:ea js .formed.,

to the kidney, The uree :i-s :i"emor,"ed and goes into the

bladder ai-ong r¡¡åth vra.t,er a.nrl salLs. This j"s v¡hat ha¡-,cerr*
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ån detail, The k"i-dnev haË lüå.ny srnali- nepl-r:.cnes* These

are the units tha-t, 'r.eirili¡'* i;he v¡aste I,::'úduc-cs f'r-'ori oui^ b"i,CI*:d.

The i":aste ¡::crlucts l;l¡;t, ìjj.l:'e ï'€lnûverl fl:ori1 üu"r:'i:rr:cly a.rc L¡,t'ëö.,

salts and i/jatef, dat"ei:'is a v¡aste pr"r:di-r.et as vrell ,3-s a

f-lushinz asent" Itiotice Lhe i:lephroi-r at 'the bottan ,tf the

page" The blood e ûrnes j-n l,h-r'tngLri ihe i"ena-L ar"ierlr .:-ilc! göes

into the €5lorneru1us,, T'li,l ,gi-*meruÏ-r;r-s is a, cani"l-ia.¡:1r netr'¡c;r:'li-

inside the cup-shape,:l cavit¡r cal-1ed Lhe B*v¿¡r¡an?,s r:a-:psu-l-eu

ïL Ís in this Bowr¡rai:.ts *ausul-e tha"t the was'Le p::ocir-r.ct,s

as well as amíno ât-',r"¡1.,: ¡,Lci sugar and- c¡i:he::'i;..te-Êu-l- Fr'ü.ìLr-:hs

are -uaken j.nto the ti:b'ri-i-e cui; cf the bloud f,t'LT"e;r-¡ii." lì".,1-j-

of t,hese r;rorluctri i;/Ð.$te p.L-oduc'[.s es þJei-]- es usef ii.l- _-ï",ï'üduc'i ss

then p,o thror,rgh the tr:r-br:-l-e and are se pai'a.f ecì oir-f n 'l''l:iÉr

usefrrl- ¡:-oduets, sri.i;li ;).s suËers and arnino ar;ids er-iri

others ãre reabsorbe.i bir a,r:tÍve tr"anspürt in"Lc¡ "t,he

capillariesu tha'L j-r:; in'[o t,he blood srrean* TLiesr: '¿hen

go into the renal \rei-ír. r:,t'r) inLo 1,he j"::ferir:"r" ven¿ì cå.va,

The remai nins Ítî,.-ie,': ..... .:iiich ",.;e ncv., refer U* c.!t r,l.i-inc.

keeps on going thi:cu-¡;h i;he col l-ect,inf¡ 1;ulla--f-es inb¿; ti,e

pelvis of the kirlnr:y, llhe¡: vla th"e ur-eter: :Lntc Lhe b-1";rri.de:'

and ou.t of' tire bocly i,li::*righ the ureth-ri'::,
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The kidnêi¡ åìnd Lhe nephron hårfe â 'rre::)r im1;c::[an'ï;

r\ñÉ+ -i- ì.^*^Àõ+^l--; - -1:-r ,: 4.-".,-.!L.r¡,-,^ .'-ì,.-.,r- ¿1^-- 1.-"; .^ -Jrrdr þ rrr rruLsuçstâ'L:ir: c(lnL,i"i).'r. A.n5r¡¡irr.g 'i:liai, ilie l:-1_ c,:cl ha*;

in ib, eïcert ca-rÏ:r;.i ri-í.r:':rj-de, is mait-i'f:ä-j_neil- Ð-'r s, ia.:ì_i.'-L;.,-

constent 1e',¡e1 l-argellr b'ç' irephroytrsu For exanpl e, i-f
there is too muicLi,cil-tËjÊi: -Ln'i,he bIr:od, the bocÌi¡ rioes l:rCI'b

knor¡r hor.¡ 'Lo eope '.rii'ii--r j-i;,, I'liis hap;irens r¡hen v,re lial¡+

cliahetes" The le.¡r-l- r:.1i'sr-1¡'¿1y'in'che bj_aocl j.n sû l::ir,;h 0he

cel-1s cannrlt rr..;e i-i,,, Tire ni3phroifs rentüve Lhe e;:cess ¿nd

v¡e ref'er to it ir.Fi rl.t¿r.lc'.:trì$ r¡/tìich s irnpl-)r rÌr€ans th a L tJ^:r-:

neni-rons are doÌng t,ire-i ::' ";c'i: of' rei-easing :i-L froin t,he

blood, Therè Ís rrlLi:i,.iiii; ','ri.,ong v¿iIh ¡;he ne¡.rì.:-r"ons" Tire.i

are attennpLing 'ct: kren i,i¡+: srie"ar aL a safe l_evel-.

sinrllarilyu v¡hen ;o"oi.i- ci.r'i.nk ¿i tr:t ûl wê.ì:er üi: i-f ':t{}\.1 c.Ì"r:':r-nk

ver:y little v¡ateri:he an:or:_nf of u-r.Írre rha'b -*r,s lrrr.¡ducerj

v¡íll dåffer, Thi-s i-< ;::i.nr.pJ-y becau-se a fa_ir-l-y ronst¿inl

water level is.ma-inLa,inr::ci i-nf erna] ly"
I'¡¡oul,d 1j-1,;e "¡*t:"'i,,c, refe:: to'Lr"¡rt ser:tj-riris i'lü.r¡lr_. Oii

pa Ee 1,,2& anrT paEe 1,.3{1 i;,n:: c.;ircl-u-din-g- :^erna i:}is .r11e e;r1;r.¡,:me1:¡

goocl. You. shorrld ¿ìLü{Jrri.i t.,r¡ clo qLìegi;i._or¡s nr_rmbey' j, ¿:ncì

6 at the end 0l' thi s chå1i''l,e;¡.'.,
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edLrcðl-o-rE 1ria.¡æ 'cr:-Lkr¿,J, ai:*ttí the 1.ryorr:er:ce of
arr Lnst.r'ucil-o¡la.!- ¿:bject:{"ve ls Lo ¡¡¡ake clea::

119

by Thni:ral-,J Esl:enEec.

d :re t rq.îc[. l- ûfte'i,- {}l:} 3 et:.t- -
to l-eatire ?:íl ! rit*d"tl'¿lC¿.,

For many yeâ.Te 
v

lvee " fire purootze oË.

ang other lnfiereeted
F,g"-ås F1'- *Laqsþ"L .

persons ],i¡j"+å._i$.,-L'G*_!þeg-^qçC$,_e...tg þe tæugþr - Õr r{L!Ê,r ..1r ís îä-rar

Å tø¿rl-1*'ø¡:J.fter¿ j"trseyuct-l.t:tttt..i- ol:'1e.e'n-j-'i.'- e¡hould say three i:hlngs I 1) t¿ha-[ l-[ j,5
't1"¡at a ct.Lrdenr s¿ho has a'ae'te-t:t:ú, i.iri: *b-ì€i.it;j.,JÈ isj,l--l- l:e;rhie r':* çt?l 2¡ ;::iic1,::t vir.tí.-
çqÊ9J.:ç1q-rt-q he r"r111 be ab¿e to d,r: .í-1, ;l'sr,ì 3) tc rrh,*Í: Sffiiç,U,t- 'ne i.¿:t l-,i *\e ;iì:J"z t,; i.li¡r Li:,
To puü the ruatter l"n a slng)-e senðeitce, a ueJ.J.*wråûten lnsL,ru.c(l,ona1. obJeefil,r:e shnrj!í;
epaciÍy u:nder i"¡ha'r conditíorsg an{t 1:r: a:h¿f eyi:ena å fi"eT:{:aån kånd of sflr-ic-i-ercf p*:l:í:o::lrr"'
anre cän i:e expecLed to t,a\te p'L*.r:e 

"
.t r,-r.h> (¿.,¡\o-*^-^,u - ,{.,o---.-.. u,..!-t,-.}-
jr.',f ->Verf.atma-nce-*"e ondtrtlorLs*.'^s,?¿1:?î-1-t., ï,,'tt lre c*nm:f"de:r f.tret: i:?le i¡*¡:cl jigi!_j'..g'-jr.lry,ì"{:JiJ."
FerËorølng nresns dcing. l¡. st-ud. erÀ1.. ¡:t!,,.* 1:,ilrf r:r nir: z*r:n"tk'!"r'tg ¡,j.aez Ðcat*í;1::3,lig 

"

Hete are Cn¡o 6täteueftLs, !,Jìr"ir:þi oiÌ[i ]i.* e-::Ft:emee¿i j-r¡ î:er:'r:¡:: eî .*'i,.\-t.1r.'!.'iti T:,*::j:¡::;iz*::¡.;:eT

d
-ftre s t-udent
alpha-bet, A

The süu.dent
alphabet, d,

v¡LLL, Ii¿t-+tt-'. ;,i. gr:e:d
throu¿h ið ,

rsill, l:r: ¡rlo:"i"¿: i:r¡
'r.kt:r:t:,¿!t. '!J- 

"

îJl?,úersf:&.nå{:ag al. f;he .l-eî"cers ç;i: l;ire.

'r-Í.T'L1|tûî."1-1X,üe 
'[tr.e rrarne r:i |,"''tzc.. :t-{,:t:i,ítT'i.i itÌ:i: L.l:iit

Stat.ement B teli-e r¿hag :Li !,..,": i:.1,:t::"ü ll.i¡: s4uderrt i^r-'¡-åi- be ¿rhl.e r:o.!1t1"" lle: <t-l.i-i i:rri
'!¡z/dbLê cû p-I,g4,Õ-wc-g tha rraues ali i:"i'¡¡:.1-¡*i:"t:+,r:'* *Ì "¿he "aLptr.ab*t * l+.i'h¡;rr",tfjl ¿.

S Eäre!ûen{:
Letters of, the
'she ael¡;åeflt l8

L,eEe e Ety
çt*'tf.ctwNee?,

A te11s ue thai: i:l-'re r;:'tç¡,ú,.ç:tlT". r:¡åÍ1.. h¿ve
alphabet " Ën"c :ïl::.s .Í"r ',;).í)'(; 'ta'i:y r":J-e¿rr

suppoeed to Tse ¿¡.1¡1t..ç: i:.r.¡ rit.s e"ri a t:eouït:

another pa.Li: ai-

a gocd. .Hågigi,Ë_g¿_t_#_¡.d.j'ni;. $:f i:Ì"¡r
, I"Ie eanr:nt ge].1- r,ri:*,rÌ :i^t i.sl i:irrii-
of eh':{ s rr-lniå*:t¡,rtar:d-1.-ri.E .

A The studení v.r'tI."i.

^€ *."*^¡-r'.,+-!^-(rr IrutrL!ueL¿u¡.c

Glven a senfeni:Ê
ç¡å11" cc¡rrect thc

T.fhåei:r one åe ex':t:r:*n*e.ri :!,a ts;:l¡,r:¡ c:{: a'c"¿dtr:'t"N:

'lt a:i:,ç;: â,i¡ *"úeqz.¡6"ye *clm¡rr:eh,erre I o'r: c¡ 5-'t.i:t.ct n:lar:ilaT l-l-r-".æ

t:.(jT!.\-:j..1.Í!.'LTzß í.;;1. eí:-faT ån pr-i;n"cî;uiz.I:..í-on. Í:l"r¿l {,i:.}.,,j:Ì.f,i,}.,i:.

rtJ-* l:a|:¡: .

S.f;a'cen:en'r B rells ç¡ha{- l.t :l-s ?;h"¿,iÍ- r,".i'le s f udenL røåj-i- 4q". S',caten:e¡:î A " r..:h:l*ï:; ra-r1-rr*

Y"har tÌre sLurl€flt ç¿ll.!-- have air ir.ciaqi:;lr:a ç:11*?-S_g_*flqg_åpJå r:f 'cl¡r: t*e{:h¿iïr-j-,r:s r:i; çttmr;l:tte.:i:.:..tt\7",
3-e ÞYetLy vå&ire" T¡le cänrioi; íe-L.i- wLi¿-'* '.;:. L8 i:ha8 the sÊT"i¿¿ari{: ig sil-pÊ,os*ú. t:-,: be'¿:.h'j.a
to do as a resulc of hls coiti¡:,,r::c:1::.c-lií].,..r;,.,"

Á.È Ehls polnt, ail ob-lecï::-i-"r,-l, '*a1" i2r¡ :lai,ssri. "ï,gn 
0e tr"he per"con. r.¡hci :1-e c*npreil-rei::.d.-

lng sorneEhlng doing eo:aai:h1-i:g? -î-r¿;*.ti: -i*'e*.i1,***i¿¡:.-l- r;nr'ílny"ri\.û,n{,€t ,3n ad:€:epi;:eh-i"3. T:;:1"i;;1,í, ¡;f
s 4,udent p*x trs tmame a'r.

Cer,t-a:l-nl-y

.*- obaervalrJ-e,. i"/;
goLng o.Ë J-¡:'rel-dc.
ffy sone snrt ol.

'{fte ð,1-l-'f'J.cu-l-i:-,,,' 'lt,¿ i-1*e¡:- ¡t",}.f.ï.,e\, AetL¡!{-t;y, &* ar:cb, tn tlr:t d¡.Lee*tl-.y
nannñf- 1'l t- ø-- :t'i 1 -: s1)en tå'Ë rì peirsotx€¡¡ tlaad a:&å. *e.e th.er ûhir,l:þ.{ng {:lt*{: :le

ïf fi: fB to i:u rf lule ¿:ü u,Ér, 8" Et+,tÊewe;nt çf. pe"xf.r:Tnnnttr !J-t\:p,?. s"*c:t""-
t¡ehavLav ¡¡-ka'r- *.ar. 1¡,e *lts*t"¡eî:.
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thj-s does ¡¡oà mean tha{: we are noL ec¡:.eemrec abou.L ínter-Leecuar perfo*Ínänce. rËdoes mean Ëhar s.ince me*ral r"rtyj.l:o-, *" *;;À;'-{ 
1oe direef:J_;v ot;servat¡}ee soiue sore;:'?;:tr*:: ;:ï";: i:";ilå:ià r"trr i:ave r,* sran,î ror o*utr ul=u',r rhe :!.nr:elrecruar.

Ëor examp-Le' supposc that L¡€ äfÈ i-R'ter."e¡rte-e! ån ha*.¡tng students lenow somethfnga-bout the v.¡r'-l.tin¡: s tyle o i Er-rres t iïemlngrvo! 
" 

" 
Vìf**tes!¡er niåy be in,Ëetl-ee tr:*iIl¡i lnr.ælveclliJ:: î:;ï;'ï;1lr";.,-1:"_::ilå;;,";ffiic..,¿; u;;*,.en,; rha* rhe jans,, ase cr our arm as

ithax ts rhe studerit who kj4ows. abl-e t¿i rlo tr'laL tire stuelent who does- n¡t rrnow isnor a.Lris to clo? Thj-s is tr,u îfro"tan. qrlcs t:.i-.,i3", rrecaus,, ro"-.urrrrot *"uuuËîËñ-.*couçl:'-e h'leriL ôf our J'ps¡¡'uctl-onäl purpou* itr,;r;ï'r.ru ro.uoa n.ro"k-uã--o*t a cr-ear =nsvrer rolr ' '\1 lhcuqir the'-*e is 
, 
no uir-,;i;. ansv.rer {cur ob.J eci:nve o:L u,lr-noç¡íng 

srme ,ch:Í.i.rg,, fs Loovaglre fcr th¿rt) ' heïe I's a poà'slbie st**à****'"o"t-a**l-n*¿ p*rrã"*rn*.,., GÍr¿en {:en pafrsof shcrL prose passages*"-each patr havf_or, rri* uãrc*e¿"* ir:;-a__å_f: I¿enrlngxday and one byi^:'l,å::i"lii3;;-;5i;,il;r'i"ilffi"åîäËiïï* ii ,n**u s..,'pã.""ã.nu aee,,racy. ro ehoüsl

r er L c t üû-nce **condl tions **"e:rt ent 
"ì-B r-IOvJ cqiisldcL. cg*g¿Llgns.

Vle k;:.tte been tr,¡.-.1-k:l_ng ;1Ì:ror:rt Ë"g.,J=g,ig¿åS.gq," tet
Hefc l"s ôüc ôf ,:ui:

be able to proncuzrce ihe
* safd Lhat thls stã.,reuten.r

se ateueûL ai"so set forth

eajirler sLatem*úî:s r$rÀcerïlfng f:he axpi"labet: T,h.e ef:u.dent ,*¡fr1names of rhe leL(e re cf 
-el¡e 

el_phal,eil, ¿. ilnrr",_rä* , " r;,Ìe haveis expr'essecr { n i:*::¡i15 .,f É} et¡de;rt peEf Orma.*ce " iloee thfc'rhe çq-p-4s-Ëågq'- ¿tvt{iær r+håch gnå--rru"roï,*'-nee i.s ro take prace?

;n_t;:r:i.";nl;S, rre cannor {:e1l_ Ërom our st_aremenr r..,¡t¡ertrer rhe srudenr
c1 o n o r r. no* 

-*¿ 
n In å i" in'å 

= *iH#" " ä.*ffiffffiff;., ru 
ñî. 

i: 
jiã 

:"* r;," Nor" dc r"'e knoç¡ v¿he'cher tLre *u"a**o f.a to ,^¡'::r< o¡¿ta Ëheee LetËers fn1¡- l-yL random order" .obvlouety" each seÊ of cÀnd_tr:ione :Í.e eubstan_
.:::ä:?;n"lñå'";î:-îi*r"*.r.å-iË6 oî,'$ epecral cr.en¿zrde upon Ëhe u.u¿*n*

IE does not
is Ëc pror_icunce
to l¡e Shå.,/rr, ,r¡¿
Iet.ters" or both
regrij-ar sequence
tiall'¡ dlfferen.r
who attenpte to

,uhi"r.''l'":':äf,:;"å''lrîlïr::ffi:ï"i:".""t*l ;î;.:ir* 
rornr.r r:r.re ss.=gffilssg mrder

A" Given the Doj-ch list of the 95 r'rÐGc coi$non nÕï:r¡s, ti-le Btildeftt -,¡irl be¿rr¡r-e to rj-f onounce correcT:J-y aJ.-i rtre -^rcrde on ch.f s r.r"s t "3 " 
''[re 

ecildenL v¡lr]- be abl-e ro p;:c'.r,.rnce crì:iie ct-Ly et i_eaet: gü pe-r eentr:f. e\l v,,.rdg foulrd in amst begJ"nntng ::eadJ-ng books 
"

statetoenL' 
'i ' 

'"¡hich Ì:el-ls i:s thai the DoLch îås t l,r-{.]-L be ueecl " setE f:he e ondåtf oneå;å::",f;åîï:';::':;""i.,ï;j:.;1"ffi:'?;î"*nîi 
ffi.:;i*"chaÉ. 

rhese parri-c,,r.ar words,

sia'ceu¡eni B" offclinÉi us only the: riçÀlc,us e:J,ue of,u\,¡orde found in ¡uos,c begrÈffifng
;;::*åri":i:;'r;;;: "" äe'us enough" û*r corrdr'fon-;;;ã oà o" ¿ef,-{necr nore
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we coÏüe no"vr to the naÈter of Él'Ìe e:rLent enct level of perforïüå.ne'e" A royell-wrfÈtenlnsÊructfcnai- objectlve r¿111- eeËabl-ish ä.$ åecep8able roåni.tm¡m sf;,ar:.dard of aehLeveî$enä"

took at rl'lis obJeccl-v-e; G.!-wen ËweÍncy sentüneëe eonea:{.nl.ng botli e,srmiÕtl and pnopernotrls, the eÊudenC wllL 'C.e- abLe t:o ådentåfy r"¡åÈ,Ì¡ :,"euy fero: rrtsgai¿eæ botsït k*nde ofnolJrrs " Does thra obJeeË{ve esc¿bl-isi1 a n:ånj.-izuno sgêndard of aehfe¡¡e&ecåt?

It does not " IL leai¡es open the r¡uesÍ;;i-r:n, hcir,," it41"r nd-st,ekee are i!¿ *,èiÍ] f et¡,,?

Hete le the Hem-i.ngway object'Í ve rçe locked ac earl-J-err Gtven ten palre of ehortp-fose passages--each pafr havfnEl one aeLeet:l"on by Erneat l{eufngwa;r and one by a di-f*ferenr atrthor*-the atuderrt is ableu w-J-th a.t least g0 par cent accuracy, to choose. theÈea srlections v¡rl"tten by H":tlngway " Does Ll.¡ås cb-iecf:fve estaT¡llsh a ulnfmum rLaûCå-jtdof achlertemÉnt?

Ït dces' l-he student le e:qrecltzã. Lo Lle abl-e t.o ruake at reast nfne eonreeg eholeesou'r of the Len. Thfs consEdtut.ee a mfr¡:Lurjm e8andard of achåevemenË.

Let's try one ucre obJectfx¡e: The stuc.ient ehoutrd be abi-e Lo pronotrnce fror¡trÊuÕq/u and 1n sequence, the nanes aË the let-ters of ehe aJ.phabet,,\ through z. Doeecbfs objectli¡e establLah a mlnfnu-n atatzð.:ztð. of ae"l.rf.eveu:ent?

rt does' The objectlve i*plåee Ehaü qre are Lookång for J-û0 pe:: cent mast,er'"Hou¡e-'¿ei, 1rê could, It we v¡anted [O be explfcte r tresBåt:e o!-rr ebJec{:åve ån f:hls iøay;The student should be abLe to pronou*ce f.tum mem:ry, ån eequertrce! and wlrh l0ü per"*øcêrtt accuråcy, the nanea of the i-et.tere cf fhe aJ"phabeË, A througlx z.
AN TNSTRUCTT0NAL ob j ectfire ehouJ,d not ondfnanfl-y be l-lmlred e o speelfJ.c p-çq¡Þ_(:a'rtlcuLar materl.als or æethode), bu.e *t o,riã be sLaced ín Êer_ms EIlaÊ permfE trre usecf varícus proceduree. Look at thls ståtener¿u of an obJeetfve: Gåven the eau.fornlaTest Bureau!e E-F level progranïred bo¡:klet on eapl8arl¿atfone rhe sÈudent ls abl-e fior+o::tr¡: through the exerciees 1n thfs book.Let,wrtr-l ät l-ease g0 áer cene åccr_rracy. ïsthf"s obJecelve ltmlced Ëo Ëhe uee of a parî::l-cul""-i*n".,"*i"íåi ltem or procedure?
rt Ls" The objectfve fs expresse.J e:*ciuel"r",ely fïì terrrs of perf,ornìÊ,nce wlth aspacÍfic bookleL" Although rhe par{:leurl;rr klnd of elell-l- devel.opment thåt is prouoÈedby this booklet- ls presuuably atac foste¡:ed. by other årlscructíona1 måterfal-s arrdraeEhodso no sueh opËlons are avaLT.aroJ-e uncie" ïnu terms of our obJecËfve as Le fs nows¡ríteen.

L:¡ok at thts stâ,teme:nt of an objeL:tiroe: 6fven Ë?rerx*yt¡atreiy cf udstakea Ln eapLtaLLaat-'L,:n, Lht studer¿e j.a ab3ã,ce¡rf accuracy, co icientr-fy ancr tarv'{t:.,= correc*}y eaeh worccapi'tallzatlon. rs Lhre obJecti*¡r rturr-ee-:d e o tíre use of aItem or procedure?

rr ls ' The obJeetLve as e?ryresn.Ly afiae.ed perrr^tts L'g to uae a nunr]¡er ctf. Ltt-etructlonal lterns 'ch¿¡f: lhrx¿ prour'l-e e oí being ,ebl-e bo hetp eËudents a'&afn the desf¡:edperforrnance" /\nav'g, iher:e Ltc¿us aye i!*t onl-y *he cal-åfarnla Te,sü Eureau?s E*F LeveÏ"naLeríal- but thc-so'nohç¡at sfræ19g c*D -leçel- preseraËeelgtl a progräEimed l¡ookleË by Ð"u'*'" Hee'Lh, llntt 1l of Englfsh ãzoc, l.]nl-t I of'Hrrgråsh 2600, Lea*ons g7 and gg ofEngllsh 320c, severar ritnstrips orl capf ilar r"eï:Eers, and so ôr¡.

senEenees contaånfng a
iøfth at l_east g0 pen

Ëîrae hae a mletake fn
part f cul"er lna truc{:{or¡aj-
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Ë'fnalJ'y, a ¡*el-J-*wr'åecen tnsSrue'i;åonai. *bJe*glve i*ltJ- -'euiggeot hor* $.tø eeeøryLåeh*E!ffic eå'n be meaeured. Th{'e fetåenoe f"rem *r¿s fo.ø*r r,hee e s,¡e].1äîrc-eËen ebJeets{veepecfflea under tøhat condfËfone ænd eo çrhae exËenrL a eerËeån klnd of uu*a*ã-ggggggreaan be e*peeËed eo caffiïãff *æ;åå

tcok er chta obJecrfve: 
- lt¡_e_.ggsdryLglgååq,-*þ:Lry*Ebç-=CåqþeÞgg. roes uh{s obJece_ive euggeef: hoer lte accoq:i,l-st¿ææìe ;å-, b; &"ãs-rtsed

rí does no*" The reason for Èhf.e judgn:ezrr ås rhar kgp:Égglþç:_eåLþ_aþe.å c,ên mean{Lif'etætt' rhlngs to dlffeneret, i:eople. flrerefore, clependffi-tlpä r+haË {e mea&gu theirea-si-rrång of ehle kno*atng wfrr Bai<e eïr,f f erenc soraia.

Suppose we elaboraLe upon our obJeeï;:f-,¡¡e st
tÞ-9:¿e.þplleq in- ra q (.{.p þqJþ lg'g*_wg
r_q _q"eï, -e,he.p4*qg_ef each lerrèr w¿tl: er flen8
ãtrggese hcrç¡ fts eeeompi-f,ahmene ¿aåì-b* eeas,jtred?

Ëlrat Lt; reads: Shoqìn Ehe l-etEers of
åa!igq_*L-4j"9_.æge) , gh_e_ _sq-@q4q*¿q -eÞ¿e

Ï8 doee" The obJeeËlve as sËaËed nr¡.lees ptra$.n årorur åte æecompJ"$.ehmenË eam benrcasured 
"

If Leachers aE aLl" l-eveLe of sehoolf-ng tøou3-d Ì:e ëhås expnfeÍ.C {n r*rrfËlng fr.r*sÊrueÈfona]- obJeetlvee, they rnJ-gÞrt 
"u**m*h¿y hope {;o e,.]"åæånaee uL,**e J-mmedåacelyorie ma.;for eau'se of Learnlng falåære êfi:Ðrlg s'djudengsl Ëtre firadåef"o¡zal. Ëu¿zl.nese ofcLaesroom anelf gnm,æ.fr,s 

"

l{ånnee o'ea*tul"u€h Chapü er}
lmsgruaÉi"on u ÞurÍ.ufrh, &Lf_nn 

"

. Ðoee oun obJectfve noçø

Þffi.. TFfûRi-¡AtD ESEENSE¡{ (?tl, Untvâr:såhy of
1s aeei-eËanË superlnr.enries,E. fn chaa:ee cf

Januaxy, 1967
PffiT þffi,TA KAP?AÀ]


