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"PREFACE

This is the second bank we have produced for an H.S.C.
.subject, and the first for a science subject at that level.
The de.ision to undertake the pro;ect was made by Biology
teachers, throughout the state, in the hope that the Self-
Moderation Procedure which is incorporated in this bank
would prove useful in the new conditions for assessment
introduced by the Schools Board for this year. These
conditions include full school responsibility for awards
at Division 1 and the possibility of using a school
assessment mark in addition to the examination result
at Level III.

It must be stressed that the Self-Moderation Procedure,.
which is available at both Division 1 and Level III, is
offered purely as a service to teachers. Results obtained
using the procedure are advisory only; they are not
communicated to the Schools Board and are regarded as
confidential information. Teachers may act on advice
received or ignore it, as they please. ;

- The product1on of ‘this bank has involved many people.
I would like to thank all of them for their hard work, and
to congratulate them on the success of their efforts.
Nevertheless, no proyect is ever completely. sat1sfactory
I would welcome suggestlons for improvement and, in the
meantlme, must remain responsible for whatever errors and
omissions there are in this book.. One obvious deficiency
is 51mp1y that therc are not enough items and, at the time
of writing, plans are already being made to prepare - '
suppiementary material to be issued at 1ntervals over the
next few years. :

I hope that this bank will. prove useful to teaehers,
not only for information about standards but also for
those other purposes which are described in the 1ntroductory

. pages.

D.G. Palmer
14.5.'75
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Part I ”‘éj The ProJect

What 1s an Item Bank?

"1.f
R ‘Put’ slmply, an. Item Bank is an f*ganlsed collect;on or questlons
(hereafter called .items) which have been tried..for quallty “*In this .

' “Bank each item is accompanied by its. d1ff1culty percentage as well as.,

- by 1ts content area’ and the mental process requ1red to answer 1t.,

‘2. Posslble Uses of Th1s Bank

“You should d1scover that the uses of thxs Bank are many and
._varled " For. example, you m1ght consider using it for: at’ Jleast: the
follow1ng purpcses, and add to them any others wh1ch you: u think . are .
approprlate’ ' , R v Do

~ (a) as a source of 1tems for’l

- constructlng top1c tests°' - '_’sff"'ff_f'}fuLZV'fy*ﬁ o

- constructlng ach1evement tests over, perhaps, .~H_‘lﬂ
a term's work; BTV A

- prov1d1ng stlmulus mater1al for a class lesson,’a‘*5"

- presentlng your students a‘different. approach
to the learning of familiar subJect mater1al'

- 1dent1fY1ng new subject: mater1al wh1ch could
" broaden the scope of your teach1ng of
part1cular topics; SN

-‘constructlng learnlng exercises deslgned for the
‘ spec1f1c purpose of getting your students to ,
examine why they answered some items 1ncorrectly,_

- providing yourself with examples for your own
1tem-wr1t1ng .

(b) as a basis for determining the level of achievement of ' -
your class compared to- that of other classes throughout
the state (Refer to Part II - The Self-Moderatzon Scheme,
on pages XV to xxlv ) , o

(c) --as a basis for d1agn4st1c testlng of your class
(Refer to Part III - The Error Analysis Procedure,
on pages xxv to xxvi.) ‘ L

When using. the Bank for the testlng purposes mentloned in’ (b)
end (c) above, make certain that you reproduce each item exacelx as .
‘it is in the Bank, without altering either its wording or its layout, .
" Any alteration of an item may also alter its expected d1ff1cu1ty and-
its ability to discriminate. - For other purposes,. however, feel free
to alter the items in any way wh1ch you think would make them more

‘ usable.‘

o Your school has recelved a loose-page vers1on of the Bank as | .
-.«:Well as this bound one. The loose-page version should make it posslblewugb
- for you to reproduce the items easily: and" qulckly, Wlth the’ result ‘that -
~youw.will. ‘be. able to use the Bank as often as'you wish, for a.t .

'var1ety of purposes.




I

The ollowing procedure for using the loose-page version hds mich =

to recomsend ity -

- photocopy whatever items you wish to use.(this will allow the

Zo7eoome 100Se-page version to be retained intact; as a "master' ‘copy T

T for future use); = o SRS 'ﬁ S

- trim off the.acceSs,nUmbers and‘&iffi:ulty.pércentages;
- attach the items, in the order you prefer, to blahk;shéets of -
_ paper, and number each item; Ll T

- give the sheets of items to a secretary, who ﬁillHCﬁt;either“f.,

- tgcanned" or "thermofax" stencils ('scanned" ones are

- preferable), and print as many copies as ‘you need.

Following this procedure will not only make unnecessary the.time-
consuming chore of typing, it will also allow you to make full use of
those items based on tables, maps, graphs and diagrams which in many-

- cases are too complicated or too detailed for schools to reproduce ' -
easily and accurately. : : ' :

3. How the Bank Was Constructed

(a) Writing the Items

" In May and June, 1974, different groups of Higher School
Certificate Biology teachers (in Hobart, on the North West
Coast and in Launceston) attended item-writing sessions
lasting three days each.. A total of about 20 teachers
wrote items during these sessions. At each sgssion,
teachers worked at two alternating activities: =

(i) individual work, in which each teacher thought L
' up and wrote out test items, followed by - ' -~ .~
(ii) group work, in-which each person answered

everyone else's items and critically distussed‘-f"

them .after they had all been read.

In addition ‘to participating in these}formalTsessionggi&rWMwywww»@%néé
a number of teachers spent many;afyer;sch001ihours;’f“’ L e
in the evenings and at the weeke~J, in validating items .
which they had previously written. . The -result was'that:
by the.end of Term II, 1974, 469 acceptable, items for. . =
trialling had been written by 26 teachers. ~ . -

(b) Trialling the Items

The 469 items were sorted and typed into 14 tests, which
were sent to all State and Independent schools with H.S.C.
classes for trialling. . After the answer sheets had been. .
returned and analysed, the figures obtained from the . .

~ analysis were used as a guide to determine whether each

.

item was acceptable for publication in thefpank,‘or npt;.'

(c) Publishing the Items

, The{validity>of each item was tested twice - first, by the
item writers, when they answered one another's items to

. determine whether. they, as experts in' their field, could

.agree on the Tight answers; and second, by the H.S.C.




* students on whom the items.were. trialled. - ' The ’tems whlch
_proved to be valid and acceptable were f1na11y re-ordered
re-typed, and prlnted in the form of this Bank o

 4: ”Chafecteriéfics'Of'EQCH Ifeﬁ

The three figures printed in the margin at the left of each item -
one, ‘an access number, and the other two, percentages - “contsin useful
information about certain characterlstlcs of the item. ' These
characteristics include (a) the. content area of the item,:(b) the
‘mental process required to answer the item (both of which are coded in
the item's access number) and (c) the difficulty of the item for both
Level III students and 01V151on 1's” (expressed as percentages)

Immedlately following the descriptions‘below, is an explanatioh
of how to read the access number of each item.

(a) Content Areas

Item writers decided that the H.S.C. Biology cpurse, for
both Level III and Division 1, should be divided into the
following content areas, for the purposes of the Item Bank:

Diversity

Interrelationships

Change

Living World

Organs, Systems

Interaction, Maintenance
Cellular Level

Continuity

Evolution

Other: Scientific Method, etc.

O~ RD

{(b) Mental Processes

To answer each item a student must use one or another of
four mental processes, similar to_those described and
numbered by Bloom in his Taxonomy1 {which includes six
processes in all). They are process 1, knowledge;
process 2, comprehension; process 3, application; and
process 4, analysis. These four processes are described
below in their specific relation to the items in this Bank.
(Refer to Appendix B for a general description of all 51x
processes.)

Process 1: Knowledge

This process involves a person's knowledge of specific
facts, of ways of dealing with specific facts, of drilled
operations and of abstractions and generalisations.

Items in this Bank whieh“feQﬁire knowledge for their

answering fall mainly in the content area of Diversity,
and most deal with aspects of classification.

16




. This process, 11ke the prev1ous two, ‘can be tested most

Process 2 Comprehension

Th1s process 1nvolves any of three mental activities:

@A) 'translat1on. Items wh1ch requ1re translat1on
test a student's ability to recognise a
rephrasing of a group of words, or to translate
such symbolic forms as diagrams, tables and
graphs- into words or other forms.

(ii) interpretation. . Items which requ1re
interpretation test a student's ability to
grasp the meaning of a piece of writing, a
graph or a table - as a whole - and to understand . .
the 1nterre1at1onsh1ps of its major ideas. . It
may also require that he abstract general1sat1ons
from the part1cu1ars in the information g1ven.v

(iii) extrapolation. Icems. wh1ch require extrapolatlon.
test a student's dJbility to draw conclus1ons from
what he has read or to pred1ct trends or-
consequences based on a piece of wr1t1ng, a table, o
a d1agram or a graph : ’

The process of comprehension can be tested erfect1ve1y by
items based on paragraphs, tables, graphs," d1agrams, etc.’
previously unseen by your students. Many 1tems in the Bank
- are of this type. ' 5 : , ,

" Process 3: App11cat10n

Items which requ1re app11cat1on ‘test a student's ab111ty to ,f'

_solve a genuine problem. The solution .depends on:a. student's - -
ability to sift through principles, abstractions’ or. genera11sa- ST

tions which he already knows, and to. select exactly the right .
one to apply. Neither the stimulus material nor the items j,i

- vprompts” him in making his selection and, in general ‘the":
‘material is unseen. If it is: familiar, the item will make
the student th1nk about it 1n a prev1ously uncon51dered way

'Many items in’ the Bank wh1ch are based on hypothet1ca1 ‘ :15_55.5,i51

rsituations requ1re the process of app11cat1on._,vﬁjv

Process 4: Analys1s

 effectively by items based on material. previously: unseen,fslfihvvh.

: but analysis requires more sophisticated -thinking than do
the processes of comprehens1on ‘and app11cat1on. (». :

Items which require analys1s test a student's ab111ty to

~recognise the bias, the underlying assumpt1ons and =
o organ1sat1onal pr1nc1p1es, or the errors in log1c of
. any g1ven commun1cat1on. : s

(Note. As th1s is a "taxonomy", and not a stra1ght
classification, items which require a more advanced mental
process may require earlier processes as well. For example,
a student may need first to "comprehend" a graph before he

. is able to "analyse" it.)




“(c) leflcultz

N

: Th1° characteristic of each item is expressed as ‘a percentage,
--printed -just. beneath-the-access number. .- -It-is.- ‘the- percentage
of all those students who got the item wrong ‘when' it was- R
trialled. Thus a high percentage: (greater than 70%) 1nd1cates',;
a hard item, and a low percentage (less than 30%).an ‘easy one, -
(Note that separate percentages are prln*ed for Level III and

for Division 1.)

If you refer to item 00842Q on page 15 you W111 observe that g
the item's difficulty is 48% for Level III and 67% for DlVlSlon o
1. This means that, of all Level III students on whom the. p‘“
item was trialled, 48% got it wrong and of all DlVlSlon 1's on @
whom it was tr1a11ed 67% got it wrong. SO : '

A11 items in this Bank have a fourth h1gh1y 1mportant :
characteristic in add1t10n to the three descr1bed above. B
It 1s - . I Ce

{d) Discrimination

Items which discriminate have the. faculty of picking. out the . = ‘'

more capable pupils in your class. If an item d15cr1m1nates ﬁgf;*
well, theén the more capable students will tend to- get it r1ght L

wh11e the less capable students will tend to.get" it wrong - nho" ‘@ff
matter how hard they try to guess the. r1ght answer.~~- .

The measure used to 1nd1cate each 1tem s faculty to dlscrlmlnate"j
among students of different abilities is the point-biserial -
correlatlon, or PBC. This two- f1gure decimal, -although not
printed in the Bank, is entered in the computer data store for

each item, along with the item's d1ff1cu1ty percentage, its
access number and its correct answer. :

The PBC is based on.a comparlson ‘of students' scores on one _
part1cu1ar item with their scores on the remainder of the tr1a1‘x.
test in which that item occurred. ‘

All items in this Bank have a sufficiently'high PBC, derived
from the results of trialling, to warrant the1r publlcatlon
and use. .

5. How to Read the Access Number of Each:Item‘

" You will f1nd two of the 1tem characterlst1cs d°scr bed above -
(a) content areas and (b) mental processes - coded in the access number .
of each item. The following information should assist you 1n under— o
standing that number: : g : Lo

(i) The first digit of the access number describes'the:*‘ : ,].'f;f;
content area of the item. It will be any digit from R
0 to 9. (Refer to 4(a) Content Areas ~ above. ) :

(ii) The next three digits 1nd1cate the- number ‘of the 1tem
among all those -items within a: part1cu1ar content area.

' (iii) The fifth d1g1t descr1bes the mental process requ1red
to answer the item. - That d1g1t will be either.a
1,2,3 or 4 - and indicates whether the process requ1red
is knowledge, comprehen51on, app11cat10n or. analysls.
‘jg(Refer to 4(b) Mental Processes,




¥ flv) The 1etter at the end of th» access number is: the check - ..
Since the only identifications of the ‘items
which you might select for moderation are the access.;
numbers, ‘these” letters have been included so-that::
transcription errors will nearly all be detected. ‘
(For the mathematically 1nc11ned they are the residues,
mod 23, coded to ‘letters but omlttlng I, 0 and S ) '

letter.

.B Xample:
with the access number 00842Q

(i)
(ii)
(iii)
(iv)

The flrst digit, 0, shows that this item is.
in the content area of Diversity.

next three digits, 084, show that thls is
84th 1tem in that area.

‘The
‘the

The
the

If 00842 is divided by 23, the remainder is 14.
When coded to the alphabet, omitting I and 0

last d1g1t, 2, shows that this item requlres
second mental process, comprehen51on.

Q is obtained.

* * % % % %
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On page 15 of the Bank, you Wlll find an item
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Part II - The Selanoderationlscheme'

1. Background

Before 1974 nearly all H1gher School Certificate’ subjects, at
both Level III and Division 1, were assessed wholly by an. external
examination. In 1974, this situation changed dramatically:-

Division 1 assessment became wholly internal ‘for nearly all- subJects,
and for six subjects an internal component within ‘the rangs of 20%-50%
became part of Level III assessment By ‘the beginning of. this year,
1975, the number of subJects w1th an 1nterna1 component at Level III
had nearly doubled , . . ‘ . ‘ .

Many H.S.C. teachers have welcomed th1s cbange because of ‘the - °
greater scope and flexibility which it has inevitably given: to their -
teaching. But this change has also brought- teachers of: nearly all
~subjects face-to-face with an unfamiliar. problem The problem is
that most of them still consider it necessary, for many. purposes, to
compare the abilities of each. student in the state with those of other
students taking the same course rf study, and teachers of DlVlSlon 1
- classes can no longer resort to an external examination.as a means of
achieving this comparab1l1ty, . also teachers of Level III. classes have
found themselves suddenly . responsible, in some subJects, for up to 50%
of each student's final assessment.

High school teachers faced this same problem several years ago,
when external examinations were abolished for School Certificate
subjects. In the late 1960's the Department's Testing Division
began developing an alternative scheme which could moderate standards,
as the external examinations had previously done, but which could also,
unlike the externals, leave teachers ultimately respon 1ble for the
assigning of awards to their own students. ‘ : :

This Self-Moderation Scheme, described in the followlng pages,
received its first use in 1971. Since then it has been widely used
for moderation in those subjects for which Item Banks have been:
constructed. This Bank, the second to be published for a Higher
School Certificate subJect, is the eighth Item Bank to include the
Scheme. (Refer to Append1x F for titles of the others.) :

2. The General Idea

The Self-Moderation Scheme is based on the following assumptions:

- that students dn mot all study exactly the same content areas
of a subject or learn exactly.the same skills - nor do they
necessarily study in the same manner and. with the same emphases,r

- that teacher:s find it desirable to give individual students
awards which are based on a variety of ab111t1es *ather than
on any one part1cular ab111ty, : S :

‘yet ) N ‘
- that a group of students who receive a part1cular award (e

a Credit) in a part1cular school should have abilities which

are comparable with those of a- group of students who recelve S

the same award in any other school e ST




_‘and teachers. substantial autonomy with regard to what abilities ‘they "
test and how they test them; " yet. it has also been de51gned 'to.ensure . S
~that- students - throughout -the -state’ who .receive. the. same_award :in a ;nygmgﬁgm

3. Reasons for the Use of a’ Group Method

.;.are ‘intended-to. be brief or lengthy - any test which' requ1res wr1tten
. responses .is restricted in’what it.can. ‘measure.’ : :
-student's. att1tudes, interests, apprec1atlons‘andienthus1asms, on “the’

- which requires written responses: is. capable of: measur1ng ‘all. of

‘-ifalthough capable of measuring . a’ fa1rly wide: range of- ab111t es;
' .even more restr1cted in:scope’ than .are other types: £ ( :
- For mot. only are. they: 1ncapab1e of test1ng att1tudes and sk 11

fh{flncapable of testing a student's ab111ty to: create,vand t make
”‘reasoned Judgements.v“w ;‘,‘ : S :

l*knowledge of a sthect, and:‘- perhaps -more 1mportant1y;.

*app11cat1on and analysis.: . What is;more, obJect1ve ‘tests can:be
.. constructed 50 that they: have ‘bath’ val1d1ty and rel1ab1l1ty A
"characterlstlcs wh1ch are not easy to ach1eve Wlth tests requ1r1ng o

”.f; wrltten responses.;

: ;_T.ab111ty which it-is intended to mPasure. (For example, if:

‘*"test item - which is 1ntended to- measure only a- student's unde1stan01ng
‘o of.d table he has just-read - contains words. ) d1ff1cult ‘for most

- students to understand, it would not be’a'valid -item. X
- .ani-item's’ va11d1ty is its: faculty to dlscr1m1nate between“students of. .
- different ab111t1es.v. If an item discriminates well,"then ‘the: mo+o§=‘

fnrcapable students in a subJect 'Wwill tend to get it r1ght; while the-less
.~ capable: 'students will ‘tend:'to get 1t wrong‘; no. ‘matter how hard
Ty 0. guess the r1ght answer. '

P TR AP SR ,----;W_J. e e % et

L The' Scheme has therefore been des1gned to allow Subject,departmentsﬁff?

subject are those whose abilities in that subJect are comparable
(though not necessarily’ 1dent1cal)

"The ma1n character1st1cs of the Scheme are the follow1ng

- it prov1des information about a group of students not
~ about individuals; ;

- it is based on tests chosen either by a subJect department
or by individual teachers within a school, not by State
or Regional Committees; .

- it is computer operated;

- its use, and any action follow1ng that use, are purely
voluntary. . :

These characterlst1cs are dlscussed be’ow, and the actual ,
procedure to be followed is descr1bed 1n deta1l on pages x1x to xx1v.

It matters little whether a student s. responses to the questlons

‘jFor example,4 a:

Ty

one hand, or his speaking ab111ty -and: manual ‘skills;,on-the: other,»are““f“vﬁfm¢
most. d1ff1cult, if not. 1mposs1b1e, to ‘test in this: way . I No test v

student's abilities in any. subJect. “Awards. based exclusrvely
-results of such tests can. often be m1slead1ng : ‘

ObJect1ve ‘tests composed of 1tems l1ke the ones 1n.th1

affective and: psychomotor areas mentloned above, they ar 0

An ob3ect1ve test however, is. capable of test1ng

to use the re1at1vely h1gher mental processes of comprehen51on

If a test 1tem ‘has: va11d1ty, then 1t measures that part\cular L
“Biology

‘One easure‘of

they




‘ 1nd1cate the numbers of students 1n a school'

f4..‘How-the Group Method Works c

: A11 1tems in thls Bank have acceptable va11d1 ,and,rellab111ty
- and,: add1t1ona11y, they are. capab1e of test1ng the mental processes.

An obJect1ve ‘test composed of'1tems_w1
can be used w1th great effect1veness$for th

din order of ‘merit. Instead the resu1ts shﬁ 1

An obJectlve test composed of" 1tems from thr
effective in producing information about the'ab

‘whole, although it would not be part1cu1ar1y usefu1 for‘p1‘c1ng
1nd1v1dua1 students in order of mer1t. j‘ :

et o et

‘varied abilities of h1s students as ‘his bas1s for dec1d1ng‘wh1ch
students will receive which awards - with-the result that’ h1s#awards
will reflect his own subJect emphases and sty1e .of teach1ng

(a) - An obJect1ve test con51st1ng of 1tems se1ected fro thls

Bank is given to a class. . The-test, “because. 1t ‘s
‘obj :ctive, will have all the d1sadvantages mentlone i

earlier - if the results are used ‘to:place’ 1nd1v1dua1
students in‘order of merit. However, ‘the’ purpose of
the test. is not to. measure the abilities of31nd1v1dua1
students, but to measure the- ab111t1es of the-class'as :

- a whole. It is. assumed ‘that a neasure: of the class's” R
average performance on-an obJectlve test ‘will also. ea’

fair measure of the class's: averag__performance.in‘areas )
suchu;g“ja

which 'lie outside the- .scope-of objective. test1ng
" as creative work and eva1uat10n, or the affect1ve and”
~ psychomotor areas. -Therefore the test’ w111 g1ve a*fa1r

resu1t for the class as a whole.'f“““ ‘ :




‘class will still be comparable with what it would have been 1r he" had‘
chosen' some other set of 1tems 1nstead T S

_jstudents' answers- throughout the State to. 1tems of varylng d1ff1cu1ty a;;‘
* and discrimination value. - (Refer to" Appendix C for a: descrlptlon of.

fThe result obtalned from the teSt is szmply the numberx.ofgib s
| .. students who should receive each award, _For_ example, the
.:T[test may reveal that, of 30 students in a-class; 5 should o :
.tﬂﬁrecelvema~C -16--a-P+ 5-an-L-and-4.an-N.....The test. ‘result.. '3M;M¥‘;"_j
’;does not 1nd1catﬂ whlrh students sh0u1d rece1ve wh1ch awards T

‘The teacher then con51ders all ‘the 1nformat10n he has aboutr'
the abilities of his students. Only after taking all such N
1nformat10n into account as the ba51s .of his. 1nd1v1dua1
awards, he: w111 then give his best: 5 students C's, the" next

16 P's, and so on. ' Thus he is ‘using .far more information: ..
than the test-score ‘as the basis of his 1nd1V1dua1 awardsf-i»
with the result that the order of merit of his students
_which he finally decides on -could be quite different - from .
the order of merit of his. students on the test, .even. though
the ‘numbers of’ ‘'students who receive each award W111 closely“
'approx1mate what the test scores - 1nd1cate.

5. Why Teachers ChooSe Thezr Own Tests

Teachers do not all 1nvolve the1r students in exactly the - same
content areas of a subject - nor do they all teach in the same style

and with the same emphases. So why should all: teachers have to give

their students the same test? The problem in: the past has been that,

if different teachers chose different tests, then the results. wh1ch , ,
teachers obtained would not have been comparable. Test1ng o ’” L
developments of the last five years have: 1arge1y overcome this .- Coe
problem: the Self-Moderation procedure is' able to compensate - for : _
differences in item difficulty and. ‘discrimination so.that, -regardless

of which items a teacher selects from this Bank, . the result for his’

SO - Y The Reason for Computer Processlng

The ca1cu1atlons requ1red by ‘the" Scheme 1nvolve a comparlson of

the required calculations.) . ' Such’calculations ‘are’ exce551ve1y lengthy

" for a person to. make. qu1ck1y, espec1ally ‘when ;they must be made for
o hundreds of answers. = By using'a computer, tests and answers. can be _ SR
- marked more ‘accurately. and returned to teachers more qu1ck1y than they R
~ could be otherw1se.; C S : S L :
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(v)
(vi)

o (vid).

b s
\\,(i§)7

Interpretatlon of the Pr1ntout

~and keep-a copy of these" ‘numbers - for 1at°r reference..

f}Note that 'you' have rece1ved one Cover Sheet for
Level III and‘a separate one. for D1v151on 1.

" You' should make, a photocopytofwthe appropr1ate v
‘Cover Sheet,. and record’ your;rnformat1on on the "~

'COpy for future use.u;h

._NOTES. :(aIN.Make certa1n that you record the

Send the Cover Sheet, w1th all Answe Sheets,
‘to the address g1ven on the Cover Sheetl"'“

‘a few weeks. fJ s

R ~tim
.to f1nlsh comfortably,._» '

do not help them at all, o
~even w1th 1nstructlons.,,,i

Collect both the test cop1es and the Answer Sheets.'”“
Number the Answer Sheets ser1ally,_start1ng at 1,

You need not mark the answers.;?A

Fill in completely a copy ‘of the Cover Sheet.“‘

»‘(Refer to: the example on. page xx1v.)"'

Make ‘certain that ‘you. usé ‘the' appropr1ate one.’ f[':'

photocopy.. ‘Retain 'the. orlglnal ‘asa’ "master"‘>'*““

'Bank Access Number accurately i

“,(b)f.

ffom1t absentees.n

“You w111 rece1ve back a computer pr1ntout w1th1n

(1) Checks you may Wlsh to make.,»"

(11)

- Have the correct Bank Access Numbers been used?:

- 'Is the Number of De51red Awards correct?-

If the Number of Items in Test is- ‘different: from - .
the’ number you wanted ‘a note-will.-appear on. thef
11nes of . the’ om1tted 1tems..?"Has thls affecte
‘the va11d1ty of your test? f,;-, 2

vk T

- Is. the Number °f AnSWer Sheets Rece1ved correct?‘[}j'“"”

(Column D of Sectlon 311.)

What the pr1ntout ‘sections. contaln':

- Sectlon I repeats the item numbers jou chose, 1n" o e
~ two orders: - yours, and the. order in wh1ch they -~ Lo
_.appear: in; the Bank ‘ . R Lo

'~ Section II- glves each student s score, accord1ngEo

-to the numbers you wrote on the Aﬁswer Sheets.. ;

kf;ZES




sub sets of your test 1tems
comparlsons ‘are. made

Q
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-7A frequency d1str1butlonqo your el s res. ts

ior: 11

Jﬂyou to dec1de_whether the’ f1rst was ‘accurate or
‘;Qwhether you should alter your De51red Awards

R - The Up-Datr;g Mechanlsm
S A\po1nt wbtch bas not yet been mentlone
‘;fed 1nto the’ computer (i.e., the- Answer Sheets “and:your: estlmates) is i

- -used to'br1ng the item characteristics’ up-to-date each time:an: 1tem,is
used: .. -The- results of- this are ‘that: ‘the advice “you. Teceive H111 become
more accurate as' time ‘goes by, and 'hat it:is” therefore'qulte in. order .
. for you to use the same items - or’ even'the ‘same. tes yea*-after year. ‘]~t“

'Thls 1s one ‘of the real economles of an Item Banklng approach e L

[ERJ}:iAJ
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o P?rf,, 11T - The Ervor Analysis Procedure:

4 T-l(- The General Idea

The Self-Moderat1on Scheme 1s de51gned to compare a school'

"Y:or class 'S performance on-an entire: test: with* that of- other schools o

. in.the state.. However, a. test used for the’ purposefof self-‘il.a"

"17moderat1on contains ‘several content: areas and. requ1res‘several'”'

. mental processes. - The :Error: Analys1skProcedure is: deslgned to" RTINS
,'carry the: comparlson one stage further it. prov1des for a: comparlsonfﬁ' o
‘of. a school's ‘or ‘class's. performance on:items W1th1n -each content . ..
“area of the" test, and ‘that area's sub- d1v1slons, ‘with’ the;performance,ig
;. on slmllar items, of other Tasman1an schools..»,Therefore’1ts5purpose -
Cis’ pr1mar1ly d1agnostlc.~m hocTL C

) Use of the Brror Analys1s Procedure should help__e‘:hers p1np01nt7'
part1cu1ar areas of. the syllabus for remed1alﬂteach1ng : -
‘class as a’ whole._. ‘This use.of ‘the Bank: nght be ‘most’ effectlve_earlyg
"v1n the year, ‘when moderation of- standards is not 'S0 great‘awconcern as’”'
‘1s the selectlon of tea.hlng emphases.vigjw~~< R P

Ch-

2. How the Procedure Works R

The analysls of students' errors 1n answerlng test,1tems W111 be :

. included on the same computer printout wh1ch ‘contains the results of
self-moderation. = If a teacher decides: to ‘use-a; test ‘for d1agnost1c
purposes in Term I, he can largely: 1gnore the moderatlon adv1ce, -and -
mainly we1gh the error analysis section of the pr1ntout In. th1s
sect1on, error analyses will be pr1nted only for~ ‘those - areas of. the
test in which the class's performance is either- above or below the
derived standard. ' The analyses themselves will® “simply ‘be. 11sts of
phrases which describe the stimulus material on’ which the 1tems were
based and the mental processes requlred to answer them.d -

‘The phrases on which the error analys1s is based may be found in
Appendix D, which contains lists of mental processes, of item
‘d1ff1cult1es, of possible errors and of sub-divisions within each
content area. These lists of sub-divisions within each content area
were drawn up as an attempt to answer the question: = What are the
propert1es of each item which might cause. students d1ff1culty 1n
answer1ng it correctly9 - e e

—s PR . :WM‘\'&A Wpdersicr. - - M.&.t e ) g

The lists, obviously, are not exhaust1ve. They may .need to be
added to and revised later. Comments on them will determine future
modifications. The lists intentionally do not include such -
subjective considerations as the stimulus material's 1nterest1ngness
relevance to students' lives, etc., because these would vary - i
enormously from student to student Nevertheless, the lists were
conceive as an effort to 'get at" whatever it is that makes students
unable to answer certain items correctly.

30



‘ Suppose that a teache1 rece1ves the followlng’error analysis
resu1t for a test" co T

Vf;Basisyof Analysis 3 s Numher Number of errors. Comment re number o
SEIRET ) 1 of | expected if your | of ‘errors; ‘made- 1f e
errors,"” group is: - : group dsi
made [ as. . 1 gas]v*"'_
average desixed,;averagexi de51red :j'

.:Content Area

Diversity ‘
Classification, levels of | 32 | 35-24. | 30-21. fAveragefl
Classification, anlmals 47 | 25-17 | 21-14 |  High .
Organs, systems | 63 | 63-49-.} 55é3§5,ﬁAverage,;
Animal systems = - : s5 | 32-25 | 27-18 |' "High'’

' Evolution | 41 | 57-48 | 54-43. |  Low .-

2. Mental Processes._ - P T P R

Comprehension | 239 |240-212 |227-198 Average;f‘,.‘ " Hi
Translation 77 | 53-39 | 48-35 | - High

Dlstlngulshlng Assumptlons 26 32-27 | 30- 24 ~ Lowd;ﬂf Average -

153 | i40-127 | 125-108 | migh. | i

. Easy items (<30%) | 8 | 74-61. '68752 A migh | mign |0
. Other Types IR O R (RSPt EE I A
Classifying Organlsms 54 - '«33;22‘.' 30-19p“f' High - | “mignh'|

The teacher m1ght draw the @ollowlng conc1u51ons.,""

(a)

(b)

(c)

He may~dec1de, on th1s ev1dence, that some 1ntens1ve work on anlmalf ;ﬂf”
classification should be done, perhaps at ‘the expense of t1me planned/to

-is most probably .in the comprehens1on type 0f mental Lo

\ above average in d1st1ngu1sh1ng assumptlons made.i~
-They have not done. we11 w1th the easy;1tems.a '

His class is below average, and a1so below expectatlon,'”“
in several content areas. These areas are to do-with
classification; part1cu1ar1y of anlmals., Thls weakness

process, . and espec1a11y where translatlon 1s 1nvolved ;;u

On the other hand,- h1s c1ass has done well 1n questlons
about ‘evolution- and, probably in this ‘connection, 'is j~~u-”

~ be spent on aspects of evolution.

* * Kk Kk * %
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Z-N.EThe fbllow1ng suggest1ons may ass1st you,lnuconstruc ing
‘con51st1ng of 1tems from th1s Bank regardless of the. test!s"’

,f,The best way to ‘do - thlS hay be toxdraw up yourfown
" ;blueprlnt (51m11ar to the on ; x

v"f,whlch you select
’“ﬁ{?percentages are pr1nted beneat?;

is
test at the level 1nd1cated”'

o _ 4;v‘Photocopy the 1tems you select, and_get;a‘secret“
LG ...l to.cut: Mscanned". stencils .of them: and pr1nt them-
T (as descrlbed on page. x),f or. L

Make a list of the ser1a1 numbers of the 1tems you
select, in the order in which' you want them- typed
and hand this book to a typist. .. She should -type. ,J-
only what is to the rlght of the margln, w1th your

- own numberlng system '

EREEEREEE ’ B

NOTE ON THE SECURITY,‘OF'ITEMS",.. :

If this Bank is to be used successfully from year to year,
it is obvious that students must not.be allowed to retain copies
of the items 1ndef1n1te1y Therefore, :in the 1nterest of a11

teachers, it is suggested that you do ‘the beIOW1ng '

1. Collect all test papers conta1n1ng 1tems from i
this Bank immediately after use. S

2. Collect all papers conta1n1ng Bank items used

“ for other purposes within a reasonable length
of time, but make it clear to students that
you want all papers returned..

3. Keep the Bank 1tse1f secure.

R IER
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:OObéiY 3 ﬁv‘;C1a551f1cat10n.of“plants 1s based mainly
.L III - 47%1'.Lthe>d;fferences 1n?the1

000313 -
LT - 258

00041V,
L.IH NS .
D1 - 46%

‘Obbéin;AfJf‘f;A 11verwort does not have i

'Q_A rh1201ds.,.a e

.~.B, ‘chloroplasts. = i . = *

G conductlng vessels.r-{_“;
D. spores. o L
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‘ﬂ,i'ln that they'

' L.IIT - 59%

1 belong1ng to the

i]Moulds,'

‘:;a11 algae. _’ o
“blue-green, algae. o

fungl.,ﬁr PR

Ieucocytes.. 3,,”

"In which one of the beIOW1ng respects do v1ruses d1ffe‘_fronf;{f

cellular organlsms7 ' : ) -
A. “They mu1t1p1y in the t1ssues of an1ma1s and plants.»‘e
. They contain genet1c mater;al ' SR

.. They can be crystallised. S g
. They can be. stud1ed under the electron m1croscope.'

oaOw

"Photosynthe51s would never be carr1ed on by any organlsms'ﬁ—f

s .
)

A..  bacteria. o
''B. fungi.. = T:

C. 'flagellates.

D. bryophyt_es .

There are many more . k1nds of bacter1a than there are shapes of SRR

‘bacteria. Therefore bacter1a1 taxonomlsts L

A. que character1st1cs other than structure in the1r
S c1a551f1cat1on schemes.-;jj '
B. -base the1r c1asslf1cat1on only . on
oGl c1ass*fy.bacter1a pr1mar11y accord1ng to.colour.. '
"D‘--use ‘the: eléctron m1croscope ‘to’ determine the 'shap of

'”tr1ent3requ1rements..Z"“



- 00151P

0 LLJIIT - 28%
">J'3D1 'f 43%

" 00161A

CL.III - 77%
DI . - 79%

0017IL. . -
L.III - 19%

b1 - 21%

00181X

"00191H

“ 00200
7 LLIIT - 73%
Dl - NS

K,;ﬁ;J?:;jWhlch of the followlng propert1es 1s NOT shared b both
‘_”’.NS*'v'”vlruses -and bacterla’ o } P
T+ 62%

.;A maJor d1fference between ferns and gymmosperms is. th:

‘ 'D}:fferns do hot. have roots,von1y underground 'stéms. ,_,_';;‘

A o ,:“Whlch of the follow1ng dlstlngulshes anglosperms fromrall o
" L.IIT - 26% | other. plants’ . S I e

oopl -

S o 'fP1ants wh1ch belong to the same order also belong to the same:;f*gﬁ
A T LGITL = 39% p0 S R S : E
D1 - - 48%

UB.
- C. " genus.
D

They are k111ed by.h1gh temperatures EANNEES
N They can survive outside 11v1ng organlsmslffV'“'"'
' 'C “‘They. contain, nuc1e1c ac1d and protein. <
D. They can mu1t1p1y on1y 1n 11v1ng cellsn_" I

" The: fact that best supports the 1dea that v1ruses are 11v1ng;"ﬂ o
. is that they - ‘ R S

K A,f‘are made of common’ chemlcals o
B. duplicate- themselves :
C..  cause disease.

D. penetrate ce11 membranes

T A major dlsadvantage of the spores of certaln tracheophytes
as opposed to the maJorlty of seeds of anglosperms 1s that

the spores conta1n 11tt1e fOOd reserves
the spores are not easlly dlspersed o ' .
. the spores require spec1a1 condltlons for germ1nat10n~~f
. ;relatlvely few spores are produced S L R

OO w

‘A. 'ferns do not have a vascular system ; -
B. . a1ternatlon of. generatlons 1s more consplcuous
. o+ in gymnosperms , ‘ g
- C. gymmosperms are dlspersed by see Sy .

.ferns by spores

;',large, woody stems
. *flowers

. seeds . : :
{‘_stem, root and leaves

ex&:uiii

/;A'*ffamlly
e ‘class.

. - species.

It is common to a11 flowers tbat they;
A. have: petals ‘ T
B.~~have stamens.

 C. are borne by anglosperms
D are«br;ghtly‘coloured ,

. s . L. . S
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00351Y
ULLIIL = NS
D1 - 5%

L.III - 22%.

DL - 35%

Vethe ‘members’ of a/an

Jorder.

. genus.:
.~ ‘class.

- phylum.

LR

of theﬁfoIIOwingﬁ§tatemeﬁf§ abehtgelﬁielpgiee}ekey'is‘net,iﬂf

may be used to d15t1ngu1sh between spec1es.- SRR
- may be used to distinguish’ between" gener‘ =
. may: be based on: -the -colour: ‘of - an‘organism. ..
t may be used to, give an: 1dea of ‘the ‘number of. . .-
:organlsms 1n a. spec1e5"‘ S l

f On a group of 1slands there are‘1solat d: popL.atl ns. ofmtwo types
~of birds, WhICh of the- fbllow1ng observatlon ;would be most_Lﬁ-‘

oEfspring.




. o0281F |
J LI - 33%

L0029IR
. L.III - NS
D1 - 64%

; vff:oozo1c S
do L III‘-;61% |
7Dl s -.NS. [

R YT ET R
.. LJIII.- 56% |

© ooz
CEULLIIT - 16

00331K © .+ |,
L.IIL- 315

._P'EWhlch of the fOllOWlng is’ not
‘ g:the flatworms and the Jellyflshes? 11;'

':The best way to d15t1ngu1sh'between ‘th .members'o,‘the Phylum'

(' 51?B;y

B
e
‘D

wcommon chara‘

. “one open1ng to the gut y'

. .‘need for a" ‘watery enV1ronment e

.W]posse551on of reproductlve cells o
’fradlal symmetry e

-‘crcioi>-

Whlch of the follow1ng obJects 1s 1east 11ke1y to be termed
radlally symmetr1ca17 AR : s

" A. saucer AR
B, . jam jar -
'“C.'“hen'sfegg

D. .coffee pot

' The most dlstlnctlve features of coelenterates are e

T A, b11atera1 symmetrles
“B. 301nted legs e L
'C.  dorsal and. ventral nerves -

D stlnglng cells L

.~Vnematodes haveAtwo openlngs to. the1r H1gest1
and platyhelmlnths one“or ‘none

' . c ni-‘:

{'Mllllpedes and cockroaches are classlfled in: the:
“-Which one of the fOllOWlng similarities wouli
-"1n dec1d1ng on th1s classlflcatlon?

AL Both are segmented and have legsLattac el'to some
. T lof the ‘segments-. ' T ~

B Both have ‘tough external skeletonsw o
‘C. Both live under stones or in. woodheaps L
D Both have a tubular d1gest1ve system "'4 S

‘A horseshoe crab can be dlstlngulshed from a seahorse by 1ts

l »

"~01nted legs
. b11atera1 symmetry
‘rad1a1 symmetr
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- 59%

003516
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'700371D

L.III -
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SBT

00391A
S LJITT -
‘1 -

D1

77%?;~
7%

74%
NS

‘x}ﬂ;A;'_scales.“

“”gA;f
. B.

- C.
,"D{Et

member. of the class Agnatha rf'ltzlacked“"

< By jaws. oo
€. gill Sllts.
Dl limbs. -

‘rE._'lupgs,

Whlch of the folloW1ng features 1s not found,ln al’_“

of chordates?

.;A;”jnotochord

"B." gill slits"

' C. bony skeleton :
D. dorsal hollow nerve cord

A characterlselc wh1ch mammals blrds, reptlles, amphlblans_
and bony fish all have in common 1s o
A.’iscales.f' L k
B. a three- chambered heart.’ '

C. a hollow dorsal nerve tube.
D. none of these.

- Of the features llsted which one dlstlngulshes the membersfﬁf.;- o

of the class Amph1b1a from those oftheclass Reptllla’

A. feeding hab1t
B. ability to swim
C. aquatic larvae
D. tail development

"~ The sc1ent1f1c name for the domestlcated cat -is Fells
domestica. The word "Fells" de51gnates 1ts :

A. species.

B. -genus.
C. variety.
D. family.
E. order.

The word 'domestlca" refers to. the cat' i

speC1es..-_-ﬂ
.- genus. .

‘ijvarlety
”;ffamlly.,,yn'
“order.




. 00421H

L LJIII - 49%
DL - 47%
004310
L.III - NS
D1 - 35%

. 00442F

© L.JIII - 14%
DI - 16%
00452R

. LJIII - 17%

D1 - 28%

“‘WhICh of the folloW1ng pa1rs of characterlstlcs best descrlbes
~all spec1es of mammals? .f~;;v R ,.,h__ S

They ‘have hair ‘and a p1acenta develops 1n the

. ‘pregnant’ females. . o

~They have hair and the females never. 1ay eggs.k

‘They have hair and the - females suckle the young. -

The ‘female suckles the young from’ ‘mammary glands and
when pregnant develops a placenta.~. , e

A
B
C.
D.

‘If an astronaut c1a1med to have dlscovered 11fe on another .
planet, the substance he. found" would have to

A. be made of carbon-contalnlng molecules
" B. respond to environmental st1mu11

C. be able to move freely.
- D. - contain water. ‘

“(N.B. The Student's Manual should be used in answerlng

this question.)

A green covering was observed cn the surface of a lake.
When viewed beneath the microscope, it was found that the
green colour was composed of small threads, each containing
a number of cells. Using the 1nformatlon on pages 2 and 3
of Ex. 2-4 of the Student's Manual, Part I, which of the
following plants could cause this green colouring?

A. Dbacteria

B. water moulds

C. red algae

D. blue-green algae

The seaweed Acetabularia med1terranea would be expected to

resemble most closely

A. Mediterranea crassa. )
B. - Mediterranea crenulata.
C. Acetabularia crenulata. o
- D. ~Crenulata ‘acetabularia, -~~~ ~ -~ =

Which two plants in the followlng list are con51dered to
have the most characteristics in common?

Common Name Sc1ent1f1c Nnme

King Billy pine ’Athrotax1s selaglnoldes

native pear.
twining pea

- golden pea

dogwood
Huon pine

~ Pomaderis elliptica.
-Glycine" clandestlna .

Aotus. villosa
Pomaderis apetala

Dacrydlum 1. ank11n11

A. twining pea and golden pea

B. dogwood and native pear -
C. Huon pine and King Bllly pine
D. native pear and twining pea

-



" 00472N
LI -
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004822
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~ - 00492K
ST -

}hoosozw
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17%
24%

31% | ¢

- NS

12%

26%

\vs1malar to. each other would be

O A R

Of che fbllowing, the pair of organlsms whlch would be‘.
1n_the S

;?;same class but d1fferent 'rders.
flsame phylum but d1fferent classes
. same family' but. different.genera.
‘4same klngdom but d1fferentﬁphyla..‘

'fciciofif

The fbllOW1ng fxve questlons are based.on p0551bl
class1fy1ng the anlmals p1ctured below'”

111. Planarlanp

V. Hydra VI Salamander

If IV is placed in one group and - I 11, III V and VI in another,
the basis of this cla551f1cat10n would be ' ‘

. bilateral symmetry versus radial symmetry
. exoskeleton versus: endoskeleton or no ‘skeleton.

. -segmentation versus no segmentatlon.'r-
. tubular gut versus sac.’ :

If IV and VI are placed in one group and I,I1,IIX and v in
another, the ba51s of thls classification would be

LN e e e b e J T R T PR,

- Neol--&

A. backbone versus no backbone.
B. segmentation versus no segmentatlon.
- C. special respiratory organs versus diffusion
of gases through body wall. ‘
D. tubular gut versus sac.:

If I and IV are placed in one. group and 11,111 and V are placed
in another, the basis of thls cla551f1cat10n 1s most llkely

A. segmentatlon versus no segmentation.

B. backbone versus no backbone.

C. 1lungs versus no lumgs.

D. bilateral symmetry versus radial symmetry

Which of the following could not be used to d1V1de the anlmals

into two groups’

A.. terrestrial habitat R T LR
- B. producer versus consumer L = K T
' C. blood versus no blood. . Y2
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31%

22%

R

“‘.III
'IIV ‘.‘, RESRE IR
FOVILCo T '

.-Trhqgfblloﬁinggonestions are based on. the

ORGANISM“I*”:fORGANISMmII« ORGANISM Trr | oreAn:

Arthropoda
"% Hexapoda

Lep1doptera
Tortr1c1dae

Arch1ps C

.rosana

fpHyLUM .
|cLass.-
- |oRDER
FAMILY.
GENUS. -
SPECIES

}Lep1doptera
- Psychidae -
“|. Solénobia:-
walshella =

“ | ‘Archips

';,fervidananj*_:

Wh1ch two organ1sms are-

‘A. Iand IT
B. I and III
C. I.and IV

- D. II and III.

Which organisms belong to the phylum Arthropoda?

“A. I and IIT only :
B. I,II and IV only:
'C. I and IV only. -

p. I,II,III and IV

Which of these belong to the class Hexopoda? :

A. I and I only
B. I,II and IV only
C. I and IV only
D. I,II,III and IV

Which organ1sms belong to the same famlly?

A._ I and . only ¢

- B. III and IV‘only';f" e B
Cy 7 ILIIT and IV only T
D.~ I,II, III and IV' . .- 0o R
Which of these organ1sms would have an 1nterna1 skeleton? -

'A. noné of them ‘,‘ B TR
B. ail of them L o
C. II,III,IV only: S SR
D. Not enough 1nformat1on 1s glven to dec1de.- .

moSt_closeiy1ie1ated?fff" L

A small b1u1sh flower hav1ng S sepals, S petals of vary1ng ‘
sizes, 10 stamens, and a s1ng1e p1st11 1s most probably a.;‘

A, gymnosperm

B. —ferm— -

C. monocotyledon.
D. dicotyledon.




1. Planarian

. Starflsh | g i
n ' VI Splder

IIL and VI can be claslfled dlfferently from the others on the~'"d
. basis of ' : _ . ‘ :

(DL - 28] possession of blood:
PR B. ' number of body layers
C. presence of a nervous system

D. presence of 301nted appendages

'feOOSBZH N ,I, II'and IV can be c1as1f1ed d1fferent1y from the others on
“. L. IIT - 17% ‘the basis of having Do , R

A. no segmentatlon.
B. radial symmetry.

C. an exoskeleton.

D. 301nted appendages.

. 00592U I and IV can be clasified dlfferently from the others on the

LoDl . - 24%

A. segmentation.

B. an exoskeleton.
C. radial symmetry.
D. stinging cells.

~ L.IIT - NS basis of having
<Dl - - 56%

'7006025 Which of the following represents organisms that belong to the
1‘L.III - 66% same phylum’ ) , , . :
’ B. II and V : o ‘ EEE

C. III and V
D. III and VI

100612Q Which of the pictured organisms belongs to a phylum that

© L.IIT - NS includes mostly parasitic forms?
D1 - 31% AT
B. II
c. IV
o D. VI \
~ 006228 Which of the pictured organisms have digestive systems with
~"L.III - 25%|" only one opening? ‘
ﬁfp!_.v'r 31% "~ A. I and II only

B. I and V only
C. II and III only
D. II and V only 44
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00632M - -
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Dl f- 55%

f-_If I and IT are classlfled dlfferently frol‘all the. others,;y

“'than the1r reproduct1ve structures
descrlbed as a plant wh1chf:ﬂ i

s 1s composed of f1 aments’ and oes;not pos ess roots
.. leaves or, chlorophyll e
B.. is composed of f1laments-in:close contact with algal
' cells’but does:not possess’ chlorophyl» ‘

C. is non-vascular, possessesiboth chloroph“ll nd leaves‘
D

_ ~but 'has no true roots. i o
D. contalns chlorophyll Hbut does_not'possess stems,
‘ roots or 1eaves>“ ‘

‘A small flat green plant W1thout stem or:roo'
- growing along the .banks of a stream._‘ “It'is’
. to ‘the soil by rh1zolds and is, most _probably

A. an alga. :
B. a club moss; -
C. a liverwort. -
D. a lichen.

A I Chiorella
'I;‘Paramecium (Chlorophyta]
.- (Protozoa)

: "(Mollusca)* ——

Iv.. Moss R
(Bryophyta)

it is probably because they both are: " -

A. green. i
B. - nucleated.
C. unicellular.’
D. multicellular.

If II, IV, and VI are classified dlfferently from all the
others, it is probably because they :

A. reproduce sexually.

B. are multicellular. : o
C. have plastids containing chlorophyll.

D. lack conductlng tissue. :
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, A. Sylv;lgggs

... B...Neotoma’ loridana and”Peromyscus<gpssyp1nus
C. .Peromyscus: - gossypinus' and " Pezomyscus nuttall
D. Peromyscus nutta111 and Sylv:lagg; f10r1danus

A group of b1olog1sts agree that a}plant'1s,a-
angiosperm or a- conifer. " :To c13551fy the‘plant more
accurately an - 1nvest1gat10n of a11~except one: of: the .
following-structures would be useful.- Whlch one would
not be of use’ v : '

flowers

seed -

-spore cases on leaves
-stalked spore cases




" This_ information rel

‘Eucalyptus’
- -been identified
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700792L
SOL.IIT - 20%

- 52%
. 00802X
“LJIIT - 82%
F:;':Dll - 86%
.~ 00812H
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 has been shown to be responsible.

D1 - 40%
K - ~ that the

j:ij partlcular spec1es of bacterla'l, normally found n~bott1ed
| milk.. Y

_An agar medlum was: used to easure growth curvesfand-*~

Area of " 4.

‘colony - :

e 2
in. im®

It would be reasonable to conclude from the graph that sjf';c.

: growth reaches a’ maxlmum at S days.»g - 2

‘these - colon1es have ‘a -maximum size of: 4 ‘mm” area. .

the area of a colony ‘does not depend on’ temperature.-~

milk infected by this bacterlum is best kept in the
refrlgerator._ B o o

Saw>,

In recent studies of food polsonlng from r1ce meals,

bacterium (Bacillus cereus), .common to raw cereal grarns,

"However, Topley and .

Wilson's Principles of Bacterlogggziand Immmology - the .
bacterlolog\st s. bible - bluntly states:that. ‘Bacillus: "

cereus is "... non pathogenic ‘to man ...".} The optimum: .
growth . temperature of Bacillus cereus is’about’ '30°C.and .. - LT -
it is probable that food poisoning Tesults from rice being o
boiled, stored in bulk at room temperature, and fried up

A def1n1te conc1u51on from thlS 1nformatlon

‘as required.
would be that.

A. boiled rice should be stored in a refrlgerator.
B. Bacillus cereus is a non-pathogenlc organism.
C. care should be taken when eating rice meals.

D. -the bacterlologlst's b1b1e needs reV151on.

Bacteria from the blood of a mammal were spread onto several
agar plates and then incubated at 379C. No bacter1a1
colonies grew. The most 11ke1y explanatlon for thls is .

A. temperature was unfavourable for the growth of bacterla.
B. agar lacked some essent1a1 food factor or ractors ‘
‘ present in the blood. = = ° T
C. bacteria grew.but did not reproduce..f"'*‘*
D

;.‘;’:bacterla were k111ed ‘béing moved.




" antibodies " agalnst_the’cold virus: cannot be.‘produced.
- -antibodies produced:agains Virt

probably not 11felong

‘.'008325" ‘I When f1rst study1ng zdra, Trembly thought that 1t was a plant.

-~--}fL.III - 49% | One of the facts that ‘might have: caused h1m to change hlS m1nd
oDl T - 62% was’ that he found that Hydra u‘”' AR . . .
: ~ A. could reproduce sexually
‘B. produced motile gametes..pp'
C,(Mproduced buds. - ’
D.g~took in. organ1c mater1a1 for food
00842Q Two populatlons of lemmlngs are: separated by a m11e-W1de river.:
L.III - 48% | One can be characterized by brown fur, ‘while the other is
D1 - 67% ‘characterized by brown and white spotted fur. When members

" of these two populations were placed together they were found -
to interbreed and produce sterile offspring. = The best inter-
pretation of thlS data 1s that the. two popu1atlons are

A. the same species.

B. sub-species of the same spec1es. -

C. the same spec1es, ‘but have become distinct in
appearance because of the physical barrier
(river) separating them.

D. the same genus ‘but d1fferent spec1es.

00852B . | These are sty11zed d1agrams of 11V1ng organlsms ~;At the .
L. IIT - 69% first level of c1ass1f1cat10n, the organlsms that shou1d
DI _f.- 72% .~ be grouped together are o ' o

A,
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71%

-Erithacus" rubecula.,

C. .Turdus exsylviida: |

‘Sylviidus erithaca: °

3

Vhawk - owl ST
' great dane - . ‘terrier
lizard -, grasshopper
‘mkangaroo - rabblt

c¢1u5>




T 00952K

' 00922C

L.IIT - 29%
Dl - 38%

. 00932N ‘
*. L.III'- NS:

009422

. L.III - .19%
b1 - e

e L+ At e e s st oot e o e 2

. L.IIT - 42%
D1 - - 54%

00961V -

CLUTIIX - 62%)

‘D1 - 47%

a'}?ﬁThe dlagrams representithe;legs, antenna and{bodyjd1v151on‘
o W,of types of anlmals :

‘ probably belongs ‘to; each of the beIOW1ng classesnr
Q. Crustacea'
- , InSecta

" Reptilia

. In which of the follow1ng pairs are the two organlsms

v De c(idi)eand (VE)D Lo

Choose the approprlate 1etter of the dlagram wh

The follow1ng qaestlons are based on the anlmals sted below,

planarlan ‘ xdra centlpede ‘ starflsh earth
(i) RN CE (111) (1V) ﬂ,cv

(1), (11) and (1v) can be c1a551f1ed d1fferent1y from the
others on the ba51s of havlng . .

A. ‘o segmentatlon

B. radial symmetry.

C. an exoskeleton.

D. ' jointed appendages.

classified in the same phylum? -
A. (i) and (ii)
. B. (ii) and {iv)
€. . (iii) and (v).
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CL.III - 34%

o264

5010029

"LLIIL - 21%

£01022L

CLJIIT - 12%
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‘1 and 4
1 and 3
~2/and’'5-
4 and 6. ST
.‘Whlch two organlsms below are mostb 1st tlx relgted?i

'A. n2- and 5
B. 5.and 6
C. 1 and 5
‘D} .5 and 3

of ‘the organlsms belong to phylum Chordata? ]ilhl
A. - all of them i
B. all except 2

C. all except'5. .
D.~ all excep* 2and 5

s ..-,...-«»«-1,.

of ‘the organlsms belong to class Mammalla? ‘;_\“"”””;"”"Wlm”“:

“all of- them

all except 2 ,

all except 2. and 5
2, 4 and.6 only L

.fWhlch of these °xper1menta1 procedures would serve best to
“determine the effectlveness of 1nocu1at1ng sheep agalmst
anthrax dlsease? IR , .

r~’xpose 50 sheep to ‘anthrax and then
. inoculate all of them. = ,
Inoculate 25° out-of 50- sheep and then expose'
. "all- 50" to anthrax. = 7 L :
“Inoculate 50: sheep and tnen exp'se alI of
‘them to anthrax.. L
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*_red berrlee?”"'

’ 37°C

.In whlch tube does the organlsm show the most 11m1ted
g tolerance for oxygen concentratlon’ i‘_efwl.,v-,ﬂ;;'

_"male" trees . : : C
~ both- "female" and "male" trees
;sterlle trees~-u¢% s ,.,1“

DA

‘:’faupg

Most mammals have a constantabody temper'ture

is -30° C
for this? -
AL ‘Huskles are exceptlonal mammals”ln ‘that:their. body
R is- constant at. approxlmately 5°C
Bu' : .
. C.‘.
D

;"The huskle s ;nner temperature 1s‘approx1mately
7°C ‘but.he: ‘body

obllgate aerobe’ S
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- 48%

- NS

ammn v

‘Which comblnatlon of results from' the 115t above prOV1des;f7”
‘the best - support for the follow1ng stated hypotheses9 L

jmyxomat051s.,‘

A certa1n dlsease was - cured by 1n3ect1ng 1nto
J1nd1v1duals suffering from it a’ substance wh1ch ‘was
known ‘to kill m1croorganlsms." :

4;.In a laboratory experlment all 1nd1v1duals 1n3ected
,_w1th a certa1n virus. developed symptoms of d1sease.

The hypothesis "Dlseases are caused by m1croorganlsms" 1s e
supported by LT

A. 2 and:4,on1y.

B. 1, 3-and 4 only.

C.‘ 1, 2, 3 and 4. . , :
3 and 2 only ﬁmﬁd.TMWH.W%MWWM,MT:,TP.mem,mhmw

The hypothe51s "Symptoms of disease: appear if- tne pathogen f;‘
damages enough of the hosts' tissue to 1nterfere with: their. ‘
normal functioning'" is supported by S v.,‘“a.v;g Lo

. 1, 2 and 3 only

. 2 and 4 only.

. 1, 3 and 4°only.

. none of 1,72, 3 or 4

The hvpothe51s "Healthy organlsms may conta1n d sease-,m'
causing pathogens" 1s supported by '

oQw >

A. 1, 2 and 4 only.
B. 2 only. .

' C. 3 and 4 only.

.~ D.

1, 2, 3and 4.




'If an amoeba were producing by.splitting in half ‘évery thirty’
, :mlnutes, the ‘maximum. number. of ‘organisms that wou ﬂresult at
.¢tne end of a- two-hour perlod”would be e

same
R ‘ifamly
S “'B. ' "genus.
s C.l-class,. R
] . D.l species. .

”

i
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‘51Wh1ch of- the follow1ng is the best def1n1tlon of a predator9

‘ = Relatlvely few "warm.blooded" anlmals are found
13% |
- toa land 11v1ng anlmal than ‘to“an aquatlc anlmal becausena;v‘

Which of the beIOW1ng 11V1ng“Vértébrates is” fbund 1n the

.. an anlmal Whlch klllS and eats other anrmal"f*f !
‘an anlmal whlch lives ‘at - the expense of another organlsm
an organrsm ‘which causes: the death of. an: an1ma1 . S

. an organlsm whlch consumes other»organlsms e

cifagazi

1v1ng 1n

water. “Warm. bloodedness :is’ probably a greater advantage;-‘"

‘ A.*'alr temperatures fluctuate more W1de1y than
- water: temperatures.‘v ‘
B. "air temperatures are" generally hlgher than
water temperatures.. :
C. 1land-living animals can: grow to a greater S1ze
D

“than water-living dnimals.
few water- lrv1ng anlmals requ1re blood

greatest variety of hab1tats°

A. amphlblans
B. Treptilas
C. bony fish
D. mammals

Kwashiorkor is a protein deficiency disease. You would
expect to find as characteristic of the disease

stunted growth of children.

changes in the colour and texture of hair.
fluid accumulation in the abdomen and ankles.
all of the above

OQw>

0f the following thlngs, for photosynthesls, a living green
plant does not require

A. water.
B. 1light.
C. oxygen.
D. carbon dioxide.

56
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'*na;thlck‘sfen‘

v:,th1n ‘leaves - SR
' j{an exten51ve root system B
'?‘consplcuous flowers 1;jv

show1ng features 11ke1y to. reduce exce551ve water loss S

the dry parts of Australla) are 11ke1y to

A.“be trees or shrubs. ol
B. have- flowers of the same form.,
C. have thick bark. C BRI _
D. have rolled leaves and sunken stomata. 2

~All of the following may be found in’ the zooplankton

wpopulation'of a fresh water pond except

A. Czclops.»
B. Daphnla.
C. Spirogyra.

D. ~.Paramecium.

In any communlty the greatest amount of energy absorptlon
andcstorage is found in the .

A. producer organisms.

B. first order consumers,

C. highest order consumers.: : ‘ o

D. largest carnivores. _ AT L,

Which one of the follow1ng characterlstlcs is revealed by B
careful studles of communltles in nature? RPN :

" A.  Changes occur w1th1n the communlty accordlng
- to-a definite pattern... o ,
B. - Changes within ‘the communlty occur at a:
. ' fairly- fixed rate.”
c. Communltles remain’ unchanged 1ndef1n1te1y
D. The changes within a communlty are quite ' -
‘independent of. the organlsms W1th1n the :
communlty

Aquatlc mammals are able to develop to a much greater 51ze;
than land mammals. The reason for thlS ‘is most 11ke1y to
be that : |

A. the buoyancy of the water- helps to support
. the animal's weight.
B. the temperature of the water fluctuates less
: . than that of .the air.. . .
C. there is a more plentiful supply of food
D. there are fewer predators.

t*gfi7.“%'
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,~From an evolrt1onary p01nt of v1ew, the best adapted paraS1te L
.;1s one: wh1ch , . L :

:causes rap1d death of the host S
- produces-a mild disease in-the host..vr

B. v . .
- C. produces a long illness in’the host before k1111ng 1t. .MrV"f

has 11tt1e effect an the host..rm}”

Of the f0110w1ng, the least 1mportant advantage that flsh ga1n
‘from. being streamllned in shape is that -~ o oo ,
‘A.  this glves them a larger surface area fbr resplratlon.

‘B.’ they are able. to move with little ‘effort. R
'C. . they can more eaS11y‘escapeJthe;r predatqrs.:i

-When organlsms live densely packed in a sma11 area they are

‘more likely to compete if they belong to one species than if

- they belong to many d1fferent species, - because 1nd1v1duals-

of one species

A,
B.
Cc.
D.

have 51m11ar~requirementsn
have similar mortality. rates.
can produce fertile offspring.
are less likely to emigrate.

Data for questions below

The relationships of certain organisms of Arctic regions
are shown below:

Dead Aquatic
animals larvae
(a11 types) lgae & worms _
A F].Sh .‘
Birds _
Bacterla——) Protozoa Sp1ders ‘
Insects "‘*~.~_~’
’,;—’;' Ptarmlgans : Seals
Green —— ¥orms / J
plants Pol
Arctic foxes @u— olar
i bears:

The series - green plants, insects, ptarmigans, arctic foxes -
represents

A, a succession.

B. a dynamic equilibrium.
C. an energy cycle.

D. a food web.

E

a food chain.
The diagram is an example of

an energy cycle.
. a 'food web.

A.
B.
C. an environmental 1nteract10n chart.
D

an ecosystem | SR
| | BB e e
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0f the foIIOW1ng, the organlsm found in the smallest numbers '

“0f the. followlng, the ptarmlcan would most 11ke1y'be ST

‘,A;'.an insect. S : B
B. a snail.. . ‘ o R
C. .a green plant.‘ ' ‘ SR R
D. a bird. .

would most probably be the

A. spiders.

B. ptarmigans.
C. insects.

D. worms.

E. green plants

If hunters killed many of the seals in the. area, it would be
expected that, as a consequence, there would be an. 1ncrease
in the numbers of :

polar bears.
arctic foxes.
fish-eating birds.
algae.

OO w>

Which of the following statements does not apply to both a
food chain and a food web?

A. It involves organisms living in a community.

B. Each organism depends for its surV1va1 on only
one other organism. :

C. It involves the transfer of energy from one
organism to another.

D. The energy being transferred came originally
from the sum.

Which of the following pairs of organisms is most 11ke1y to
be fouridd in‘'a land environment that is mo1st cool ;" ‘shady,
and contains humus soil? :

liverworts and echinoderms
mosses and amphibians
algae and sponges

sheoak and reptiles

OO w >

Oats and lucerne were grown under 51m11ar cond1tlons in
nitrogen deficient soil.  The lucerne produced a healthy
crop but the oats produced very straggly plants. The most
probable explanation is that '

A. lucerne does not need nitrogen for growth.

B. lucerne can use other minerals in place of nitrogen.

C. 1lucerne seeds store enough nitrogen for prolonged
growth.

D. 1lucerne can obtain nitrogen other than from the soil.

59
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The fOllOWlng questlons ‘are concerned w1th the paragraph
below T . S .

It is thought that when the hydat1d worm f1rst 1nfected '
the dog, the dog had little chance of survival. This
was bad for the chances of survival of the worm.,_

Hence over a period of time,. the worm was able to live.

in the dog without k1111ng 1t " The dog lived to spread
the infection further. o EEE e

.This is an example of

collaboratlon.
adaptation. ‘ .
lack of resistance of the dog to 1nfect10n

'd1ver51ty . ‘
The process described in the paragraph can only occur if

. the fittest or best adapted Wlll surv1ve
the dog.eats more food.

the worin uses food not used by the dog.
the life cycle of the worm changes.

OO w>

OO w>

The breakdown of sewage by bacteria 1n a river produces a
high concentration of natrients - a process called
eutrophication - and this frequently leads to increased
growth by producer organisms. = However, the subsequently
increased mass of consumers generally die. The best
reason for the dying is that, for the consumers,

there is too much food.

there are too many nutrients.
there is toc niuch carbon dioxide.
there is too little oxygen.

Oaw >

The graph shows measurements made of the average amount of
basal energy used by children as they grow.

°r
4!‘
energy
used 1
per
day
o)
ln
0 L

16 20 30
weight of child (kg)

From this data, the energy needed per kilogram of body weight
for = 15 kilogram child is most likely to be

A. 15 megajoules.
B. 3 megajoules.
- L. 2 megajoules.. _
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T}The ecologlcal re1atlonsh1p between the members of one of the"];{] S
. “following" pa1rs of organlsms i3 dlfferent ‘from that of the -
", other three pairs. ~ Which is. the pa1r w1th the dlfferent
» re1at1onsh1p? l.» . 4 L

-A. hawk - mouse
B. . snake - frog
C. horse - donkey
D. horse - grass

Rabbits in the laboratory are able to breed throughout’ the
year and are capable of producing up to seven litters a year,
but studies of the wild rabbit of South Australia show

that no more than five litters a year are produced, mostly in
the winter and summer months. The most 11ke1y Teason for
this is that :

~A. the climate of South Australia is totally unlike

the climate to which they were originally adapted.

B. Trabbits need not produce more than 5 11tters in- order :
-to maintain their numbers. = :

C. rabbits breed only when food. is p1ent1fu1

D. in the wild the number produced tends to be
approximately equal to the number k111ed
by predators .

The following table shows the amount of water -produced as a
result of the breakdown of 1. gram of each of the food classes
listed: :

. food class _water produced @]
carbohydrate 0.6 |
fat- : 1.1
protein = - ‘ 0.3

The kangaroo rat is an animal Wthh surv1ves on a d1et of dry :
food. It does not normally drink. It is least likely to =
be able to ex1st W1thout drinking 1f it llved on a d1et whlch
is . :

high in carbohydrates.

high in fats.

high in protein.

composed of succulent leaves.

OCQw >

Plants with light coloured leaves (e.g. bluish and waxy or
shiny silver) would be expected to be found growing in

A. high wind velocities.

B. high humidities.

C. high light intensities. -
D. 1low temperatures. '
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rshape of ‘some’ tropical- ‘grasses might

An experlment de51gned*to test fh1 ]

<zsparse = about 5 cm h1gh
. thick -'about 30 cm high'
’;;mature -‘about 60lcm h1gh

Cows were also‘grazed ‘on. 2 4;6”and 8 week old‘regrowth -f}
four week old. regrowth allowed the”b' st - e

8 week: regrowth cows. averaged on1y”0¥15““
- per. b1te.< Studies of ‘the: structures
show. that compared w1th temperate grass

of the fbllowlng best sums up the exper1ment9:f”" B

A. The tallest grasses proV1de the best feed for the
_ cattle. ‘ S
B. Tropical grasses are ot as nutr1tlona1 as temperate o
N grasses. .

C. Young grasses have a h1gher organ1c content than

older grasses.
D. Tropical grasses have a def1n1te optlmum he1ght

above which cattle cannot use them eff1c1ent1y.

From the given data it appears that temperate grasses are
better feed for cattle than tropical grasses because

A. tropical grasses contain a lower amount of
. organic matter.
B. cattle can graze temperate grasses more eff1c1ent1y
than tropical grasses. .
C. temperate grasses contain more leaf matter. : S
D. temperate grasses are more open enab11ng cattle to -
reach their leaves.

What would be the probable result of gra21ng catt1e on
pastures from which their intake of organic mater1a1 per
bite was less than 300 mg? :

A. The cattle would increase the number of b1tes
per day above 36 000.

B. The grass would be very closely grazed

C. The cattle would be unable to maintain a“
constant body weight. :

D. The cattle would take larger mouthfuls,




o ﬁ;*kIf a cow had its food needs satlsfled wh11e taklng 1ess th., :
.III'- 14% .20 000 bites per day. it could be concluded that L
lﬂfJ - ?}%.,, AL it was feedlng on temperate grasses -

L B. it was feeding on mature tropical’ grasses o
.C. the amount of organic materlal per b1te must be o
greater than 300 mg. o
D. the amount of organlc mater1a1 per b1te must be'

less than 300 mg

In a number of surveys of seedling survival 1n a forest
community, the-data in the: following tables ‘was obtained:

Table 1: Ages of Seedllngs Damaged by Brows1ng Anlmals
g of Seed11n 'S

DATE. Less than 2 years | 2- 4 years 4 10 years
April, 1963 5 | )
June, 1963 o1
September, 1963 -
December, 1963 4
March, 1964 ' 12
June, 1964 1
5

CNPR-F 7N SR}
LN

September, 1964
TOTAL .25

””Table 2: Ages of Seedllngs Dylng from Lack of Water -
' 44&e of Seedllngs

DATE Less than 2 years |2-4 years 4-10‘Years
April, 1963 4 BEEY AR S _7'1§.51
June, 1963 - ‘ 1 BN R S -
September, 1963 - ‘ : -
December, 1963 o - N
March, 1964 g R - SIS IR R

June, 1964 ‘ ’ 8 8

TOTAL 13 17 ) o2

t* | | R Data was also collected on the efFect of 1eaf 11tter on?‘
seedlings as shown in the following table: R

‘Table 3: -Fates of Seedlings Covered by Leaf L1tter

Age of Seedlings .
CONDITION I Less than 2 yearss 2-4 years 4—10:years“
Dead 17 s
Alive, but pale 2 1 ‘
and spindly » (too tall
Alive, but no cogr 1 to be
new shoots covered)
Healthy, with
2 3
new shoots
TOTAL a1 0§ 0

Using the information in the above tables answer the
following questions: 63 :
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' \ ﬁ]water? .ﬁ'=h.
' ."1896j : '

) )10%.5_"

jﬁIn whlch age c1ass:éré*p1agtsfmo§;;éus¢f,

B..
C

*QfIn which age class are plants least suscept1ble:to lack of

less‘than 24years
c-2-4 years: ‘
4 10 years

less than: (

AL
- B2 -4 years
C 4 10 years

,-In wh:ch age class are plants probably most affected by lack

"of‘l_ght? ”A B R
less than 2 years ;‘waIT-
B. - 2= .4 years o -
»-'C.% 4- 10 years o s ST ,
- In which age class are plants probably least affected by
~ lack of llght’ : - S S
 .A. less than 2 years
1B;” 2-4 years _—
- C. 4-10 years . = . : : -
. From the tables it. appears that older plants have a better '
' ‘chance of surv1v1ng than younger ones ‘because
A. they-are less affected by lack: of water. ‘
B. ‘they are not affected by covering by leaf lltter
C. they are ‘less affected by damage by brow51ng animals.
D. all of the above are true. - o
From the tables it appears that the presence of adult trees
around seedlings may influence their chances-of surV1val‘by
A. covering them with leaf litter.
B. wutilizing their water supply. -
C. 1limiting the amount of light they receive.
D. all of the above factors.
The graph below shows the change in pcpulation of two species,“
over a period of two years. |
‘Species X __
T Species ¥ ammm -.‘"'A:;
Numbers

~ .
-y
. T Y

v PR - J .

0 1
Time (Years) —) .

Use thlS graph to answer ‘the fOllOWlng quest1ons
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Aruitoxt provided by Eic:

"w:Assume=spec1es X 1S'an autotroph

Assume species-Z is a. carnlvor

. Species Z.

Assume- spec1es Y is.a first: order etero

BRI

®oqe o.oo oo jf;‘.“v'v“‘o.O'
e

_Spec1es X ";;‘;‘+;‘,
SPeCJ_es Y -..---..” »

es s ovoo. .
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the five new sponges ‘grew. there'qulckly be ause
“the area had already been colonlsed o

oThe sma11 per1w1nk1e 1nhab1ts exposed rocky shores around the
high watér level. “he behaviours listed in the key (A-D) .
explain how a’ dispiiécad periwinkle eventually f1nds 1ts way |
back to the high water level. = . :

‘A;‘ It moves upwards only so long as 1t is wet. ..o
B. If dry it remains motionless.

C. 1t normally moves away from light.

D. If it is ups1de down it seeks light.

For- each of the follow1ng three quest1ons (wh1ch refer to
points labelled in the diagram), choose the behaviour which
allows the periwinkle to cont1nue 'its journey towards the
h1gh water level.

HIGH WATER LEVEL

ROCKY SHORE

Point I

~ Point II
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”'Suppose the per1w1nkle f1nds

- All 01ntsAmarked ar

Assumlng the only behav1ours are those lrsted 1n the key, .
what is the per1w1nkle most llkely to: do° R '
A. Continue to point VII'and, then"stop'
Continue right to: the high'water. level
Go back to polnt VI and then stop JEER
Stay at point V. = i
-~ Move between pOlntS V and VI several t1mes.
Move between po1nts v and VII several t1mes4,

Mmoo AQw

~If a live sa1t~water crayflsh is put 1nto a tub of fresh
_water it will die because . [

A. there is less oxygen in. fresh water than in- salt water.
B. salt-water animals cannot live in- fresh water.'gﬁ,
C. the pressure of water in 1ts bod*r cells 1ncreases.

Cellulose tubing used in the follow1ng experlment was permeable“
to monosaccharides but not. to. polysaccharides. ~Into a tube:

‘made of this material a student poured a concentrated solution-

of starch and placed it in"a beaker of water: (Beaker A) to -
wh1ch he -added a drop: of 1od1ne.; ‘He . then took another tube
into which he poured a glucose solutlon ‘and’ ‘this tube was’
placed in a beaker of water (Beaker B) ‘to. which" he also added
a drop of: jodine. These were then left overnlghtF S

Where would it be expected that a blue-black colour'would be

'found? o , Cla s : _
A. ‘in the beaker A but not in the tube of starch solutlon
B. in the tube of .starch solution and in beaker A :
C. in the tube of. starch solution-but not in beaker A
D. in the tubes of both starch and’ glucose AT
E. in both beaker- A and’ beaker B
F. 'in the tube of glucose and beaker B

The level of water in beaker. A would ,
A. fluctuate in some unpredlctable way.
B. remain the same. -
C. become higher.
D. become lower.

‘“674";:tﬂ;°"h
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MBASAL
= :METABOL*P -
|RaTR

cbu/day)'

. point X represents the basal metabollc rate of ‘an’ average“ _
adult male. ' If- you were to- transfer the data for a:child to
the same: graph you would expect the posltlon to be at

. p01nt I on the graph.
. point IT on the- graph
." ‘the same pOS1t10n as . X
. p01nt III on the graph

OOw>

Which of the followlng comparlsons between a freshwater f1sh
and a marine fish 1s not correc : : :

Freshwater flSh Marlne f1sh

produces large amounts of u.ine
'water tends to 1eave 1ts body

A. produces little'urine
B. water tends to enter
its body - L
C. drinks little water’
D. does not excrete salt

drlnks coplouslw
excretes salt
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'Eucalypt seedllngs prollferate after a bush | f1re fOllOWlng
~the fall of seed from burnt trees, but only a. few survive:

to maturity. - Isolated eucalypt. seedllngs have also been
found in fern gulleys ‘but_never. survive to matur1ty

The most 11ke1y reason for the above f1nd1ngs 1s that

animals eat most af the seeds.

fern gulleys are too wet for eucalypt growth
eucalypt seedllngs Tequire a minimum 1eve1 of
~ light to surv1ve '

oow>

69

brOWS1ng anlmals consume eucalypts at an early stage.

LE
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Use the graph below to ahswér'thevf§11§wiﬁg question.
40
Rate
301 -
per
4
thousan 20
1Q
b . T A i
1840 1860 1880 1900 - 1920 1940 19692
Birth rate (solid 1ine) and death rate (broken line)
for Sweden and Ceylon. The shaded area represents
the growth of the populations, ignoring emigration
and immigration. S ‘
120012C In which of the following years were the growth rates of the
L.IIT - 41% two countries approximately equal?
b - NS A. 1840
B. 1900
C. 1940
D. 1960
20022N If the birth-rate is represented by the letter 'B', the death- .
L.III - 48% rate by the letter 'D', immigration rate by the letter 'I' and
D1 - 54% emigration rate by the letter 'E', which of the following
formulae would give the rate of change of a population in a
particular community?
A. (B-E) + (I-Dj
B. B+1I) - (b-£5)
C. D+E+B-1I
D. (B+1I)-{z~D) |
e R 11§
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. Although Madagascar is separated from Afr1ca on1y¢ Y. stralt
“some 80 miles wide, many plants and anlmals ‘commonon the -
" mainland are unknown on the 1s1and Th1s fact 111ustrates

the prrnclple of - S A Lt
‘ . great enV1ronmenta1 d1fferences between o -
Africa and Madagascar.
evolut1onary equilibrium. R
evolution in 1solated populatlons.
success1on.‘ .

UOow P

The follow1ng information applles to. the questlons t«low~

Two spec1es of aerobic bacterla ‘with the same nutrltional
requirements were cultured together in a flask in a well -
aerated mediun. The population curves for the two specxes
are shown on the graph.

r“Y
[
'y
No. of &f o
| A
Orgenisms ‘
Sial P ¢

“-Species I

Species II

At which points in each of the population curves is there an
approx1mate balancing of the reproduct1ve rate by death rate?.

A. W, w
B. X, x
C. Y.y
D. Z, z

Near which points does maxlmum rate of growth occur for *he .
two species? S

A.. W, w
B. X, x
C. Y,y
D. Z, z

Which “*ﬂfeﬁef grov1des the best erplana Aon fbr tie slowlng
down of the bacterial growth rate of sperles I after X2

A. an increase in "available oxygen

B. a decrease in waste materials present
C. a decrease in nutrient supply

D. an increase in toxic waste

Species I shows a ’argn declxne &t z in the number 07 viable
bacteria. The msst likely explanat1on for this decline is

that the

A. food suwciy became exhausted.
B. secretions fromr species II were toxic to species I.
C. supply of oxygen. decreased ‘and CO,, increased.
D <nec1es i dehydrated the contents of the flask
aarlng i%s metabmllc proce $8eS. NQWw;L;”_ :a/ .




The qu;stlons helow are based on' the followlngﬁlnformatlon..-,;w_qru

In exper1ments ‘conducted. on an ‘American coastal marsh - ".?ve[;p,;;
‘scientists: ccﬂpared ‘the rates at which dead- plant’ and RS
: an1ma1 mate*1ur were consumed (See graph below)

| 10,

PROPORTIDN
GF DY r

| marER sef

{ REMATHING .

TIME OK»HHS)

They enclosed animal remains. (dead crabs) -and; plant rema1ns‘5
(grass) in plastic mesh bags and’ buried ‘them' in'the mud . =
where they were exposed to the act1v1t1es of organlsms.

200820 The best reason for the grass decompos1ng more slowly than
L.IIT - 45% the crab 1s that : o

D1 - 56% A. the grass conta1ned more water than the crabs.
B. the grass was made up of organic mater1a1 wh1ch
was. different from the crabs. . .
C. decay bacteria were able to decompose crabs but
not grass. ‘
D. fungi were able to decompose the crabs but not
the grass. : .
20092p The best reason why p1ast1c mesh bags were used was that
SiIII _ zg: A. plastic does not get wet and therefore dry wezght
‘ could be easily determlned.‘
B. plastic mesh decomposes very little and SO the
solid would be easily retained. i
C. plastic mesh is ‘easily recoverable from a swamp
D. plastic mesh would prevent water and 1norgan1c
salts escaping.
20102A ... The best reason for determ1n1ng ggz.welght was that
»giIII - gg% A. the weight contribution of the mass of bacterla

‘ would be ignored.

B. -water in the crabs weighs: more than water in
the grass. -

C. the cells of the d1fferent organlsms could
contain different weights of water.

D. drying out the organisms at intervals hastens
decomposition.and therefore results could
be obtainud more quickly.




201121

- II has affected ithe ocean ecosystem of ‘the region.:

Thls paragraph from Sc1ent1f1c Amerlcan, August 1973 ?s ould
be used to anSWer the beIOW1ng questlons EEE RIEEEN
'Severe reduct1on in the populatlon of . 1arge ba1een

' whales following the introduction of factory ships’ and
fleets of catchers to Antarctic waters after World War .

An. oceanographen ca1cu1ates ‘that: befbre intensive. -
wha11ng began the 1arge ‘whales annually »onsumed 150
million tohs of krill, “'the shr1mp-11ke animals that are
their principal ;food. " As the’' biomass represented by
the large whales dW1nd1ed from 33 million tons .to ‘
5 million, the blomass of "surplus" krill 1ncreased
correspondingly. ' The beneficiaries of ‘the: increase

~ are krill-eating b1rds,‘f15hes and’ squ1d of the: reglon.

DL - 61%

The - factory ships and fleets of catchers are well characterized
- LJIIT - 42% by one of the following biological niches. Which one is it?
. D1 - 48% A ' o
: - prey.
B. -scavenger
C. secondary consumer
D. pr1mary consumer
- .20122X Which of the following is a def1n1te result of the decrease in
CLJIIT - 13% thé biomass of the whales?
b1. - -18% A. The krill biomass 1ncreased
B. The overall biomass decreased. o
C. The biomass of the krill decreased. -
D. The biomass of the flnet decreased. s
Use th= toJIOW1ng diagrams ir addition to the above paragraph
. to aivswey the questlons be10ﬂ
' .
¥ ) e
‘A, | ‘3?’" E.
SFB = squ1d fish and birds
W = whales
K= kr111
:Q*ZOISZH Which diagram best describes the s1tuat10n in the ocean‘
© L.IIT - 51% ecosystem before World Wer II? ‘ e
‘ISD; - 61% ’
- 201420
L.III - 55% Which diagram best describes the ocean ecosystem now?
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20152E

L.IIT - NS
D1 - 61%
20162Q

L.IIT - 22%
D1 - 24%
201728

L.IITI - 28%
D1 - NS

The o'erall rate of chang° of a populatlon T may be expressed

as fbllow
r=(b+ 1) - (d + e).
where b = birth rate
d = death rate
e = emigration rate
i‘=.1mm1grat10n rate
In 1938 with a popuiatlon of 6 936 000 Australia had .a birth

rate of 17.38 per thousand individuals, a death rate of 9.59,
an 1mm1grat10n rate of 2.82 and an emlgratlon rate of 1.65.

Approximately how many 1nd1V1duals should there have been in
Australia by 1939?

A. 8 000 000
B. 7 000 000
C. 5 840 112

D. 58 401 120

The correspondlng figures for 1958 per thousand 1nd1v1duals
were b = 22,36, d = 8.41, e = 4.52, i = 11.04.

The rate of population growth in 1958 compared w1th 1938

A. increased.
B. decreased.
C. remained the same. :
D. cannot be worked out with the data given. .

The most likely reason for the increase in 'e' in 1958 as
compared with 1938 is that

A. Australia was becoming spoiled and overpopulated
and therefore people left.

B. economic conditions facilitated the movement of
Australians to other countrigs.

C. Australians got better salariss viorking abroad.

D. the government's immigration pclivv caused
people to 1eave

74



»]A 51ngle aeroblcgbacterlum was added to
:ﬁcontalnlng food, moisture and oxygen." The flas4, SIS
. was. sealed and’ malntalned in the dark at a temperature
.- of 34%C. Optlmal conditions’ for the- growth ‘of . - g
bacter1a ex1sted in: theaflask ‘when it was. sealed;.v'w
' The curve. below represents the "growth ‘of the’ bacter1a
- in the flask.: The stages are marked by letters

Number
of

‘Living |.
‘Bacteria] .

| 20182M

CULIIIT - NS
5Dl - 15% |

£-+20192Y In whlch stage is- the productlon of new bacterla balanced

U LaIr - Ns |

Sp1 T 218 by ‘the death of the old bacter1a? E “ L |
7202023 | If the condltlons ex1st1ng durlng perlod c ‘could be malntalned“
. L.IIT - NS | for. a: cons1derable perlod of t1me, the number of 11v1ng

D1 - 37% | fbacterla L e e e T e :
’ : A ;would 1ncrease agaln.‘ LT
B. would remain about the same
C. would decrease .

D, could not be predloted

L v _ Which of the follow1ng would most 11kely be respon51ble for
LW I1T -T71% | the colonlzatlon of a falrly 1solated 1s1and by lizards?
;’Dl - NS lizard eggs carrled on the legs of blrds
1izards on debris float1ng in the sea
lizards swimming to the island
lizard eggs blown by the wind

Uﬂﬁ)




 20222F

U L.IIT - 42%
oDl - 35%
20234U
L.III - 76%
p1 - 79%

'Foss11 evidence shows that populatlons of the Tasman1an dev11

a carnivorous’ marsup1a1 .once lived on the Australlan continent.
They became ext1nct on the . mainland about- 2000 years -ago -and -
now live only in Tasman1a, where they flour1sh to. the’ extent
of be1ng a pest in some farming areas. - Which of. the

following is the most likely reason for the dev11 dy1ng out 1n
mainland Austra11a? ' :

A. They were not adapted to the hotter c11mate on
the mainland but were successful 1n the
cooler Tasmanian climate. :
. They died from lack of suitable: food
. . They could not compete successfully w1th ‘more .
eff1C1ent carnivores such as dingoes. -
‘D.  They were extermlnated by huntlng Abor1g1n\‘s. .

Ow

Adult flounders 11ve on sandy sea-beds, they have two eyes,Atnif

‘but both are on the same side of the body.‘ Which of the

following best descr1bes the probable or1g1n of this
adaptation? S S A

A. The animals 11ve on the sand and eyes ‘on both
sidzs of the head are not needed.

B. Over a long period of time, some mutant - flounders
had eye positions which were not symmetr1ca1
and ones with both eyes on top survived in
greater numbers than the others.

C. The eye on the sandy side was not needed, and
disuse in the dark caused the eye to rotate
towards the light in the embryonic forms.

D. Evolution caused the positi~n of the eye to
change so that the flou:.er was best suited
to its environment.
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Living World

30011W

L.IIT - 61%
D1 - 60%

o |

in
Popln.

Which of the f0110w1ng organisms would respire most food

per gram of body weight?

A. an earthworm

B. a flowering plant ‘ o
C. a sparrow ' et e 1 e e < e et e i e
D. a mould o :

The graphs below represent changes in the size of dlfferentv
populations over a period of time, The scales on all the
graphs are 11near_ ' o

- No. T
in
Popln.

Time

—> Time T2 - Time

No.
in
Popln.

Popln.

Time

—  Time "'59 ‘ -j.WTiﬁe :

No.
in
Popln.

Time

—— Time ; E
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30022H
L. III

:'Dl

S LJIIT
. D1
ﬁﬁfsooszq
S0 LJIIT

300628
o L.aIx
1

© - 30072M

M

L.III

30082U

" L.III

L.III -
D1

D1

30092J
L.III
D1

30102V
L.III
D1

30112F
L.III
D1

30122R
L.III
D1

-30132C
-L.III

D1

30142N

1 23%

- 34%

3003207
FULLIIT -
.. 30042E

SN

37%
48%

.83%

NS

- 50%|
63%]

15%

28%

35%
49%

36%
34%

19%
36%

33%
45%

40%
49%

27%

37%

25%
44%

36%

47%

Which graph'beSt repreﬁentsveaCh of the following?

a rising rate of increase in a growing population

" a falling rate of increase in a growing population

a falling rate ofvdeciease in‘a'g:owiﬂgrpopuiatjbh‘

an accelerating Tate of decline in & declining population
a steady‘rafé of iﬁsreasé‘iﬁ a’gfowihg popﬁ}afion 

a deéelerating rate of growth in a growihg population |

a steady rate of decrease in a dgciining population

the general trend of the human population over the last

- thousand years

a population in which there is an equal birth rate and death
rate, no emigration and there is a constant immigration rate

a population in which there are no births, no deaths, no
immigration rate and constant emigration rate

spontaneous generation

The following information applies to the questions below:

A stand of eucalypts on a sheltered hillside has living
within it various species of mosses and lichens, several
species of invertebrates, and is the nesting place for
a flock of birds all of the same species.

This group of organisms constitutes

A. a habitat.

a community.

a population.
an ecosystem.

CcCOw

The flock of birds represents

A. a population.

B. a community.

C. a family.

'D. none. of _these. v 78 ‘




301522
LLIIT - 408
DL - a7

- 30162K
L.III - 27%
D1 - 32%
30172W

- L.III - 30%

. D1 - 49%
30182G

L.IIT - 8%

D1 - 24%

- 30192T
L.III - 58%
D1 - 56%

'rIf a food cha1n were to be constructed of the organlsms ;f?‘

mentioned, which of the follow1ng would be the h1ghest

A.

B
C.
D

.order consumer?’

a bird which eats sapsucklng 1nsects from the ‘tree
-an ‘aphid which feeds on the ‘'sap of" the tree S
‘a louse which feeds .on the bird =~ g

the fungal comporﬂnt of the 11chen _.[

“The follow1ng data relates to the questlons below

The f1gure below represents ‘a sealed aquarlum whlch 1s'
‘exposed-to light and kept at a fa1r1y constant
temperature. In the figure, C represents enclosed air

--above -the- water;--B -the water, D the -animal- life in the:
water, A the plant life, and E the soil at- the bot‘omym
At the time it was sealed, the aquarium contalned a. :
balance of plant and animal life. = Answer the. questlons
on the basis of the 1nformat10n g1ven above L

How long will it be most 11ke1y for 11fe to contane in. the

aquarium?

A.
B.

C.

D.

E.

 Where

Where

Where

A.
B.
C.
D.
E.

until the or1g1na1 oxygen supply in the a1r above
the water is used, but not longer ‘

until the original supply of 0, dlssolved in the
water-has been used up, but'not longer '

at most, not more. than two months L '

until the or1g1na1 supply of n1trogen 1n the so11
at ‘the bottom is used up, but.no: longer -

1ndef1n1te1y, as.long as. 11ght sh1nes regularly on
the aquarium and the temperature stays above

freez1ng i : ,

within the aquarium does energy enter the energy cycle?

within the aquarium is the oxygen suppiy.replenished?

is carbon dioxide produced as a waste product?

only
and D
and D
and B

only ‘ 79
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L1011 - 653

Number of
" - Organisms
" per unit -

area

T

.carbon dioxide utilized as a raw material

.;gThe pupal stage of the 1life. cycle of the house,"
';floor ‘dust. Fleas tend .to stay.in: th1s form: unt11 the respondf
.. to v1brat10ns, whereupon they leap. out of . their: cocoou. feed
on blood Wlth;n blood 'to" feed. on the flea’ soon die -

R real estate salesman'hoplng for'a sal
- did’ not ‘want" his. c11ent_to”be_bothered'by

‘ailong-vae -d house

fleas

'Vfthoroughly clean : )
“have_the house ‘fumigated: with: 1nsect1c1de_
. Tum; with heavy boots: throughout ‘the’ house
- ‘before" br1ng1ng in’ the client. .. ©. S
..jsearch the house for fleas Just before”he br1ngs'1n

the c11ent..?” ‘ Do ey ;

o eéanf>

‘ Un'pollute+ Site

,E:ﬁsh_ﬂa:sz Fa

Study the 1nformatlon glven below, taken from "Env1ronmenta1 "
Pollutlon", ed1ted w. A, Andrews, 1972 ' ‘ L

Effluent
River
Algae -

—-%F-ih

- o ]

Concentratlon
- of
Suspended

- Solids

- Disso l%ei QJ&ZEQ '
. - oncentratJ.on Dissolved
: ‘ Oxygen '
Concentratlon »

, ‘ : \\ ‘ £ Concentration of
) s TT——sauids

" 3022287 R
~L.IH - 36%

Distance”downstream h4—r—-—€>'

The organisms which perform best under moderate cond1tlons of
pollutlon, i.e. cloudy water and low oxygen, are - |

" A. sludge worms.

. B. midge larvae.
C.  fresh water fauna.‘ o
D _ T




‘ Low levels of pollutlon would be 1nd1cated best by hlgh o
numbers and proportlon of " "ih ST e e

E A.‘ sludge worms
B. 'midge larvae.
C. -freshwater fauna.
D. algae. ~
- .30242X Thirty years ago, fish could be caught by anglers An ‘the
- L.IIT - 21% Rhine River, which flows through Western Europe.. ~ Today
D1 - 42% fish are non-existent in the Rhine, which has, often been DS
-referred to as the "Sewer of Europe" Wh1ch ‘of the- fOllOWlngv i

is the d1rect cause of thls lack of flSh in. the Rh1ne?

~A. lack of oxygen
B. raw sewerage pouring into the river
C. poisonous gases being given off due to . o
chemlcal reactions taklng place in the river

30252H If measurements were taken of the carbon d10x1de concentratlon SR

L.III - 70% in a lake over a 24 hour period, when would it probably be
D1 - NS lowest? o

A. early in the morning ‘

B. in the middle of the day

C. in the late afternoon

D. in the middle of the night
30262U Since 1860 the percentage of carbon ledee in the atmosphere
L.III - 53% has risen 10% (0.029% to 0.032%). Whlch of the following
D1 - 64% has not contributed to the increase? . _ _

A. Man has removed much of the earth's vegetatlon

‘ which uses carbon dioxide in photosynthesis.

B. Tae number of consumers has 1ncreased greatly
during this time.

C. Much fossil. fuel has been burnt durlng thlS ‘time.

D. Man's use of previously unused parts of the: earth'
surface for food productlon has 1ncreased '

30272E Crop pests can be controlled in. several ways. The most

L.III - 14% effectlve, practical and least damaging to. the enV1ronment
D1 - 33% is to .

A. spray the crop w1th a pesticide like D.D.T.’

B. introduce an animal which wil’ prey on the pest.

C. introduce a predator of the pest that Wlll not -
itself become a pest.

D. sterilize the pest 1nsecrs in the communlty.

‘f30282Q e In which of the following situations is: there least chance
L.III - NS of see1ng a successlon of bloroglcal communltles?
D1 - 60%

‘A, an area of eucalypt scrub burned in a burhfire

B.  a small island follewing a volcanic eruptlon v

C.. a freshwater pond which  has filled after a dry summer
. De

.a tropical forest. commun1tzﬁ1n equ111br1nm °~511;




30302M
L.III - 23%
Dl - 31%

ERI

Aruitoxt provided by Eic:

i«?}Many specles of bacter1a_ar mob e when supp11edpw1th

‘iAA student;set up an experlment usi
7v,of act1ve1y mOV1ngrbacter1a,

.5 ml deoxygenated water S 5 ml deoxygenated water:

fnltrogen,_-

. *-.carbon’ dioxide
; ~ water:vapour ..

_Whe_ w1thhe

;andfsprlgs of
‘a green aquatlc plant)“aslfollow

‘(boiled) and 1 ml bacteria - (boiled)’ and 1 ml bacterlaf;,f"
culture - , S culture : ,

et Dm

c. D.

5 ml deoxygenated water : 5 ml deoxygenated water <
(boiled) and 1 ml bacteria (boiled) and 1 ml bacterlall
culture and sprig of e culture and spr1g of ;
Myriophyllum - . : : Myrlophyllum C

- Tubes A and C were placed in sunllght.. - et
Tubes B and D were placed in a darkened (11ghtproof) box.n‘ i

If the student examlned a sample of water: from a11 4 tubes after
6 hours, in which tube would he. f1nd the most act1ve bacterla?,
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303132
L.III - 54%
‘D1 - 64%
30323K
L.IIT - 41%
DL - NS
303330
“L.III - NS
1 - 72%

" late nineteenth century.

~no red blood celis and no resp1ratory pigment. * L
1nvest1gat1on showed that oxygen was transported by the blood e
~in solution in the water of the blood p1asma

j ]A number of sem1-transparent"bloodless" f1shes have been

known to whalers working-in the Antarctic Ocean’ since the.
A b1olog1st on- examlnrng these
fish found that they were not really bloodless. T

The reason for their bloodless appearance (wh1te'muSc1e and
white gills) was that their blood was transparent - contained
Further

These fish would most likely carry out_

anaerobic respiration. = -
aerobic respiration.
autotrophic nutrit.i.n.

- saprophytic nutrition.

One particular species % this group of fish grows up to. 70 cm .
long, lives close o the bottom and feeds on small shrimps and

fish. With this rsiatively act1ve way of life, the adaptation
most Iikely to be to the best aavantage of the fish would be

.UQW'}’

bl

a more efficient excretory system.

extra length to the digestive tract.

development of the skin as a secondary respiratory organ.

development of an enzyme to aid secondary “reakdown of
proteins.

OQw>

The reason why ( he fish can survive with th1s relatlvely
primitive blood system is that

A. it lives in an env1ronmen3 in whlch the temperature
ranges from -29¢C to +2°C.

B. its excretory system compensates for the b100d system.

C. it lives in an environment which has a rich fooé& supply..

D. its more =fficient respiratory .system increases the - -
ability of the blood system to carry oxygen.
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Organs, Systems

" 40011Q

CLIII - 71%
D1 . - 75%
40021B o
L.III - 43%

DI - 675
40031M
L.III - 11%
D1 - 43%
40041Y
L.III - 54%
D1 - 57%

¥ tan ocelofr the folloW1ng statements about blood c1rcu1atlon,jff.j

"vf rue’ o . )
B . s

... Venous: blood pressure 1s much lower than arter1a1
: blood pressure.
B. 'There is normally no drrect conneetlon be,ween the
© . right and. left ventr1c1es of mammallan hearts
. .- after blrth e = :
C. Valves at: 1ntervals along the 1ength of arterles"
: help" to- prevent ‘blood from: floW1ng backwards.z-,ﬂ
D. When an anlmal d1es, ‘blood  tends to pool in:'veins
‘rather than'in- arterles, because ve1ns are soft—
walled and expand more : S i

At the onset of a V1rus 1nfect10n it is. very common for the
lymph nodes beneath the ears to swe11 An explan cion for
thlS swelling is an ‘ ‘

accumulation of viruses in those areas.
accumulation of diseased cells in thosv areas.
. increased production of red blood corpuscles.
increased productlon of white: blood corpuscles.

OO w>

The stomach contains a strong acid and a proteolytlc enzyme;
the reason why the stomach wall is not d1gested is that

A. the enzyme is not active in the stomach.

B. the enzymes in the stomach are rapidly
destroyed by the acid.

C. the cell membranes in the stomach do not
contain protein..

D. the cells lining the stomach are covered by
a protective material.

All of the following are a nccessary part of the explanation
of the Cohesion-Tension theory, except vne - which one is not?

A. the ability of the plant to take up water even
when its roots are removed

B. the strong forces of attraction between water
molecules

C. the negative pressure found in the xylem vessels

D. the presence of a continuous column of water found
in the xylem vessels

w3, [—
2o
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The four draw1ngs are to the same sca1e and are respect1ve1y

1eaf of plant A
leaf of plant A

(I Lower ep1dermls
(11) Upper epidermis
(111) Lower epidermis - leaf of plant B
(1Iv) Upper ep1derm15‘ 1eaf of plant B

The name stoma (plural - stomata) refers to a hole in the leaf
surface and to. both guard cells which surround it.  Guard
cells are spec1a115ed cells “(often sausage shaped; contalnlng‘
chloroplasts as shown in the drawings. - There are no o
chloroplasts in the other cells of the leaf surface '

Distribution of Stomata on Leaves

In dicotyledonous plants stomata normally occur in greatest .
numbers on the lower surface. Some species have comparatively
few and some have none at all on the upper . surface‘ Plants
with leaves which stand in a nearly vertical position may have
stzuata about equaily distributed om both surfaces  Many of
the monocotyledons have leaves of this ‘type.

In the maJor1ty,of leaves, ‘stomata are arranged without regular

pattern or orientation. However, in most nm.ocatyledons
Stomata are all orientaved in the same di - om. ‘Many grasses -
.~ 'Show this directional orientation or ston;c “ad, in addition,
. the stomata are arranges in regular rows rc“uung a definite
pattern. -
40062W From the above informatium a reascen for supposing plaat A to be

L.III - 22% a dicotyledon is that the

D1 - 37% A. stomata are smaller than those of lant B.

B. ieaves of piant A stand ir a Yorizontal position.

C. stomata have no regular orienzation.

D. stomata are about egually distributes on both surfaces.
40072G Which of the following facts supports un hypethesis that v
L.IIT - 28% plant B has leaves which stand in a nearly vertical pasition?
D1 - 56%

A. The stomata show xe. ilar uriencatic,.

B. There are nearly as —any stomav2 on the upper surface
as there are on the lower svyface of the leaf.

C. The epidermal cells are verv long comysred with
their width.

D. The stomata are lurger than those of plant A.

E. All of the above support the hypothesis.

40082T Select from the following the statement whic:.. is NOT true

T 0,
3iII‘ _ gg; A. In plant B the cells of the upper surfsce are, on
the average, wider than thuse of the lover
surface of the leaf.
B. In plant B the cells of the upper surface are, orn
the average, longzr than thos: of the lower
sui €ace of the leaf.
C  “he ch.uroplasts in tne guaid cells of both plants
are approximately the same size.
D. The guard cells of plant A appear to contain
approximately the same number of- chloroplasts as
those of plant B.
E. On the evidence of the data given plant B appears
to be a n wocotyledon.




" 40052K

L.III - 40%

Pl - 52%
©40102P

L.IIT - 16%

Dl - 27%

“The mostriikeiyéfhmétion:of’thé speciaiised gﬁardvéélgﬁi’EVE_'

wculd be to L . .

A. control thessize of the holes in' the leaf surface.

B. allow free/exchange of gases between the leaf cells

‘ ‘ 'andwppézenvironment. B S L

C. prevent water entering the inside of the leaf when
it yains. T o

D. prevent the le¢? from being attacked by insect

' . predators. ‘ AR ‘

E. prepare food on which the plantiéén live.  ~

Learning is pussible in all of‘the ofganisms beiow,‘exéept

A. VolvoX.
B. grasshopper.
C. Hydra.
D. e€arthworms.

The graph below shows the rate of uptake‘df oxygen and carbon
dioxide for Tespiration-and photosynthesis respectively, over
a 24-hour period. :

Rate ofT ~ <+ - - Oxygen uptake due
‘uptake ‘torespiration
(litres/ ‘ :
min) , ———— Carbon dioxide
S uptake due to
6 AM 6 PM 6 AM photoSyntHesis
' Time —> :

At point X on the g ..

A. the respiration rate is greater thun the
photosynthetic rate. : _ .

B. the carbon dioxide uptake is greater tham the
oxygen.uptake. ' R

C. both respiration and photosynthesis are increasing.

D. oxvgen uptake and carbon dioxide uptake are in
equilibrium. SRR ce

Some barley seeds were germinated. Samples'weré taken at
regular intervals and their average dry weight calculated, .
as shown on the graph. o e

Average T “ ‘
dry : . B B

weight X '
\-__*-:/




471221
L.IIT - 41%
D1 - 59%
40132X
L.III - 36%
D1 - 47%

‘lFor sectlo X on the graph one can assume that _
V~7f‘A,flphotosvn ne51s has not yet started j&fpf*;f“

- In 1882 T. W. Engelmann carrled out the follow1ng experlment

‘absorption by

B. .the seedllngs are not. ‘growing.: - L
,C.;;welght gain from. photosynthe51s 1s equal to* L
. weight loss by resp1rat10n.;w s
D. the wezght loss ‘is ‘due. to excessive- loss of

: water by seeds as’ they germlnate e

ﬁ'-‘" - -

- He: proJected a whole spectrum on to 2. f11ament of a. green arga<t
in the presence of motile. bacterla wh1ch tended to swim' towards
regions of high oxygen: concentratlon "“The’ experlment was.. !
»carrled out. on.a: m1croscope¢stage and observed under hlgh powera

In another experiment.a spectrum was shone ‘on to chlorophyll a ot
in methyl alcohol The results of tbese experlments are shown R
below: : - _ L o S

”v; Spectralpcolour of_sunlight

1i‘Violet‘ ‘blue " “green |yellow | orange|. red | -

Relatiue amounts
of 1izht
chlorophyll a

in methyl
alcohol.

Engelmann's
experiment.

BaCteria ':;‘:'.-:..::.::E}'u{n'::' svse, " 2y a0 s en . -

oncentratio —— — ~

? T n F11ament o- Al pas

in areas of PRy TS SR e
vt *_’:' - y

greatest 02

concentration ,

The main purpose of Engelmann's experiment was to discovar .

A. which wavelengths of light are be1ng used for uhoto-'g
synthesis. '
B. which part of the filament of algae is responsxo;e
for photosynthesis.
C. which wavelength of light bac eria prefer to 11ve under.
D. why chlorophy11 a absorbs only some wavelﬂngths of light.

The results of the two exper1ments showed that.

A. these bacteria will congregate at the violet and red
ends of the spectrum

B. oxygen is being given off maln1) at the v101et and red
ends of the spectrum.

C. _chlorophyll a absorbs more v1olet and red an°1engths
than any ‘other wavelength of 11ght

D. all of the above are true. .

; ‘..."-",‘ RRTEN ..w'. LR




40142H
L.III - 23%

b1 - 29%
401520
L.IIT - 33%
D1 - 43%

40162E

L.III - 54%

p1 - NS

40172Q

L.III - 56%

D1 - 64%

401828

L.III - NS

D1 - 48%

The main conclusion which would be drawn from the above

experiments is that L ‘
A. photosynthesis utilizes mainly violet and red light,
B. only parts of a filamentous alga are used for

photosynthesis. S
C. if a spectrum is shone on to bacteria they will move
towards the red and violet parts.

Carbohydrates are stored as glycogen in the liver rather
than as glucose. Which of the following properties of

glycogen is not of benefit to the system?

A. Glycogen is easily converted to glucose for
transport by the blood.

B. Glycogen is a large molecule which exerts an
osmotic pressure on the cells of the liver.

C. Glycogen, being a larger molecule than glucose,
has a higher potential energy.

D. Glycogen, being a molecul - formed by condensation
of ginicose, takes up less room for storage.

@

The Loop of Henlé forms part of the nephron, the excretory
structures found in the kidney. Part of the job of the
Loop ofﬂﬂgplé is to extract certain useful ions from the
fluid passing through the loop. If the concentratiun of
the solution of these ions inside the loop is less than that
cn the ontside of the loop, by what process would ions pass

out of the Loop of Henlé?

active transport
diffusion of solvent
osmosis

random movement of ions

ihe nephron is surrcounded by, and intertwined with, blood
vessels which are connected to the renal artery on one side
and the renal vein on the other. Of the following, which
best describes the function of these blood vessels?

supply oxygen to the cells of the kidneyh

D Om

A. to

B. to supply blood so all waste products can be removed

C. to allow supply of oxygen ané allow some waste
products to be removed from the blood

D. to allow the removal of all waste products and allow

the reabsorption of oxyger into the blood

During the evolution of the vertebrates, the heart, like other
organs, underwent several changes. Fish have a two-chambered
heart whereas mammals have a much more efficient one with four
chambers. The most. likely selection pressure to produce this
change would be adaptation to '

A. 1life on land.

B. homoiothermy. -

C. a more complex form of reproduction
viviparity rather than egglaying.

involving
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L.IITI - 40%
D1 ~ 51%
40202Y
L.IXI - 52%
D1 - NS

“The questlons below are based on- the fb110w1ng 1nfbrmat10n Tf‘ -
(Ref. Sc. Am., July 1962, Vol. 207 NO 1), from research into . 0T
the effects of smoklng T . o :

25

20
RELATIVE
DEATH
 RATE 15 : E———
 Survey by Hammcnd~end‘Hqthfon,‘ s
10 1 s ‘.l‘;‘ :
o _,a——'fff—hung’Cghce: o
-(2) _|coronary Arterylmm——""1
0 T - Dlsease ""- SERNL )
Never . 1.9 - 10-20 ~ More than 20 -
‘Smoked (1-14 gm) - (15 24 guﬂ“‘(Mcre than 24 ‘gm) -

CIGARETTES. éMOKi‘.‘? PER DAY

"Relative death rate" is death rate among smokers
divided by death rate among non—smokers ,

0f thi: following, which is the best corclusion from the graph?

A. A person who consumes 10-20 cigarettes a day is

11 times more likely to die from lung cancer
_ than a pzrson who does not smoke cigarettes.

B. If 50 people died from lung cancer you would expect
40 of them to have smoked between 10 and 20
cigarettes a day.

C. People who smoke more than 10 cigarettes a day have
twice the chance of dying from lung cancer compared
with people who do net smoke.

D. People who smoke more than one cigarette a day are
10 times more likely %o develop lung cancer than
those who do not smoke.

Of the following, which is the best conclusion from the graph?

A. A person who smokes 10-20 cigarettes a day i less
likely to die from coronary artery diseass than
one who smokes from 1-9 cigarettes a day.

3. If 100 people die £from coronary artery disease we
would ¢:pect 90 of t'.em to have smoked more than
20 cizaraites a day.

C. A person who smokes more than 20 cigarettes a day is
2% times more likely to die from coronary artery
disease than a . :son who does not smoke.

D. A person who smokes 40 cigarettes a day is twice as
11ke1y to die from coronary artery disease as a
person who does not smoke. 5@9 L




40212J
L.III - 43%
D1 - 71%
40222V
L.III-- 34%
D1 " - NS
. 40232K
CL.IIT - 29%
‘Dl - NS |
- 40242R
L L.III - 45%

Lo,
i

~.D1 " - NS

A student was asked to part1c1pate in the. follow1ng experlment. )
He fasted for 12 hours_and then had-a meal- ‘of sugary milk.
" This was followed by a further fasting period of 12. hours.

During this latter period of time his blood sugar concentration o

was measured at hourly intervals. The graph below represents
what was expected and the actuai amounts obta1ned
-257 ""expeeted
% of |
blood
‘sugar

1 2 3 45 6 7 8 9 10 11 12
Time in hours
Assuming there was no mistake in measurements, the difference

between the expected curve and that actually obtained is best
explained by one of the following. - Which onme is it?

A. There was a removal of sugar from the "blood and
a storage in the body.
B. There was too much sugar and the excess was excreted.
C. The body used more sugar than was expected.
D. The body did not digest and absorb all the sugar.

The mechanism of the Tnovement of the contents of the sieve
tubes in plants cannot be defined as diffusion since

A. the phloem contains a 10% solution of sucrose.
B. the rate of flow is many times faster than the
rate of diffusion.
C. the mature sieve tube cells do not contain a nucleus.

For each of the following condltlons, choose whether the
guard cells of a leaf would probably be

A. fully open.
B. partialily open.
C. completely closed.

atmosphere very moist, a large amount of water in the soil,
sunlight p1ent1fu1

atmosphere moist, plentiful supply of soil water, cloudy
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ﬁjThe questlons below depend upon the followrfg 1nf rmatlor'f“"v

;;,coloured w1th phenol-red , h
-;.red colour had not changed but the next.mo '

:'contalnlng no, plant

5’;40252C . ‘t-These results 1nd1cate.(hat

“%L I 'f12%, ?Tnh‘A 1ight causes’a: change in t}> .colour o

'_?§$; B - darkness. causes. a: ‘change in. the
' C -an acidic; substance is. produced
' ‘the: 11ght ~
D. an. ac1d1c substance 1" produ o
T b ’ the dark RN - A
©.40262N | ‘The experlment was probably,’estlng whether
L.III - 35% AP T PR
D1 - - 65% A. _ green. plants esplre.‘pﬂsn...,p.nn.
) B.- phenol-red is an indicator. - . -
C. 1light is necessary “for: photosynthesls
D. phenol-red is. yellow in ac1d ,
402727 , If a few drops of concentrated manganere sulphate solutlon and
L.III - 32% | a few drops of sodium hydrox1de solution are ‘added to a solution
D1 ' .- 34% containing oxygen, a brown prec1p1tate will result “The. greater

the oxygen content of -the tesf solutlon the deeper the brown
colour that is produced. . ,

Three tubes marked X, Y and Z respect1vely were fllled Wlth water}

An actlvely growing sprig of Elodea (a green aquatic’ plant) was ' .
placed in tubes X and Y. Tubes X and Z were placed in sunllght‘

tube Y in the dark.

SUNLIGHT o - DARK .
A
Water ‘ B\Water
\_/ \-/ ) '\’ /
Tube X Tube Z ' Tube Y

After 3 hours the Elodea was removed and a few drops cach of
manganese sulphate and sodium hydroxide were added tc¢ each tube.

The precipitate of darkest colour was mos 11kely found in

tubes X and Y equally.
tube X.
tube Y.

tube Z. " 92
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-Cellulose-dlgestlng mlcroorganlsms are found in the a11mentary

fca“als of cows and horses. - In COWS they 11ve in- the rumen (a - S
;cnamber of the. "stomach') but in horses they live in the. caecum
~ (an extension of the large intestine).  The products of

cellulose digestion are fatty ac1ds wh1ch pass on through the
) a11mentary canal . - _

VLH40282K : " The cow can get more. nutrltlon from the relatlonshlp because,
CLUITIT - 61% -in the cow's system, .

Dl 7 NS. A, .fatty acids have a greater chance of be1ng absorbed.
' B. fatty acids can be broken down more easily in the "stomach".
C. cellulose would be broken down by the time it reached the
caecum and therefore would be 1ess su1tab1e for m1cro-
‘organisms.
D. fatty acids are less 11ke1y to 1nf1uence absorptlon in
the large intestine.

Measurements were made of the rate of growth of phytoplankton
at different depths in a freshwater lake: ’
700-

Productivity j '
mg/day

0 A a i L " Y M s J

0 : 5 10 depth (metres)

40292W The decrease in productivity with depth would mo»t 11kery be
L.III - NS related to -

D1 - 17% A. the decreased solub111ty of oxygen and -carbon

- dioxide with ‘increase in pressure.
B. the decrease in the amount of light ava11ab1e
for. photosynthe51s
C. an increase in pressure causing damage to plant cells.
D. an increase in the number of consumers. :

40302G At one time men thoughtthat all the matter in a plant came

L.III - 29% from the water supplied to the plant. ‘If this were true,

. D1 - 28% which of the follow1ng would equa1 the gain in weight of a
‘ growing p1ant?'

A. the welght of water poured cn the’ p1ant

B. the difference between the weight of water
entering the plant and water leaving the plant

C. the difference beiween the weight of atmospheric
gases entering the plant and atmospher1c gases
leaving the plant

D. the sum of the weight of water and atmospherrc

gases. entering the plant -
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1_'40312T, -1 . Plants 11V1ng in dry reglons ‘have a re1at1ve1y slow rate of ,T“
~L.IIT - 58% | - growth compared with plants 1n other reglons.,‘ The probable
D1 - NS | reason for. this is

“A. the presence of a thlck cut1c1e on the lnaves which
-0 slows._down diffusion of gases into the lesaf.

'B. poor root development which. slows down the uptake
.~ of minerals from the.soil. -

C. the slow rate of resp1ratlon due to lack of water
D. the closure of the stomata to prevent loss of water.,

40322D For several centuries man be11eved that a plant grew because_h
- L.IIT -~ 46% its roots were consuming soil. - Which of the following

DI - 60% procedures would be most useful in test1ng the truth of this
idea?

A. Find if the same chemlcals are present in
plants and soil.

B. See if the weight of soil in a pail decreases
as a plant grows in the pail.

™ C. Note the weight of plants. grown in several d1fferent

types of so0il. :

D. Find out what effect the addltlon of water has on
the growth rate of several different plants.

E. Make comparisons between the rate of growth of plants
and the den51ty of the soil the plants are-
growing in.

40332P Of the following, the an1ma1 whose chemical reactions would
L.III - 15% be most affected by a 10 C fall in external temperature
D1 - 28% would be a :

A. man.

B. dog.

C. snake.

D. budgerigar.
40342A Many warm blooded animals will become dormant or hibernate
L.IITI - NS when the environmental temperature is low or the food scarce.
D1 - 69% A consequence of this is that, usually,

A. food reserves will be used up and the
animal will die.

B. the animals will soon become dehydrated as
they can no longer take in water.

C. their body temperature will fall below the
normal set point.

D. their body temperature will remain =t the
normal set point as they are homoiothermic.

94




mllllmetres of 02 per gram of body welght'per hou'
. 900 :vv:v “JV. . v,._ N ‘s : -

| Metaboric

ate H0

11000 ooo 2000000 3000000 4000 ooo |
Body welght in grams " .

a03s52L | From the above graph 1t can- be pred1cted that
L.III - 31%

- b1 -ns | AL elephants should have a. h1gh metabollc rate

B. “mice should ‘have -a low metabolic rate.

C. mammals weighing-less: than 100 OOO grams should

: .be extremely active, - :

o - R D}“mammals with a 1arge surfacg area-to volume ratlo
IO o g should have a low metabollc rate .

;346363Y - It has heen found experlmentally thatfm1cei )
L.III - NS breathe water instead of air" prov1ded certain- condltlons g
D1~ - 48%| are met, ' Which comb1nat10n of two. of:the". follow1ng ,
i S 4'cond1tlons should prove to oe most pract1ca1 to ach1evev

the above result’ I en o

I Put the lungs on the out51de of the body "
IT Greatly increase the amount ‘of. oxygen in . the water
P - IIT Have the" water at the same osmot1c pressurelas
R _ .. ".the blood. ' R
P IV Change the shape of the ]xngs SO that they are L
like gills: S e T
A, Land IV o f s
B, II and IV i - e b
C. II and III
- D. III and IV.

, 40373J = ‘Experlments with pregnant rats show that the foetus can ‘
o LJIIT - 37% ‘survive decelerations of up to 10 000 g (g = force of gravlty),
.. Dl - 45%| -although the mother rats themselves die. A deep 'sea:diver '
S : ‘risks death, if he surfaces too quickly, due to release of -
gas bubbles in his blood. The sudden decompre551ons
- experienced by the diver are akin to the deceleratlons ‘
.’experlenced by the foetus.,

The experlments with rats suggest that the diver could
survive sudden decumpression prov1ded he

A. could breathe oxygen from a 11qu1d

B. was surrounded by soft materials.

C. helé his breath-durlng the decompre sion perlod.
- ;_D.-“was very youﬁg ¥ .




Interaction, Maintenance =

rf-ﬂ50011K : .
7 LJIII - 64% . of the. follow1ng.3 WhICh one does not 1nvolve thlS
;“D; - 1% o A.-_the malntenance ‘of body temperature 1n,”-'
‘ ' ‘-;.poikilothermic: animals ,1_ P e
B. feedback mechanisms =~ . . ' ’
C. sugar concentration in blood plasma
D. comn051tson of urine in mammals
50021 Which of the folloW1ng is not recycled, 1n a blologlcal sense?
e -
;iIII i ggé A. organic matters ' .
B. carbon dioxide
C. oxygen
D. energy
50032H The presence of sugar in tie urine of a diabetic does not.
L.III - 36% necessarily indicate that the kidneys are-functioning
D1 - 62% improperly. = It generally means that the blood-sugar’
concentration ‘is higher than normal and that the kidneys .. 4
are remov1ng ‘part of the excess. ~The liver plays a critical
role in regulating blood-sugar levels.  The muscles are '
also important elements in this regulatory system, -
Which of the follow1ng would not be caused by insulin acting
to reduce the concentration of glucose in the blood°
A. stimulation of the muscles to remove more
glucose from the blood |
B. stimulation of both the muscles and the liver to
convert more glucose into glycogen for storage
C. stimulation of the liver to produce glucose from
glycogen or other stored materials.
D. stimulation of the muscles and the liver to
oxidize carbohydrates at a more rapid rate
500420 Oestrogen and proygesterone are two hormones which are produced
L.III - 59% by the ovary. One of their important functions is to ensure
D1 - NS preparation of the uterus for receiving the fertilized ovum.
In an experiment on mature female rats the pituitary was ‘
removed and it was found that the rats ceased to produce young.
Which of the Sollowing inferences can be drawn from the
results of this experiment?.
A. The pituitary influeiices the ovaries.
B. The pituitary is necessary for reproductlon
C. The pituitary 1nfluences both the ovaries and the
- . uterus. : , -
b R & . D, There is“a complex 1nteract1on between the p1tu1tary d'f!’fﬁ
R AT P I _.and the. IEPIOdUCLIVe organs.’ ‘ fi,“ T
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50052E

LIII - 37%
Dl1. - 46%
501622 ]
L.III - S57%
D1 - NS
50154Q

L.III - 69%
D1 - NS

The following questions relate to the paragraph and graph
below:

A scientist had some plant material and he wished to find
the approximate salt concentration in the cells of this -
plant. To do this he placed some material in solutions
of different salt concentration, and measured the volume
of one cell (measurements of volume enclosed by membrane) .
The following results were obtained:

T ¢

VOLUME

[1 A A 1 i

10 9 8 7 6 5 4 3 2 1
< SALT CONCENTRATION (g/litre)

0

Which point corresponds to the approximate salt concentration
of the cell?

The best explanation for what has occurred at D is that the

cell has died. ,
membrane has become permeable to salt.
membrane has become permeable to water.
cell has burst.

OSOw>

Change seems to be an almost universal characteristic of
natural communities. Such communities tend towards a climax
governed by a particular climate. This climatic climax is
usually not reached because of soil factors or, more generally
in Tasmania, fire. Eucalypt forests regenerate when fire
clears the vegetation and seed falls from adult trees. Button
grass plains are thought to be the result of frequent firing of
eucalypt forest by the Tasmanian Aborigine. °

Which of the following stuatements is most relevant to Tasmania?

A. The climatic climax community is eucalypt fore:t.

B. 1If eucalypt forests are burnt down their replaccment
is button grass plains.

C. Soil type is more important than climate in
determining vegetation.

D. Eucalypt forests can be eliminated by frequent fires.
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50063R
L.IIT - 32%
D1 - 38%
50073C
L.IIT - 18%
D1 - 15%
50083N
L.ITII - 34%
D1 - 47%
500932
L.III - 48%

D1 - 54%

Motor

Flower Pot

L i |

The apparatus shown is called a klinostat. The motor causes
the flower-pot to rotate about the horizontal axis at a speed
which can be selected by the user. Balsam plants, which were
already well estsblished in identical pots, were placed in
some of these apparatuses for 30 days. When the plants were
removed the following results had been obtained.

(DIAGRAMMATIC SECTIONS SHOWN)

Shortly after the experiment commenced the motor of one
klinostat fused and could not be repaired. The plant remained
in the apparatus for the entire experiment. Which of the
above plants was it most likely to be?

One weekend the cleaner inadvertently switched off one klinostat.
The klinostat was switched on again after 2 days and the plant
kept in the apparatus for the entire experiment. Which of the
above plants was it most likely to be?

Which of the following explanations would be most iikely to
account for the result shown in diagram E?

A. The plant became infected with a virus disease.

B. The klinostat was set to revolve at only one
revolution per day.

C. The klinostat was set to revolve at only one
revolution per week.

D. The pot was less porous than the others and
thus received too little water.

E. The plant was larger than the others at the
start and became pot-bound.

From the explanations in the previous question, which one would
be most likely to account for the result shown in diagram D?
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Study the grapha below and then answer the questions on »the_ next page. . .-
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. 50103K .

' L.III - 38%
D1 - 33%
50114X
L.III - 36%
D1 - 52%
501243
L.III - 31%
D1 - 52%
50134U
L.III - 65%
D1 - 60%
S50144E
L.IIY - WS
B1 - 59% 1)

\‘l

_«fne_klinostat was set to revolve. at 4 revolutlons per~m1nute-—wlwmw

when the recommended speed is Z-4 Tevolutions per hour.
Of the above plants which one most probably came from this
apparatus? .

The increase in body weight from Z to Y on the graphs opposite
can be directly associated with

increase in the amount of food consumed.

decrease in the production of dilute urine.

decrease in metabolism because the sheep do not
have to search for water.

D. increase in water consumption.

Ow >

From the graphs it can be seen that, during the time the sheep
had a restricted water 1ntake, they were allowed to drink

no water at all.

about 80 ml of water daily. .. ..wu
about one litre of water a day.

about five litres of water a day.

OO0 w>

From the graphs and from a knowledge of blology it can be
seen that during the period of restricted water intake the
production of urine was about

"A. the same as the amount of water drumk.

B. the same as-the amount of water lost-from-the lungs,M""‘*4”

skin and bowel.
C. half the increase in body weight each day
D. twice the amount of water retained by the body.

GENERALISATION:

When many species of mammal are dehydrated by being
totally deprived of water for several days and are
then given unlimited access to water, rehydration is
prompt and usually complete, with over—compensatlon
rare and 1n91gn1f1cant so that it is uncommon for
water to be ingested in excess sufficient to give
rise to water diuresis.

The purpose of the experiment was to test the validity of
this generalisation. After obtaining the results shown on
the graph the scientist (Warner, 1971) concluded that

... when sheep zre subjected to a chronic
dehydration by prolonged reduction in water intake,
and then given access tc ample water. readJustment
occupies several weeks and includes periods of
gross over-compensation and a marked water
diuresis."

The part of the graphs that directly demonstrates the
occurrence of "marked water diuresis" is

vertical distance UT.
peak W.

horizontal distance UV.
curve X.

© 0w >
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Cellular Level

60011E . Each protein is made up of many amino acids. Different
L.III - 27% proteins differ in B LA
D1 - NS A. the total number of amino acids.
B. the proportions of different amino acids.
C. the order in which amino acids are arranged.
D. all of the above features.
60021Q Aerobic respiration releases more energy for use by an
L.IIT -~ 43% organism.than. anaerobic.respiration because - RIS
D1 - NS A. oxygen is a requirement for aerobic respiration
but not for anaerobic respiration.
B. aerobic respiration results in a more complete
breakdown of sucrose than anaerobic respiration.
C. the process of aerobic respiration requires more
energy for its completion.
D. a by-product of aerobic respiration is carbon
dioxide while that of anaerobic resplratlon
is alcohol.
60031B At least some cells of all plants do not contain
L.III - 51% A )
D1 - 71% . a nucleus..
B. mitochondria.
C. ribosomes.
D. chloroplasts.

6004 1M The burning of wood is a process involving the release of
L.III - 24% energy by oxidation. A comparable process in the cell is
D1 - 46% A. photosynthesis.

B. excretion.
C. digestion.
D. respiraticen.
60051Y Which slement is not found in carbohydrates but is found in
L.III - 14% proteins?
D1 - 23% A. carbon i
B. mitrogen :
C. hydrogen
D. oxygen
o ‘1()1




A type of toadstool Mzcena SP.» whlch BTOWS in Japan has ‘
“"been found to be luminous. - o

" 'The total amount of energy emitted as 11ght from the" toad-'
33% stools would be

o.n - 29% A. 1less than the total amount taken in from the
envirenment.
B. equal to the total amount taken in from the
’ environment.
C. more than the total amount taken in from the .
environment. .
60071V The nutrition of these toadstools would certainly be
L.IITI - NS described as
-7
D1 75% A. photosynthetic.
B. autotrophic.
C. heterotrophic.
D. saprophytic.
60081F '0f the following statements about enzymes, one is not

L.III - 68% always correct. Which is it?

D1 - 88% A. They break down large molecules into smaller ones.
. B. The substance upon which they work is called the -
substrate. ‘
C. They are catalysts. . '
D. The name is derived from the Greek word zymos,‘“”“““ -
meaning yeast. : '
60091R Which one of the following statements on the two kinds. of
L.IITI - 50% nucleic acids is incorrect? : , -
D1 - 60% A. They are composed of base plus sugar plus
phosphate molecules.
B. They are found in the nucleus.
C. They can both pass through the nuclear membrane.
D. They differ from one another in the bases
"~ they contain.
602227 Excessive amounts of fertiliser added to soil, without =~
L.IIT - 44% adequate knowledge of the nutrient content of the 5011, can
D1 - 43% produce poor plant growth. Of the following the best reason

for this is that

A. plant roots dehydrate by osmosis.

B. too much of one ion can restrict the uptake of
another.

C. too many icns may decrease the actlon of decomposer
organisms.

D. too many ions reduce the supply of oxyvgen which is
essential for plant root growth.
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60102D
“L.TII
D1

60112P
L.III
D1

60122A
L.III.
D1

60132L
L.III
D1

60142X
L.III
D1

60152H
L.III
D1

60162U
L.III
D1

i

52%
75%

51%
61%

NS
42%

48%
58%

38%
NS

67%
70%

19%
36%

The following questions relate to the diagram below:

(D) Vacuoles

(Cj Nﬁciéug

\ (B) Cell Membrane
B EER o

‘, -(A) “Ribosomes

// (B) Mitochondria

In which area does active protein synthesis occur? - -

In which area are there enzymes which are capable of
breaking down glucose?

If this was a unicellular fresh water organism, vhich
structures would be very active in maintaining water

concentration?
"x"

In which organelle does the process ADP + P _i;ATP occur?
enzyme

"x" in the above equation is most likely to be

A. energy.

B. protein.

C. sugar.

D. water. et

The equation ADP + P-———Ei; ATP describes what happens when
enzyme

A. carbohydrate is metabolised.
B. starch is synthesised.

C. protein is formed.

D. diffusion occurs.

In which organelle is DNA found?




. The diagram above represents a cell from an unknown pleee S
of tissue. Answer the follow1ng questions with reference._
to the above information. '

60172E If organelles 'Y' are coloured green they are most—— - - e

L.III - NS probably
D1 - 11% :

A. o0il droplets.

B. wvacuoles . .

C. nuclei. A e e et s i
D. chloroplasts. . o

60182Q If organelles 'Y' were absent or colourless, tP'n the cell
L.III - 86% could be identified as ,

B.- animal.
C. plant or animal.

60192B If organelles W and Z were absent, the cell would most
L.IIT - 48% probably be

1 - 81%

D1 81% A. dead.

B. of animal origin.
C. of plant origin.
D. 1lacking in essential mineral ions.

‘ - 60202M If organelle 'V' was absent;the cell would most probebly be
 L.IIT - 57% o T o '
b1 - NS A. dead.

B. of animal origin.
'C. of plant origin.
D.  lacking in essential mineral ions.

{L,60212Y; What is the best-explanation of how 'W' is formed?
. L.III - 78% | o

D1 - NS A. The organelle increases in size to allow the cell to

control all of its biochemical activities efficiently.
& B. The organelle takes a-major role in metabolism 1n
e AR I 7" exchange of gases and fluids.
' C. The cell cannot cope with metabolism as 1t grows
~ unless 'W' is present.
D. The cell increases in size but the amount of cytoplasm
remains virtually unchanged.
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“"The fb110w1ng 1nformatr9n relates to the questlonsibelow

s e

Assume that 75.g of a~ sugar Ablose undergoes pertlal
hydroly51s to- produce SO g of Xiosé and 25 g of: Diose-

' ‘more’ 51mp1e sugars- than Abiose. ‘The Xiose will. undergo
further" hydrolv51s to produce 25 g each of. the- sugars
Ciose and Flose, which in’ turn will-not undergo further
hydrolys1s Dlose does not hydrolyse. "i;*,m,‘

60232V Abiose is a 77

SIII; : 2?%' . A;“%monosacchar1de B
R ' B. ,dlsaCcharlde T
T . C. trisaccharide. .
e D.  polysaccharide.. |
. 60242F * Yiose is composed of ',~¥~wm~
7f3iIII‘: gzz : 'A. TFiose and. Ciose.
- B." Ciose and Diose.
C. - Xiose and Fiose:
- D. Diose and Fiose..-
v 60252R. | Fioseisa
- .giIII - 222 A. monosaccharide.’
e B. -disaccharide.
C. --trisaccharide.
» D. polysaccharlde RN
60262C If Fiose and Diose were dehydrated under the r1ght chem1cal
L.III - 55% conditions :they would form
D1 - 55% A. Xiose.
B. Yiose.
C. Abiose.
D. some other sugar.
60272N A greater number of enzymes are involved in the completion of
L.III - 55% aerobic respiration than in anaerobic respiration because
D1 - 55% A. aerobic respiration involves a greater number o

_ of chemical reactions.
B. aerobic re5p1rat10n produces more energy.
C. anaerobic respiration involves a greater number -
of chemical reactions.
D. aerobic resp1rat10n is carried out by more complex
organisms.
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602822

L.III - 23%

D1 - 37%

60292K
CL.III - 40%

D1 - 52%

- 20% glucose

--The. questlons below are. based on the fbllow1ngA1nformat10"‘;ﬂ“;f

A biologist. investigating a pure culture of. m1croorgan15ms
found that- they hydrolyse maltose ‘to glucose which they
then-use as.a source of energy. The microerganisms can

survive in a medium in which. maltose is the only. source of

carbon. A substance S which specifically prevents the
enzyme maltase from acting is added to the culture.

After the introduction of substance S the blologlst would
expect the microerganisms to

A. rapldly decline in number.

B. reproduce more rapidly.

C. reproduce but more slowly than before.
D. 1live but lose the power to reproduce

Which of the following would have to be 1ntroduced if the’
biological processes of the microorganisms were to continue
as they were before substance S was 1ntroduced?

A. maltose
B. maltase
C. sucrose
D. glucose

For the questions below, refer to this d1agram and to the:
following data: . | :
Slde B

7

Side A

1% copper
sulphate
water

2% copper.

water

SN

/

Membrane permeable to water and copper
sulphate but impermeable to glucose.

At the beginning of the experiment, the solutions in
the two arms of the tube are as pictured. They are
separated at the bottom of the tube by a differentially
permeable membrane. The volumes on either side of the
tube are the same, and thus the level of liquid in both
arms is also the samé. = The apparatus is allowed to
stand for several days.
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o .60302W

ULLIII - 51%
D1 - 68%|
60312G
L.III - 33%
DI - 41%
60322T
L.III - 61%
DI - 68%

-

_The glucose solution of side.A will .
A.

become more concentrated and thzat on. side B will
become less concentrated since water moves .
from A to B.

become more concentrated and that on side B will
become less concentrated since water passes
from B to A. ‘

become less. concentrated and that on side B will
‘become ‘more concentrated s1nce water passes
from A to B. . K

become less concentrated and that on side B will
become more concemtrated s1nce water passes
from B to A.

Of the following, wh1ch one best descr1bes what w111 happen
to the copper sulphate a. the experiment proceeds° o

A

B.

There will be no passage of copper sulphate because
. solutes ‘do not go through semi-permeable membranes.
There will be a Sllght passage of this substance but
the passage will be restricted by the size of the
pores in the membrane.
There will be a slow movement, since the
concentrations are nearly equal.
There will be no passage as the copper Sulphate is
insoluble.

Osmotic pressure will be greatest on

in>

side B at the beginning of the experiment.
side B at the end of the experiment.
side A at the beginning of the experiment.
side A at the end of the experiment.
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_ Continuity

700112
L.III
D1

70021K
L.III
D1

700310
LI
Dl

- 70041G
L.III
D1

41%
61%

41%
74%

-41%

NS

30%
59%

A mutation is best‘defined as
‘ A.

the sudden appearance of a new character that,
is subsequently inherited.

the modification of a structure by use ‘or disuse.

a small change in an organism 1nduced by a sudden
environmental change.

a change that is not seen in succeedlng generatlons

New gene combinations are found after meiosis as a direct

result of
A. spindle formation.
B. pairing of homologous chromosomes.
C. separation of homologous chromosomes.
D. separatlon of chromatids.
E. crossing over between chromatlds

Which of the fOllOWlng is always true of a species that
reproduces sexually? '

A.

B.

Some individuals of the species are'male and
others female. :
Copulatlon always takes place between two individuals.
The species must have evolved recently in evolutlonary,
history. - s
Meiosis takes place at some stage 1n 1ts 11fe

b

The offsprlng of sexually reproduclng organlsms show greater |
diversity than the offspring.of organlsms that reproduce . .~ -
asexually. The chief reason for thls 1s that ‘ S

A.

"B.

sexually reproduclng organlsms have a h1gher
‘mutation yate.

sexually- reproducing organlsms have greater
powers of dispersal, so their offsprlng
encounter more varied environments. ’

genes are reshuffled dur1ng meiosis and
fertilization. N

asexually reproducing organlsms show 1ess.
structural variation than sexually re-
producing organlsms
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72 70061D
< LT -
St L

5.
Yy
v

70071P
L.IIT -
D1 -

70082B
L.IIT -
D1 -

70092M
- L.JIII -
) -

.- 70132F
S LUIIL -
?;, D1 -

63%
NS -

35%
73%

24%
NS

16%
a7%

20%
33%

. Cell.division in.all woody. véscularvplantsqucuggwinw  h'f”“

moQw>»

root meristem only.

shoot mgristemronly.

cambium only. . . ‘

apical meristem and cambium only.
apical meristem, root tip and cambium.

The advantage of asexual reproduction fromlan evolutibnary'

point of_view,is that

A.

B.

C.

D.

all the offspring will be well suited to the " .~ S e
" same environment as the parents. = , C S

dispersal into new envircaments is more -

readily accomplished. . =~ = o
there is less. chance of the offspring showing.

a new recessive character.. -~ . = -
it Qllows plant. breeders to produce genetically

uniform crops. ‘ T ;

The number of chromosomes in the gametes of an animal is

oOQw»>

double the number in the body cells.
half the number in the body cells.

the same as the number in the body cells.
always 23. , ‘

When two alternative genés (alleles) occur in a particulér'.

individual, A
A. one is always dominant over the other.
B. one is always incompletely dominant over the other.
C. an intermediate condition will always result.
D. -

none of the above is necessarily true.

Some charccteristics (e.g., red hair in man) "skip a
generation". This can occur when they are

oQwpP

dominant.

incompletely dominant.
recessive.

homozygous.

Wnich group of organisms represents the most probable order
of succession of plants in a barren, rocky area?

oOw>

mosses, gra.ses, shrubs, trees
licher:, mosses, grasses, shrubs
lichens, grasses, shrubs, mosses .
mosses, lichens, grasses, shrubs
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70102 . .

L.IIT - 59%
D1 - NS
701127
L.III - 60%
DI -NS
70122V
L.III - 35%
DI - NS

- Nondisjunction can result in the following type of cell

division. :

gamete 1 gamete 2

If this occurred, as shown, in an individual that was
heterozygous for two charact. s, as shown, and gamete 1 was
fertilized by a gamete carrying the recessive genes p and q,
the resulting individual would have ‘

trait P and trait Q.
trait P and either tra’t Q or q.
trait p and trait q.
trait p and either trait Q or q.

Sows>

One of Mendel's experiments invelved crossing pure-breeding
peas having yellow seeds-with pure-breeding peas having green
seeds. All of the seeds frum this cvoss were yellow. . On
Planting these yellow seeds and allowing the plants“to self-
fertilizz, 6022 yellow seeds and 2001 green seeds were
obtained. ' ' :

Mendel planted some of the 6022 yellow seeds and allowed the
resulting plants to self fertilize. - . Lo

What results should have been ekpected from”fhis'exﬁeriment
if a large number of seeds warefproduced'by each plant?

A. Y3 of the plants produced only yellow seeds '
and %3 of:the plants produced both yellow and
green seeds. -~ . .00

B. 14 of the plants produced only yellow seeds
and 3/4 of the plants produced both'yellow and
- green seeds. ' ' R .

C. All plants produced yellow seeds.

D. All plants produced greun seeds.

Mendel planted some of the 2001 green seeds and allowed the
resulting plants to self-fertilize. - What results should
have been expected from this experiment? o

A. U3 of the plants produced yellow seeds, 2/3 of
the plants. produced both yellow.and green seeds.
B. 1/4 of the plants produced yellow seeds, 3/4 of the
' plants produced both yellow and green seeds.
C. All plants prbdhced yellow seeds.
D. All plents produced green seeds.




“70147T

L.III - 43%
- 48%

D1

PLACENTAL
GONADDTROPHINS [E]

70153D
L.III - 6i%
- D1 - NS
70163P
L.III - 36%
D1 - 60%
70173A
L.III - NS

D1. - 35%

In a carefully controlled experiment with the fungus
Neurospora the majority of spores were found to germinate

and grow on a medium of sucrose, biotin and inorganic nutrients
only. A few of the spores, however, required additional
organic nutrients before growth proceeded. = Which of the -
following is the most probable explanation of this difference?

A. Some of the spores were mutants lacking certain enzymes .

B. Spores from another fungus had entered the medium.

C. Some of the spores were sterile. :

D. Neurospora is evolving and producing a new species with
different nutritional requirements.

Sttdy the following diagram,'shOWing horﬁone secretion in
placental mammals. '

PITUITARY

PROGESTERONE OXYTOCIN

OESTROGEN

For the following questions, choose your answer from A to H

. on the diagram.

If the basic diagram were used to compare a pregnant kangaroo
with a pregnant rat, one arrow would be absent altogether from

the kangaroo diagram. Which is it?

Breeding cycles in some animals are seasonal and are initiated
by a change in daylength acting on control centres influencing
the pituitary. Which hormone would be the first one to be
released at the beginning of the breeding cycle?

In a pregnant animal at full term and at the initiation of
uterine birth contractions, secretion of all hormones will be
high, except for two. One of these is FSH. What is the
other one?
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Use this data to answer the following questions.

@ |

The chart illustrates a family tree for a family which has a
high incidence of the genetic trait called deaf-mutism, which
results in deafness at birth.

§ deaf-mute nale physiologically normal male
@ deaf-mute female O physiologically normal female
70183L The fo’lowing at: statements about individual number 6.
L.III - 50% | From your knowiedge of genetics and an examinatior. of the
D1 - 57% | chart, which one COULD be INCORRECT?

A. Both her grandmothers carried the deaf-mutism gene.
B. Both her aunts carried the deaf-mutism gene.

C. Her father was a deaf-mute.

D. She is a deaf-mute.

E. Her parents were cousins.

d

70193X Why do female deaf-mutes occur only very rarely?

%iIII : :g: A. The gene is rare and must be possessed by both parents.
! B. The gene is nearly always lethal to females at puberty.
C. Males who are deaf and dumb are not usually selected

D

to become fathers.
Females who are deaf and dumb are often not
intelligent enough to make good mothers

Answer the following two questions by selecting one of the
possibilities from the alternatives below:

A. %0 (1mp0551b1e or very nearly)

B. 0.0625 = l/16

C. 0.125 = 1/8

D. 0.25 = l/4

E. 2.5 =12

F. 0.75 = 3/4

G. <41 (certain or very nearly) )
70203H What is the probability that 1nd1V1dual 1 carries the gene

L.IIT - 77% for deaf-mutism?

DL - 74%
o *hflf;¥5kﬁﬂf‘5 N IR, o 112




...70213U

©L.IIT - 75%

DI - NS
70223E
L.III - 26%
D1 - 38%
70232P
L.III - 69%
DI - NS
70242A
L.III - 48%
D1 - 75%
70252L |
L.IIT - 17%
DI - NS

What is the probability that individual 2 carries the gehe
for deaf-mutism? .

Suppose a father with a gene pair QQ and a mother with a gene
pair qq have a son. Since the dominant Q should mask the
recessive q, the son should display the trait Q. However,
it is observed that he displays q instead. Which one of the
following chromosome pairs in the son could lead to this
situation?

A. B. C. M

£

Study the following information and the chart before answering
the questions below. Cf'

: AT
The probabilities of
obtaining offspring of RT Rt T rt
various genotypes from R Ly 1{ 1,1y
two parents heterozygous - 16] 16) 161 16
for two characteristics 1 1 1 1
R and T is illustrated Rl /16| “A6| "As| /16
in the chart (sometimes ﬁa 1 1 1 1/
called a punnet square). r1} /1d 46| sl 16
1 1 1 1
rt /16 46 &6 46

The number of different genotypes obtained from such a
dihybrid cross is

A. 16.
B. 9.
c. 8.
D. 6.
E. 4.

The probability of obtaining the genotype RrTt from such a
cross 1is

A 1.
B. l/s.
C. i/16.
D. ~/4.
E. 3/16.
The genotype rrtt is said to be
A. angora or persian.

B. 1lacking in dominance.
C. double recessive.
" . D. . completely heterozygous.




702642

TTLUIIT < 56%)
ool - NS
70272H
L.IIT - 48%
DI - 72%
70282U
L.IIT - 49%
D1 - 65%

Suppose that, from all the differert genotypes in the .
table, only six phenotypes could be d1st1ngu1shed _This

‘ would imply that.

A. both pairs of alleles exh1b1ted complete
~ dominance. of one gene over the other.

B. -both pairs of alleles showed complete lack of
dominance.

C. there was dominance in one pa1r of alleles and
lack of dominance in the other. :

D. gene dominance did not control the phenotype
in this particular example.

For each of the questions following, select from the answers
below, the alternative which would best account for the
probabilities shown in the punnet square:

A. a lethal gene combination rr -

B. a lethal gene combination tt

C. a more complex lethal gene combination than
either A or B above

D. linkage between Rt and rT genes

E. 1linkage between RT and rt genes

o

RT Rt rT__rt
1 1, 1

RY 42 712] /12| /12
1
/12|

o?
’W\
RT Rt rT rt
RT| Lo [ 10| 1p] Y/
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Evolution

80011U

- L.IIT - 52%
D1 - NS
80021E
L.III - 51%
D1 - 65%
80031Q
L.IIT - 23%
D1 - NS

Natural selection is sometimes described as the "survival of
the fittest". The fittest, in this context, means those
organisms which ,

A. 1live longest.

B. can obtain most food.

C. are most resistant to disease.

D. produce the largest number of healthy offspring.

What has the greatest influence in allowing natural selection
to take place?

A. variation
B. ecological change
C. isolation

Many types of bacteria which were previously sensitive to
antibiotics like penicillin are now resistant. This is

" probably because

A. inferior quality penicillin is used today.

B. bacteria have become accustomed to penicillin
because of frequent exposure to it.

C. resistant strains of bacteria have been selected
out from the original population.

D. atomic fallout has changed the bacteria, making
them resistant to peniciilin.

Use the following information to answer the questions below:

In England two forms of the peppered moth exist, a light
coloured form and a much darker form. In addition, in
industrial areas the tree trunks on which these moths
rest during the day are much darker than in non-
industrial areas, because of pollution.

In the 1950's a group of biologists released a large
number of moths in two localities and later tried to
recapture them. Their results are shown below.

Moths Released Moths Recaptured

-Area . . A
Dazk| Light | Dark Light
Non-polluted 488 496 34 62
Polluted , 493 137 73 . 10




' 80043D

L III= 27% L

D1 - NS
80054Q
D1 - 41%
80064B..
L.IIT - 40%

. p1 - 54%
80074M
L.III - 20%
D1 - 28%
80084Y -
L.III - NS
D1 - 65%

sititude.

From this table it seems likelv that, of the following factors,

the one with the greatest-survival value for all the moths.was..... ....

the
A. degree of pollution of the env1ronment
B. number of moths released.
C. camouflage possibilities of the resting places.
D. darkness of the moths' colourings.

A weakness of the experimental design, to do with moths in the
polluted area, was the

A. large number of dark ones released.
B. small number of light ones released.
C. large number of dark ones recaptured.
D. small nuiber of light ones recaptured.

An overall weakness of the experimental design was that

A. moths were released only in two localities.
B. moths were released only in tne U.K.

C. moths were released only in the 1950's.

D. only two kinds of moths were released.

If the results in the table are taken as truly representative,
it is likely that before industrial pollution became wide-
spread one of the following would have been true. Which
situation is most likely?

A. There would have been a greater proportion of
dark moths.

B. There would have been about the same proportlon
of dark moths.

C. There would have been a smaller proportion of |
dark moths. o

The alpine Ranunculi (buttercups) in Tasmanla ‘are 1nterest1ng
to classify. Two racognized spec1es R. decurvus and ‘R.concinnus
differ in a very minor but obvious detal wﬂether the hairs on
the leaves and stems are appressed (R decurvus) or stick out
(R.concinnus). R.decurvus is found in Fasltats at ‘a lower
altitude than R.concinnus. . The two species malntaln their
different characteristxg;when cultured. together at ‘the ‘same
Their breeding relationships .are not known.

Which of the fb110w1ng statements best fits the above data’

A. The two. spec:es evolved dlfferently at d1fferent
altitudes. ‘

B. R.concinnus evolved the "halry" cond1t10n to .
withstand the cold. )

C. R.concinnus and R.decurvus are 1dent1cal spec1es
which grow differently at different altitudes.

D Noth1ng can be hypothesized until ‘breeding
experiments are carried out.

116



800947

o L IIL - 63%-
D1 - 67%
80104V
L.III - 28%
D1 - 42%
80114F
L.III - 49%
D1 - NS

Some recognlsed eucalypt species in Tasmanla, e. g E. rlsdonl

~and B angdallna, ‘which-occur-on dry-mudstone- 50115, -are-known -

to 1nterbreed and produce a hybrld type which has characterlstlcsw-
intermediate to the parent species. These intermediate types

are fertile. Which of the following statements about  the

speciss concept would the above information best fit?

A, Eucalypts are very 1ndlst1ngulshab1e and cannot
' be put into species.
B. E. risdoni and E._amygdalina are examples of Tasmanian
eucalypts which do not obey the rules. 5
C. Mudstone soils are conducive to -the productlon of hybrlds. B
D. E. risdoni and E. angda11na cannot be different species
because of the strict rules which are app11ed by o
biologists. o

Foliage from trees is the major source of food for the African
elephant, who obtains this food by using its trunk to strip
the tree of its leaves.

Over many thousands of years the trunk of the elephant
increased in length to enable it to reach higher 1nto trees
to obtain more food.

A prominent scientist once exp1a1ned the development of the
trunk as follows:

"During an elephant's lifetime he had to stretch his
trunk to enable him to reach the food resources higher
in the trees. This meant that the offspring of th1s
elephant also had a longer trunk."”

The theory outlined was most probably proposed by

Darwin.
Wallace.
Lamark.
Malthus.

The proposed theory of evolution of the elephant's trunk is
based on

oOw >

environmental change.
genetical variation.
chance mutation.
geographical isolation.

OQw>
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AMEach of the questlons below is a person S comment _ These o
comments are not ali bas.d on fact, but you.are requlred to
consider the comment itself rather than whether it is true.

For each comment choose, from the follow1ng key, the most
appropriate description:

A. It would provide better evidence for Darwin's
evolutionary theory than for Lamark's.

B. It would provide better evidence for Lamark's
evolutionary theory than for Darwin's.

C. It would provide about equal: eV1dence in support
of both theories. : »

D. It would not really provide evidence in support
of either theory.

‘. 80124R "I've been a chicken farmer for years and have noticed that

©L.IID - 37% if I clip their wings for several generations, then

D1 - 43% eventually I don't have to do this any more because later

generations can no longer fly."

. 80134C "Good teaching of one generatlon is one way ‘to raise the
. L.IIT - NS | innate intelligence of disadvantaged people over a perlod
Dbl - 59% of several generatlons."‘

80144N "I trained hard for athletics for many years before and after
o LIIL - 51% my marriage but my son seems to be no fitter than any of his
‘. DL - 64% - class-mates."
- 801542

"Women generally live longer than men, but are not so. strong

~~fEL,;Izt- 30% | etcally.

36% -

, "Over. a number of years, I've not1ced that 1t's the mares-
35% with the best performers among their ancestors’ who. produce
44% the best colts, rather than the ‘mares, who have been we11-
" trained themselves." ' : . o

"The best way to get good strawberry plants 1s to plant out
runners from successful older plants M o

""Tall parents, on the whole;’hAVe tall'ehildren:""nhd

"I'm an only child and my mother died in ch11&—birth> but I'm
sure she was badly frightened by a snake when she was young
because I'm terrified of them."

.......
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- Other : Scientific Method, etc,

. 90011N
CL.IIT - NS
b1 - 28%

90022A
L.IIT - NS
D1 - 40%

.live there. .

A scientist believes that the release of zinc ions into a
river could be causing the death of the fish that normally )

This idea, before it is tested experimentally, .
is called SR . R

A. a theory.
B. a deduction.
. C. an hypothesis.

6 e e e e [
]
5 |
' I
co, . j
UPTAKE | , o
(uNITS) 3 | o E
29 v :
11 :
. . , L . +— LIGHT
- | | , “ INTENSITY
0 1 2 3 4 5 6 NS

This graph shows the way in which the rate of photosynthesis
varies with ‘the. strength of light to which a plant is exposed,

- provided that there is an unlimited supply of carbon dioxide.

A valid deduction from the graph is that

A.  as light intensity increases, so photosynthesis
. increases until. it stops altogether. o
B. the rdte of ‘photosynthesis increases until the
light intensity reaches 4 units and then the
very strong light causes a decrease -in.-
‘photosynthesis. S - ,
C. the rate of photosynthesis is constant befors the
' ‘light intensity exceeds four units. ,
D. the rate of photosynthesis is cons%ant after the
‘ light intensity exceeds 4 units.




" 90032L
U LLIII - 40%

D1

' {;L III-NS .
- 44%

'90052H
L.III - 45%

b - 59%

- LookAat_these graphs'abdut?whalingésd

No. of -
whale ships
involved in
hunting

c - 46% ,answer from the p01nts on graph 3.J,.,3 F

| No - 11ght

Tens of | o
~ whales S\
© caught N
" Time —> Time = ——>
Tons
caught
per ship

T1me éfﬁf-)ﬂidf ‘_h-i'

Graph 3 was derived from graphs 1 and 2. At wh1ch p01nt in
time were the whales closest to ext1nct10n? Choose your]ﬁ

A blOlOngt 1nJects some blood from se
into ten healthy sheep. If e1ght ‘of ‘the" healthy sheep i
develop a disease with' the same symptoms,,whlch of the
following concluslons is: Just1f1ed?

~ A. ‘The dlsease 1s caused by a mlcroorganlsm
'B. - The disease is causen by atoxin. - i S
- C. Somethlng present in the blood causes the d1sease*“
D. “any of.

these conclu51ons

TREATMBNT

Red - R - :
| Red then far-red Tl _uj;'no germlnatlon
-] Red then far-red- then red i R ¥ germlnatlon _

| Red then far-red- then red’ then far-red no’ germlnatlon?‘“”
The data above 1s from an experlment where seeds were E
germinated under different ‘wavelengths... From. the ‘data,” it -
¢ 1 be concluded that the propertles of- the control system
an the plant S

-

A. can be switched '"on" and "off" by dlfferent wavelengths
B. can be switched "on'" and "off" by red light. - -

C. can be switched "on" and "off" by Far-red llght

D. None of the above can be concluded




The following information relates to the questions bé;gw:

A biologist working for a wine company observed that some
wines went sour after fermentation. He set up a series
of tests as shown below and examined them after 24 and

48 hours.
Test Medium Inoculum .A Appearance after
" (material introduced :
into broth) 24 hours 48 hours
1 1100 ml sterile broth | 1 ml sour wine { cloudy  cloudy.
2 1100 ml sterile broth | 1 ml tap water clear cloudy |
3 | 100 ml sterile broth | 1 ml boiled sour wine | clear . clear.
4 | 100 ml sterile broth | 1 ml boiled tap water | clear clear
5 100 ml unheated broth| no inoculum cloudy cloudy
90062U The results obtained in tests 1, 2 and 5 after 48 hours are
L.IIT - 29% | probably a consequence of the , :
D1 - 28% A. chemical reaction between inoculum and the nutrient
medium.
B. growth of microorganisms
C. temperature changes to which the broth was subjected.
D. death of microorganisms inhabiting the nutrient
medium.
90072E The aim of the experiment was to investigate the effect of
L.III - 26% varying the o
b1 .- 38 A. inoculum.
B. temperature of the broth.
C. time interval between setting up the experiment
and making the observations.
D. extent of cloudiness which develops in the tube.
The questibns below are based on the following:

. Beetlewax (BW) is believed to prevent colds. To test this
belief 20 000 volunteers were divided into groups and each
individual took a pill every morning for one year.

GROUP NUMBER IN GROUP CONTENTS OF PILL
I 4750 "5 grams of sugar
11 4750 5 grams of sugar & 1 gram of BW
111 4750 5 grams of sugar & 3 grams of BW
1v 5750 5 grams of sugar & 9 grams of BW
90122J Which group served as the control for this test?
L.III - 10% A, I
bl - NS B. II
C. III
p. 1V
90132v 20% of the individuals in Group I developed colds during the
L.III - 17% year as did 19% of Group II, 21% of Group III and 10% of
D1 - 28% Group IV. From this we can conclude that _
A. sugar reduced the number of colds.
B. sugar increased the number of colds. ‘
C. sugar and 3 g or less of BW proved ineffective
in the prevention of colds. . - TR







©sos
L.IIT -

-

- 90092B
- L.IIT -
D1 -

90102M
L.III -
D1 -

90112y
L.IIT -
D1 -

90224V
L.IITI -
D1 -

NS

47%
54%

59%
69%

64%
72%

12%
24%

54%

The drawings on the previous page are to be used to answer the

questions below. Each drawing is the whole field of view as . .

seen with a monocular microscope. = The lens combination,

Drawings 2, 3 and 4 are of the same filament of an alga -

- Spirogyra sp.; 3 is in its normal state whilst 2 and 4 have -
~been placed in a 0.5 M salt solutign.” = .. .

approximate to
A, 200 pm

B. 350 .
c. 0.5'm.
D. 3.5 mm.

The most likely number of cells per,ﬁetre of.a:filameht of _thyis_’;.,1

species of Spirogyra would be

A. 10. -
B. 100.

C. 1000.

D. 10 000.

0f the fbilowing the'nearest'approXimation to the length of thévf

motile mricreorganism shown in 3 would be o

A. 10 pam.
N ook
C. 40)mn.

D. 80}um or more.

The motile microorganism shown in 3 was -seen to pass from one
side of the field of view to the other in exactly 2 seconds.
From the alternatives below, its most probable speed in

mn min~! (millimetres per minute) would be

A. 6.
B. 12.
c. 30.
D. 300.

A biology student is invited to act as an assistant to his
doctor, a general practitioner. He makes the following
four observations:

1. A patient with a high fever sweats profusely.

2. A patient with an eye infection constantly wipes
the watery discharge from his eye.

3. A patient with a cold has a "runny" nose.

4. The infected sore on a patient's arm discharges
a watery pus.

Which of the following hypotheses best accounts for all of
these observations?

A. Sick people always have fevers which cause them to sweat. :

B. The body tissues produce fluids when foreign invaders

enter them. ' ,
C. All infections produce the same reaction in all patients.

D. Infections always cause fever and fever always causes

- ' sweating. -

X 15 eye {ocular) and X 10 objective,Jwasvused’to\makeidrawings~-f
1 and 2, whilst 3 and 4 were made using a higher magnification. '
Drawing 1 shows a 1 mm scale superimposed on the field of view. .

'vlfhé;di;ﬁefe}'bf_fhéffiéid'éffviéﬁfih 3'ahd 4‘§buid most ciqselyiﬁ‘




Bacteria con51st of two main groups, autotrophs and
heterotrophs.  The only certain way that heterotrophlc
soil bacteria can be classified is by their behaviour on

- different nutrient media.  Lockhead isolated soil.bacteria
on a non-selective medium and then tested the bacter1a on
media of decreasing simplicity. He found seven groups
which grew on the following redia. : _

Group A - Medium A consisting. of glucose - n1trate medlum.-
Medium A plus mineral salts and 10 amino acids.
Medium A plus cysteine and seven growth factors..
‘Medium B plus growth factors.:
Medium C plus the addition of a yeast extract
Medium D plus the ‘addition of a yeast extract.
Medium D plus the addition. of a yeast and a 5011
extract.

OomMmoaOw
]

- 90143G - Several hypotheses could be made. Which of the fblloWing is
L.III - 62% least likely to be true? -

D1 - 663 A. Fertile soils will contain a greater proportlon of
bacteria with complex requirements. -~ - - .

B. A soil extract from an infertile soil will have a
smaller growth promotlng povwer than that from '
a fertile soil.

C. Bacteria in the immediate v1c1n1ty of plant Toots
fall more into groups B, C, D than more complex
groups and would decrease in proportion away’ from

, plant roots.

D. Fertilizing the soil would decrease the proportlon of
bacteria-with complex growth requirements.at the
expense of those WIth simple growth requ1rements

';90153T Which of the following is an unfa1r cr1t1c1sm of the exper1ment7
-~ L.III - NS

Pl - T2% A. The experiment provided no means of est1mat1ng or

grouping autotrophs in the procedure. and results.
B. Various growth factors, e.g. V1tam1n 812 are present»

in yeast and soil extracts which could have
affected (if added) groups C and D.

C. It measures the properties of the soil only and does
not allow for inherent propertles ‘'of -bacterial
populations which could result 1n nutr1t10na1
requ1rement changes.

D. It is p0551b1e that, as some groups of bacteria can

' exist in several forms, classification into
groups could mean the same type of bacteria being
in two groups. 4

124




f;kdéin@ki;gteﬁ'§vfdnédégfﬁézefgiilﬂéﬁﬁigéf{fihﬁﬁ7$£é?ilized:- 
,iSituatiop.bnlafnutfién;imedigm;;ontqining“g1q¢p§¢;q;irhe'~_
gﬁrespirationgratéfwgsfdeterhinedjbyggarbon‘dioxid§(0utput;_"
- By means of a siphon arrangement.the glucose medium was - -
: drawnnoff-atvwill;andﬂréplacedaby~water;r;»The¥Curﬁqubtaine¢i:y
~is shown below: T S T VLEEIR L ST ANt
0 N
A i
b IR I
N e -
) §
o t i
. ' :.-l'|'.
2 5 1
| ey | By A
| R L coff . As Glucose- renoves
- :“' B T replaced by wate
3 [ B Water removed
| ; ‘:~f  t';gplacedﬂby[g;uCOSé‘
| R B
b _ :
A UL B e
, - Time - (hours) _— _ S
90164E Which of the following best explains the curve obtained?.
3iIII ) gg% A. When glucose is removed and -replsced by water there
is a rapid fall in the -rate of respiration. -
B B. The lower the respiratory rate of the fungus at . L
N which glucose is added the more rapid is the’ ST
e . increase in respiratory rate. . . ST e
C. Changes in the respiratory rate of As er'illus“niger :
are dependent on the amount of glucose substrate
present. o o Cr el
D. Glucose is replaced by other substances which can
serve as respiratory substrates to a limited’
extent only. o :
90174Q When conducting the experiment, which was the factor that
L.III - NS least concerned Kosinski? ‘ L
D1 - 60% A. The temperature of the fungal environment remained
stable. : :
B. The concentration of oxygen in the fungal environment
remained constant.
C. The acidity of the medium on which the fungus grew
remained constant. '
D. The intensity of light to which the fungus was
subjected remained constant.
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90184B
L.IIT -
D1 -

90194M
L.IIT -
D1 -

1 90204Y
L.III -
D1 -

90214J
L.III -
p1 -

30%
49%

18%
17%

60%
NS

26%
41%

Reaction

"'Reaction

‘Dish Dish Content _Reac -Reac:
for Sugar | for-Starch
- 1' | Halved maize, grains soaked in o ,+Jex§ept»in o
-water placed on starch agar - areas where| . - -
. - - g seeds were
2 | Halved maize grains SOaked‘in' . - e :
F.A.A. placed on starch agar - '
3 | Starch agar S o - f"in,ali_v
- : .parts of -

dish .

4 | Plain agar = R - -

S | Halved maize grains soaked in | - -
water placed on plain agar o

The above data are results from an experiment on maize grains.

The positive reaction to sugar in dish 1 is probably due to a
compound which has been

A. secreted by the seed.
B. given off by the starch agar.
C. contained in the water.

The negative reaction to sugar in dish 2 is probably due to the
fact that the maize grains were killed

A. when cut into halves.

B. when soaked in F.A.A.

C. by the starch agar.

D. by saturation with water.

The purpose of dish 4 is a direct control for dishes

A. 3 and 5.
B. 2 and S.
C. 1 and 3.
D. 1 and 2.

The purpose of dish 5 is a direct control for dish

A. 1.
L. 2.
c. 3.
D. 4.
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APPENDIX A(1)ﬁjfgf?

BLUEPRINT op ITEMS Ilemﬁgé

LEVEL ,iiiff¢gf;5 '

: ".1Conteﬁt‘Areas : ﬁ ";“' B . fMenfalf"?roce§§e$f§7f
T TTe e @
e . .—|i knowledge | Comprehension | Application | Analysi

~f(0),Diver§ity ol e 82 "fgwe }’?;lgﬁif'lf.;ff1fem‘

“Jffful(i)'lnter— : : s AN
R relatlonshlps o1 s 039 S T

| Living Worta || 1 2|2
| (4) Organs, SyStems 4 28  _. ) '1

(5) Interaction, 2 o 4 : ',~.;5
~ Maintenance

|(6) Cellular Level 8 20 0
: (7)'Continuity 7 11 - -8
(8) Evolution 3 .0 R | g

(9) Other o 10 I |

‘Total 77 208 . 22

s 0 s | oe23 | 66

of the 469 1tems on: whlch data from trlalllng was obtalned N
334 proved acceptable for Level III Thls represents 71% YL"-"'
. of a11 1tems tr1a11ed S . ; S

-In a11, 381 are publlshed in the Bank or 81% of those trlalled

'_’_:1,2'8' :




)

APPENDIX A(2) ¢ i

BLUEPRINT OF 1ITEMS 1IN THE BANK =

DIVISION 1

R Qenfal Processes 1 %
m | @ | .®

Knowledge Comprehension Application

‘Content Areas

). Diversity o o s f2

) Intér-

- @;elationshipévf ' 8. o o 40  i ;%.

- (4) . Ol‘garis; Systems 4 v 23 - | T

© 1(5) ‘Interaction,
.- Maintenance

(6) Cellular Level 7 19 0
(75 Cdnfinuity
o (8) Evolution

| (9) Other
—_—

Total 66 203 21

% 20.8 64.0 : 6.6

Of the 469 items on which data from trialling
was obtained, 317 proved acceptable for
Division 1. This represents 68% of all items
trialled.
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| APéBﬁDIX B

TAXONOMY OF BDUCATIONAL OBJBCTIVES COGNITIVB DOMAIN

SUMMARY OF BLOOM'S CLASSIFICATION “; ”   , V

: 1 00 Knowl ge = answered by recognltlon or. recall, 1 e., memory only.

(o . 1 10 Knowledgeﬁof Spec1f1cs --to do’ w1th speclflc and 1solab1e : . -
<7~ . " . bits of information, e.g. 5. When d1d hook,flrst arrlve 1n )
T -fffAustralla? What does’ "Taxonomy" mean? S e R
~ 1.20 Knowledge of Ways of Deallngfwlth the' upeclfics --to do
: - With conventions, ‘trends, sequences, class1f cations, =~
-categorles,vcrlterla, methodology (N.B. merely knOW1ng,_
-not using these), e. g ; Under what condltlons 1s a comma
' used?' : » AR

1.30'Know1edge,of Unlversals and Abstractlons - to do w1th

‘ pr1nc1p1es generallsatlons,'theor1es, structures. (N.B.
again, merely knowing, not using these), plus .drilled
calculations. E. g., State Newton s Laws of Motlon.

2.00 Comprehen51on - answered by understanding, W1thout making much
use of the understanding gained. :

2.10 Translation - chancing from one form to another, e.g.,
rephrase a sentenc:; 'read" a graph, music, plans, or
table of figures; translate into/from Freénch; draw a
graph from data; sketch a geometrical flgure_from data,
etc. S o S

2.20 Interpretation - understanding the madjor ideas in a
commmication, including recognising ‘the limits of
interpretations which may be drawn, e.g., preparing a
coherent summary; dlstlngulshlng warranted from .
unwarranted conclusions; putting thlngs into . order o : s
(based on understandlng, NOT on. memory) ' : R

2.30 Extrapolation - extending trends beyond or between the
information given w.r.t. t1me, top1c or numbor, e. gy : -
drawing conclusions which summarise a trend; pred1ct1ng ; S R
consequences of courses of action; predlctlng relative ST
probability of conclusions; d1sf1ngulsh1ng value
Judgements from predictions of trends; -filling in gaps
in a table, estimating values which are "off" a graph
page; g01ng from a sample to a universe. and v1ce vezsa.

3.00 Application - answered by recognlslng some unErompted
, generallsatlon, and then using it.

4. 00 Analysis - answered by recognlslng relatlonshlps, organlsatlonal
pr1nc1p1es bias, etc. .

5, 004§xnthe51s - answered by puttlng things together to make a
coherent whole, e.g., writing a letter or essay for a purpose~
.drawing up plans; composing music or a poem or a pPlan of -
action; making discoveries; making hypotheses,_ preparing a’
lecture; making an impromptu speech; setting exans; plannlng
"a teaching unit. N.B. Merely str1ng1ng facts together is NOT
- synthesis, ‘even if it is asked for in essay form - :
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ERI!

”Bvaluatlon - answered by log1ca11y supportlng Judgements W1th[
‘Teasons, e. g., Judg1ng sheep; comparlng possiblé courses of:
action; . preparing a critical review of a book marklng an
‘fGSSay, writing a school reference.
. N.B. 'Evaluation is NOT 1nvolved if the dec151on 1s obta1ned
"trfrom memory. - . : _ e

£ ok k k Kk K

‘_~§:‘, L
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uAPPENDIXJfC o

STATISTICAL fNOTBsi

a) Samp11ng

"eqproblem was’ to tr1a1 469 1tems on the 1507 Tasman1an students
tak1ng H S C B1ology at Level III and : 1 : :

_ng N 1ing
. h1gh return £ answer.sheets could:not"be guaranteed“ tha
*1tems tended to be:in rather: 1engthy ‘units % o€
the: ‘trial- tests: reasonably short for ‘convenience of-administration

Tthe schools.\~

‘ :Baslcally, a: form of random‘test samp11ng,was dec d
test;to take “about one-hour: and hence ‘be restr1cted' o 33"
" Thus'.14 ‘tests were to' be used and’ about;
- needed to" g1ve -around 100 response per -tes
.. 'was’ ‘estimated that if each.school as askedito:give
.. vLevel III student and 2 to. .each Division" 1 :studen
f_‘non returns “the numbers shou1d havefbeen achieved

o In.construct1ng the tests, substant1a_'thoughtv
u’randomlslng as mnch as poss1b1e the content

v A ithe:: ‘tests were reasonablyi
?~s1m11ar in. structure, and we. assumed that heyf Té
" to allow- each to be regarded as a random sampl of he“infinite: est
I e., the bank Thus = ’ -

- bank as a Wh°1e, and hence that thes
25to test.ﬂcﬁ, R _

wasl73 aga1n about what we’ had expected'
had fewer than 61. pup11 answers.

(b) Item Analys1s

: The Department's Item Ana1y51s c,mputer programme ‘wa:
th1s ‘gave a: con51derab1e amount: of 1nformat10n ‘abou :
Appendix E- for an example.of this.)’ fi
ecalculat1ons on accepted 1tems ‘were

.?inght PBC 'th .polnt-blserlal correlat o1

&_Wrong RF the proportlon attempt1,g h
. gett1ng it wrong. : :

Tw .steps were' necessary The f1rst was towmake:an .rb1traryv
declslon about the bank character1st1cs as.a whole, ’se v

ERI
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where the symbols have t,heu* usua',..meanlngs - _
equatlon can be used to 11nk 1tem cha cter:.st:.cs w1thz

Aruitoxt provided by Eic:



(iii)

The pred1cted fac111ty for a candldate on the 1tem (F'),

then, is given by subst1tut1ng ‘these values 'into the _
regression equatlon, as- the Right PBC is a correlatlon :
coefficient: . PO

F' = axff - PP e F
Thus a Level III C candidate should score F'. , where

= 1.76 r/p.; F2 +E,

and similar expressions can be wr1tten for F' -y F! ;,
and F' ; LR s
An'exaggle: o

If item 00842Q has a Wrong RF = 0.48, Right PBC = 0.22
for Level III, o : R

1 - 0.48 = 0.52

F =
r = 0.22 | -
So F'_ = 1.76 x 0.22 x‘/h.sz'é (0.52)* + 0.52 = 0.71

i.e., C candidates should auerage‘0H71 onuthe'item..

F'p 0.46 x 0.22 xu/B 52 -7 (0. 52) + 0.52 = 0.57"

i.e., P candidates should average 0.57 on the 1tem, etc

The card from which this data was taken is: shown in .
Appendix E.

Item Calibration

As the F' ,» etc., abOVe are: der1ved uslng a11 the data,

it is assumed that the total number of Level III students
involved in trialling each item:are in turn’ C's, P's, L's
and N's.”” Suppose there were 100 students, ‘then - for C'
(0.71 x.100) = 71 out of 100 students:would have got" ‘the
item correct; for P's (0.57 x 100) 57. out of 100 would
have got it correct, etc.

SSE

Thus the initial data stored for this item would be

credits 71, 100
passes 57, 100

etc.

The correct alternative w111 also be stored as W111 the

Access Number.
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(d) The Updat1ng Procedure :

,_Suppose a School uses a test conta1n1ng 1tem 00842Q, and *he
marklng reveals the following: .

‘nThe school wants 18 C's, 83 P's,,38 L's and 11 N's._»

"_0f the 18 highest scorers on the test, 14 get 00842Q right,
%t‘and of the 83 next h1ghest scorers 50 get 00842Q rlght. '

The C data for 00842Q W111 change to (71 & 14), (100 + 18)'-

1085, 118 . and-the P data will- change“to“{57‘#*50), il
(100 A 83)‘- iJe,, to 107,"183. . ‘This’ updat1ng ‘will occur whether I
or not the school's: expectat1ons ate w1th1n the range obta1ned in” s
the moderatlon procedure - see below.- - . , ‘ S

’nf.The Moderat1on Procedure

. Thla is” based on?Wbod and Skurnlk' 2_1nterpretat10n of\_Lawley3
as’has been done’in. preV1ous ?clence Mathemat1cs, Soc1a1 Sc1ence, S
Engllsh ‘and: Geography Banks "he 1nterpretat1on suggested below-- ...
is rather different from that g1ven in: the ear11er pub11cat10ns, RSO
;but ‘the - same ‘as 1n the Geography Bank S :

2Td'?(1) Data Supp11ed by the School - Unmarked Answer Sheets
’ . ~7 e. g.,,150 of . these ‘

- De51red dlstrlbutlon of | " “r“
awards, e. g,, 18C 83P e e
- 38L, 11N :

- Access numbers of the
1tems used

'(11) Steps in the Calculation of the De51red Rang_ ‘

1. The numbers stored for each 1tem are converted back ’
to proportlons - e.g., from the 71, 100, g

71

o0 = = 0. 71 = F' for that item.

ey )2 v ) T
2. jEP'c and F(F' )" are calculated for all rtens in the
test and so 22[?'c - (F'C)Z] obtained.

3. These sums are then multiplied by the Desired Number
of C's, N to glve. ' :

- expected total of C students =N, ZEF' = , say,
- sum of‘yariances of C students”é'chq: - (F' )%]»=‘V¢ s
' say. . C S L

-4, Operations 1-3 are carr1ed out for the’ other categor1es, o
~and overall: sums obta1ned thus. : L - S

| ) TFZ-T;‘L andV:\Zy for:L—c, p,1 n.



The sum T is the tota1 score forecast by the teacher,
on the basis ‘of hls pattern of Desired ‘Awards and
~after vary1ng item difficulties have been con51dered
It thus represents the number of: ‘correct- ‘answers’ he )
“expects his students to obtain; ‘and so. can be compared .
with the number, S wh1ch hlS students actually ach1eve.z,
The sum V can be looked at as represent1ng the error
variance of the test by the follow1ng reason1ng

The amount by wh1ch V under-estlmates the total
test variance is the sum:of “the" covariances

between the items mult1p11ed by the approprlate o
N1 Ss. These .products. represent the true varlance

'components of the total test - var1ance and hence
the remaining var1ance, vV, must be the error
variance. .. :

ThlS was Wood and Skurnlk'S'lnterpretat1on of the work of
Lawley, and the basis of -the Self-Moderatlon procedure
used in preV1ous banks in th15 ser1es._,i :

5. Taking V as the error varlance the S E. M. for T must be
v/V: and the 95% conf1dence 1nterva1 for T 1s g1ven by

* 1. 96./T’ U 'j~ :

The width of this 1nterva1 is a measure" of the - z*""f'-"‘” SRR o
uncertainties 1nvolved in the teacher's est1matlon of
his students' score on the test chosen.

6. Further uncerta1nt1es must be con51dered when mak1ng the R
transitions from 1nterpret1ng T.as an, est1mate of . L
performance. on the test :to 1nterpret1ng it-as an- estlmate
of performance" on. the whole Bank and; f1nally, on the ot
course studied.. ' This .last’ 1nterpretat10n is," of coursey,,¢f
the point of the whole- Self-Moderatlon procedure. :The
transitions can be justified. by’ adV1ce glven to. teachers.
in two places in. thls Bank A G

- F1rst they are adv1sed to make tests for
moderatlon purposes. 51m11ar ‘to the Bank 1tself
in regard to spread of content and mental: e T
abilities (see page xix).: ~‘%Thrs 1s the ba51s e e
of the first tran51t10n.ass~~ S 3”' '

- Second they are- cautloned about a profe551ona1
_approach ‘in that’ they should not restr1ct the1r
'teachlng to the: type of work wh1ch -Can be" tested
using items: from the Bank (see page. x1x)
ThlS makes the: second tran51tlon fea51ble

-To allow for under-estlmatlon of‘the S E. M; due to. these 55"
..~ factors (which must operate ‘to increase’ uncerta1nt1es
:,sigabout n," the range is’ actually expressed as’ ‘

5f¥where the value of K can be var1ed At the t1me of
;a—wr1t1ng (May, 1975), a value of 2’5 seems to be g1v1ng
”acceptable results’
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3 SOT + xj\T

2. :‘s<'r - 15['

In this case; '

'Auards

“‘Here the school has been too hard

5

“The school w1ll be 1nformed wh1ch category it falls 1nto,~;
and provided with data to amend its Desired. Anards if th1s
is necessary AND if the school w1shes ‘to do S0, L

f) The Error Analys1s

Such an analysis will be 1ncluded with the moderat1on advxce.,
he basis of the analysis will be as follows.._ . :

- (1)~

-Each- item in- the bank will have awnumber of "labels"
These labels will refer to such things as content areasv
(a finer classification than ‘the 10 broad areas’
represented by the ‘first digit of the access number),
skills, mental processes, d1fficulty, certa1n spec1f1c
errors, etc. - . o o

A selected test w1ll conta1n 1tems havrng some of these
labels. = It is expected that, in any one test, most
labels will occur more than once. o

‘e;g., Item 00842Q,the example 1n Appendix E has F.

values 0.71, 0.57, 0.47, 0.37'and one.of its
labels is CO.  The probabzlity of a’ Level 111
- credit student getting this item. wrong ity g
- (1 - 0.71) =~ 0.29 and sim1larly the. probabilities?
. .of the other categories of .students getting it .
. wrong are 0.43,.0.53; 0. 63.1
'v]probabxlit1es as.expected Scores for the:

‘We can regard. these~:-_ihh




) €0 appears “in the'test, similar expec
;;scores for tuis type .0f" eTrOr: canhbe calculate '
jfby a procedur“ ntical '

"*on this error type.,,

"From,this point the analysis will‘take twi different
- .‘courses; ‘each of which will eventually 1ead’ to 2 95% -

- confidence interval as in. (e) (ii), ‘and: each? of which
is based on data supplied by the school. choosing the: S
- test. - For both intervals, K uill be used instead of S
; 1 96. o e . " o ,«-“'"4

: Suppose Wlth 150 students, the school uants 18C 83P 38L
. and llN. C ,

1.‘ The group. taking the test Wlll first be regarded as IR
~, average, ‘and hence to have the same’ proportions dn
each category as the state overall. ~Thus’ the’ number

of credits .for Level III in the group =.10.01%* of .

150 = 15, and the numbers _in other' categories will oe
.70, 30 and 34 respectively. - These numbers, with ‘the -~
expected ‘scores. and sums. of variances ‘from” (iii) ‘gbove, .

will allow the calculation of the range -of; numbers of .
- CO type errors to be expected if the group is average._
Call this RA . ) o e '
2. An exactly similar calculation, but using the desired
- awards of the school, will give the number of CO: type '
“errors to be expected if the. .group-is, distributed as;
the school ‘thinks it is -.i €. 18 83 38 11 e
' Call this range RD. )

W) During the marking of the answer sheets. the CO type errors

actually made will be counted - SCO say

(vi) | /.
e .srmilar way to. that in the Self-Moderation Procedure tsel‘
~~~¥‘vnand a~comment will-be- made if- Sco falls outside*either or: f"7”ffﬁ

- both R ~and Ry- 3 This comment should formff basis “for both

- diagnostic and remedial action by. the teachers

o (vii) Similar- calculations Wlll be made for all labels represented
. in the- test chosen, a  comment being mmde onlx when an error
‘ count falls outside a range.v;‘t'. : bR e e

?(g) Computer Programmes 1”‘

'\,For this' Bank these will carry out stages (b), (C)(il},m c)(iii),,
d), (e) and-(f). .Also an access programme to inspect item data will
be: ‘used frequently, to decide whether items should remain in~theABank
or. be. Withdrawn., , : S ‘ , N S

;iwese‘percentages will be continually “Pdated as the" i’ =
addimg desired;auards to the original*st “di: :




| APPENDIX D.

ABASES OF THE ERROR ANALYSIS PROCEDURE

 "Mehta1 Processes'

{3 know1edge‘

P
1 ' t : e
Pn .knowledge of spec1f1c facts deflnltlons KR R R A
: Plz“knowledge of ways of deallng w1th facts, categorles ' o ' o S
’P13 knowledge" o€ abstractlons and generalicat1ons
Py, knowledge of routine calculatlons ;]j o
| P2 comprehension
P21 translation | | o . ‘:“ff L " ?}ﬂ.?
P, -interpretation '
st extrapolation
P3 application
P4 anélysis
P41 detection of mistakes
P42 recognition of bias, style, etc.
P43 distinguishing assumptions, etc.
synthesis
evaluation

Item Difficulties

D easy items (difficulty less than 30%)
D jitems of medium difficulty
D3 hard items (difficulty greater than 70%)
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' Content Areéas |

co1
011"
- Co12
- Co13
co14
.Co15
o016
co2
o3
Cco4

c1
c11
c12
C13
Cc14
c1s
c151
C152
C153 -
C154
c16
c17
c18
c181

C182

c19

Cc2

c22
c23
C24
c25
c251
€252
- C26.

_ Diversity

claséification - bases of
classification - levels of v
classification - living v. nonrlivingb | N
classification - Plants v. animals v. micro-organiﬁﬁs,§

-classification - plants

classification - animals
classification - micro-organisms

species definition

" structure and symmetry

types of nutrition

Interrelationships
food and energy

- communities
' succession

food web»and‘food‘chain

. diffusion

diffusion athOSmosis
diffusion and heat transfer
diffusion, rates | _
diffﬂsion and active transport
factors of survival R
parasitism, comménsalism; mutﬁalism and disea§éf
adaptations ‘ S e
adaptations - plants

adaptations - animals

activity and behaviour

Change
population changes
variations |

‘natural selection .

mutation

fossils

fossil record

fossils and evolution
distribution and isolation
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Aruitoxt provided by Eic:

_’_ffiorgans, Systems _ k A - g
) h'uﬂfplant - photosynthet1c system : X

f“. d.;plant - transport system ,_Lﬂ_hvi:;
fC413‘371anf - responses - AR

"C414?7p;ant - reproduct1ve system

:pest"controi
r'*lnput/output
y.f1nput/output Ter matter
fz1nput/output Te: ;enetgy

Aihan1mal systems ';L‘”~fﬂ :
- gnlmalf 1rcu1atory systems - blood and 1ymphat1c

‘:CAZZ‘tenimslfendocr1ne system S

:C423?*amimalanervous system .,.’f'.hraQﬁ .}’wfﬁiti;r‘;_ht\‘”

C424 énimal'diéestive?system€‘ N T

’C425jyanimei'gas exchange .

C426 animal reproductive system

C427 animal excretory system ' '_".7 ;‘ S e “;;'\ﬁ
C6  Cellular Level

C61 cells - structure and.components

C62 cell chemistry ’ .

~C63 enzymes

C64~ “‘cellular respiration - as~a-pr6cessv".”:m e e i e

C65 photosynthesis -asa process | V

C66 transpiration - as a process . - o - L
C7  Continuity
C71  cell division and growth :
€72 cell differentiation,
C73 asexual reb:oduetion- . ’ {' Hi B ' L :
- C74  sexual reproduetiom' . . | RO
Cfsf'ireproduction and variability ’
}C7§ﬂ'jphys1ology of reproductlon S . B .

patterns of heredlty

’7chromosomes and genes




,lcultural evo;ut1on

: {Interactlon, Malntenance
fffhomeosta51s, féedhack

”Othef'C6nteﬁt

S ) b C91'; scientific. approach method
:;" N ;" R T‘C927t'hypothes1s mak1ng '
;ij;_ . -:C%g ﬁ‘hypothes1s testing

T P S C94=j,dessgn1ng expts.

C95 ,fh1story of sc1ence, and sc1ent1sts

I €96 ~ laboratory techniques -
-CQ?zlglaboratory equlpment fp]*
098f':m1croscdpes R .

o c99 - exper1menta1 controlsi]c ‘

; .'thher fases‘fbrfﬁfrorsf“""" -

" El’ ‘”graph 1nte:pretat10n - 11near scales;i :
| fEZf:cfgraph 1nterpretation - non linear scales
B disgran inverpretation - realistic
E4 § dlagram 1nterpretat1on - relatlonships
'25:"5map 1nterpretation S
;f;tablellnt‘rpretat1on
"lphotograph 1nterpretation
_ _ﬂplnterpretat1on of articlesﬁ
"IfBQLtﬂéquant1tat1ve approaches
o ?Eld*thypothet1caifsituations
-‘5111 }classlfylng organlsms> _
ffBi2a'hu51ng taxanomic naﬁes'-vf'y
E1 “f;baslc chem1ca1 1deas

Aruitoxt provided by Eic:



O

ERIC
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: mt@rpre,tatmi‘ of experiments

fimctmn relathnships

. =

A R
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| APPENDI BRSO
A TYPICAL COMPLETED ITEM CARD

‘_*'i"; wjajoan ,.V} o9t

T AW -'-A
arolLiUco o o U ;o;:@,.o'_

I'O.

old

‘(D~'

am No ._'IZ-H T s 1TEM biéCkiﬁl'dN SRR
: "Subnc: BIOLOGY S - Topic.... DIVCRSITY SPESENR A cvusiﬂazlo
Dmuz

_...use_ qf -genus..- specias. ,concepts, et s Author i .l..T:mdy An.n Ham o
: Dau Set 24 5 '74 »

Levcl IIIa D 1

. 'Comments.. Item Bank NO-“09842Q N l(ey ior I-:rror Analxsis -_;"*’ ;
b S e Tl’lﬁl Test_No,.9. v ‘ PZ PZZ CO COl C011 COZ CZS C26,C81 DZ 0
RN SAMPLE ' I ‘ _ COMMENTS D O
| eeSel ] N [OIIT - Good  0.71, 0.57..0.47. 0.37 ""'?‘,f' - i =t=]
g ‘[Now.| 12|111| 75 |"D.1 - Good 0.58, 0.38, 0.23, 0.11 - ' - ;;(23',
'74] 11|D.1| 69 , - T 11O
A T A N I *"-"ge =2 ol
111 o S R _
22 * .48°* .01* .01 * .05-0.02* .25-0.12* .17-0.07* * = O '
.1 4 o e
29 * .67 * 0 * 0 *.13-0.13*.25-0.34* .29 .00 * (.33 .40) * Ol

[ 4 el |
v ooooooooUopooU—booooUooo
(O objective correct ris D - . ‘ Hf nor ob]mlvu give dcu"'d mark uhomc
1 ‘ . .
Two populations of lemmings are separated by a mile-wide river.
@) One can be characterized by trown fur, while the .other is
characterized by brown and white spotted fur.  When members , o
. O . . .of these_two_ populat1ons were placed.together. theywwera-fomdw..‘.,-.m.< RIS W
to interbreed and produce sterile offspring. . The best . .. _
®] mterpretauon of this data is that the two- populatmns are
C ‘ A. the same species. , ‘ Co
, B. sub-species of the same spec1es. o _
o C. the same species, but have become distinct in -
| o appearance because ‘of the phys1ca1 barner
! (river) separating them. ..
R O D. the same genus but different species. '
] C
o
. O
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~\ﬁ3,_§fEundbook 1 Cbgnzttve Damatn.. Longmans, Green -

'“:Lawley,\D N. °
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~ Bank of Items fbr Muthemattas, Gnadé 10 LeveZ:II,

APPENDIXQnPh

o REFBRENCES

maxonamy of Educattonal Obgectz es,'u

‘Co.’

rtem Banking. ‘NFER.

Hbod R., and Skurnlk ‘L S

"On problems connectedfw1th item selectio

an

Branch Educat1on Department of: Tasmanla

with a Self-Moderation Procedure. Curriculum Br, h.
Educatlon Department of Tasmanla. May, 1972 :

with Self-Moderation and Errox Analysis Procedures. '. .. ..
Curriculum Branch. "Education Department of Tasmania. -

May, 1974.

- Bank of Items for Prunary :Soetal . Sctences, Gpade S5,

with a Self-Moderation Procedure. Curriculum Branch._
Educatlon Department of Tasmania. March 1974.

. Bank of Ttems. for-Prinary Social. Smences.,‘amd.e.,s M;;_. ISR

with a Self-Moderation Procedure. . Curriculum: Branch
Education Department of Tasmania. October, 1973,

‘Bank of Items fbr Gnade 10 Ehglzsh LeveZ III, w1th

Self-Moderatlon and Error Analysis: Procedures.
Curriculum Branch. Educatlon Department of Tasmanla.

April, 1974..

Bank .of Items fbr H.S.C. Geagraphy, LeveZ III and
‘Division 1, with Self-Moderation and Error Ana1y51s
“Procedure;. Currlculum.centre.; Educatlon Department ~
~ of Tasmania. May, 1975. : 4 ST

[
[

'ﬁ*****ik~




