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AN EXPERIMENTAL INVESTIGATION OF TWO METHODS
OF TRACHING GENERAL SCIENCE IN
JUNIOR HIGH SCHOOL

Jo.C. MARTIN

This investigation wag undsrtaken to find out if thers
were any significant differencs in the effsctivensess of the
lecturse demonstration and daveloPmental discussion as methoﬁs
of tsaqhing genseral science using the unit-plan. In the
lecture demonstration the tsacher provided ths basic informa-
tion but in the devslopmental discussion ths teacher secursd
the informetion from the pupils.

The study was carried out using Grade 7 pupils who
were taught under regular school conditions. The subject
matter was divided into four units: l, Parts of a Plant and
Uses, 2. Seed Scattering, 3. Insscts, 4. Foods. The‘same
teacher taught all clesses using the sams teaching aids in
geach class. The sams tests were given to 2ll pupils.

Two groups of pupils squated in palrs wers sslected as_
the experimental subjects. There wers 26 pupils in sach group,
14 girls and 12'boys. The groups wers squatsed on the bases of
their scores on & standardizsd intslligencs test and ths four
anit tests befors they were taught ths unitsf subject mattsx,
The unit tests had been validatsd prsviously, and sach was
composed of thirbty items. The statistical results sscursd

from the two groups were:

I.Q. Unit Tests
Mean - Group A 100.54 20.04
Mean - Group B 100,42 20,00
Variability - P 1.06 1.06

Corrslation « 99 « 92



In Unit I Group A was taught by developmental discussion
and Group B by lscturse demonstration. The methods wers rotated
in swocesslve units. The repstition of the unit test at the
end of the unlt served to measure the sffeotivensss of the two
methods of teaching by using the differencs in means, The
grdups were also compared on their scorss on & school districtk
examinetion composed of objschtive and sssay typs questions and
a standardized sclence test, ‘

The significance of a difference in mesns for smell
semples wag used to measurs the effectivensss of the teaching

methods. The means of the finel unii 500res Wers:

Unit Group A Group B
1 18.76 19.856
2 204 827 19.860
3 23,26 , 21,96
4 15.856 16.27

The significance of the differsnce in means ﬁsing the increasse
in score for each pupil was also determined.

Vcorrelations were secured by using the scores from ths
various tests for each group separately. All po&sible combina;
tlons wers done and the correlations varied from & low‘of 31
to & high of .71, The corrslations of the scores for Group A
compared to Group B were: TI.Q, 99, Final unit tests 68,
Sohool district examination .65, Stendardized soience test « 30,
The correlation coefficient required for significence for 26
cagses at the 5 per cent level is ;588 and at the 1 psr gent
level is .496.

The main conclusions derived ware:

1. ©No significent diffsrencs at the 1 per cent levsl as

shown in the achisvement test results was found in the sffect-




iveness of the lecture demonstration snd developmental discuss-
ion as means of teaching facts and their applications ag
taught.

2. No tendency was found for either method to consistently
excel the other.

4. The unit tests indiceted a mors valid and reliable mesns
of renking the studsents in general scisncs.

The writer influenced by his findings and sxperiencss
in the investigation fesls that s comhination of the two
methods would seem to be more effective for teaching general
sclence. The esasier portions can be taught using the dsvelop~
mental discussion and the more diffieult by means of the

lecture demonstration,
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CHAPTER X

INTRODUCTION

Purpoge of tha Study

Phis stoudy was undgrtaken to compare the lecturs demon;
stration and devaelopmental dlscussion as methods of teaching |
factual knowledge and its applicationg as taught in genersl
science., It is the writer's belief that these are the methods
commonly used in Junior high schools as they ars presently
equippad for ths teaching of science and where the tsachsr is
free to devote & whols psriod to & class. The writer wished
to test the hypothesis thet thers is no significant difference
in the effectiveness of these methods,

It was decided to measure the effectivensss of the
methods in terms of pupil gain in knowledgs using two groups of
pupils equeted in palrs. These groups wWere to be taught four
successive units of grade seven gensral science by the two |
methods ussed in rotation. The study wes carried out undsr the
regular school conditions; a presseribed text book, ssctionsd
classes comparabls in size,‘ana oclass periods at various timss
of the day. The classes wsre raquired to study a specifisd
amount of subject matter for school district examinétions at
the end of the first term. In the local situation the
investigator preferred to have the pupils unawarse of eny

sxperimental factor, '
~l=
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The dscision to carry out the investigation under
normal classroom conditions wes strongly influenced by the
reading of articlss by soms of the leaders in educational

theory end practice. F,D Curtis in his Second Digsst of

Investigations in the Teaching of Science in giving his cri-

ticisms on studies of methods of teaching scienoe'ﬁaid,

"5, Delimiting mob Rigorously the Teaching Methods under
Investigation ; In several studies this is done to such an
extent that these methods are utterly éifferent from any used
in ordinary classroom situations."l' David P. Ausubsl in "Phe
Nature of Rducational Ressearch" divided ressarch into thres
kinds: (a) basic sclence research in gensral laws of physical,
biologicel, psychological, and sociological phenomsnology as
an end in itself, butbt the findings may he applied o p:actical
problems in education; (b) extrapolatsed research in ths basgic
sciencaes which is orientsed toward the solution of practical or
applied problems; (c) ressarch at an espplied level. Speaking
of the adventeges of research at the applied level he said,
Mfhen ressarch is performed in relation to the actual problems
of education, at the level of complexity in which they exist,
that is, in situ (qnder the conditions in which they are to be
found in practice), the problems of relsvance and extr&pela;
tion do not arise,” | Dr. Ausubel later in his article:. listed

the four types of learning problems he considered indigenous o

educational research and one of them was, "discovery of sppro-

1F,D. Curtis, Second Digest of Investigations in the
Teaching of “oisnce, p.b. Philadelphia: P, Blakiston's Son
and Go., 193l1. '

2p, P, Ausubel, "Phs Nature of Rducational Research,"
Bducational Theory, III {Octobsr, 1953), 318,




3.
priate and meximally sfficiant practige% and wayg of organiz;
ing and presenting learning materials, of deliberatsly
motiveting and directing learning toward gpecified goalS.“l'
This study was plannsd to measure the comparative effectivensss
under local conditions of the lecturs demonstration and davel-
opmentel discussion o8 methods of presenting ths subject
maetter of the units., HBxplansitlions of their place in the

history of the methods of science teaching snd the meaning of

these terms as used in bthe investigation will now be given.

Definitions of Terms

7 The unit plan, lscturs demonstration, and Gevelopmental
Giscussion sre comparabtively lats developments in the teaching
of sclence., FElliobtt R Downing lists the methods of teaching
sclencs in oxrdsr of their developmsnt:

1, Lscture 2. Question and snswer 3. Book 4. Text
assignment, recitation 5, Objeet 6., Pictuwve 7. Obser-
vation 8, Experiment 9, Demonstration 10. Tndividusl -
laboratory 1l1. Problem method 12. Heuristic 13. Devel-
opmental 14, Project 15, CGonbreset 16, Unit supsrvised
study 1%7. Historic®:

These methods can be grouped as soms are later modifications
and developments of an esxrliser techniqua,

In the lecturs the teachsr imparts Imowledge to the
lsarner, In the question and answer method the tescher tries
to elicit such information as the student has alrseady acquirsd
from his experiences and o help the pupil orgenizs the

knowledge to ssrve as a basis for understanding. 1In the book

lrbid., p. 319.

~2E;R. Downing, An Introﬁtotion to the Teaching of
Science, p. 126. Chicago: Ths University of Chicago Press,
1934,
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method a larger numbser of pupils have asccess %o the teachsr's
knowledge as contained in the teaoher;written text book. The
text book assignment followed by recitation maans that the
pupil learns what 1s in the book latter perfect, often with
little understanding of the subjsct matter,

Rebellion against blind acceptencs of the knowledge
written in the books of famous ancient scholars led %o GGVG1;
opment of a new group of methods of lsaming science. The
objJeet method as developed by Pestelozzi was the first of
these. The student with the object as stimulus recorded
details of what he saw, felt, and heard. Pictures were &
modified form of objJect study, sinoce objects were not always
available. Observation of objects and picturss which at Tirgt
was of a casusl naturs gave way to purposeful obssrvation to
acquiie facts as a basis for thought processses used in the
solution of problem situstions.

The development of the experimental method marked s
new phase. The experiment was set up by the student %o get
Neture to furnish evidence which would hely solve a problem,.
The sehbol took over the task of performing the rsquired
experiments through demonstrations performsd by the tesachsry,.
This is exemplified in the Germen schoolg€. Some educators -
felt that the students would learn more if they did the experi;
ments themselves. This was the beginning of the 1éhoratory
method. As many students psrformed the expsriments meohan;
ically with no idea of their rslation to ths text discuésien
snd no understanding of what ths experiment gignified meny
well corrslated forms of text books and laboratory work books

Vwers developed. The laboratory method has bean Very SuCCOSSw
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fully developsd in the Americsn school system.

Sclence teaching subsequently went through s period of
different combinations of methods. Ths problem method was ths
first of these. Some science problem within the capacities of
the students was suggested, preferably by.the pupils themselves
or by ths teaeher. Means of finding a solution to the problem
Wers discussed, and appropriate action taken through reading
of references, esxperiments, and eny other available mesns.

The resulting knowledge cbnstituteﬁ 8 body of learning, The
hsuristic method was a matter of the students’ discovering for
themselves scientific faets which wers alrasdy known about
some phase of scisence, The developmentel method was bassd on
learning about some scientific topic aslso. It involved a
pooling of oclass effort. In the discussion the individusl
class members first contributed what they alresdy knew shout
the topie. PFurther discussion aidsd in organizing what had to
be leammed. Methods of finding out this extra knowledge wers
discussed, and appropriate elass sction taken.

Phe last four methods of science tsaching seem to be
methods of orgenizing the work. In the projset method a
étu@ent or group of students undertekes to meke something,

The effort involved in meking the objsct and opsrating it
results in lesamming, The contract method is a means of taking
care of individusl differences, The assignment on the ssoction
of work taught is gensrally divided into thres parts. 41l
students are expected to do & minimum of the first vart. "The
better students sccording to their ability ars also expectsed
to do the gecond part or the second and third psrts. Thess

often require extra individuval study. Ths grade received by
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the pupil is determined by the quality and quantity of the
total assignment done. In the unit of supsrvised study the
mit is & related section of ths year's work. The students
are introduced to the unit altogethsr but progress at various
speeds in attaining acceptable mastery of the subjsct matter
of the unlt., The historie method organizes the subjesct mattsr
around the lives of famous scientists, and what each discover-
ed, and how he @iscovered it is learned., This is followsd by
8 study of modexn technological advances whsre applicabls.
Since the unit plan in grouping the subject matter was the ons
used in the study a brief explanation of its main prineiples
is given.

The vnit plan is associated with H.C, Morrison's nams,
although earlier educators had devselopsd similar forms.
Downing in spesking of the unit says,

Teaching units, perhaps better designated "learning
allotments™, should be relatively short and definitely
circumscribed. They should be assignments of study
materials organized (1) to give such sn undsrstanding of
end familiarity with & principls or group of clossly
related principles of science, togsther with so much
practlics in their application to problemetic situations,
that their wse will be insured when the nesd arises in s
pupil's 1ife; (2) to give consscious skill in the use of
one or two of the slements or ssfaeguards of scisentific
thinking, (3) to establish in the Eupil ons of the
important emotionalized standards.-*

Morrison's organization of the unit plan is;.

1. Exploration to find out what the pupils already
know about the unit,.

2. Presentation to give a view of the whole unit.

3. Assimilation to securs mastery of the principles,

develop scientific thinking, and emotionalized standeris,

libid., p.102,
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4. Organlzation to have the pupil review and organizs
the subject mattsr of the unit,

5, Recitation in which ths pupil shows he has acquirsd
mastery of the unit's subject mattexz.

The five steps wers carsefully plamned and followed in sach
unit. The assimilation periods should occoupy about thres
quarters of the time of the unit. This is the time for
individual and group study of the subject matter by the pupils
aided by the teacher and this is the time when the teachsr
uses the lecturs demonstration or @evelopmental discussion
-method according o plan in helping the students,

The lecturs demonstration as used in the study was a
matter of the teacher providing the basic fects of the subject
metter accompanied by the use of objeots, specimens, piotures,
charts, experiments, and films Wheraver rossible. One modsrn
group of authorities speaking of the present day use of the
lecture method in schools says,

In the use of ths lecture method the teacher develops

& topic in science mors or less Ffrom o logical orgeniza-
tion. It is now very common, When this method is used, %o
Supplement the leoturs with demonstrations end visusl aids,
It is also a common practics today to have pupils partic-
ipate in the lecture eithsr by giving part of it or by
doing experiments end demonstrations from the demonstra- .
tion tabls,*:

The same authorities! opinion of ths demonstration cen be

guoted,
48 & device for developing understending in the pupil for
facts, concepts, and prineiples this method has proven %o
be very effesotive. Employed in conjunction with the
lecturs it may very well becoms & most officient method

for covering & given section of content in 8 limited tims,
It has the advantags of being easily adapted to & logical

lE;&. Haiss. E.S. Obourn, and ¢,W, Hoffmen, Modern
Science Teaching, p. 115, New York:; The Mac Millan Co., 1950,
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Gevelopment of content when the teachser so desiraﬁ.l'

Thase quotations express the use of the lecturs demonstration

in attempting to carxry out the practice and philosophy of the

vnit plan.

The developmsntsal discussion as practised by the in-
vestigator was the reverss of the lecturs demonstration. The
investigator tried to get the facts from ths pupils and only
supplemented their information wherse necsssary. Hunter's name
ig associated with the developmental discussion bechnique as
it is generally practised. Hunter in discussing ths use of
the developmental discussion says,

Utilize the first part of the period for demonstration
and classroom activity in which the problems to be stundisd
are developed in round teble discussion, or begin labora-
tory work with group demonstration or individual work. By
using the basal text as a basis, a socialized recitation
may be dsvelopsd in %hich discussion is kept oclossly to
the problsm in hand.**

Purther to the use of the text Hunter says,

In the supervised study psriod the tescher can rsad
from the text and then get group discussion centrsd on the
paragraph that heg just been read. Out of the discussion
the imporbtant concepts will sppear end thess can bs used
by the individueals of the group ig meking outline summeriss
for their notebooks or workhooks.?:

The investigator based hls developmental discussion techniqus
fairly clogsly on these suggsestions of Hunter's,

Scilencs teachers are not always in agresment as to the
name which should& be given to & particular method used in

teaching & science topic, After these brief explanations of

11pid., p. 116.

2g,w, Hunter, Science Teaching, p. 165, New York:
American Book Co., 1934,

S10id., pp. 336-6.
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the msin principles of the unit plan, lscturs demonstration,
and developmental discussion as used in the investigation; the.
writer wishes to refer to importent sarlisr studiss of the
effectiveness of teaching scilsncs by the use of different
techniques and the conclusions rsached by the various investi;-

X g&tOrSo




CHAPTER IT

REVIEW OF THE LITERATURE

Ths literature availabls on investigat;ons of &iffesrent
méthods of tesaching science was rather limited, particularly
as to recent investigestions. The Investigations in the
Teaching of Soience by F,D. Curtis consisting of thrse aiffer;
ent btexts covering different periods of time providsd much
interesting information on investigations which Curtis
considered major ones of the thres periods. Tor investigations

covexring the period 1940 %o the present the Journal of Educa-

tional Ressarch, Volume XLITT, Jenuary 1950, No. 5 and Scisncs

D

Rducation, Volume 39, March 1955, provided information, The
investigations reportsd in the psriod from 1940 on ars mostly
at the high school and college lsevsl, Only those studiss ars
mentioned which the investigator considersd wers in some way
similar to his own problem.

In rsading the literature on previous studiss of the
effectivensss of different methods of taaching sciencs the
wWritsr Wwas interested Lo find that in many cases ths classes
Were comperebively smell - approximately twenty pupils per
class. The teachsr was fres %o choose hig own subjsct matter,
was not required to cover & certaln amount of subject matter
in & given time, and sscured expressions of the classts

-10-
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opinion as to which method they preferred.

The Tirst important study of the effectivensss of
different teaching methods in scisnce was mads by J,RE. Hayman
in 1912. He wished to dstermine which one of the four methods
book, lecturs, experiment, and experiment neotabook (combing;
tion metho&) was best from the point of view of efficiency,
economy, intersst, PBIrmenency. His pupils_consistad of BOO
boys in Grades 7 and 8, average ags 13 ; 8, in classes which
he assumed to have the same average I,Q. His subject mat&sr
was physies. Rach lesson was taught to each sxpsrimental classe
of the sams grade by & different method from that used with the
other classes of the same grade, and the methods wers rotated.
In ﬁhe book method the boys wers given a mimsographed shaet
contaiﬁing the lesson material which they studied for them;
selves. 1In the lecture method the teacher gave the substance
of the lesson accompanisd by gesturss and blackboard drewings.
In the experimental method the same material was given by
demonstration supplemented by questions and suggestions, and
the boys drew thelr owmn conclusions. 1In Hhe axpeximental
notebook method the boys wers allowed to moke notses, butb this
method was later dropped. Hssay type questions testing memory
and power Were given at the end of each lesson., Quoting from
Curtis on Maymsn's conclusions:

1. On the bagis of sfficisncy as measursd by psrcental
attalument, by lasting impression on ths minds of slement-
ary school pupils, by persistence in memory, by sncoursge-
ment of independent thought end self relisnce, and by
popularity among the puplls the thres methods renk
experiment method, lecture method, book msethod.

2¢ On the basis of minimal time consumption in the
aotual teaching of the lessons, of arousing and holding

interest and attention, and of the minimal expsenditure of
mentel and physical energy, they rank as follows -
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lecture method, experimental method, book msthoa.l'

In 1916 GeVW, Hunter made a study of the developmental
{ the sxperimental method applied orally in the classroom},
lecture, and text book_metho&s. His pupils were thres classss
of respectively 30, 35, and 25 boys of median age 15, His
subject mattar was health. The thres msthods wers used the
same day, & differsnt method Ffor esach class, and the methods
were rotated. In tbe developmentel method the problem was
disougsed by the teacher and pupils. In the lecturs method
the teacher gave the lecturs accompasnied by experiments, hut
allowed no gquestions. In the text book method the pupils
studied the text book and wers not allowsed to ask guestions
nor were they asked any. 4 test was given at the end of sach
lesson. To quote from Curtis on Hunter's findings: "For
immediate retention and for development of power the develop%
mental method stands first, the leature method stands second,
and the text book himd.n

Martin L. Roberitson in 1930 undsertook to compars the
effectiveness of a guidance outline method and the developQ
mental;éisqussion method. He used 60 pupils in Grade 5 who
were equated into groups by the use of a standardized reading
test and their scorss on preliminary subject matter tests., His
subjeot was seasonal changes in netuyrs, For teaching by the
guidance outline method the pupils wers given an outline and
mimeographed text for sach lesson. The pyupils studied the

text and the teacher gave individupal help. The pupils mads a

1F.E. Curtis, Investigations in the Teaching of Seiencs ,
Pe 52. Philadelphia: P. Blakiston's Son and Co., 1926,

2Tbvid., p. B8.
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brief topical outline individually at the end of the lssson,
In the development&l;diseussion method the teacher drew the_
facts from the childrsn's expa}ience by questioning and added
facts as necessary. The conclusions were developed by the
cless and written on the board. The tests were of the short
answer type for each unit. Robertson concluded, "In so far as
the results of this investigation may be conclusive, it ssems
reasonable to conclude that this '6ev310pmental ; discussgion
method ' has some slight advantege over this Wstudy - guide’
method ', both with respect to immediate recall and retention,
though the resulis ars not statistically Significant.“l.
FPorsyth ussd two groups Qf sighth grade pupils one of
forty pupils with superior marks, and the other of twsnty;five
who had poor achisvement records, The teaching methods ussd
were rotated five times. The firﬁﬁ method wes a definite
asgignment, followed hj recitation, discussion, and test; the
Second, & lesson;guidance method using the Morrison unit plan.
At the end of sach rotation a factual information test waé
given. For the supsrior students the unit plan was found to
be significantly bhetter; but for the poor students the conven-
tional plean of assignment, recitation, discussion was bettsr.
Olson and Kembly studied three groups of ninth grads
students using the Morrison plan with the following ramifica~
tions; one group worked togethsr, the second group worked
Seperately rsceiving aid from the teacher who went from pupil

to pupil, and the third group worked separately being sided by

1F.D. Curtis, Second Digest of Investigations in the
Teaching of Sciencs, p., 61. Philadelphia; P. Blakiston's Son
and Co,, 1931,
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the taacher when requested. While the thirﬁAgroup learned the
least, and the second group learned the most, thers was no
statistically significant differencs.

Bond wntilized the sooial implications approach to the .
study of & unit on genetics. The groups wers from the Ssciencs
department of Western Washington College of Rducation., Facts
andé principles were taught when necessary to illuminate per;
sonal social problems of immediats intersst Lo the classg, and
the development method featured.in the experimental group.

The control group featured the traditional lecturs method with
faots and principlss of genstics §resented, and social implica-
tions introduced as applications of the principles studied.
Rvaluative instrqments used wers the Amsrioan Council Psycholog-
ical Examination, a selections of faots test, an application
?f principles test, both consisting of selections of items from
the Cooperétive College Zoological Test; Intarprstation of

Data test, sclentiflc test, superstitions test, anéd & test of
opinions regarding differsnt nationalities. The lotber tests
wera constructed for use in the experiment. . Equivalent forms
of each test were given befofe the following instruction. The
intelligence quotisnt and initisal standing on the sevaluation
teat were used for matehing purposes. It was found that the
experimental group did as well as thse control group on %the
information test as a whols., Thse éxperimental group surpassed
the control group in all other abilitiss measured, i.08., the
soFcalled concomitant lesainings,

Barnard did a study comparing the relative effeotiva;
ness of the 1scture &emonstration and the problem golving

method. He used students faking a survey course in biologicsal
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Sclences at New York University. The lscturs demonstration
group was glven an orientation lecture covering scientific
method and scilentific attituvdes, amd subsequent lectures wers
of the conventional typs. The problem group was taught by the
developmental method with asctive student partieipatiqn in
setting up problems én& planning solutions. Reports, assigned
readings, instructor and assistants, and content materials
werse idsntical. EValuatlng instruments included tests measur-
ing reoall of specific 1nformat10n, un&erstandlng of genseral-
izations, abilities in problem solving, and scientifio
attitudes. Rguivelent forms of the tests wers administered
before and after. The control and sxperimental groups wsere
eéuated by comparing students on the basgig of aversge standard
éoores on the pre;test and & psychological test. In the tests
measuring raoail of inform&tioﬁ'the lectura demonstration
group was more successsful. In the tests measuring'un&erstand—
ing of generalizations thers was & slight but not significant
¢iffarence in favor of the problem solving msthod. In tests
ésquiring problem solving and scientific attitudes ths
a#parimantal group was superior.

Stu@ies have dealt with such topies in science teaoh; 
ing as ths uss of a prepared work book or pupil w:itten notes,
the uses of drawings, pupil &rawn or mimeographed, inked ox
not inked;»an&‘tha use of films, their adventages, when they
should be used, and which type is best. In this stody thess
alds were ussd in teaching by hoth methods according to the

equipment which was availabls,




CHAPTER IIT

METHODS USED IN GROUPS TESTED

General Method of Approach

Before &esdribing the procsfure of the investigation
something should be seid of its background. The School was L
sitvated on the outskirts of the oity of Winnipeg. _ o

The seiencelroom was equipped with fixzed desks, a
demonstration table, cold water, ) Scisnce cupboard with the
essential chemicals and glasswars, and & minimum of refsrencs
books. The collectidn of objects and specimens depsnded
largely on the ingenuity of successive teachers and pupils.

The fathers of the students were mostly mechenical
tradesmen, office workers, or smsll business men. The
experiment was ocarried out with pupils in Grade 7 in the
pariod'?.l ; 7«5 There were thrse classes totalling 99
pupils, 55 girls and 44 boys with an average age of 12 ; 3
when the experiment was started. Ths pupils wers taught by
the same teaoher. They had five periods per wesk of thirty;
five minutes eaach.

The basic tsxt_for the pupils,WaS Science Indoors ahd
Out: Book I by Hensley, Patterson, and Armstrqng. Ths currie-
ulum rsquirsd ths stu&y‘of chapters 1 ; 6, 11, 2 of 12 ; 14,

7 ; 9 in the first term, preferably in that ordsr. The school

district examination required the study of chapters 1 - 6 and
-16-
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an option 0f 11l - 14 or 7 - 9. The required work was divided
into four units:

l. Parts of & Plant and Ugss. Chepters 1 - 4 3 weeks

2« S5e66d Scattering Chapters 56 - 8 , 2 wesks
5, Insects Chapters 12, 11, 14 4 weeks
4. Foods _ Chapters 7, 8, 9 3 weeks

In order to secure two equated groups for measuring
the sffect of tha two methods of teaching the pupils wers
equated by pairs on the basas of their scorss on The Dominion
Tests. Group Test of Learning capaaity; Intermediste - Gradss
7,8,9 (Omnibus Edition - 1950) Form &, a copy of which is
Appendix Aj; anmd their totel scores on the four unit tests
given as preliminary tests, copies of which are in Appendix B.
The Dominiqn test consisted of SGVSnty;fiVG items'incluﬁing
arithmatic, opposites, analogies, numbsr sequencs, cl&ssifica;
tion, reasoning, and spatisl relations. The time @llowed was
thixty minutes. The unit tests sach consisted of thirty itenms
of the recall typs on the,subjeet matter of the unit. The
items hed &ll been checksd for validity from the scorss
Secured by pupils of previous yesrs. Ths time allowed wasg
fifteen minutes, The wwo groupé were called Group A snd
Group B. ‘

Group A was tavnght Units 1 and 3 by developmental dis-
cussion end Units 2 and 4 by leoture demonstration, Group B
wes taught in the reverse order. MThs repetition of the unit
test at the end of the teaching of the unit served to detsermine
the effactivensss of the method of tesching used. The incrsass
in knowledge for each pupil on the unit was slso used as a

cheok on the effectivensss of the two methods of teaching,
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After the umits hed heen taught snd tesbted, & week was
gpsent on review:ﬁork bhefoxrs ths sohoolrdistrict examination.
This examination wasg mede by s committse of teachers,who were
tecching the subjeot. The form of the exeminastion as %o the
proportions of short answer amd essay type questions and the
questions asked depended mainly on the committes's decision.
Aftsr the Christmas vacation these papers were given baock to
the pupils end discussed with them. The school district exam;
ination comprises Appen&ix Ca The pupils then wrote Dvorak's
Genexsel Scisnecs Form § ; 2 which 1s Appendix D, This
conglsted of sixty multiple cholce questions graded as to
difficulty into thres groups of twenty questions sach. MThs
scores were £0 computed that a scors of eighty is ths median
soore for Grade 9 pupils just complsting a year's courss in
gensral sclencs, |

The gcorss secured by the pupils in Groups A ané B on
the intelligencs test, the total unit final tests, the school
district examination, and the gensral scilence stendardized
test were then used Tor the computation of correlations within
sach group and_group versus group. _

In order to complebte the investigation ths final
scores and papers for each unlt of all the ﬁinety;nine pupils
in Grads 7 wers used to re;oheok the velidity and to determine

the relieblility of the unit tests.

The Unlt Plan

The five phases and purposes of sach in the unit plan
have been mentioned. Hunter, in writing on the use of the

unit plen in scilence tsaching said, "The chief desirable
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results which coms from the unitary arrangsment in scisncs ars
the faot that the social and civie agpeocts of daily life ars
emphasized through a study of sciencse problems that ars resl
o the student.” ) An explenation of how each phass of the
- unit plan wes used in the investigation follows.

Explorafion, as conceived by Morrison, was sconomical
of time because thsre was no nssd to teach what the pupils
knew, It oriented both teacher and pupils as to what nesded
0 bs learnsd. It served as motivation by relating the new
learning to present knowledge. Morrison suggestsd that
exploration could be done by means of a class discussion or s
gshort test. Ths unit tests of thirty items were used for
exploration purposes, being given in four successivse periods
of the first week of school. Shorter tests might have bsan
better but for the purpose of sequating the groups these wers
used. The tests showed wide variation as to ths knowledge
posgessed by the pupils and concentration of knowledge in
certaiﬁ seotions of the work asmong different groups of the
pupils.

Presentation was giving the major feots about the unit
~and relating them as much es posgsible to the bupils' knowledgs,
The presentation wag given by the teachsr end might take the
form of a lecturs, a film, or any other suitabls form. In the
study the teacher used & lecture to givse thg pressntation. ‘
Reference was mads to the Tabls of Contents, required chapters,
and Index in the text book., Pioctures on the bulletin board

and refersnce books kept on the window sill wsrs brought to the

1Hunter, Ope Cite, pe 199,
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pupils® attention. These were changed in successive units.,

Assimilation of the subject metter of the unit was the

main part 0f the unit organization. This involved the use of
objeats, pictures, fllms, experiments, reading the text,
extensive reading, and doing assignments required by the guide
shest. Writing on the purpose of the subject matter unit W, H,
Burton said,

A subject matter unit is a series of esducative experi-
ences centering on subject metter materials which ars
arranged around & central cors found within the subjsct
matter itself and which ars to bs studisd by pupils for
the purpose of acquiring learning outcomes derivabls from
experiences with the subject matter. This cors may he a
generalizatign, a topic, or a thems.ls

The teacher, with the help of the various aids, used the
lecture demonstration or developmentel d&iscussion éccor&ing to
plan aiming by means of the induetive process to atiain
generalizations, _

Orgenization involved the forming of & review outline

of fhe unit with the essential supporting slements. Ons
method was 0 have outlines preparsd by the individual pupils
on ths unit as a whols or on sub;topiqs. Several were given
in olass followsd by class ﬁiscussion, The remainder wers
handed in to the teacher for chacking., A second method was a
gensral alass review with development of an outline at the
blackhoard. The latter method wag used by the instructor.

Rsoi%ation, a8 first coneeived, wag to have members of

the class prepars a presentation on some part of the unit,

Recitations on différent parts of the unit wers to be given in

lW.H. Burton, Learning and Instruction, pp. 219 - 20.
Porty-ninth Year Book of ths National Society for the Study of
Education, Part I. Ghicago: The University of Chicago Press,
1950,
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class and the remainder handed in to the teacher. A success;
ful presentation meant mestery and understanding of the unit
had been obtained. The repetition of the unit test at the end
of the unit was used as the recitation in the investigation.
The unit plan as originally concsived involved re-

teaching of thoss sub;-topics not understood to pupils who had
not done well on the recitation until an scceptable standard
of mastery had been reached. Due to the exigency of having %o
teach a number of units for the school district examination
this wae not done. Also the size of the clagses did not
permit a large amount of individual work. The investigator
adopted the philosophy of Wsstaway, ?xn any aversge science
class, be satisfied with 25% of § *s, 50% of /3 's, snd 25% of

Y!é; but do not stick labels on the ¥ s for all the world
to recogniszs tham."l. Otherwisgse the unit plan was followsd

through all its stages.

The Lecture Demonstration

It hes alrsady besn stated that in the lecturs dsmon-
stration as used in the asgimilation periods of the unit study
emphagis was placed on the teacher's providing the hasic
facts. The lscturs demonstration was a combination of two
earllier methods of tsaching science. The lecturs came to bse
regarded as being difficult for school pupils to follow so it
has been supplsmented by ths usé of demonstrations. Sines our
sight conditions so much of our leamming the pupils have &

vigual imags as well as an auditory imegas.

1@.%% Westaﬁay, Sciencs Teaching, p. 39. Tondon;
Blackis and Son, 1929,
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The lesson was preceded by a brisef five minute oral
qulz of the main facts of previous lessons in the unit.
Brownell and Wade voiced thsir approval of the use of the _
question and answer method thus, "It is to be kept in mind,
however, that whatever adaptetions are made in high school
Solence courses, there must ever be retained a large measure
of the instructional effort involved in using the question and
answsxy metho&."l'

The leoture using an inductive approsch was givan‘hy.
the teacbef. This was accompanied by the showing of objeats,
specimens, plectures, charts, and experiments. The thres
stages of soience learning; wonder, utility, and systematizing
wers each used by the teacher in teaching the lesson. Bacon
“according %o Westaway belisved in the aceﬁmulation of facts to
be sifted and organized noting similarities and differenées.
Westaway quoted dlrectly from Huxley's writings in approval of
this method. Huxley seild, "It sppearsd to me to be plainly
dictated by common senss that the tesacher who wishes %o lesad
hig pupils to form & clear mental pilcturse of the order which
pervades the multiform énd endlessly shifting phenomsna of
nature; should ocommence with the femillar facts of the scholar’s
Gaily experience; and that; from the fi:m gromd of such
experience; he should lead the beginner, step by step, to re;
moter objeoga and to the less readily comprshensible rslations

of things. " The lesson was concluded with a summary linking

together the main facts taught for purposes of gensralization.

1H. Brownell and F. Wade, Ths Teaching of Scisncs, p.8.
New Yoxrk: The Centiury Co., 1925.

LWestaway, op. cit., De 33
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Sometimes the lesson was followed by the reading of
selected portions of the text. The pupils took turms at coming
to the front of the class to read. A record waes kepb so that
in svocessive periods all would reed. G.,W., Hunter sald of the
text book,

& hasal text book if used as & supplement to laboratory and

demonstration is almost indispensabls. It is important to

heve something to hold young psople to and a text book

sgsignment properly madse will give the pupil a fesling of

responsibility for the next dayfs class meeting.l.
Sometimes the pupils were referred dirsctly o the text book
and the assignment.

Simple guids sheets were used. Sometimes the guids
sheet consisted of sentences with the msaningful mor&s left
out. Sometimes it was in the form of completion sentsnces.

At other times notes were to be copied from the blackhoard.
An increasing amount of writing explanatory sentences was given
in later units. The aim was to have the pupils produce fairly
neat and accurate notes using good English, Westaway emphe-
glized the importance of the teaoher's doing his part in improv-
ing the pupil's English when he said, '"The business of a
Science teacher oxr of any other teachsr is to teach English as
well as his special subject.“z. Westaway further %o his
comments‘on the importance of English and satisfactory notes
remaxked,
Eote;taking is an art that must be taught. Small boys
canmot be expected to make notes until they have besn
taught how to do it. 1In the very sarly stagss, notes may
be dictated, for pattemm purposes; and lsssons may

oooas%onally be given on the way in which notses should bs
made. 9.

1Hunter, 0p. cit., pp. 162 - 3.

Zestawsy, op. 0it., p. 113. 31bid., p. 113,
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While the students wsre eop&ing and doing the assignment the
partieulaf objects an& expesrimental results were shown to the
pupils in mors detail, generally in groups of four st their
seats.

The remainder of the period was usesd Ey the tescher in
helping individual pupils end checking the pupilst prsvious
asglgnments &t thelr desks. The work of the weaker pupils was
examined each period end the work of the other pupils atb

regular intervels, ag time was avallabls.

The Developmsntal Discussion

The developmental discussion as used in the teaching of
the sub-topics of the unit requirsd that the students provided
most of the basic information. The tsacher actsd as the
discussion leader, and ths pupils were active participsnts in
the d&iscussion. PFrenk seld, "In & class in Gensral Sciencs the
discussion should be dominatsd entirély by the tsachsxr who
should keep the cless slert and sctively thinking by skilfully
putting qusstions ang suggestions."l‘

Opinions vary as 0o when pupils should reasd sbout ths
toplec. To quote Brownsll end Wads, "eaching expserisncs war;
rants the use of text matter as sn effective means of exerting
pressure upon pupils for that sustained effort which is in-
volved in the forosd mental activities of school aays."z. Tbe

instruetor preferred to have the reading done first in oclass,

except for experiments, since ths haetter students are gensrally

1J.0. Frank, How to Teach General Sciencs, p. 1l4.
Philadelphia; P. Blakistods Son end Oo., 1926,

“H, Brownell end F. Wade, op. cit., pe 115.
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hettsr readers, morse industrious, more likely to read shead in
the text book, and to have read mors on the topic in their
miscellansous reading. The bteacher had previously selsctad
the parts resd. As in the lscturs demonstration procedurs the
pupils took turns in reading aloud to the class, A% the end of
some paragraphs differsnt students wers questionsd to find out
whether they understood the central thought oFf the paragraph.
The reading provided all the students with some basic informa-
tion for use in the discussion.

The disoussion followed the reading. Ths teacher simsd
to get active pa:ticipation from all’pupils, to kesp the
discussion going, to fill in details, snd to keep it within
the bounds of the topic. As in all use of the question and
answer method, it was insisted upon that the pupils raise .
their hands 1f they thought they knew the answsr, snd those
not doing so were frequently asked. A conseious_effort was
mede to get the more retiring studenis to answsr, to ask_the
slowsr students questions it wag hoped they coula answer, and
not to let certain students dominate the discussion. The
students were free to ask questions that pertainsd to the
disoussion, and an effort was made to get soms ons slse in the
class 0 provide the answer. Ths teacher showsd ths ob jects
etcs from the front of the class during the discussion at the
appropriate times. This was in agraemént with Hunter's ides
who stated, "Potentially discussion groups should have access
to all types of observational materisl during the discussion
and should use this material in a way that will aid them in

helping to solve the problematical situations that must natygr-



-6~
1.
ally ariss out of the discussion,? Without meking direct

references to the guide shset the teacher tried to centre the
discussion of the qusstions contained in it and closed ths
disoussion with a brief summery contributed by the pupils.

Where experiments were done, ths discussion was sn in;
tegral part of the lesson. Speaking of the use of experiments
Hunter remarked, "Our conclusion must be that demonstration
work certailnly needs to be given more emphasis and that in
placs of long periods of *husy work® on the vart of the students
the time may bse much mors prpfitably 3pent in & combination

period in which demostration, discussion, and individual work
- 2. ,
are interwoven." Westaway also centred the lesson about the

demonstration with the importent proviso of order. He said,

But in a school the lecture room is a vlace for teschin
and the demonstration tabls is the tescher's laboratory
bench. The teachsr works expsriments, often because the
experiments ars beyond the pupils’ skill: the lesson con-
sists of questions and snswers all the time - dirscted
questions; and in case of emsrgency leading questions; and
answers Which ars used for cross-examinetion and for
further questions. The teacher does not work experiments
primarily to verify; but to present new facts; and such
facts thus presented at Ffirst hand ars mads the bagls of
the whole lesson. It is true that ths puplls are not using
thelr hands, but 1t is this freedom that enables them to
give all their attention to the teacher; their attention is
not divided by their having to enigage in difficulties of
menipulation. (It is, of eourse, asso gd that the teachsr
1is able to compel sustained attention, ).

At first the taagher wrote the experiment on the bléckboarﬁ as
it was performed, and later when tbe puplils knew mors about
the form for writing an sxperiment, individual pupils wers
called upon to write the sxperiment on the blackboarﬁ»as thg

class @ecided what should be writtsn., Ths summary followed,

lgunter, op. cit., p. 178, 1bids, p. 176.

5westaway, ope ait., p. 16.
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the teacher getting the pupils to gensrslize as much as possibls,
The seme guide sheet as used in the lscturs demonstra;
tion was used by the instructor. Ths objsects and expsrimental
resultes wers shown %o the pupils at their seats as they worked.
The teacher used the remainder of the period to go around
amongst the pupils to give individual help and to look at

their previous assignments.




CHAPTER IV
SELECTION OF THE SAMPLE

Validity and Reliability

The tests used in equating the two groups and in
meagurement of the comparative effectivensess of the lecturs
- Gemonstration and developmental discussion methods of teaching
the vnits to the groups must have acceptable falidiﬁy and
reliability standards. Validity end reliability in & test ars
considered essential 1if reasonably accurate judgmsnts are to
be made ag to what the pupils already knew before they wers
tanght, or lesrned through being taugbt.

A valid test exemines the subject matter which the
pupils were taught. The validity of & test refesrs to the
identity of the property being measured. Some definitions of
validity by competent authorities are, "he validity of a‘test
is an expression o£ the &egregs t0 which the tsst measures the
knowledges, skills, abllitiss, and qualities which it is
Geslgned and suppossd to measirs.” | "alidity refers to the
care taken %o incorporate in & best or examination thoss
elements or items which are of prime importancs, and to ths

pain taken to sliminate the non-essentisl.™

lBrueckner and Mslby, Disgnostic and Remedial Tsaching,
Pe 8l. Boston: Houghton, Mi£flin Co., 1951.

2G M. Ruch, The ObJective or New-types Examination, p.28.
New York: Scott, Foresman and Co., 1929,
~28w-




_20-

The use of & table of specifications which lists the
topics and sub;topics on which ons Wi&hes_to test and the per;
centage of the test to be allowed to each, is & prims mesns of
securing validity. The validity of a test is incrsassd by
extensiva gampling and by arranging the items in o:ﬁer of
inereasing difficulty. A test is usvally velideted by the
juagment_of competent psrsons or by the use of statistical
measures. A valid test is also'eonsidsred to be reliabls,

Reliability is the second main eriterion of & good
gxamination. Brueckner and Melby's definition of reliability
ig, "The reliability of a test refers to the extent to whioch
it counsigtently and accurabsly measurss the elsments which it
d0es measure."  The coefficient of reliebility of a test for
a given group may be defined in one way as the coefficient of
correlation hetween the scores made by that group on two
equivalent forms of the test succesgively administersd underx
the seme conditions. The index of relisbility which may bs
secured from the cosfficient of reliability theoreticaily
represents the upper limit of the coefficisnt of validity for
8 test.

The sams conditions which help ssours test validity
also help securs test reliability: testing on itams selactsd
from tha_total curriculum according to some plen, extsnsiv§
gsampling, items arranged in oxder of inorsasing diffieulty,
and objesctivity in marking. Often two egquivalent forms of s
test are not available; and in such casss the coefficisnt of

correlation to obtain the reliability is secured by giving the

lprugciner and Melby, op. ait., p. 82.
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test twice to the same group, or correlating the marks sescursd
on sach half of the test for the sams pupils ~ the split-half

techniqus.

ObjJsctive Tsests

ObJéctive tests have certain sdvantages in securing
validity and reliability. =Extensivs sampling is possible
becauss the students can snswsr ths questions in a short time,
The student is also limited as to how he can answer if the ;;;Tf
questions are carefully composed because there is no opportu; o
nity for misinterpretation. The answers cen he gquieckly o
qhecksd'beoause they ars o short., Tinally objsctivity of
merking, in that the answer is right oxr wrong, is a great
sdvantaga. |
Objective guestions are of two classes. In the
recggnition class two or more answers are given to ths quest;
‘ioan, énd the student is required to indicate ths corrsat
answer. The recognition class inceludes trus ; false, multiple
choice, and mateching types. In the recall cless the rupil
provides the answer. The recsll oclass includes the completion
and direct gqusstion types,
The Dominion Test and Dvorak's General Science Scsle
used in the investigation ars of ths multiple choics typs.
The unit tests are composed of recall items. In addition
practice @as given in the other types of objective questions

in the wesk preceding the school distrioct examination,

The Group Test of Learning Cepacity

Previous reference hes besn made to the Dominion Group

Test of Learning Capacity, Intermediate Grades 7,8,9; (Omnibus
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Edition -~ 1950}; Porm A, ussed for deteimining ﬁhe intelligenee
quotient as to its type of ohjective questions, contents,
number of items, and time limits. Soms SXplanation is desir-
abls askto why its validity and reliability, as given by the
authors, alsgo made it suitabls,

| The test 18 & revised edition of the Intermediate Test
(Original Bdition, 1934). The items selected Wers chosen as &
result of an experimental testing progremms carrisd out on.
sevaral hundred Ontario school pupils. The results from 3,300
vupils were used in the final validation of the test. MThe
reviged norms were secursd from giving #he ysst to approxi;
mately 2500 pupils mainly in Grades 7,8, and 9 in Ontario urban
and rural ;ehools. Of the tabla giving the relatiqn of numbgr
of questions corrsct to mental age the avwthors say, "Pable 1,
giving these revised norms, was constructed to make the result-
ing intelligence quotients conform to the following criteria:
(1) ths average for the total group ghould, bscause of -
selection, he slightly above 100; (2) the standexd deviation
should be approximetely 16, (3) the distribution of I.Q.'s
should bs closs to normal." ) The comparable forms sstimatss
of the reliabllity of the test ars based on a sampls of Grades
7,8, and 9 scores of urban pupils in Onterio to whom both Forms
A end B were administersd. For 196 pupils in Grade 7 the
reliability ooeffieient of the I.Q. 18 930 with & P.B., of

individueal I,0Q, of 2.90. Item analysis based on repressntative

Lwphe Dominion Tests, Group Test of Lisarning Capacity,
Intermediate - Grales 7,8,9; (Omnibus E3ition - 1950), Forms.
& and B, Manual of Directions end Keys, Revised FEdition Spring,
195625 (With corrections, 1954)," p. 6. Toronto: Departmsnt of
BGucational Research, Ontario College of mducation, 1950
(mimeographed),
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Sémples 0f the total group {(Grades 7,8,9) to obbain information
concerning the internal consistency of the tsest shows for 200
pupils an internal consistency estimets of relisbility of .9%4.
Thesg& reliability cosfficients ars considered satisfactory for

& group intelligence test,

The Unit Tests

The unit tests wére to be used with the Dominion Test
in equating ths groups and by themselves for measuring tLhe
results of the teaching. The tests aé used Wwere & selection
of items £from larger unit tests valiéateﬁ in previous years.

In preparing the original unit tests, note was taken of what
authoritiss sald cen be measured in scisnce, WMéasurable Out;
comas of Sciencs |

Facts

Relationships

Problem solving

Attitoudes and Intarests."lf
The first three ars well within the scops of a2 simpls ohjective
achievement test. The direct question type was unssd in compos-
ing the unit tests. This form was preferred as it gave train-
ing for an examination of a combined objeative and essay typs.
The advantages of the direct recall typs are:

l. Guessing is almost negligibls,
2« The responses ars similar to those called for in daily work.
é. Sooring is almost entirely objective and fairly rapid.

4. The reliability is high,

lH.A. Greene, A,N, Jorgenson, and J,R, Gerbsrich,
Measurement and mvaluation in the Secondary School, p. 414.

New York: Longmans, Green and Co., 1943,
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To seours valld and reliable unit tests, the tests were ori;
ginally composed of fifty items each. A tablse of specifications
was used in each cags. Ths gusstions were carsfully phrasad
s0 that the answers would be mostly one word; and at the tims
the questions were compossd, acceptable engwers were notsd.
The original tssts on Units 1 and 2 were validatsd on the
results of having given the tests to 108 pupils. The original
tests on Units 3 and 4 wers validatsd on 68 pupils® results.

Validstion was carried ouf by uvsing upper end lowsr
thirds. In this method all ths papers wers arranged in rank
order. The papers were then divided as closely as possible into
three even groups. Papsers with the same mark must be put into
the same group. The two groups of papers with the highsst and
lowest mearks must have the seme number of papers. The papers
from the upper snd lower thirds were re;examined. A tabulation
was made of the pupils in each group having sach question
correct. Any question which & larger numbsr of pupils in the
upper group got corrsct was a good question, and was kept in
the test. Any question which a larger numbsr of the lowsr
grouyp gqt correct was & poor question, through negative discrim-
inetion, =nd was left out of the velidated test. Similarly any
question which all passed or failed had no discriminating
power and waes omitted. The non-valid items were left out and
also some of the ones with lowsr validity. The original unit
tests through validation and ad justment wers now sach composad
of forty valid items and wers suitabls for sdministrative
purposes. The index of discrimination for sach of the forty
valid items on each tesﬁ was determined by taking the par

cent of the upper third having the question corrscet less the




7.
per cent of the lowsr third having the quesiion aorreot,

TABLE 1

ORIGINAL INDEX OF DISCRIMINATION IN PER CENT
e e e e o e e

Quaestion Plants Seads & Pruits Insects Foods
1 18 10 9 46
2 53 14 9 38
3 9 38 27 41
4 44 ab b 46

b 21 .28 14 5
6 B2 38 18 59
7 .24 35 46 41
8 56 21 B 50
9 36 46 59 £33

10 44 42 41 64

11 36 42 80 14

12 b2 38 -9 36

13 b2 51 68 59

14 24 b1 41 68

15 21 21 , 69 46

16 b2 17 1335 46

17 40 21 50 46

18 b2 14 64 b9

19 40 a2 b 4]

20 16 42 18 : 6b

21 33 35 23 &0

22 40 38 - b 64

23 40 51 5b 5

24 4% 3 41 56

25 36 14 32 14

26 52 32 32 4]

2% 47 21 45 32

28 36 17 41 46

29 a3 48 36 36

30 30 14 83 B
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Por use in this investigation the unit tests wsrs re;
duced to thirty items because that number could convanieptly be
placed on a stencil. A table of specifications wasg used, and
reference mads to the previously obtained index of discrimin;
gtion for sach item in selscting the questions. The original
index of discrimination for each item selscted for the unit
tests is given in Table 1. MThe questions were not arrangsd in
order of increasing difficulty. Leaving the qusstions in the
order in which the subject matter was tavght made it sasier
for the teacher to observe thoss sub;topies which the majority
of the pupils d4id not understand as well. The tests were

mimeographed end were ready for uss in the testing program,

Bquating the Groups

For the purpose of aquating the groups the Dominion
Test and the four unit tests wers given to the Grade 7 pupils
at the beginning of the sohool terms The directions in the
manuel were followed in giving the Dominion Test. The pupils
were given preliminary trasining on how to answer questions of
the ﬁype used in the unit tests before they wers given ths
first test as a preliminary test. They wers told Lo do the
questions they knew first and then to try ths othsrs. They wers
given fiftaen minutes to do the test, In edministering the unit
tests the papers were passed out printed siée down. The pupils
all turned»the papers over at the sams time, wrots their names
at the top, end started. The time at which they had to stop
was placed on the blackboard. They wsrs also.tola when it was
thres minutes befors the end of the time. The pupils put their

pens down at the end of the time, and one pupil in each row
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collectad the papers immedistsly.

The T.Q. and preliminaxry unit test gcoresS wera used to
debormine the msean, standaid devietion, end standard error of
the mean using the formulaes given below.

Mean = A.R, 4 i T #
N

8.3, - \ Y ;( Zf&)g

N N

S.H. of Mean ; S.D.
vETT

The pupils' scores and statistical rssulis are given in Table 2.

In squeting tha two groups pupils with excessively high
or low soores were omitted since these should be re;tested.
Pairs were Selected whose differsnce in I,Q. wWas no more than 3.
The P,E. of the Dominion Test for the individual I,Q, is given
&8 2.2 The authorities on Dominion Tests say, "I.Q,'s
obtained from a group test of this nature cen never be regarded
a8 more than a rough indication, correct to within five or ten
points, " ) At the same time the pairs selected wers to have &
difference in totel prsliminary test score of four or lsess.
This waes done bscausa the tests wers given in four diffevent
veriods., The two groups wers not finally selected until the
end of the experiment, 4&ny pair whers one pupil consisbtently
scored much higher than the othsr because of very irregular

attendance was discarded. The suitable pupil wes metehed with

lphe Dominion Tegts, ope Cite, pP. 7.
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enother gtudent or left out if thers wers no suitable replaoe;
ment. The two groups as finelly selacted each containsd 2%
pupils, sach made up of 14 giris and 12 boys. The pairs wers
not always the same 8ex,

The I.Q, a@nd unit scores of Groups A and B wers sub-
Jeoted to further statistical analysis. The mean, standard
deviation, and standaxd error of the mesn wers determined as
before. Correlations wera done using the rank;order mathod.
These wers converted to ™ by reference to Table Xx.l. The
standard error of T was determined. The significancs of a
differsnce in mesns for small samples was determined by Finding
t. mhe variebility of the two groups was slso determined for

smgll sampies by finding "FP", The necessary formules follow,.

p;_-l;- 6252
n(nfa-1)

SeBe 0f£ 7 = 1 -7

1B - -
(//32;, n -1 Bg = 1
The scores end results of the statistical analysis ars given in

Table 3.

lE.E. garret, Statistios in Psychology and Education,
ps 192. New York: Longman's Green and Co., 1935,
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SCORES ON I.Q. PRELIMINARY TESTS

Pupil | I.Q. | PuTs Pupil | T.8e | PeT,s Pupil | I,Q.| P.T.
CeSs 146 | 41 WeT. 1081 11 - JeLa 20 33
V.®. | 131 | 2b B.L. | 107 22 AHo | 90 21
L.X. 129 27 L.Ce 106| 22 K. M. 90 20
BeZe | 129 | 27 FP,B. | 106} 22 WeP, 90 16
B.Le 129 | 28 L.X, 106| 16 JoMe | 90 15
MoMg 128 50 Jo G‘g 105 18 P.K. 90 14
e He 128 | 18 e Po 104| 25 VeBs | 90 13
% P 126 | 30 MsTe 103 | 1l1la Le e 20 10
Db, | 124 | 49 BePs 102 20 B. A, 89 19
CeB. | 123 | 40 BsMe ; 101 | 28 J.H, | 89 15
BB, 123 | 34 Lo M, 101 12 SRy 88 2b
MJ,Po | 123 | 28 D¢Be | 100| 20 F.Ss | 8% 19
?QK‘ 125 15 N.LQ 100 17 J. 0. 86 3‘0
BT, | 122 | 2b Me,P. | 100| 1B BeBo 86 156
MeTs l2s | 24 CoSe 99| 17 GeMs 85 14
P 122 | 13 B, B, 98 2b P.Me 85 13
J.We 121 23 B, B, 98 20 GoWo 8b 12
B,Bo| 120 | 34 S.F, 98 19 GeGe 86 8
JeM. 119 | 27 L.Bs 981 19 PsB, 8b 6
D, B. 118 | 26 MeSe 971 19 DM, 83 27
ReToe 117 29 SeWs 96| 23 Ju e 82 18
VeGo 117 22 M, B, 96| 14 GeCs 82 13
SOKQ 11’? 29 N.Bb 95 26 J.K; 80 19
R, B, 116 | 16 DL 93| 15 M. He 79 20
3.3, | 116 | 14 SeHs 95| 6 V.G, | 79| #0
I,B. | 115 | 16 ReS. 92| 38 DeRe | 79| 17
GoM, 113 | 17 DeTo 92| 19 GeBe 7 15
GeCo | 111 | 26 DaSe 92| 15 BX.| "3 30
Do B, 108 | 34 VeGe 92| 14 R.N. "2 gl
ReSe 108 | 30 B.Se 91 27 AN, 68 14
JeMe 108 20 B. 4, 91| 23 J. P 656 18
KiHo | 108 | 16 P.K, 91| 10 Eode 65 1b

Intelligence Guotient

Mean
Sl
SeHe

of Msan

100.8b6
17.10
1.73

Pralinminery Tests

Mean 20.61
SeDe .66
S.E., of Mean o 77
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TABLE 3
SCORES ON I.Qs AND PRELIMINARY THESTS
Group A Group B
Pupil I.Q, P,Te Pupil T.Q6 PeTs
M, M, 128 30 L.X, 129 27
Jelks 127 20 D.H, 128 18
BeTe 122 26 M.T, 122 24
T\l 121 23 DeBs 118 26
VeGe 117 28 SeKe 117 20
GeCo 111 26 ReSe 108 30
Je e 108 £0 e lie 107 22
WeT, 108 11 K.H. 108 16
L.K,. 108 16 J.Co 106 18
D, P, 104 23 T Be 106 22
JeRs 103 16 Mo P, 100 15
B. M, 101 28 B.B. 98 25
. The Be 100 20 B.P, 108 20
Be Be 98 20 Se s 96 23
SeFe 98 19 M,S,. 97 19
VoGe 92 14 DeSe 92 16
Bede 91 23. B.S. 91 27
Jdelie 90 33 R.S, 92 32
W, P, 90 16 P.K, 90 14
JeMe 90 156 V.3B. 90 13
) 89 19 JeHe 89 1b
JeCs 86 30 P.M, 83 27
EeSe 86 16 FeSe 87 19
P.B. ‘85 6 GeGo 85 8
Jells 82 19 GeM, 8b 14
GeCe 88 13 G\, 86 12
Group A Group B
T.Qe Tests TQe Tests
Mean 100,564 20,04 100,42 20,
Sols 13,866 6,18 13,23 5,99
SeHB, of Msan 2.73 l.24 2.65 1,20

Intelligence Quotient e .99

Preliminery Tests

Tz 92

SeEevm o004 % = 418 P = 1.06

S. R, 7‘;‘." .02

t = 2078 T = 1.06



Phe equality of Groups A and B used in the investiga-

tion was chacked in three ways:

1. The significancs of & difference in the means of relatesd
: : -
measures, the t test.,. Reference to Table 3 - Table of t which

gives for ob¥ained values of t the minimum values of the

gignificence ratio at various levels shows for-as sases using

1 degres of fresdom t exceeds the value .418 in 68 pexr cent of

2ll samples of this slze and exceeds .127 in 90 psr cent. The 4
two velues of t obteined are .418 eand .078. This would f};;
indicate that the null hypothesis might be acocepltsed and that N
the two groups mey be considered to be equivalént.

2, The significancs of & differsnca in varlagilitv for smsll
samples; the "P" test, Teble 4 - Table for P shows for 26

cases using 1 degree of freedom an F of 2.61 will be excesded
1 per cent of the time. The two values of F obltained ars 1.06.
This shows the two groups are equally variablai&s far as ip;
telligence &nd preliminarylknowledge of the sciencs subjeo%
metter are concerned.

3
3., The coefficient of correlation. Table 13 shows the velue

of the correlation cosfficiant for 26 cases required for
significance at the 1 per asnt level is .496. The corrslations
sgoured are .99 and .928. These show the two groups correlats
gignificantly.

Thae thres checks using statistiocal results securedr o
from the scores of the two groups showsed thers was no signi;

ficent difference in the two groups squeted in pairs in intelli-

g, 7, minaquist Stetisticel Analysis in Bducetional
Research, p. B3, Boston- Houghton Mifflin co., 1940,

2Ibide, De 62. 3Ibid., p. 212,

e —— £
L



41~
gence quotient or preliminéry knowledgs of the science uniits
&t the beginning of the investigation.

The marks secured by Groups A and B at the end of ths
teaching of each unit by the lecturs demonstration or devslop;
mental discussion shouvld show the effects of ths teaching by
the selscted method. The suthor now wighes to elaborats on
what and how the pupils were taunght, befors they wers
re;tested. The results secured from the unit tssts wers to be
used for correlation withrthe intaelligencs quotient, school
district exemination mark, and Dvorak's General Scisnce Scals;
and further checking of the validity and reliability of the

unit tests.




CHAPTER V

THE APPLICATION OF THE TECHNIQUES

The Content of tha Four Units

Ths onit plans followed by the teacher arse the results
of revisions as the units have been taught to the classes'each
year. Trying a new idea which turns out to bhe successful, or
getting some new plan of attack from something which happens
in class gensrally resulbts in some changeS each year. DThe
outlines given bslow ars brisf summaries of ths sub;topics
from the unit plans which are used. The outlines are blocksd
out in periods, and the aim is to teach the subject mattsr
alloted for the period if all goss well,

 With his outline opened for reference if necessary anmd
the pupils? guide shest for the lesson on the blackboard the
sssimilation psriods of the unit wers times_for the teachar
t0 give intensive instruction on the subject matter of the
unit. The outlines of the units are followed by brisf explana-
tions of the development of the content of sach unit prepara;

tory to organization-review and recitation-testing.

Unlt 1. Parts of a Plant and Uses. - 3 wesks.

1. The uses of plents t0 psopls.

2. The importence of the plant's parts to the plant,

5. 'The parts of a flowser and the uses of sach in sesd @roduc;

wl B




tion.

4. The meaning, methods of, types, and value of pollinstion.

b. The steps in the formation of a sead,

Unit 2. ©Seed Scattering., - 2 wesks.,

l. The importance of seed dispsrssl,

2. The four main ways sesds ars soestitsersd.

3. The importance of the production of many'sasds.

4., Morgin of safety sseds.

Unit 3. Inseocts. -~ 4 wesks.

1.
Ze
e
4,
Be
6.
7
8.
9.
10.
11,
12.
13.
14.

Common characteristles of insects,

The parts and appandagas of a honsy bes's body.

Sex typss of honey hess.

Life history of the honsy hes.

The valus of honey bees to man.

Bees keeping in Manitobsa.

In&ect:snemies of planits.

Insectérharmful to psoples.

Insects useful to peopls.

The body parts and life history of the‘cabbage buttexrfly.
The mesning and forms of metamorphosis.

The main differences betwesn moths snd butterflies.
The methods of poisoning inseots.

Animals which help kill insescts.

Unit 4. PFoods., =~ 3 weeks.

1.

2« The food classes and foods which give us body heat and snsrgy.

S

The thres main sourcses of our food.

The food oclasses and foods whioch provide for body growith and
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repeir.

4, The food clesses and foods which are health protecting.
5., Plents as providers of the differsent food classss.

6. The chemical tsegts for the diffsrent food classsas.

The Teaching of Unit 1.

In Unit 1 the tsacher trisd to emphasize the ussfulness
of sach part of the plent to the growth and reproduction of
the plent. What can he done‘in gardGening and farming to aid
the plants was brought out as much asApessible. 4 '

Meny objects such:as a csrrot, pea plant, cotton pods,
rayon cloth, piecs of plank wers used in teaching the uses of
plants. In this way it was possible tq bring out the main
uses of plants to man ; food, clothing, sheltsr; and that
gifferent yarts of &iffarenﬁgﬁlants proviéed:these necessitises,
The psa plant with flowsrs and pods was also ussed to develop
the concept that a plent ngW‘torreproduce,

The uses of the root, stem, leaves, and flowsrs wsre
taught with the aid of simple illustrative material, ?lants
Xept with their roois in Water, plants 1ef£ dry~£o dis, and
piants in & clod of earth were used to develop the main uses
of‘ths rootg; forags, anchorage, storage. Dandslions which
had been growing on a lawn and danﬁelioné from & vacant lot
served to show the uss of a stem‘in holding up the leaves and
fiowérs. The dandslion "milk" coula‘also be discussed. The
turning of plants? lsaves to the sunlight when kept in windows
and the testing of fresh gresn lsaves and leaves from a plant
kept in darknasS4served a8 & basls for the tsaching of‘photo;

synthesisQ Faded snapdragon and tometo flowsrs in different
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stages of seed davelopment wers used %o develop the coneept of
Seed and fruit production by flowers.

Two charts one of the nasturtium flower as s whols and
with its parts shown separately and a second similar ons of the
sweet pea wers used %o introduoe‘the study of the partg of a
flower, The teacher also had & vial of pollen. A bud, opensd
flowsr, and faded floWgr of the séme largs flowsr, s.g. &
hollyhock or glediolus, wers used in starting to study the
parts of a flower. Exemination of & numbsr of different
flowers followed the study of the flowsr parts. A pilece of
paper folded into quarters and marked calyx, corolla, stamens,
pistlil has been found to bs a useful devies. The teacher
showed the class different flowers beforahend. The pupils
then brought a supply of different flowsrs and traded amongst
themsselves so sach would have two or thres differsnt kinds,
The pupil separated the flower into its varts and placed sach
part on the papsr in the right placs., The teachsr checksd %o
see that no pupil had a composite flower, and looked at sach
pupll's work %o see that it wes correct, or helped him to
corrsct it. The pupil then did & different flower the sams
way. It was possible for pupils to do two or thres flowsrs
this way in a thirty;five minute period. Pencil drawings were
done and labslled of s complets flowsr and its Separate parts,
some from the blackboard snd some from the text, mostly for
sexamination purposes, » ’ |

The meaning of pollination, the methods by win& and
insects, and the typses self and cross wers daifficult %o illus;
trate with objects. Grass flowers with the stamens exposed

and any insect pollinated flowsrs wers gompared. The steps in
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sesd development were treated simply by examination of old
snapdragon and sweetl pea flowsers in different stagss of sesd
development and examination of soaked peas or beans,

It was preferred to get the films plannsd for ths unit
near the end of the unit. In this way the students hed a ’
working knowledge of the subject matter coverad by the films,
end the films served to supplement the illustrative material,
The films wers rented from the Visual Fducation Brench of the
Menltoba Department of Rducetion end the Wimnipeg Library Film 7
gervice., The filmg wers precsded by & brisf introduction
given by the teacher, occasionally interspsrsed with tsscher
comments, and followsd by & brisf oral gquiz &% the end. Ths
Gift of Green was & two reel, sound, color film issued by
Precision Films. It was excellent. It explained the procsss
of photosynthesis by animation showing how plants built food,
particularly suger, from water and air; and ths vital work of
chlorophyll in the process. Plant Growth was a one resl, sound,
black and white Tilm issued by HBnoyclopasdia Britannica Pilms.,
The film showed the complets life oycle of the pse plant and
was very good for showing reproduction. Lifs Cycls of a Plant
wag also one reel, sound, black and white and was issusd by
United World., It veed the lupin for illustrative material.

This conclutsd ths assimilatlion portion of Unit 1.

Ths Teaching of Unit 2.

In Unit 2 the teacher drilled on the recognition of
the mein greins particulerly wheat, oats, barley both as plents
and seeds; end the common weeds such as mustard, sow thistle,

Cenada thistle, wild oats, and couch grass as plants. Ths
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importance of each group end the interrelation of the two in
our sconomy was taught.

The main reason for seeds scattsring ; not be OVer;
erowded, was usaed as & startiug pointf The scattering of
various seeds by means of wind, weter, pespls and aniﬁals, end
bursting of the pod was demonstrated. Meny seeds end Ffrults
were shown to the class repsatedly snd mehy wers drawn.

The faet that one seed produces one plant was brought
out from examination of soaked beasns. By counting thg numbezr
of greins in & barley head and the number of burs on a plant
the conception of the largs number of sesds produced by a plant
was teught. The value to the plant of producing &o many seeds
led to the valus of the margin of safety seeds to us with

emphagis on the gr&in sSeads for humen snd animal food. Vials

~containing flour, bran, shorts, eand wheat germ were used to

show the produocts we derive from wheat.

The assimilation was concluded with the film Seed
Dispersal, a one resl, sound, black and white Ffilm issved by
Encyclopasedia Britannice Films. This shows very well ths
soattering of seeds by wind, psopls end enimsls, and bursting
of the pod with various special devices possessed by different

Seeds to aild in scattering.

The Teaching of Unit 3.

In Unit 3 the amphasis,was placed on recognition of
the more common inssots, particularly the harmful ones, and
the recognition of some_ef the common poisons and how to use
them in killing insects,

The honey bes wes taught first as a typical insect
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hecause it was most convenient to obtain., A large colorsd
picture of a honey bee was used first followsd by ths use of
slides, showing different parts of the bes's body with a
micro-projector. Hasch pupil was given a preserved worker has
and a period was spent on exemination of its body. This was
followsd by doing a pencil drawing and marking in tbe parts.and
main appendages of the bee's body. Preserved queen, worker,
and drone bess Wers used to discuss the sex types of bess. The
life histoxry of the bes was taught using 0ld cells with dead
beesg in various stagas of metamorphosis 8611l in the cells;

and preserved egg, larve, pupa, and adultb.

In the sections on useful and harmful insects as meny
preserved speoimens as possible Were used., Emphasis was placed
on their identifying characteristics ag to appesrance, whars
they live, how and what they e8t.

Presserved spscimens were ussd in teaching the body
structure and life history of the cabbage butterfly. Ths pre;
served cabbage buttsrfly steges wers 8lso ussd %o compare to
preserved grasshoppers in taking up metamorphosis. They were
compered to adult moths in teaching the diffsrencs betwsen
moths end butterflies.

The killing of harmful insscts involvad bringigg Some
of the common poisons such &s Paris Green, Derris Dust, D.D.T,,
Black Leaf 40 fo school so ths pupiis could see and smsll them,
A clessification was errived at thet insects eat by biting or
sucking variqus perte of a plant, and which poisons ars used
in each case, and how they are applisd.

Four films werse Shown in this unit. The Realm of ths

Honey Bes was a four reel, silent, black and white film issusd
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by the United States Department of Agriculture and is exesellent,
It tells the story of the hes from the time the bees are bought
in the spring eand put in the hive, tq the bottling and uses of
4the honey in the fall. Gresshoppers, a two resl, sound, blsasck
and white film,“also issusd by the United_states Department o£
Adgriculture shows the 1ife of this insect, methods of oontrgl,,
and inocomplete metamorphosis. Insects is & one real, sound,
color film produced by Encyclopasdis Britennica Films. It
shows the general characteristics of insects, the iaentifying.
characteristios and 1ife oycles of & number of common insects,
end how bensficlial insscts ocan ba ancogragad end pests fought,
Vegetable Insects is a two reel, sound, color film issued by
the Netionel Film Board. It is sxosllant for showing the life
higtory, feeding habitas, and methods of control of common

insect pests.

The Teaching of Unit 4.

Unit 4 on foode was taught from the viewpoint of %he
benefit of the dlfferent food classes and foods in those
classes8 to the bodys. The teacher had to rély on charts and
pogters for illustrative material, some provided by the teachsr
and some made by the pupils as part of the assignment,

This wes the first unit where experiments of & chemiocsal
nsture wWers Qona. The pupils wers taught how to use the
alcohol lsmp, to heat things in a test tube or beeksr, to put
out aloohol fires, end to trest ordinary scid, and base burns,
The teacher did the expsriment for eacsh food class first and
then had pupils demonstrate testing different foods for the

presence of food classes.




As meny suiteble films as the teacher could find wers
used to supplement ths @&taria; in this unit. Poods and
Nutrition is & one resl, sound, black and white film produced
by Encyclopasdia Britannice PFilms. Animated treetment is used’
to show the normal dietary rsquirements of carbohydrates, fats,
protsins, minerals. Pood that Bullds Good Heslth is a one
resl, sound, black snd white film. It shows the foods neces;
gaxry for good haglth and also the effects of poor unbalgnoed A
dletss The Cell, Structural Unit of Life is & one resl, sound,
black and white film produced by Coronet. This shows the
structure of & cell, its eating, growing, end dividing, showing
both plant and enimel ocells, The above films completed the
agsimilation of Unit 4.

| The Testing Program

| The‘assimilationzpariods of sach unit wers followed by
the orgesnization of the subject matter end the giving of the
unit test again. With the completion of Unit 4 the original
squating of the pairs in_Groups & snd B was ad justed to allow
for @rop - outs end irregulsr attendance, end the Finel
composition of the two groups detemminesd,

A1l the tests used in the investigation were given to
all the Grade 7 students even after the finsl selsotion of
Groups 4 and B, This was dons to eliminate any variable fae;
tor, slthough the marks of Groups A and B were of mors import-
ence to the investigation.

The marks securesd by each individuval in Groups A and B
on the final and preliminary unit tests with the resulting in;

erease in knowledge on the unit are given in Tablaes 4 and 5.
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TABLE 4
’ GROUE 4 |
FINAL, PRELIMINARY, AND INCREASE IN SCORES

Unit 1 mit 2 Unit 3 it 4
Pupil Plants Seads Insscta Foods

B | Pa | T Fe | Po | I, Foe | Ps | Is Fo | Pa| I,
MM, 24| b |19 271 9118 22 |10 |12 20| 614
JDe 2L | 8 (13 16| B |10 g2 | b |17 12| 2|10
BeT» 28| 4| 26 29| 9120 26| 7|19 24| b 19
T, 21| b |16 25| 6| 17 20| 8|12 18| 3|15
Ve Ge 28 6] 22 281 6| 22 24 5|19 23| 5| 18
GeCa 2L | 4|17 241 5|19 27| 9|18 19| 8|11
JeMe 20| 4|16 26| 6] 20 26| 7|18 24| 3| 21
WeTs 20 3|17 2L 4|17 22| 2| 20 18 2116
L.X. 17| 3|14 12| 4] 8 24 5|19 12| 4| 8
De Po 20| 4|16 24| 6118 291 6| 23 22| 71|15
JeRe 13| 2|11 16| 3|12 19| 5|14 18| 6112
B.M, 22| B |17 27 6| 21 27| 9|18 16| 9, 7
. Be 11| 5| 6 18 61{12 86| 6120 12| 2 9
BeBs 15, 3|12 17| 4113 241 6118 13| 7 6
S5.F, | 4113 21 6156 20| 6|14 i8] 37 9
VolGe 13| b| 8 14 3|11 25| 2|21 13 4 9
B. A, 16 4|12 25| 91|14 221 b |17 19| 5|14
JoLie 23| 815 17 |10 7 28| 7|15 13| 8 5
W.P,. 24| 3|21 19 51|14 20| 6|14 121 2110
T M, 17 5|12 20 3|17 26| 2| 23 24| b |19
B4, 17 6| 11 82| b |17 24| 41820 16| 4 |11
J.C, 22| 6116 17 10| 7 26| 6521 14} 9 5
BeSe 16 3|12 14; 6| 8 25| 4|19 10 2 8
PsB. 7 2| b 10| 2| 8 22| 2|20 13| 013
JeWe le| 41} 12 8| 3| b 19 6113 13| 5| 8
GeCo 19| 3|16 16| 412 2L | 4 |17 14 2|12
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TABLE
GROUP
FINAL, PRELIMINARY, AND

b
B

INCREASE IN SCORES

Unit 1 Unit 2 Unit 3 Unit 4

Pupil Plants Seeds Insects Foods

Fg Po Ie F. Pe Io F' Po I. F. ?o Io
L.X,. 28} 6| 22 24 | 6|18 23| 9114 20| 6|14
D.H. 2L ) 2,19 24y 6|18 21| 6 (15 14 4|10
M; T, 26, b |2 26| 4 | 22 2| 7 |13 83| 8118
DeB. 26 | 6| 20 2L | 6 |1b 26 | 10 | 16 12| 6| &
SeKe 28! 4 1 24 24| 519 21| 6 |15 23| b |18
RoSe 20| b |16 88| 7|21 22 111 |11 17| 8 9
Eele 191 b5 114 24| 6|18 26| 8|18 18| 3|16
K.H, 23| 3|20 21| 5|16 20| 6 |14 14| 11|13
JsCo 13| 4| 9 g2 | b |17 25| 3|20 11| 6| b
TeBs gL | 3|18 20| 6|16 21| 7|14 19| 7|12
MsPs 181 65113 25| 8| 20 23| 5|18 9 28| 7
Be Be 23| 4|19 g2 | 8|14 24 7|17 12| 5| 7
Be P 26| b 2l 19| 4|16 29| 7|22 28| 4| 20
SeVls 24| 420 24 | 9 | 1B 23| b |18 19| 5|14
MoBs 19| 6113 23| b5 |18 22| 6|16 17| 2|16
Do Se 17| 3114 11| 4| 7 18| 4 |14 15| 4 (11
BaeSe 26| 6|19 23| 4|19 26| 8 |18 19| 9|10
R.5, 17| b |12 19| 8|11 i8 |11 | 7 13| 8| 5
P.K, 16| 8|13 15| 112 24 | 8|16 7| 3|14
V. Bs 18 | 4 |14 86| 4 |21 24 | 5|19 16| 0|16
JeHe 16 | 4|12 20| B |15 21| 219 13| 3|10
PoMe 19| 5|14 16 7| 9 22 |10 |12 10| B| b
FeSe 19 | 3|16 14| 6| 8 19| 4|16 13| 6| %
GeGo 11 | 1110 15| & |12 18| 3|16 12| 1|11
Gelle 8| 3| b 13| 41 9 lé | 1|15 12| 4| 8
GoW, 16 | 1|16 13| 4| 9 2L | 4 |17 20 | 3 |17
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Thess wers to be used to determine the effect of the teaching
methods. "The final unit test papers and scorss of all the
Grade 7 pupils wers used for re;valiaation of ths unit‘tests
énd a determination of their reliability.

The total final score of the unit tests of sach
individual in Groups A and B was also used for purposes of
correlations betwesn the marks secured by the same in&ivi@ual
on the intelligence quotient, school district examination, and
Dvorakts Gensral Science Scals. Ths scores and renks secured
by ths students in Group A on thesse four tests are given in
Table 6, and in Group B &re in Table 7.

Ths applicafion of statisticel procedurss to the scorss
secured by the pupils to determine the findings of the propossd

uses wWill be the author's concern in the following chaptsr,




TABLE 6
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MARK AND RANK OF EACH STUDENT IN GROUP 4

Puplil | I.@Q, RANK [ Unit | Renk [School Renk |Stend., | Renk
Tasts Examn, Test

Mo M, 128 1 93 5 79 4,6 80.b 9.5
Telty 127 2 70 17 b9 16,6 76 20
B.T. 122 3 108 1 84 1 87.5 1
T, 121 4 88 9 62 13 86 2,5
Vs Go 117 5 103 2 83 2 T 15,5
GaCo 111 6 91 7 g 9 82,5 b

- JeM, 108 7.6 94 4 79 &,86) 77 15,56
Wals 108 7.6 81 10 73 7 76.5 ] 17.b
L.K. 106 9 6b 2l.H b7 18.56 76.5 17,86
D,P, 104 10 95 3 60 14,5 79 12,6
Je Rs 103 11 66 21. 5| 73 vd 80,5 9,6
B.M, 101 12 92 6 66 12 86 2.5
D¢ B, 100 13 67 20 81 3 82 6.5
B.B. 98 14,5 69 19 73 7 83.5 4
SeFe 98 14,6 70 17 b5 21 74,5 23
VeGe 92 16 63 23 42 256 9.6 | 11
B. 4, g9l 17 80 11 67 18.5) 76 20
JaLie 90 19 75 14,5 70 10.6|| 75 22
W, P, 90 19 76 14.,5| B9 16,5 79 12.5
Je M, 90 19 86 8 70 10,56 81 8
Bo A, 89 21 78 13 56 20 74 24
J.C. 86 22 79 12 80 14.5| 76 20
EeSe 8B 23,5 62 24 48 22 82 B¢ b
P.B. 85 23,5 62 26 38 26 73 25
Je W, 82 26,6| b56 2b 44 23 70 26
GoCo 82 86,6 170 17 43 24 "8.5 | 14




TABLE 7
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RARK AND MARK OF EACH STUDENT IN GROUP B

Pupil | T.Q, Renk || Unit | Bank |School | Renk |(Stend. | Renk
Teata Exam. Test
L.X. 129 1 96 S.bff 87 2 79 13
D, He 128 2 80 14 81 17 82 4
M.T, 122 3 96 3¢5) 94 1 82.5 2.b
De B, 118 4 856 3.5 59 20.5| 80 8
SeXK. 117 - B 96 2 76 7 82,56 2.5
ReSs 108 6.5 87 7.6 84 3 Vi 21
EeLo 107 8 8% 7.5 77 6 85 1
K.He 108 8.6 78 15 8l 4 78,5 | 16
J.C, 106 10 69 20.56| 63 15.,6{ 79 13
TeBe 106 9 81 12,86 87 22,5 73.6| 26
M.P, 100 12 73 16 68 9 78 18,56
B. B 98 13 86 9.6 63 1b.86| 78 18.56
Bo P, 102 11 98 1 79 5 81 5.6
S.W, 96 15 a0 6 67 10.56| 79.5 | 10,6
MeSs oY 14 81 12,5 &Y 10,6 7b.5 | 22.5
DeSe 92 16.6|| 61 24 64 14 81 B.5
BeSe 91 18 93 5] "3 8 79 13
Re8e 98 16,5 6% 22 60 18.5| 80 8
P.X, 90 19.6| 69 20,5 66 12,56 80 8
VeBe 20 19.5| 83 11 b9 20.6§ 7"7.6| 20
J. H, 89 21 70 18.6| 58 24 78.56 | 16
Pol, 83 26 71 17 bl 26 76 24.6
FoSs 87 22 65 23 57 B2.B( 78.6| 16
GoGe 8b 24 b6 2b 60 18.5| 76 24.5
Ge M, 856 24 50 26 33 26 765.5 22.5
Golf, 856 24 70 18.5| 66 12,5 79.5 | 10.5




CHAPTER VI
FINDINGS OF THE INVESTIGATION

The Comparative Effectiveness of the Lecture Demonstration asnad

EeveloPmentai Discussion

The marks secured from the unit tests were first used
to determine the effectiveness of the teaching methods on the
squated groups.

In the first anslysls the final merks sscured by each
group wers used. Sinoe the two groups wers esquated at the
beginning of the investigation the msan of the lowsr group can
be used as the measurqment of the two groups' knowledge at the
beginning of the unit, and the mean of the higher group &s &
measuremsent of the groups' incrsase in kpowledge dueg to hsing'
taught by the seleoted method. The mean, standard devistion,
aend standard error of the mean wers determined by usse of
formulas. The coefficient of correlation was detarﬁined by
the rank;orﬁar method and conversion. The value of t whieh
glves the significance of a diffsrencs in meens for small
semples was Getermined by use of the fomule for groups squatad
in pairs. The total finsl mark on Units 1 ; 4 when taught by
the lecture demonstration and the total final merk when taught
by the dsvelopmental discussion were secured for sach equated
peir. The value of t only was &aterminad for this. The

results are given in Table 8.
~b6-



TABLE &
| STATISTICAL RESULTS OF TEACHING METHODS USING FINAL SCORES

e

Pevelomontal ﬁseunion o I.actﬁro_‘mmutration, ‘ " D.D. : L.D.
.. Unit . ~ : - -
Group ¥. | S.D. 'Jn ~ Group ¥, | 8D. | o r | o 1
1 2 |18.76 | 5.01 ] 1.00 B 19,85 | 5,07 | 1.01 40 16 | 1.049
2 B 20.27 | 4.80 | 496 A |19.50 | 5.76 | 1.15 .58 13 898
3 A 23,25 | 2.7 | .55 B [21.9 | 2.64 | .53 W22 | 19 | 1.857 t'g;
4 B 15,85 | 3.90 | .78 A |1627| as3| @ J ] A7 37 '
1-4 A 438 325
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The incrsaess in Score secured by the pupils on the
unit tests was almo subjected to statistical anelysis., The
mark on ﬁhe final_test, less the mark on the preliminary test
gava the increase. These wers determined for sach unit
separately and the four units together., Ths valus of t was
agein detsermined in each casa. The results are given in
Table 9.
TABLE ¢

STATISTICAL RESULTS OF TEACHING METHODS
USING INCREASE IN SCORES

Unit » t

: 1 ‘totlol.tn-a--.t.‘ 10551
2 ;..-n‘ono--o-an.-ai 10519
3 . ;i-.'....!.-..l..' 2.469
4 4800008020800 .465
1"'4 s ss0000000asa 80D 0959

The significanca ratio required for 26 pupils using 1

degres of freedom as teken from Table 3 is at the 1 per cent

level & ; 2.78". A study of the values of t sscursd as &

measurenent of the compar&tive affectivensss of the two methods
of teaching as used in this investigation shows the following:
1. Using the finsl marks to securs the significance of the
diffarence in means the nell hypothesis is accepted at the ons
por cent levsel. No value.of t exoesds 2,787,

R+ Using the increass in score to secure the Significance of
the &iffarencerin means the null hypothesis is accepted at the
one per cent level. No valus of t exceeds 2.787,

3« The lectu?a Aemonstration produced the higher mesan in
Units 1 and 4, and the developmental discussion in Units 2 and
3.

liindquist, op. oit., peb3.
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4, Group B had tha highsr mean in Units 1 and 2, and Group A
in Units 3 and 4.

CQ@garison 6f the Marks of the Various Tests

The total final score on the four unit tgsts, intelli;
gence quotient, school distriet examinetion mark, and scors on
the stendardilzed soiencs test wers examined. Correlations
wers dons by the rank;orﬁer method and converted. Ths resulis
of the correlations for each group are given in Table 10. Ths .
results of the correlations of these sams tests-ﬁor Group & and

Group B ars given in Table ll.

TABLE 10
CORRELATIONS OF TESTS FOR GROUPS A AND B

I e e o e e e e e

Grbup ¥ 1 Group B
Tests

r ar r agr

Unit tests : I.Q. « 60 «12 « 85 «12
Unit tests: S,D. test « 65 «12 « 87 «l2
Unit tests; Standard test « 36 18 « 36 «18
I.Q. 1 S.Be ts5t « 71 <10 .61 «l2
I.8e : Standard test 43 «16 «4b +16
S<b, test : Standard test «51 | 1B «42 «l6

TABLE 11
CORRELATIONS OF TESTS FOR GROUP & TO GROUP B

[ e e e e e e e e e e e e e

Tasts 2 ‘ (Y«
I.9. ‘ «29 . 0L
Final Unkt tests «68 09
S.D. test « 65 .10
Standard test « 30 +18
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The velue of thq correlatiop cosfficient required for
significanoce for 26 cages at the 5 per cent level is ,388 and
at the 1 per cent level is .496 as taken from Table 15.1.
Bxemination of the cosfficients of oorrelation'seeurad from the
various tests ea8ministered to the groups shows:

1. The correlation between unit tests and I.Q. is signifi;
cant at the 1 per cent lavel.

8. The ocorrelation between unit tests and school district
test is significant at the 1 per cent level,

3. MThe correlation betwesn intelligence quotient and school
district examination is significant at the 1 per cent level.

4, "The closest correlations of the above for both groups
are hetween the unit tsate and the sohool district test,

Group A +65, Group B 67.

b, The corrslations for Group & to Group B of the unit tests
and school district test are significent at the 1 psr cent
lavel.

6. The stendardized science Hest does not produce high
corralstions with the other tests. Most of the correlations
sescured using the marks on this teat are significant at the 5

per cent lavel,

The Validity end Rellability of the Unit Tests

The validation and determination of the reliability of
the unit tests was dons using tha results from s8l1ll the Grads 7
pupils. The individual items were again validated by the uss
of upper end lower thirds., The index of disocrimination was

secursed by taking the psr cent in the upper group wWith the

i, , p. 212,
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guestion correct minus the psr cent in the lowser group with ths
question correct. The statisticsl matsrial necessary is in
Appendix B. The infex of discrimination for sach item on ths
mit tests as secured in this invesmtigation is given in Table
12, The Index of Reliability is also a messurement of ths
velidity of the unit tssts.

The coefficient of correlation to measurs the reliahilQ
ity of the unit tests was obtained by the uss of ths split;half
tecinique. The number of odd numbersd questions corrsct and
the numbsr of even numbsred questions correct were dsterminsd
for each pupil. This material is in Appendix ®. The o0dd
numbexred qusstlions corrsct wers correlated against ths sven
nuombered questions correct for sach pupil, using the Psarson

product-moment of corrselation,
ruoyn - x| Ly

Iy n 4 N

txlz | £x1 2 Eylz | Zyl 2

\N,I\T, N\ N

The coefficient of reliability of the whols test was detsrmined

by the use of the Spearman Brown Prophsoy Formula.
e BT

Fr- -
/' Ty L
& ok

'

The Index of Reliasbility was sscured by use of the formula.

Indsx = 'T‘, 2

The statistical results are given in Table 13.




INDEX OF DISCRIMINATION IN PER CENT

~B3-

TABLE 12

Question Plants Seseds & Pruits Insects Foods
1 14 15 3 43
2 3 18 6 33
3 6 42 21 20
4 40 42 3 23
5 20 33 3 13
6 bl 49 12 b7
7 40 42 21 50
8 b4 27 18 20
9 43 65 6 63

10 40 b5 6 30
11 46 45 4] 40
12 57 b2 12 37
13 b4 61 6 60
14 3L 67 3 b7
15 31 27 b3 43
16 57 21 6 30
17 43 24 44 43
18 80 18 29 30
19 43 36 38 30
20 20 52 38 57
21 3L 42 9 30
22 46 49 15 37
23 40 21 12 33
24 49 8 41 40
25 49 18 3 B0
26 51 42 15 27
27 b7 33 12 13
28 40 18 32 20
29 40 52 3b 30
30 43 15 38 13
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TABLE 13
CORRELATIONS OF THE UNIT THSTS

Unit ; Index
N 2%y Tx, Ty TG Ty ey v |
1 98 | 287 | 117 | 103, 375 289 | 79| .88 .94
2 99 | 277 | 127 110 | 363 | 300 | 74| .85, .92
3 98| 108 | 10L| 72, 165| 126 .BL| .68| .82
4 95| 94| 35| -27 | 191 | 1556 | .64 | .78 .88

Coefficients of corrslation ssaured by the $plit;half’
method ars spurlously high becaugs the dlgtribution is skewsd.
Phe & function may be used to find the limiting values of the
true cosfficient. To find the limits at the 1 per cent lsvsl
the formulae givén are used with Table 14, Valuss of Z for

1.
vearious valuses of ¥

. . H 0
2:.676 =
G
1
9 =
VI - 3

A spotb ohsck was done using the correlation .68 secured on
Unit 3. This shows the true corrslation ig within the limits
.511 and 798, Table lSz.shows for 100 cases the correlation
coefficient reguired for significance al the 1 psr cent levsl
is .2b6.

Examination of the eorrslation cosfficiants secursd

shows the following:

l. The correlation cosfficisnts for the four unit tests ars

lrpia., p. 2L5. RIbid., p. 212.
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all significant at the 1 per cent level. All exéesd .256.

-2. The corrsletion coefficients for the four unit tests
using the minimum velus of the corrseletion cosfficient ars sll
slgnificant at the 1 per cent levsl.

3. The validity of the four unit tests as juiged by the
index of reliability is considered to be rsasonably high, The
lowest index of relisbility is .88, the highest .94.

The statistical results and major aspssts wWhich have
been given are now to be examined for the conclusions which

may be derived.




CHAPIER VII

CONCLUSIONS AND RECOMMENDATIONS

gonclusions

From the statistical results of the investigation and
his experiences during the investigation, the suthor hss
derived certain conclusions and recommendations. The eonclu;
sions will be given first, grouped about ths major and minor
parts of the investigation.

The study of the effectivensss of the lscturs &emon;
stration and dsvelopmsntal discussion methods of teaching
general science as used in this investigation led to ths
Tollowing conelusions:

1. No significant difference at the 1 per csnt level as
shown in the achiévemant test results was Ffound in the effeot;
ivensess of the lecture demonstration and developmental
diséussion as means of imparting facts and the practical usse
of thess facts as taught in general gcisncs.,

In Unit 3 on insects, using the incrsass in in&ivi&ual
score, thers was a difference at the 5 per cent levsl suffi;
oiently significant to place it in the region of doubtb. How;
gver, in ths over all rsesults using the significance of &
difference in means for smell semplss Ffor both Ffinsl scorss
and increase in scores, thers was not a significant differencs

at the 1 per cent lsevel.
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2. No tendency was found for either method to consistently
gxcel the other.

3. Ths two squated groups continued to show equality in
achlevement as measursed by the unit tesis.

Examination of the correlation coefficisnts sescured by
corrslating the various tests led the writer to concluds:

l., The unit tests indicated a more valid and relieble means
of ranking ths students in Solence than ths school district
examination. The individual items on the unit tests wers
valid as judged hy the objsctivse typs ussd. |

2. The low but comparativsly similar correlations secursd
by correlating the stonderdized socience test with the otherw
tests may be duse to selther the age of the test or the method
of securing the séore. The test was Ffor pupils in Grades 7 to
12, The test was gtandardized in 1924 and curricula have
changed much since then. The test was in thres sections of
incrsasing difficulty and each section wag scored separatsly
with the aid of & methematical formula. The total scors was
equated to a psrcentile rank for a Grads ¢ class,

The indices of discrimination ssecursed for the individ-
yal items on each unit btest and ths Split;half correlations of
the unit tests caused the writer %o conclude that:

l. The validity of the unit tests as judgsd by the item
. indices of discrimination and ths indices of reliabllity was
considersed to be sufficiently high for tasts of & non;standard-
ized naturs.

2. The rallability was considered 1o bs sufficisntly high
for determining the mean difference betwesn the groups and rank;

ing within the group since the groups wers pupils of ons grade.
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Recommandations

The reoommendations which the author wishes to maks
ares influsnced by bhoth the fihdiﬂgs of the investigation and
experiences during the investigation and include:

ls & combination of the two methods would seem to bs most
effectiVG for teaching en alloted arsa of knowledgs in s
certain tims with most benefit to the pupils and the tsacher.
The ségler portions could be tavght using the developmsntal
discussion and the more difficult by means of the lsciurs
demonstration,

2« The lecturs demonstration can be used to adventags to
teach a large amount of subject matiter in a pseriod if ths
teacher wighes to do work morse quickly. It required less time
end less mental and physical effort on the part of the teaoher.

9. The developmental discussion cen he used to give more
training to the pupils in reading and interpreting what they
read. The slowsr pupils seemed t0 improve in thesse abilities
as they did more of this work.

4. An investigation of this type requiring a longer period
of time or with more rotation of the methods might show signi-
ficant advanteges for one method. The pupils would becoms mors
accustomed %0 the methods. 1In the local situation ths amount
ané forms of nature study learnsd in the slemsntary gradss 4
Gepended on the interssts of the teachsrs. Thers was no tgxt.

5. The more visual esids 0 which the pupils have aoccess,
the more they appear to learm. 8Students do not do as well in
sepgrating a flower into its parts unlsss they have had fre-
quent reference to drawings or pictures of a whole flower

showlng the relation of these parts. Similarly the uss of the
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arge colored pleturs of the bhss seems 1o improve their ability
to identify the hee's body paris and sappendages. The teaching
of the unit on foods to smphasizs the valus of ¢iffsrent foods
to the body suffers perbticularly from ths lack of concrsts
experisnces even with the aid of charts identifying the foods
and their valus Ho the body. Ths pupils should prseferably

have expsriments fesding white rats or guinea pigs diffsrent
@ists over a period of time, or bs shown mors films on dietary
requirements, oxr even repetition of good films on the subject.

6. The use of valideted tescher ma&e tests has much to

recommend it., The results show what has not been well learned
and put'a certain pressurs on the students, whether or not ths
marks are allowsd to he used in some way for reports. Tests

of the form used in %bis_study do not require too muoh of the
pupilts or teacher’s time and are the oclosest of the short
answar forms to the sssay typs sxamination. The writsr
considers thelr use improves s pupil's chances of passing on
the final sxaminations with its accompanying satisfaction on
the part of the pupil and enheancing the reputation of the

teachsr,.

Sumia vy

This investigetion was undsrtaken to find out if thers
were any significant &iffersnce in the effectivensss of the
lscturs dsmonstration and developmental discussion as methods
of teaching general scisnce using the unit plen. The hypothssis
sssumed wes that thers is no significant diffesrence.

To carry out the investigation two groups of Grade 7

stboudsnts were sescured, sequated pupil for pupil. The groups
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were sgquated on the hases of their intelligsnce quotisents and
their preliminary scores on the unit ftests of thse four units
they wers to be %aught. Ths unit tests had besen prsviously
valldatsd and cheoksed for reliabllity. Ths population from
which the groups wsere chosen was normal as judged by the
standardized intelligence test. The two groups had the sams
means and were squally veariable in both tests used for esquating.

The groups wers taught by thse same teachsr who had
been accustbtomed to the use of both msthods., The tsacher ussd
the selected teaching method for the unit for sach group,
which gave the pupils more opportunity to bscoms accustomed to
the method since it wag used fof a number of consscutive
lessons. The teaehsr»always taught in ths scisncs room and
used the sams objects, specimens, picturss, auﬁieévisual aids,
reference books, and guide sheet for the unit with both groups.

The writer hoped the carsful controls both in selecting
the groups snd in théir teaching would show any differsnce in
the effsotivensss of the methods. For each unit if ons group
wers taught by the lsocture demonstration the other group was
taught by ths developmental discussion. The methods wers
rotated in successive units. The repstition of the unit test
served 1o messgure what the groups had lesarned by ths selscted
‘method. The writer found no significant difference nor eny
tendency for eithaf method to be more effesctive in tsaching
general goience to the groups used as samples of this

population,
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APPENDIX &
THE DOMINION TESTS

GROUP TEST OF LEARNING CAPACITY

INTERMEDIATE—GRADES 7, 8, 9
(1950 EDITION, OMNIBUS TYPE) rorm A

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO

- Fill in the blanks below, giving your name, age, etc., and when you have done so, read the rest of this cover page.
Only a short time will be given for this so you will need to work rapidly.

Name. .o Boy or Girl.............

{IN CAPITALS) LAST FIRST

Age last Birthday.......... Birthdate. ... . Grade........
MONTH DAY YEAR

School........................ Teacher.......................... Today'sDate.......................

City, Town, or Municipality. ... .. .ot i Provinece. ..................

Five sample questions are given below to show you what this test is like. In questions such as 1, 2, and 3,
you must in each case select the best answer from the five choices presented, and write the number of your choice
in the brackets following the question. In questions in which no choices are given, such as 4 and 5 below, it will
be quite clear what you are expected to do. The sample questions have all been answered for you. The questions
in the test must be answered in the same manner.

In doing this test you must work as rapidly as possible, since you are not likely to do all the questions in the
30 minutes allowed for it. Each questioiiis worth one point. Skip any questions which appear to be too difficult,
or which take up too much of yvour time, and return to them later if you have any time left. Spend your time
now studying the samples below. Do not open the booklet until you are told to do so.

1. Which word does not belong in this list?

(1) green (2) purple {3) red (4) sweet Gy yellow. . ... ... ( 4 )
2. Fish is to Swim as Bird is to
(1) feathers (2) fly (3) nest {4) chirp (B) @R v oo ( 2
3.  Which word means the opposite of COME?
(1) late (2) home {3) run (4) ride (B @0 oo {( 5 )
4. What number comes next in this list?
: 12, 11, 10, 9, . e (7))
5. Jim spent half of his money and has 15 cents left. How much did he have at first? ... ... ... ... { 30 )
Copyfight, Canada DEPARTMENT OF EDUCATIONAL RESEARCH
1930 ONTARIO COLLEGE OF EDUCATION
No. 139A-20M-1150 371 BLOOR STREET WEST, TORONTO 5
SCORE ......... M. Ao CoArr, 1.Q. = %LTA' X 100 =



14,

10.
11.

12

13.

15.
16.
17.

18.
19.

B

PAGE 1
Which word means the opposite of Create?
(1) acquire (2) disband (3) destroy (4) resume (5) finish......... ( )
Teacher is to Pupil as Doctor is to
(1) patient - (2) medicine (3) nurse (4) sick (5) hospital........... ( )
What number comes next in this list?
1, 8, 2, 7, 3, 6, A, ( )
If Sam had 5 cents more he would have twice as much money as Bill.  Bill has 30
cents. How many cents has Sam?.......................0. ... P C )

Which word does not belong in this list?

(1) stoop

(1) sting

(2) bow (3) jump (4) bend (5) curtsy................. ( )

~Sheep is to Flock as Bee is to

(2) flowers (3) shepherd (4) honey (5) swarm........... ( )

I had 9 apples and John had 10 apples. I gave him 7 of mine. How many more

has he than T now?. . ... oo e ( )
What number comes next in this list? :

2, 3, 3, 3, 4, 3, 5, T ( )
Which word means the op tPOSIte of Uncertain?

(1) possible (2) doubt (3) careful (4) positive (5) hopeful....... ( )
It 1s 76 yards around a-square lawn. How many yards is it along each side?....... ( )
Fish is to Water as Bird is to

(1) nest (2) egg (3) air (4) feather ) fy.............. . ( )
Which word does not belong in this lise? .

(1) valley (2) hill (3) gully (4) ravine (5) gorge................. ( )
What fraction comes next in this list? |
o098 C
s 70§ ERIEREREERREE AR R LR PR TR PR RPTR PP PR,
What is the smallest number that may be subtracted from 77 to make the remainder
exactly divisible by 92, . ... . ( )
Which word means the opposite of Hasten? ~
(1) tarry (2) quiet (3) return (4) hurry ($) late..........ol ( )
Which word does not belong in this list?

(1) girl (2) maid (3) damsel (4) lass (5y child................... ( )
Spade is to Earth as Spoon is to

(1) fork (2) soup (3) table (4) silver (5). bread.................. ( )
What number added to 6 gives a number 2 more than halfof 162. ... ... .. ... . .. ( )
What fraction comes next in this list? :

23 4 3 | _
L L L AR R TR TR STReR, REERRS A

GO ON TO PAGE 2
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20.  Which word means the opposite of Generous?

(1) wicked (2) miserly (3) rich (4) careless (5) poor.............. ( )
21.  Which word does not belong in this list? ‘

(1) measure (2) gauge (3) disagree (4) reckon (5) estimate....... ( )
22.  What number comes next in this list?

29, 30, 28, 29, 27, 2, ( )
'23.  ‘Torrid means the same as

(1), ugly (2) hostile (3) gloomy (4) rainy (5) hot................ ( )
24,  What number added to 7 gives a number 2 less than one-third of 36?2............. ( )
25. To Predict 1s to

(1) recall (2) describe (3) remind (4) foretell (5) prevent......... ¢ )
26. What number comes next in this list?

1, 2, 4, 5, 7S - TS ( )
27. Wheat is to Granary as Books are to

(1) pages (2) print (3) read (4) paper (5) library................ ( )

28. Bill 1s taller than Joe and Joe is shorter than Harvey. Therefore of the three boys
(1) it is certain that Bill is the tallest
(2) it is certain that Joe is the tallest
(3) it 1s certain that Harvey is the tallest
(4) it is impossible to tell just who is the tallest. . ... ... ... ... ... ............. ( )

29.  Which word does not belong in this list?
(1) shrink (2) contract (3) enlarge (4) reduce (5) diminish........ ( )

30. 4] 1s to P as I__A is to
o o o 1 e[ o _ | .. ()

31. What number comes next in this list?

i 1
4 2, 5, 2i , 6, 3, 7, 3i O T ( )
32.  Which word does not belong in this list?
(1) tremble (2) taunt (3) mock (4) jeer (5) jibe................. ( )
33. Mouse is to Gat as Fly is to
(1) moth (2) kitten (3) insect (4) spider (5) cheese.............. ( )

34. What number comes next in this list?
25, 20, 16, 13, ( )

GO ON TO PAGE 3
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Which word means the opposite of Depart?

(1) meet (2) walk (3) embark -

(4) journey (5) return............. ( )

A horse walks 4 miles per hour and trots 12 miles per hour., How many hours will
it take to go 24 miles if it trots half the distance?. .. ........... ... ... ......... ( )

What number comes next in this list?

6, 21, 8, 19, 10, 17,

A prize is to be given to the most proficient pupil in the class. Mary is more pro-

(1) Alice will get the prize
(2) Mary will get the prize

(3) One of the other girls will get the prize

(4) Mary will not get the prize

. ficient than Alice; Alice is in advance of the rest of the class. Therefore

(5) We do not know who should get the prize............... P ( )

Which woid means the opposite of Probable?

W) @ @) A @3)

O

(1) unlikely (2) possible (3) certain (4) never (5) always......... ( )
What must I divide 32 by in order to get twice 4. . .. ...t ( )
What fraction comes next in this list?
Lo u- 9 ()
TG g @i
Which word means the opposite of Double?
(1) enlarge (2) halve (3) decrease (4) couple (5) treble........... ( )
Which word does not belong in this list?
(1) swamp (2) slough (3) river (4) bog (5) marsh................ ( )
What number, if halved, gives us one-third of 24?2........ ... ... .. ... ... ... ... ( )
What number comes next in this list?
3, 9, 27, 3 ( )
Which word means the opposite of Answer?
(1) inquire (2) dictate (3) explain (4) retort (5) reply............ ( )
‘Which word does not belong in this list?
(1) bark (2) yelp (3) growl (4) bay Sy purr. ... ( )
A is to @ as Al isto

GO ON TO PAGE 4
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What number comes next in this list?

3, 5, 13, 15, 23, 25, e

Which word means the opposite of Vengeance?

(1) disgust (2) gratitude (3) Jjustice (4) forgiveness (5) jealousy. .

It rained yesterday. Tomorrow is Thursday. Therefore
(1) it will rain tomorrow (2) Tuesday was wet
(3) it rained on Wednesday (4) it is raining today

(5) yesterday was Wednesday.......................... e

What number comes next in this list?

%, 3, 5 8 12

Which word does not belong in this list?

(1) seven (2) nine (3) three (4) four (5)y five. .o

Room is to Door as Field is to

(1) gate (2) farm (3) wheat (4) fence (5) plough................

What number comes next in this list?

92, 97, T2 7T, 52 5T, i

I have three pftckets of mixed seed—L, M, N. All the varieties of seeds in packet
M are also in packet L, but L has varieties that M does not contain. Packet N
has seeds that are in neither L or M. If I wish to grow as many varieties of seeds

as possible, I can give away

(1) L (2) M (3) N (4) MOME. vt ittt it it ittt

Which word means the opposite of Acquire?

(1) lose (2) borrow (3) accept (4) receive (5) detain.............

Was is to Now as Yesterday is to

(1) tomorrow (2) hour (3) after (4) today (5) soon..............

It is 16 feet around the edge of my table. If it is 3 feet wide, how many feet long
18 1. Lt e e e e e e e {

Gaudy means the same as

(1) worthless (2) expensive (3) showy (4) noisy (5) clumsy.......

How many sheets of tin 3 inches by 5 inches can be cut from a sheet 15 inches by
12 nChes Y. L e (

Stand is to Sit as Sit is to

(1) fiy (2 walk  (3) rest (&) run  (5) lew..uiiiiiiiane

What number comes next in this list?

L, 4, 9, 16, 25, [T DU

)
GO ON TO PAGE 5
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66. Multiply each of the numbers, 9, 8, by a number 7 less than itself. What is the sum
of the two products?. ... ... (

67. Mouse is to Mice as He is to
(1) they (2) we (3) us (4) him 5y she. ... L (

68.  The faces of a cube are numbered, 1,2, 3,4, etc. What is the sum of all the numbers
69. An Adversary is

(1) a misfortune (2) an opponent (3) a gossip (4) a counsellor

(5Y asuperior. ......... .. ... . . e U (

70.  Jack is one year older now than Jim was 2 years ago. Jackis 7. How old is Jim?..(

71.  Which word means the opposite of Cautious?
(1) rash (2) confident (3) severe (4) quick (5) angry............. (

72, What number comes next in this list?
5, 6, 8, 12, 2, e e (

73. I spent half of my money and one-third of the remainder. How many cents have
Ileft if I had 84 cents at firstl. . .ottt et e e e (

74, \,J is to C___ as lj is to
S I R ¢ N I ) l; @ T G | (

75. If “thga day before yesterday was the day after Tuesday, the day after tomorrow
will be -

(1) Thursday (2) Friday (3) Saturday (4) Sunday (5) Monday...(

END OF TEST

PRINTED IN CANADA
THE UNIVERSITY OF TORONTO PRESS



APPENDIX B

Grads 7. SCIENGCHSH Chapters 1 ~ 4,

l. What is the main use of plants to use
2. What 1s the name of a plent which gives us materisl for
clothe?
3. What main job doses the root perform for the plant? o
4. What 1s a second job the root performs for the plante
5. What part of the plant does a stem hold up to the insects
and wind¢
6. What is the nams of the wide part of a lsafe
7. What food do the roots take in to give Lo the lsaves?
8. What food do the leaves take in for their own work in
dagtime® .
9. What is the greén coloring matter in a leaf callsd?
10, What is the sourcs of powser for the work of lasvess
1l. What food do the lsaves make first?
12, What is inside & seed?
13. What part of the flower protects the bud?
14, What is generally the color of the bud protsctors?
15. What flower oircle is genexally bright colorsd?s
18. What part of the flowser produces the pollen? .
17. What sex is pollen?
18. With what does pollen join to form a seed?®
19. Which part of the pistil forms a fruite
20, What is ons thing flowers have %0 attract bess to thems .
2l. From which flower product 4o beses meks honey?
8. What mekes it possible for bsess to pollinate flowsrse

78~



23,

24.

26.

27

28.

29.
30.

-G -

How does pollen get to the pistil in grain plantse

B e U

What is the name of the sweet pea petal which is a landing

fisld for inssats®

—

Vthet is the name of the two sweet pes petals which cover

the stamens and pistile

What kind of pollination occurs when the pollen is trens-

ferred to the pistil from the sams flowere

Which kind of pollination mekes belter seeds and fruits®

What is en exampls of a flowsr part which diss afisr

pollination®

How many cells are fommed in fertilization®

Whet has occurred when one csll becomss two¢9

Grade . 5 CIENCGCE Chapters 65, 6.

1.
Ze
e
4
5e

B
7

Be
9.
10.
11.

What 1s formed when pollsn snd ovule units?

0f what are peas in o pod and tomstoss examples?

What is the main importence of seed scatisring?

Why cen the dandelion seeds be scatbersd by wind?

et e s

What is the f£floral stem liks in plents whose seeds axrs

soattered by shaking®

What part of the plant tumbles to scatbter sssds?
Whet is an example of & plant whose seeds are scabtsrsd in

the mud on the fest of animalse

What part of a seed clsansr cleans the grain?

What ars the stems of grain called?

How ars most vegetables seeds scattsersd?

What substance inside sesd ocases mekes floating possible?




12.
13,
14.
15.
16,
17.
18.

19,

20.
21.

&0,

-80 -~

How does the weight of & Ffloating object compare with an

egual amount of watery

What trees ars generally found here on river banks becauss

their seeds ars scattersed by watsere?
3§

What trees ars found on Pacific islends hecause thsir sseds

ars scattered by the ocean waves?

What is an example of a plant whose sesds are scattersd by

& bursting pod*®

How meny plants grow from & single seed?

What is the number relationship of seeds to & plant?

]

Vthy plant seeds less desply in clay than in black sarth®

What is one way you could make sure thse bsan plants would

grow 4 in, apart in the row®

What are the extra seeds of plants called?

What is the main valus of the extra seeds of corn Lo us®

What 1e the importance of extbre seeds in a wesd?

What is the name of thes plant®

Vthat is the name of the plant?

What is the name of ths plants .

What is the neme of the plante

What is the name of ths plant?

What is the nams of the plante

What 1is the nams of the plante

What is the name of ths plante
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Grades 7. SCIANCHEH Chapters 12, 11, 14,

1., How many legs hag an insect?
2. VWhat is ons uss of ths antennas?
3, Which syss doss an insect uss to ses disteant objsots?® e
4. Which legs of & bee have ths pollen basksets on them% e
5. Why can an insect walk on a csiling? B
6. What 1s the name of thse hody division on which ths
spiracleé ars found?
7. What is the best way to rsmovse & hes's stingsr from our
hand ¢
8. What is ths hard outer part of en insect’s body called?
9. What is the name of the first stags of an inssct's 1ifsg__
10. What 1s another nems for the caterplillar stage of an |
inssctts 1lifse?
11, What is the name of the first stage of & hee's life spsnt
outsids the brood cell®
12. Por what purposs do hees make honsy?
13, What is the value of hairy bodied insects to flowers®
14, What can soms flowers not do 1f insects do not pollinate
them?
15, What is ths use of leaves %o a plant?
16, Which plants are the main food of grasshoppsrs?
17. What method &o plant lice uss to attack planitsy
18, What is an example of a poison that may be used to kill
plant liocse®
19. Why must ths polson be put on the hody of the plant lies to
kill them?
20. How do wood eating insects cause & tres Lo dis?
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2l. What doses a gall on & plant resemble?

22. What is one uss of the gall to the inssot?

2%, How are houseflies harmful Ho use

24, How ars hody lice and flsas most harmful Lo us?%

25, What is ons type of cloth satsn by clothes moths®
26. From what product of the silkworm do we gst silk®

27. How ars lady bsstles useful to us<%

28. What is meant by parasitic insect?

29, What is the purpose of the chrysalis stage of an insect's

1life?

30. What is an example of an animal that is a natural ensmy of

insscts?

Grads 7. SCIRBNGR®T Chepters 7, 8, 9.

1. How does the body use starchy foods®

2. What is the value of fatty foods to the bhody®

3. What is an example of a common protein food%

4, What 1sg the value of protein foods to the bhody?

e S

b, What is the mein vslus of water to the body?

6. What is the name of one of the food groups which axs

carbohydrates?

7. What 1g an example of a part of our body which is mostly

galaium®

o

8. What is an example of & common food contalning largs

amounis of caloium®

9. What is an exampls of a part of our body which nesds largs

amounts of phosphoruse

10, What part of our body nesds much iron?

11. What is an exempls of & common food containing much iron®



12,
13,

14,

15,
16,
17.

18,
19.

20.

21,
22,
23,
R4,
204
26.

27
28.

29,
50‘
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What does the thyroid gland control®

Whet mineral does the thyroid gland need %o work propsrly?

What foed cen we eat to provide the minsral the thyrolid

gland nesds?

What doss the salt we eat help contzols

What is one use of Vitamin A& to the body®

What is an exempls of & food which has much Vitamin A in

1t

What 1s ons use of Vitamin B %o ths body¢?

What is an example of & food which has much Vitemin B in it9

What is an example of a food we can est %o prevent scurvye

What is ons way rickets shows on the bodys

What can we eat or do to prevent ricksts®

Whet is the generel use of vitaming in the body®

What meterial in the lsaf carries om the food making?

I st

Whet is the firet food made in the lesfe

What is one food the leaf can make dirsctly from the Tirst
food %
Where do plants get their minsrals?

—

What is the name of one of the elsments combined with the

firgt food®

e

In which part of the plant ars most Ffoods madss

When we sat msat and sggs why are ws sating food first mads

by plante®
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Answerg to Unit Tests

It ig8 to be understood that these are not nescessarily

the only acosptable answers to all the questions.

Chapters 1 -~ 4, Chepters b, 6.

Unit 1 Unit 2

l. food embryo

2, ocotton fruit '

3+ forage not to hs crowded
4, anchorage tufbed

5, flower haxd

6. hlads top

7. 8oll water knot wead

8. ocarbon dioxide gcrgsns

9. c¢hlorophyll gtraw
10, sun man
1l. sugar air
12, embryo less
13, ocalyx willow
14, green coconut
164 ocorolls pesa

16, stamen 1

17. male many

18, ovule Clay is hard soil.
19, ovary Plant 2 or 3 togsthsr,
20, psrfums margin of safety
2l. nestar fool

22. hairy body Most ars killed
23. wind oats

24, standard barlay

2b, keal Wheat

26, sslf aweet clover

27, oross sow thistle

28. ocorolla Canade thistle
29. 1 couch grass

30. o0ell division mustend
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Chepters 12, 11, 14. Chepters 7, 8, 9.

Unit 3 Unit &
6 heat and ensrgy
to feel heat and energy
compound mest
back growth and repair
sticky fest growth and repair
abdomen starch
scrape teath
to protect it milk
egg bons
lazrve blood
adulb liver
winter food energy release
pollinate iodins
to make Sesds fish
to make food sweating
grain good eyesight
suck the sap carrots
Do IFy Ts good nexves
It smothers them. cereals
The tree decsys. frait
a8 swelling crooked bonas
home take cod liver oil
sarry geims t0 help keep us healthy
scarry germs chlorophyll
wool sugaxr
gocoon starch
predators soil
lives on another insect iron
to become en adult any part
frogs Animels eat plants,
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APPENDIX ©
Graés VII SCIENCE Decesmbsr 19563

Name Room

Part A Answsry any 25 questions of ths following.

In this section each senitences suggests a number of answers, of
wanich only one is corrsct. Pick out the numbsr of the corrsct
word or phrase and place that numbsr in ths bracket opposite the
gsentence. Study the sampls question.

sample: lfost birds are very ussful to farmers bscsuss they ( 3 )
(1) sing, (2)are beautiful, (3)eat insects,
(4)are kept as petbs, (5)fly soubh.

The phrase "eat insects" is the corvect snswer. The nombexr of
this answer is 3 and this is the number thet is placed in ths
brackets.

1. The green colouring substance in lsaves is galled .
(L)chloroform, (2)chlorophyll, (3)sugar, (4)starch,
(B)oarbon dioxids. { )

2. The separate parts of the sscond cirels of a flower are
oalled: (l)sepals, (2)nectar, (3)petals, (4)stamen,

(B)psduncls. )
3. The first eirele of & flower is called: (L)corolla,
(2)sesd, (3)Tfilament, (4)stemen, (5)celyx. { )

4. When %the pistil of a flower receives pollen it is said
to be: (1l)fertilized, (2)pollinated, (3)cappaed,
(4)withered, (5)matursd. ( }
5. The part of the pea flower that atirects the bes is:
(l)oalyx, (2)kesl, (3)stendard, (4)pistil, (5)wings. (
6. Baoh year the part of all thes orops grown in CGanada that
is destroyed by insects is about: (1l)one half, (2)ons
fifth, (3)one third, (4)one tenth, (5)three eighths. ( )
7. Insects that live in or on the bodies of animels or
plents are called:; (1)drones, (2)parasitss, (3)worms,
(4)predaciouns, (5)larvas. ( )
8. That part of the flowsr that produces the pollen is
called: (1l)style, (2)anther, (3)stigna, (4)pollination,
{5)ovary,
9., The use of the stigma is to: (1l)eaich pollen, (2)maks
nectar, (3)mke seeds, (4)proteot the flower, ( 5)make ( )
& pod, .
10. The use of the filament is to: (L)hold up the stigme,
(2)hold up the pstals, (3)hold up the anther, (4)encloss
the ovules, (B)attract the insecis. ( )
ll. The use of the corolla to the plant is to: (1)bsautify
the world, (2)protect the growing parts, (5)attract
insects, (4)make seeds, (5)produce an ovary. ( )
12. The use of the flower to ths plant is to-: (L)meke foed,
(2)meke seeds, (3)help the bsss, (4)besutify the world,

(5)help growth. ()
13. A £ully developed ovule is; (1l)a sesd, (2)a pod,
(3)e fruit, (4)a thistle, (5)a weed. ( )
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17.

18.

19.

20.
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23.

24,
2b.

26e

27.

28'

29.

30,
3L,

324

534
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One frult scattersd by water is: (1)maple, (2)orangs,
(3)banana, (4)sour dock, (5)wild mustard,

Some flowers attract insects because insects (1l)must
have food, (2)must find a homs, (3)help pollination,
(4)use neotar, (5)make honsy. ;
The use of the stem to the plant is to: (1)mske food,
(2)anchor the plant, (3)take in minerals, (4)hold +the
leaves up to the sun, (5)sway in the wing.

The following plant produces a winged fruit: (1)poppy,
(2)dendelion, (3)maple, (4)milkwsed, (5)tumbling
mustard. {
Self pollination can take plece only: (1)in the sams
plant, (2)between different plants, (3)when it rains,
(4)betwesn plants of the same kind, (5)when bses loek
for neotar.

The following plant produces & tufted sesd: (1l)elm,
(2)mepls, (3)gladiolus, (4)milkwesd, (B)oak. (
The seeds of the coconut tres 8re dispsrsed by:

(L)wind, (2)water, (3)explosion, (4)hooks cateching on
to the coats of animals, (5)animals, (
The most "bBangsrous"™ inseot to have in our homs is: '
(1)the hook louse, (2)house fly, (3)wasp, (4)hover fly,
(b)sawysr beatls.

The inseot that spends & long period of its lifs undsr
the skin of cattle is the: (1l)dragon fly, (2)aphid,
(3)wagp, (4)fles, (H)warble fly.

The honey bes shapes the wex cells in the hive with:
(L)its entennas, (2)its abdomsn, (3)its jaws, (4)its
legs, (5}its wax pincers. ' ’
The honsy bes hears with its: (1l)enkennas, {2)abdomen,
(3)spiracles, (4)head, (5)wings.

The stags during whioh the workser beé is fed by othsr
bess is the metamorphosis, (2)spring, (3)rssting,
(4)lLarva, (B)winter, {
Cabhage butterflies do the greatest damags during the:
(1l)adult stage, (2)larva stage, (3)resting stege,
{4)night, (B)egg stags. ) (
The second stage in the Complets metamorphosis of &n
insect i1s: (1l)eggz, (2)feeding stags, (3)resting stege,
(4)nymph, (5)pupa. '

The grasshopper does Tthe gresatest damege to farmer’s
grops Guring the: (l)egg stags, (2)the nymph stags,
(3)the adult stags, (4)the spring season, (5)ths late

fall season, |
Sugar is tested with: (l)iodine, (2)Fehling's solution,
(3)starch, (4)Nitric acid, (5)Ammonium hydroxids, ((

Starch is contained in: (l)sugar, (2)iodine, (3)potato,
(4)Phosphorus, (5)Fshling’s solution.

The class of foods which give the hugen body heat and
enaergy is: (1l)carbohydrates, (2)proteins, (3)vitamins,
(4}minexral salts. :
Which of the following does NOT bslong with the otherse
(1)carbohydrates, (2)fats, (3)proteins, (4)vitamins,
(B)sugar, ' {
In the expsriment "to show ths effects of iodine upom
starch™ the teacher hsated the starch and water. Under
what heading would you place ths underlined statement?

(

(1)method, (2)conclusion, (3)observation, (4)objscth, (.

[ S e e
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Part B AnsSwer any 25 questions.

Complete the following with suitabls words:

L.
2
S
4,
be
B
7
8.

e
10.

1l.
12,

13,
14,
15,
le.,

17.

18,
19.

204
2Ll
224
238,
R4

25,
26

27.
28,
29.
30,

Another neme for "margin of safsty" seeds is

The name given to the stem of a lsaf is

The neame given to the canos-shaped part of
the sweslt psa flowsr is

A ripened ovary with ths sesds in it is
called

En example of a bur with barbs 1s the

The originsl homs of the dsndelion wag

The separats parts of the outs;oe cirele of
& flower are called

Unwelcome insects are kept out of nasturtiun
Lflowers by a

One use of & root o0 & plant is
An exemple of & "papper box™ pod with
Begeds 1s tons

.

The nams given 0 the stsm of & flowsr 1lg
[

The pisgtil 1s ablse to produce sesds only
after

An example of a plant that prodocss tuftsd
seeds 1s

The part of a flower in which sesds ars
formsd is callsed the

Insects which pollinate flowsrs havs H0 be
coversed with

From the carbon dioxide of ths air and
water from the soil & plent makss s
suhstances called

An example of plant that produces wingsd
gseads is the

Cross-pollination is

The part of a stomen thset holds up the
anther is callsd ths

The sticky part of the pistil is callsd the

A common hutterfly thatv has four legs is the

The laxve of the miller moth is usually
callad

One of the plants on which galls may bs
found 1s the

g¢ompound eyes of en insect ave compossd of
tiny

An insect which destroys aphlds is ths

A substencs that dissolves in watsr is
said to be

Nitric Acid and Ammonium Hydroxide ars
ussed to test foods for

A substancs produced by plente that gives
hsat and ensrgy to our bodiss is

Vitemin ¢ is necegsary in our foods %o
pravent a dissase callsd

Cod livexr oll is given %o children to
prevent & dissass called
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Part C T0 BE DONE BY ALL STUDENTS ON FOOLSCAP,

SEEDS

HoTw.

(1)Name four different ways in which fruits and sesds ars
scattered,

(2)Name one tuftsd frulit amd one shaking fruit.

(3)What hecomses of the exbtre sssds produced by the wheat
plant®

(4)What does ™margin of safety' mean?

(5)What special device has the caragsna for scattering its
seedse?

STUDENTS WILL DO EITHER D OR B

Part D - POODS

{1) Using the headings smploysd in performing an experiment,

describe how you would test:
(a) A potato to ses if i% contained starch.
‘ OR : :
(b) & plecs of apple to ses if it contained sugar.

(2) Calcium, Phosphorus, Iron, and Todine ars mineral selts
which play en important part in the growth of our bodies.
(a) FTor each of thess four minerals, name one Tood
conteining that minsral.
(b) Neme one important uge 1o our body of sach of ths
four minseTals mentiloned abovs,

{3) Many of our foods contain Vitemins, Because they
protect our bodies ageinst digeasss such as Pellagra,
Seurvy, Rickets, and Berberi, they srs essential to
1if6. '

Uslng a title you think is proper, writs an intsresting
agcount of These vitaming, Here &re Some suggested
1Tems, which, when explained more fully, would make &
fairly complete discussion.

(a) An introduction sxpleining ths importance of
vitaming.

(b) An intaresting paragraph mentioning how psoplse
suffered from any one of thess diseasgses bsfors
gclentists brought 1% under control.

(o) The cause, effect on our bedy, and prevention of
each disease menTloned.
(d) The importance of ressarch work on foods done by
scisentists.

{s) Obthsr information which you congidsr important
may also he used.

Part B - INSECTS

(1) In paragraph form tell the 1ife history of RITHER a
drons bes OR & grasshopper. Do not try to be brisf.

(2) Rule three columns. At the top write the headings:
HEAD, THORAX, ABDONRN, Undernsath sach heading list
all the parts bslonging %o that particulsr mein
heading for EBITHER the bes OR ths gragshopper,
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(3) Tell all you can about Gthe legs and wings of RITHER
the worker bee OR the grasshopper. Discuss the special

features, the quantity, the uses, size, and other things
you congider to he important.

(4) Insects may be classified as being beneficial or
harmful to plants, Write an interssting paragraph

(ebout half & page of foolscap) telling diffsrsnt ways
thet insects might harm plants. Neme at lesast one insect
that belongs to the classes you have described. Tell how
Jou might destroy each of the kinde you have mentionsad.,

Part P - Drawings (T0 BE DONE BY ALL STUDRBNTS)

Drewings of parts of insects and plsnts, On the next page gou
will ses several drawings with numbsrsS pointing to different
parts., Opposite each number PRINT NEATLY in ths spaces
provided what the corrsesponding number on the drawing
represents. ANSWER ONLY 20 PARTS,

NOTE: Numbers 17, 18, 19, and 20 repressnt fruits. In the
proper space print the name of the plant thet has a fruit of
this kind.

1 . ‘2- 5-

4, _ B, B

7. ' 8. 9,

10, 11. 12,

13, 14, 15, N
16. 17, 18,

19, 20. 21.

22. 23, 24,

25, 26,







APPENDIX D

Dvorak Published by the Copyright 1924 by the
(General Science : PUBL]C SCHOOL PUBLISHING CQ., Fublic School Publishing Co,
Form B2 ‘ BLOOMINGTON, ILLINOIS _ Printedin U.S. A
Nu_mber items ' . N Scores ‘Corrected
inecorrect Errors {See dircction—hooklet; ‘page 4}/
Group 11T ..ol =2 il (Key ‘A) Uncorrected Score ...
Group Il i 52 i nbhediien
- Total Errors, Gr oups 1 & II .
Group I e 2 e J——
IFirst Corrccted Score ................
Number Errors; Gmt,p I (Key B) ................
Fmai Score LR

GENERAL SCIENCE SCALE

Arranged by AUGUST DVORAK :

INEITLC. oo ooese e oo seeseee e seeee e oo e oo seeeees oo eeseeseeeceseee oo
(le last name; ﬁrst name; middle name) *

Age: ] VeArS. ... months, Grade .............................

‘ : : (i.e.; Tth, §th, 9th, 10th, 11th, 19th)
SeXertivneriireansannsits e DAL e en e se e een

{(Girl or boy)
SCROOL e e A ......
Gy ettt nme s s sonena s aenas CState e e,
ROOM e Teacher il feee i b i i g
DIRECTIONS

On the following pages are statements, such as—
“A fly is an animal, a fish, an insect, a reptile, a building.”
You can make each of these a true statement by underlmmg ‘the correct
black type. A fly is an insect. So if you underline “an insect,” the statement_

above, it is plain that a fly can not be all of the five things printed in large,
black type A ﬂy is an 1nsect So 1f you underlme ‘an msect ? the statement:
will read— : :
“A ﬂy is an ammal a fish, an insect, a repttle, a building.”.

. By.underlining “an insect” you have shown that you know which of the
five parts is correct. :

In the statement—"The heart pnmps b ood, water, oil, air, sand.” “BIood”

should be underimed

“Underline the one of the five parts in each of ‘the statements on the fol-
iowmg pages which will make the statement most true. SRS
~Work rapidly and carefully. -

265-4p

98-




10.
1.

12.

13,
14,
15,
16.
17.
18,
19.

20.
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No, incorrect..coeeeeee L

GROUP 1. FORM S-2. (Average value 71.5)

Tuberculosis .is prevented by

medicine, hygienic living, massage, osteopathy, chiropractic. .

Soil deposited at the mouth of a river is called a
peninsula, delta, strait, island, cape.

The m')rmal‘temperature of a human being is ‘
100 F,, 104 F, 986 F,, 93F., 90 F.

Volcanoes are most likely to be found in
deserts, coastal plains, mountains, deltas, islands.

. The telephone was invented in 1876 by

James Watt, Samuel Morse, Alexander G. Bell, Marconi, 8. F. B. Morse.

An airplane can not remain in air when
at rest, in motion; upside down, gliding, descending.

The age of a tree is told by
branches, rings in cross section of tiunk hexght size of trunk, color.

"To treat a cut use

lime water, iodine, linseed oil, salve,-nothing.

‘The passage of the moon between the sun and the carth is called

winter solstice, an eclipse of the sun, full moon,
third-quarter, an. ecllpse of the moon,

The home gas consumption is measured by a
velocipede, speedometer, meter, galvanometer, ammeter,

The muscles are benefited most by
rest, hard work, systematic diet, play, systematlc exercise,

The purpose of the mouthpiece on a telephone is ‘
" to concentrate the sound waves, to protect the transmitter, for sanitary
purposes, to keep moisture from the wires, to protect the speaker.

Oil is used in an automobile engme to
cool it, clear it, lubrlcate it, burn it, sﬂence it

:Soft coal 1s also known as

anthrac:te, asphait hgmte bitummous peat,

The first electrlc mcandescent lamp was made by ,
Edison, Burroughs, Watt, Priestly, Westinghouse.

‘The process by whlch .a plant is made to grow on the stem of another

plant is ° pruning, slipping, grafting, spraymg, planting,

Alcohohe fermentation is produced by
mold, yeast, bacterla, germs, air,

A stove radlates more heat when. it is all
black, tusted,” nickel plated, aluminum, silvered,

Animals which secure food directly from the bodies of other animals are
parasites, hydrophytes, mesophytes, saphrophytes, suiphltes

Trees that have neédles are called:
birch, -pine, oaks_, gums, evergreen.




21

22,

23.
24.

25,

26.

27.

28

29,

30.

31.

32,

33.

3.
35,
3.
37,

38.

39.

G4

No. incorrecto oo,

GROUP IL. FORM S-2." (Average valuc 81.5)

Combustion is another name for ‘
drying, shrmkmg, boﬂrng, burning, melting.

The light from the moon is :
direct, réflected, invisible, abstracted, refracted

Thc covering of electric wires is called
convention, radiation, ‘illumination, insulation, isolation,

We pay for electncxty by the
‘Wwatt, ampere, volt ohm, kilowatt-hour.

'lhe sunplest mdcpendcnt i1v1ng structure is the
: nucleus, protoplasm, cell, embxyo atom

The devrce for protcctmg lights'and motors from an overcharge of clec-
tricity is called a ‘
magnet, fuse, switch barometer, rectifier.

The term induction is used most in connection with
levers, pumps, falling bodies, solutions, electrical currents

The act of transfer of pollen from anther to stigma is called
pollination, reproduction, fertilization, transpiration, mitosis, filtration.

Limewater is used to tést for
- carbon-dioxide, oxygen, alcohol, hydrogen, chlorides.

,Tuberculosas is “contracted by “contact with patient, by contact with

clothing, from bacilli of sputum, by taking cold, by bathing.

Humidity relates to
: dryness, heat, cold, freezing, temperature.

The bodmg pomt on the Centegrade thermometer is . s
. 0, 32, 100, 120, 212,

The smallest of these things is. the ‘

molecule, bacterium, paramoecium, dust particles, atom

Foods which -contain - mtrogcn as.a. part of their chemical composition
are called.. - proteins, fats, carbohydrates hydrocarbons, liquids.

The ovum or egg cell is produced in the
. -kidney, embryo, ovary, gamete, sporagium,

Eiectrolysrs of water liberates hydrogen and
chlorine, nitrogen, carbon-dioxide, ammonia, oxygen,

Poisonous products secreted by bacteria are called . .
legumes, .enzymes, antibodies, toxins, vaccines.

The centrlfugal force of a cream separator separates milk from creim
because the cream:.is. - - lighter, heavier, thicker, denser, greasier,

Sewer g'ts is kept from entering a housec from the sewer by a :
valve, trap, faucet, damper, drain,

A mlrage is a kind of
: body of water, optlcal 1I1u51on, vision, desert warfare




S 41,
42,

43.

45,

46.
47.

48.

49.
50.

51.
S2.

53,
54.
55.
56.
57.
58,
59.

60.
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No. incorrect. e

GROUP III. FORM S-2. :(Average value 91.5)

Sunlight can be broken up into the spectrum by :means of a
mirror,- lens, prism, microscope,, color-mixer,

A general term for any living thing is
_plant, larva, animal, organzsm mammaL

The temperature at which pure water boils is affected by the
height of the flame, amount of ‘water, air pressure,
density of the water, depth of the water,

The process of food manufacture in green plants is called

respiration, m1t051s, pollination, photosynthesis, pasteurization,

Fanning the body on a dry day produces a cool sensation because of
movement of the air, rapid evaporation@f 1oisture into the air,

amount of heat taken from the body, creation of a draught, fresh air,

A food rich in carbohydrates is
beefsteak, olive oil, cucumbers, watermelon, honey

An example of a fungus plant is the ‘
orchid, pondscum, breadmold, mother of vinegar, Indian pipe.

An anemometer is an instrument used by the weather bureau to measure
the ) amount of sunshine, amount of rainfall, air pressure,
wind velocxty, atmospheric pressure,

Potent1al energy is energy possessed by an-object by virtue of its
weight, combustibility, motion, position, density.:

The unborn young of an animal is termed the
“larva, embryo, chrysalis, ovum, sperm.

A star is really a - comet, satelhte plan.et sun, 11ght

The greatest damage is done to trees by
birds, worms, larva of moths, grasshoppers, bees

All space is believed to be filled by
_air, oxygen, ether, heat, moisture.
The mam purpose of respiration is ~ energy-release, elimination of CO,,
manufacture of food, secretion of ‘water, pur:ﬁcatlon ‘of air,

Substances without crystalline structure are termed
inert, dense, elastic, opaque, amorphous.

Open wounds should be bathed with a dilute solution of : ~
hydrogen peroxide, alcohol, sulphuric acid, soda, tobacco juice.

Heat is measured in : e
dcgrees, calories, candle power, kilowatts, grams,

A ferment is another name for a : :
: : - ‘bacterium, enzyme, toxin, vaccme, serum.

One of the excretory organs in the body . is the
: heart, liver, skin, duedenum, spieen

\Vater expands when raised above or cooled below

0C.,40C,, 32C 4C IOOF




SCORES SECURED BY ALL PUPILS IN UNIT TESTS

APPENDIX E

TABLE 14.

Ot ot ey
s ey >nae i

oot

——

ot e et

Seors Unit 1 Unit 2 Unit 3 nit 4
1
2
3
4 1
b 2
6 1
7 1 2
8 2 1 4
g 4
10 2 3 1
1l 3 1 6
12 2 1 11
13 4 4 1 11
14 7 8
15 b 6 b
16 5 3 1 6
17 10 [+ 1 b
18 4 b 6 5
18 10 8 4 8
20 8 7 7 5]
21 6 4 14
28 4 9 18 2
23 4 5% 12 5
24 6 10 14 3
2b b 6 4 1
26 b b 11 1
27 2 2 3
28 8 4
29 1 1 2
30
Rotal 98 99 98 9b
Upper
and
Tovwsy 35 33 34 30
Third




TABLE 15

e 1/

NUMBER WITH EACH QUESTION CORRECT IN UPPER

AND LOWER GROUPS OF EACH UNIT TEST

T — ‘ —— T e T T T R T
Unit 1 Unit 2 Unit 3 Unit 4
Question

Ue L, U. L. " U L. U. L.

1 34 29 31 26 34 33 16 2
2 34 33 9 3 34 32 16 6
3 26 24 32 18 32 25 30 24
4 28 8 32 18 34 33 10 3
5 30 23 32 21 33 32 7 3
6 33 15 32 16 26 22 18 1
7 54 20 28 14 34 27 29 14
8 356 18 32 23 31 2b 23 17
9 31 16 a0 12 34 32 27 8
10 27 13 27 9 33 31 27 18
11 17 1 33 18 19 5 26 14
12 84 14 30 13 54 30 30 19
13 33 14 30 10 34 32 24 6
14 34 23 29 7 6 5 24 7
16 35 24 33 24 23 b av 14
16 32 12 a3 26 34 32 18 9
17 33 18 28 20 23 8 24 11
18 30 9 24 18 29 19 12 &
19 25 10 28 16 23 10 12 3
20 34 27 29 12 16 2 21 4
21 31 20 24 10 33 30 14 2
22 31 15 25 9 34 29 14 3
23 31 17 32 2b 34 30 26 16
24 31 14 32 30 26 12 24 12
26 30 13 33 27 382 3l 23 8
26 28 10 30 16 31 26 12 4
27 33 13 31 20 34 30 27 23
28 21 7 33 a7 20 9 10 A
29 20 6 2b 8 18 6 22 13
30 16 1l 8 3 28 156 22 18
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TABLE 16
QUESTIONS CORRECT ODD ANDI» EVEN HALVES ON UNIT 1

Pepexr | 084 | Even Papsr | 08d | Even Peper | gdd | Even
1 8 9 34 12 9. 67 10 14
2 8 8 ab 9 7 68 13 11
3 10 7 36 14 12 69 11 11
4 5] 6 37 12 16 70 7 8
5 6 9 38 11 10 71 10 11
6 4 3 39 8 10 72 13 10
7 12 10 40 16 12 73 9 9
8 9 10 41 14 12 74 8 9
9 11 10 42 6 6 75 8 8

10 10 11 43 6 7 76 6 b
11 9 8 44 14 12 ™ 8 8
12 16 13 45 12 13 78 1l 9
13 7 6 46 14 14 79 6 b
14 10 10 47 16 13 80 7 8
15 8 9 48 13 12 81 8 11
16 8 6 49 11 12 82 2 2
7 11 12 50 11 10 83 9 8
18 B 5 Bl 12 12 84 10 9
19 8 9 52 15 13 85 8 11
20 11 9 b3 156 13 86 11 8
21 11 11 b4 14 13 8% 4 4
22 13 11 b5 14 14 88 3 5
23 8 7 56 9 | 10 89 b b
24 12 12 57 12 13 90 9 8
26 6 7 58 9 9 91, 10 9
26 11 9 59 9 8 92 13 13
27 6 7 60 10 10 93 10 8
28 11 14 61 10 7 94 8 11
29 10 10 62 10 9 95 14 11
30 12 10 63 11 12 96 14 14
31 8 7 64 10 9 97 9 11
32 16 14 656 13 13 98 9 7
33 12 8 66 14 10
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TABLE 17

QUESTIONS COREECT ODD AND EVEN HALVES ON UNIT 2

Paper | 0dé | Bven Papar | 0dd | Even Paper | 0dd Even
1 12 10 34 4 4 67 14 10
2 12 11 35 11 10 68 13 11
3 8 8 36 1L 11 69 9 9
4 8 10 37 9 8 70 10 10
5 10 7 38 11 11 71 12 10
6 b 5 39 12 13 72 12 13
7 8 9 40 14 14 73 11 11
8 10 6 41 8 11 74 3 3
9 12 12 42 12 10 75 7 8

10 7 8 43 13 12 - 76 9 6
11 10 11 44 12 13 7% 11 9
12 14 14 45 14 14 78 7 11
13 6 8 48 14 11 79 5 5
14 1l 9 47 13 13 80 6 7
15 v B 48 11 10 81 8 7
16 8 6 49 12 12 82 6 7
ks 10 v 80 i 8 83 11 11
18 4 6 b1 13 11 84 9 7
19 11 9 b2 12 12 86 10 9
20 13 | 13 b3 12 13 86 11 9
21 14 13 B4 11 1l 8% 7 6
22 14 13 b5 11 13 88 8 6
23 10 9 b6 12 14 89 9 8
24 9 10 &7 10 13 90 11 9
25 10 8 58 b 6 91 10 7
26 11 13 b9 16 13 92 11 8
27 7 8 60 10 9 93 7 7
28 5 9 61 6 8 94 12 12
29 10 9 62 13 11 95 12 11
30 8 6 63 10 13 96 8 7
3l 15 14 64 14 12 9 14 12
32 11 10 65 8 10 98 9 11
33 12 10 66 11 12 99 6 7




~100-

TABLE 18
QUESTIONS CORRECT ODD AND EVEN HALVES ON UNIT 3

o s sl e o e e fr—
Papsr | 0dd | Bven Paper | 0d& | Bven Paper | 0dd | Even
1 12 12 34 10 9 67 1z 13
2 9 13 356 13 13 68 13 12
3 12 10 36 11 12 69 11 10
4 16 1l 37 9 11 70 11 10
b 12 12 38 11 8 71 13 11
6 11 11 39 11 11 72 12 12
7 13 13 40 11 10 73 13 11
8 10 11 41 12 11 4 9 9
9 14 13 42 11 12 76 7 6
10 11 11 43 13 13 76 12 9
11 11 9 44 13 11 77 9 9
12 14 10 45 12 11 78 9 8
13 13 10 46 12 12 79 13 11
14 11 10 47 12 9 80 11 11
156 13 10 48 10 10 81 11 7
16 11 11 49 11 10 82 12 11
17 11 1l 50 11 11 83 11 11
18 9 12 51 9 12 84 12 12
19 12 13 52 12 11 856 14 9
20 14 11 B3 12 14 86 9 7
21 14 13 b4 13 13 87 10 10
22 12 10 bb 12 14 88 8 10
23 10 12 b6 13 13 89 10 12
24 9 11 57 12 11 90 13 11
25 11 10 68 10 8 91 14 15
26 15 14 B9 12 10 92 11 10
27 10 9 60 10 8 93 11 11
28 11 iz 61 10 9 94 12 14
29 13 11 62 13 11 956 11 11
30 12 11 63 11 11 96 14 13
31 14 12 64 11 9 97 11 10
32 12 10 66 12 12 98 10 11

33 11 9 66 14 12




PABLE 19
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QUESTTIONS CORRECT ODD AND» EVEN HALVES ON UNIT 4

Paper | 0dd | Even Papsr | 0dd | Even Paper | 0Gd Even
1 9 6 34 8 5] o7 11 8
2 10 9 35 8 4 68 8 8
3 7 6 36 7 4 69 9 7
4 n 5 37 12 10 70 5 7
5 6 7 38 11 g 71 4 1
6 7 8 39 8 7 72 5 7
7 8 6 40 4 7 73 4 3
8 8 6 41 12 13 74 6 7
9 11 8 42 11 8 75 4 3

10 7 5 43 15 11 76 5 &
11 7 15} 44 11 8 Vi 9 8
12 13 10 45 9 5 78 6 8
13 7 8 46 8 6 79 8 6
14 4 4 47 8 9 80 6 5
.15 7 5 48 13 10 81 4 1
16 7 4 49 10 10 82 4 7
17 7 6 80 8 6 83 3 5
18 6 7 bl 12 8 84 6 3
19 12 12 62 11 7 85 4 5
20 12 11 63 11 6 86 7 5
21 9 7 54 3 ] 8% 1L 13
22 10 10 b5 8 7 88 9 9
23 7 b 56 8 9 89 9 4
24 7 5] b7 7 6 . 90 10 9
25 5 4 58 7 6 91 6 2
26 12 10 59 12 8 92 9 ¢
2% 10 8 60 10 7 93 8 7
28 13 10 61 12 11 94 10 9
29 9 7 62 7 9 95 7 7
30 5 5 63 4 4

31 12 12 64 |10 9

32 9 9 65 10 5

33 11 7 66 9 3
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