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CHAPTER I
INTRODUCTION

Some Considerations of Interest
Many Pupils Enjoy School These Days

Education has come 2 long way since the days of-
the Dame School and the mass-packed classrooms of Bell and
Lancaster., While some classrooms may ‘seea&ianally show vestiges
of both these humble beginnings, there is plenty of evidence of
pupils leaming their lessons because they like them rather than

because their teachers say, *‘5’3@@'11 learn this and like it @
This liking of a school subject is often based upon an interest

in that subject.

The Child Chooses the Curriculum

Teachers of science, in common with other teachers,
have long been aware that their educational task is easier when
in the field of in-

pupils are interested, A mltitude of studies
terest in science have been undertaken in the past. Hany of these
were based on the concept of discovering the pupils' interest in
science = the science areas they were interested in at various '
age levels - and then ai:teﬁpting to build a camculﬁm ammxd

these science areas,
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Once the curriculum has been decided upon, whether
by the pupils or otherwise, the guestion, "Po what extent ave
pupils interested in science?" 4s still with us., There have
been several investigations made that attmpteé to answer this
guestion. Frandsen's 1 investigation, for example, deals with
interest in science and achievement in science, Studies reported
in the Times Educational Supplement 2 deal with interest in
schoel subjects and the ef'i”eet of examinations upon interest.
Both these investigations, as with other investigations in the
field of interest, rely upon some type of guestionnaire. In the
opinion of the writer a guestionnaire often has intrinsic wealmesses.
ering a questionnaire has a
tendency to respond %o it as he thinks he should. Thus, intention-

A candidate, particularly a child, answu

ally or unintentionally, he sometimes revesls the ideal self -
what he would like to be rather than what he actually is. This
paper attempis to obviate, at least partially, this weakness of
questionnaires by using voluntary activities as a criterion of
interest and then comparing this to a questionnaire score on 2 per-
ecentage basis.

Few people today would m
as a subject of study. The changes in human living in the last cen-

imize the importance of science

tury have been influenced more by science than any other subject.

1. Frandsen, A.N. "Interest and General Educational
puent®, Journal of Applied Psychology 31357-66, February, 19k7.

2, Times Educational Supplement, February 19k5, "4 Study
in Interests} Trom a correspondent.
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There is, at present, a great demand for the services of applied
scientists - engineers, doctors, and technicians. The achievementis
of these men, ranging as they do f rom maclear fission and radar to
penicillin and a thirty percent increase in life expectaney in the
first half of this century, are vital to our life. Yet these achi-
evemenbs are only possible as a result of an original interest in
science. This original interest is often found in youth. The ex-
tent of this interest, the measurement of this interest, and, above
all the fostering of this interest, are factors that demand ocur at~
tention if progress is to be maintained in science.

An investigation in the field of pupil interest in siienee
would be a step in the right direction and enabie comparisons to be
drawn with similar investigstions made elsewhere.



CHAPTER II
DEFINITIONS OF INTEREST

Host of the investigations in the field of pupiis?
ake to define interest. Several

interest in science do not undert
writers, however, have attempbed to do so gnd the deiinitions of
three authorities will be considered hzax*é.

Dewey states, "The genuine principle of inberest is the
principle of the recognized identity of the fact to be learmed or

7 seliy that it lies in the
direction of the agent's growth, and is, i;hami‘ere, i@eﬁmly
demanded, if the agent is to be himself.® He later concludes,
"Gemuine interest is the accompaniment of the identification,
through action, of the self with some object or idea, because of
the necessity of that object or idea for the maintensnce of a
self-initiated activity." 2

Dr. Wees states that interest is a quality of mind and
then goes on to sgy, "Those who have spoken in favm of the doc-
trine of interest are of two sorts; the group who think of mind
in terms of volume, and the group who think of mind in terms of
power. The volume-minded folk are not actually ezmmaa aboutb
the child's interests as such; they wish only ta use interests as

1. Dewey, John, Interest and Effert ia Eﬁamﬁ_{m,
Houghton Mifflin Company, 1513 p. 7.

2. Ibid, p. 1h.

L
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2 kind of lever by which %o prise large masses of knowledge into
the bin of the wmind « . « . » The power-minded teachers think of
interest in a different way. To then, interest is not a tools it
is an end in itself. In their philosophy of education to arocuse
and maintain children's interests is one of the two main reasons
for teaching. They consider their work well done when they find
their students reading history for its oun sake, discussing the
news of the day because they consider it significant, working mathe-
matical problems because of the excitement of getting solutions.
In the minds of these teachers, education haa failed when it gradu-
ates students in June with minds 'crammed with knowledge! but no
conbinuing interest in the 'subjects’ at @h:.ch they have spent too
great a f;'ae*bim of their lives.% 3

Writing for the National Saeie‘by’ for the Study of Fduca-
tion, Harris states, "An inbterest is defined by preoccupation with
an activity when the child is free to choose.® b He concludes,
Rln snmrg, then, a ehild's interests tend to grow,to channelize
along with his developing abilities and skills. He generally likes
to do what he can do well, Conversely, he tends to be uninterested
in activities in which his performance is particularly poor.® 5

3. Wees, W. The introduction to The Enterprise in
?bﬁ&rz’ and %ﬁ@ic@, He o gagﬁ and Co, Lid, | 1O5L0)

L. Herris, D.B. National Society for the Study of
E&ueammx F@ﬂy»ﬂin‘bh ':fearbmk ?ari:-'.{, P. 131, Public sehw},




From the foregoing parsgravhs we have the opinions
of three authorities. Perhaps Dewey and Herris provide
the more commonly accepted viewpoints, while ¥ees' cone
gept of interest is broader then most peonle would sllow,
These definitions will be considered later in the 1ight

of this investigetion.

Purnose of Paper

Bearing in mind these foregoing definitions, it is
the purpose of this paper to investigete pupils' interest
in science in some Junior and Senior High Sehools in ¥Win-
ﬁig%gw‘ This investigation includes six types of enoulry:

Enguiry One

& study to detsrmine the percentege of pupils over

& period of five years in 2 ¥innineg Junior High

School who 2re suffieiently interested in science

to underteke voluntary construetione-type proiscts
related to thelir cuvrriculum;

Engniry Tuo

& study using an originel guestionneire {feisnce
Interest Seale Form & Hevised) of the Thurstone-
ChaveeTLikert tvype to measure interest in scisnce
¥ o

h Behool siudente 2
nee interest through the

note varistions of seie
grades;

Engniry Three
£ comperison between scienece interest scores of

Enguiry Two and the peresniage found in Enauiry
one s
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Enquiry Four

4 comperison between students’ interest in scisnce,
ag found in Enguiry Two, and siudente’ achievemsnt
in science ag determinsd by report merks:

Engn ai E g Pive

£ study using Honroe's Standardized Silent Hesde
ing Test Revised to determine the resding ability
of pupils testsd in Enouiry Pwo and to compere the
reading ability thus found with interest scores
using correlations;

Enouiry 8ix

£ study using & second originel cuestionnaire
{Zcience zntwr& 5t Sesle Form B) of the Phurstone-
Ghave-TLikert tvpe to measure interest in zceience
of Senior High Zchool studente snd to compare the
interest scores thus fan%ﬁ with the interest scores
determined saviier iﬁ.tﬁ@ school year using Sgisnce
Interest Scale Porm A Hevised; in t%% same siudy
the guestionnaire {%ﬁ?@ﬁ%% Interest Soale ?ay@ &
Revised) will be compared with the guestionnaire
{Science Interest Sesle Form B).



Voluntary Secience Projects is An Index of Science Inberest

It would not be cub of line with the foregoing defini-
tions of interest and statements relating to interest to say
that 2 pupil who volunbarily undertook a science construction~
type project would be interested in science. Without considering
whether this interest would be high or low, it would be possible
to use this criterion of inberest as a means of testing science
interest in a lavge group of pupils. If, then, we simply count
the

mmber of pupile that voluntarily undertake science projects
in their free time (out of school time) we would have a definite
index - the percentage of pupils interested in science. This
method of estimating pupils? science interest will have one impor-
tant advantage over the questiomnaire type of investigation - it
will not depend on the individuals opinion of his science interest,
or what he thinks his opinion should be.

Another advantage of this type of iavas%igatifm is that
the activity itself is considered by authorities in the field
of science to be very worth while. According to Yothers 1} "Second-
ary and junior high school students, who are enrolled in seience

courses are usually given an opportunity to plan and carry to a

1. TYothers, L. R., 4 Method of Directing and Ubtilizing
Project Work, School Science and Mabhematies, 450 Ahnaip St.,

Menasha, Wisconsim, U, S. A. p. 062, 19L1.

-8



conclusion, the construction of one or more projects during the
school year, That this activity is a popular one, for both student
and teacher; is indiecated by the numerous magazine srticles which
are written on this subject; and of greater significance, the in-
creasing occurrence and emphasis placed on student projects, ex-
hibited at Science Pairs and various science educaticnal eonferen—
ces for young people. This attitude is justified. Probably, no
obther phase of a seience course offers quite the opportunity and
privilege o studemts for self-planning, participating and expres—
sing practical applications of the scientific knowledge ond proced-
ures which they have ascauired sboul or from their envirorment.?
Some of Yothers objectives ave:
"Students mey be enccuraged to comsbtruch projects for the purpose
of developing laboratory eguipment,® |
#lne may present this work from the viewpoint of developing and
fostering a definite and whol:es@ma ‘interest in an actual interpre~
tation of scientific principles and processes,®

Another recognized suthority in the field of science is
H. 8. Zim, 2 He éazzsz’ﬁ@rﬁed. + voluntary participation in science
activities as a criteria of science intereais and investigated stu~
dents who submitbed exhibits to the Science and Ingineering Vairs
by means of 2 qnea%iam@im. His main purpose in his investigations

was to develop a science curriculum. Zim states, "These voluntary

2. Zim, H, 5. Student Interest in Science, School
Science and Mathematics 19k1, U50 Ahnaip St., Menasha,
Wisconsin, p. 355. ™
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activities lead the adolescent to use a wide range of sources of
science information ocutside of the dassroon.® 3

Further justification for the consbruction of scientific
equipment in junior high school science instruction is found in the
Thirty-First Tearbook = 14 Program for Teaching Science - Hation~
al Scciety for the Study of Edueation. Hers a list of the activi-
ties and types of exercises which in practice have proved to be
velugble is located. MNumber 25 of the list is, "(omstructing
m&&ls, appliances, and so forth,? b

The writings of Hoff, alse justify this type of activity.
"Hodels are very effective in teaching certain concepts and prin-
ciples in science. A new ééwmmm has been Tmodelograms' , . . .
Pupils often can build their oun modelograms which frequently are
excellent.® The aprendices of many science texbbooks also en-
courage pupils o construet models and meke homemzde scisnce
apparatus,

As stated previously this voluntary project work would
be undertaken in the pupile? owmn Hime. Couper 6 used after school

time for science ackivities, In his article, "Keeping the Science

3. Zbid.y T 3‘& 2

. Thirty-Pirst Yearbook - A Program for Teaching
Science Hational Society Publ 3

or the Study of Lducation, Publ
School Publishing Company, Bloomington, Illinois, p. 215,

5. Hoff, 4, G, BSecondary-School Seience Teaching,
P. 233, The Blakiston Company, Toronto, 1057. =

6. Couper, D, B. ZXeeping the Science Room Interesting,
School Science and Mathemstics, 1936, p. L3. :
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Room Inberesting®, he stabes, "ost of the work of caring for
the room is done afier schocl hours,®
In order aore fully to illustrate how the comstruction

of science sguipmen Gels may be considersd as an index of

& i science

scientific interest, lebt us turn fronm the wrilings

teachers and congider for 2 moment three hypothetiecal science

lessons. Let us assume that sach of these three science lessons

is taught *Lz:; the same number of pupils - 60 in each case.
Farvhersors, et us sssume that alter the fw% lcsson is taught
not one of the sizty pupiie comesforward on"h.{s" gun free tinme
Yo consider and study the subject of the lesson %@%&z‘. in the

case of the second hypothetical science Llesson two of the sixty

pupils are sufficiently intercsted to spend their ocun time learn-

ing more about the subject and one of these might write a thousand
word sssay while the other mighi construct a working model of fine
gusliby. In the third hypothetical lesson ten pupils may come
forward to learn more about the subject in their free time and
perhaps 8ix of these may compleie some
mosl cbservers would likely agree %mt there was definite evid-

wortawhile projeck. Now,

ence of selentific interest in the secornd lesson znd thalt there

was more evidence of inberest in the third hypothebiesl lesson.

This would be in agreement with Zim ' who considers the voluntary

perbicipation of puwils in science activities a3 2 criteria of

Beience interest., In these hypothetiesl cases, with the nwber

7. 7Zim, H. 5. Ope Cit,



of students being

equal in each lesson, we could say that the
greater the number of pupil sctivities g:% projects complebed,
the greater the scientific inlerest shown by the group. Leaving
‘the realm of the hypotheblical, no one would deny that the per-
cenbage of pupils completing scientific projects or activities
in their own free time would be a defindite index of scientific
interest of thal group of pupils.
Fronm the foregoing paragrephs it csn be seen that the(
construction of scientific eguipment and medels by pupils in
their own free time has been underteken in seversl schoels.
Several m‘&hwﬁ,‘%ﬁ.eé consider this a worthwhile science ackivity.
although '
?ﬁ%ﬁ%m@%,j\ the use of this sebivity 23 2 criterion of seientific
interest was adopted only by Zim® in his investigation, =% even
he did not spply this oriterion to 2 school or ares on & percentage
basis. It is the epma.gn of the writer that the percentage of
pupils in a junior high school that will respond to this type of
activity over a pericd of years has not been previously determined.
This is, therefore, an &ﬁgiﬁal procedure developed for the pur-

pose of this thesis,

8, 2im, H. S. Op. Cit.



CHAPTER IV
A Deseription of the Projects

The purpose of this chapter 18 to deseribe each
project telling how it wes made, its relation to t%&i
scicnce ecourse, and if pertinent, the circumstances
which instigsted the agtivity. The twenty-two projects
can be divided into two groups: 1) those that can be
worked and thus produce further sctivity after they are
completed, and 2) those that can be merely handled and
looked st. There are nine projeets in the first group
and thirteen in the second, Before these projects ave
descrived, however, the science interest that Q?ampig
their construetion is defined,

As previously stated, the viewnoint of Zimlis
that voluntary construction of scientific apparatus an&
‘@qgipm@nt is & c%ite?ié of science interest, ¥ith this
viewpoint in mind, a definition of science interest ape
plicable to Enqguiry One mey be stated as followe: 2 pupil
who voluntarily undertakes to construet and finslly com=
pletes science apparatus, eguipment, or appliances with
or without the help of others may be seid to possess
sﬁianﬁﬁkintew@gt,

¥hile voluntary congtruetion of scientific appare

atug mey e a griteria of science interest, 1t is guite

1, Zinm, #H, 8, Op, Cit.

©lBe
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possible that a student who is comstructing such spparatus
may be stimulated by other interests., He may be working as
& result of aesthetic or creative interests, or becsuse he
wishes to ingratieste himself with the teacher. There may
be several reasons why pupils meke science apparstus but
few would claim thaet science interest is entirely lzcking
in the case of any one of these vessons, (Orestive intere
ests, for example, pariicularly those erestive interests
related to mechanical construction deal fundamentally with

@

applisd science,

Project 1, Aireraft Wing én Hetre Btick

?hié project was the result of seversl sttempte to
construct a wind-tunnel for the purpose of illustrating
1ift in the geieﬁﬁé clagsroom., The sugpestion of such
an undertaking came from several boys over & neriocd of
years but each attempt resulited in a2n incomplete model
One ncon~hour this serices of feilures was discussed with
several boys who were Air Cadets, and the guestion wes .
raised, "Is & wind-turmel necessary to illustrate flig&%?“
One af‘thé model airplane makers aff@réé to bring in pari
of an airecraft wing on the following day, That noon-hour
there was a large gathering of boys., The model airerafi
%iﬁg was fastened to a metre stick with an elastie band,

The metre stick was then suspended
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with a lever clamp from a laboratory stand in sueh a way that
the end of the stick on which the aireraft wing was abttached
was slightly heavier. This is shown on page 15. A stream of
air from an electric fan Was then directed over the surface of
the wing and the wing came up -~ it actually flew! It was

necessary to prevenit the meter stick from swinging around hori-

zontally. The uprights of two stands (not showm in the diagmm)

were used for this purpose.

ijsct 2. Cartesian Diver

A Cartesian Diver which illustrates transmission of
pressure by a liguid, the principle of Archimedes and the cou-
pressibility of gases could be purchased from the Central Seien-
tific Compa

Y, Ypus it could be set up even more effectively with
standard science equipment = a small test tube and a tall glass
cylinder or graduate. The small test tube - three and one half
inches long and one half inch cutside diameter - was partly filled
with water, and inverted.in the cylinéer which was filled to within
an inch or so of the top with water. See diagram on page 16. If
the bubble of air inside the small test tube was just @mﬁ:gh to fleat
it and no more, the apparatus was ready for acﬁim. ~The part that
took some adjusting was f£illing the small test tube with sufficient

waber and no more. This was tested first in a large beaker - large

1A. Gentral Seientific Comps

y Catalogue, p. 822.
Central Seientific Company, LOLO.
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enough to get one's hand inbto if the test tube sank to the bottonm,
If it did sink then the test tube must be taken out and 2 drop

or two of water allowed to escape., ithen the test tube floated

with less than a sixteenth of an inch sticking cut of the water,
then it was possible, by simply placing the palm of the hand on the
eylinder end pushing down, to cause the small test tube (diver) to
descend to the bottom of the cylinder. By releasing the pressure
of the hand the best tube obediently came to the surface.

Project 3. A Classroom Zoo

The classroom zooc was found to be an important item
in the junior high science room. Pupils having more than ususl
interest in the zoo accepted the responsibility of giving the
ergatures the little attention ﬁh@ needed. Tt éaa observed that
the following insects and animals could be kept throughout the
winter months: a garter snake, a tiger salamander, garden worms,
a giant waber bug, and a wster tiger. These ematnres were chosen
as members of the zoo due to the little attention they require.

The snake was found to be an exeellent specimen because
it adapted itself remarkably well to 1ife in a classroom and was
not offensive. HMoreover, it reguires very litile food. I% was
observed that & garter snake = typicsl of those found in Mani-
toba - does not eat when first ezught. The writer has never seen
a sneke caught in the fall or summer eat in captivity darnag the
early fall. If, however, garden worms were placed in the cage
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during the month of Hovember it would gobble then with guste!
Garden worams, however, mst be kept in moist soil and the cone-
tainer they are in might becone very offensive. & frog or 2 tead
would make an excellent meal for a snake in late winter or esrly
spring. The probles would bes keeping the freg or toad over the
winber months. Aetnally it was found to be unnecessary to feed
2 garter snake during the winber months. The writer has kept
garter snakes alive in a class room over the winbter months on
four separate occasions and during that time they took nothing to
eat. They were provided with shade, and, most importeamt of all,
ayjar of water in which they would submerge themselves for days

gt 2 bive.

A salamander is snother native of Manitoba that gives

very little trouble and takes very little time in a classroonm

zoo, The Tiger Salamander which is sometimes found around Hinette,
Menitoba, is an interesting creature that plays a part similar %o |
frogs and snakes in the animal world. It will live for weeks withe
out feeding. It was found, however, that the salamsnder is more
likely to eat meat after a period of fasting than the snake. The
salamander requires four to ten inches of water in an aguariun
and should be protected from the sun at all times,

Jars of earthworms were observed to have a double duty
in the classroom zeo. First they were instructive as =z means of

showing the habits of the litile "plowmen® as Fox 2 calls the

2. Fox, Florence C. Cycles of Garden Life and Plant
Life, Bulletin, 1925, No. 15, Department of GThe InLerior
Bureau of Education, Government Printing Office, Washington. p. Lh.




garden worm, and second the earthworms served as food for the
snake and salamander., A suitable earthwom observatory could be
made by placing a "tin cm" inside 2 glass jar, and then £illing
the space between the glass and the *tin can” with earth. The
earth must be kept moist. If no more than half a dozen worms
were placed in each jar the tendency for the earth to sour was
not so noticeable. If small leaves were placed on the soil the
earthworm drew the leaves down into his burrow. The castings of
the earthworm showed how the creature keeps the ground soft and
moist.

The Glant Water Bug and the Wabter Tiger, or Pmdaceoas
Diving Beetle according to Hensley, Patterson and Armstrong, 3
were found to be easily kept in an aguarium. Since both insects
breathe through a tail appendage, they should be placed in deep
water on a window sill. Their swimming and diving sbility msy then
be observed easily. These creatures can not climb on perpendicu~
lar gléss nor can they fly off water. If they get the opportunity
of climbing out af‘ the water onto a rock or stone they then dry
their wings and take off. It has been observed that a deag agua~-
rium is aa excellent place for keeping them where they should be,

Project li. The Fuse Board
The Fuse Board made by the students was a piece of

o

3. Hensley, C. A. E. Paterson, D. 4. Ammstrong, O, i.,
Indoors and Out Book 3 1, p. 270, W. J. Cage and Compan
Toronto, 1940.

Science
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electrical equipment that ensbles a elass to see a fuse actually
burn out. Tt comsisted of one poreelain split knob, one fuse
socket with a five ampere fuse, one light socket with 2 sixty
watbt light bulb, one oubtlet socket, one msle plug, two binding
pests to take ’zhé two ampere fuse wire, and four or five feet of
insnlated electric double wire. This board shown on page 21 was
first demonstrated to the writer by Allan Moore. A single strip
of two ampere fuse wire was placed across the binding posts.
hundred and ten volt

The male plug was then conmseled with a ons
source of elecbricity. The electriec bulb lighted since the cir-
cuit was complebed. A toaster or a hot plate could now be placed
in the circuib by plugging inbo the outlet sockebt on the board.
The toaster and the light now drew S=mr nore current than the two

ampere fuse wire could carry and the fuse wire across the bindin

posts melied. This broke the eircuit and both 'gzaa light and the

toaster went ounb.

Project 5. Pneumatic Brake Model

The diagran of the pneumatic brake as shown on page
336 of "Science Indoors and Out® ¥ ywas followed very closely when
students tried to build a model Qf it. Habturally it wes a simpli-
£ied model though parts of it sctually moved. Tt was not a working

Indoors and Out, Books I and I7, The Educational BoOK (Oa.s
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modsl in so far as it did not work by compressed air, bat the
brake shoe actually pressed against the wheel when the piston
moved down the ecylinder. A4 drawing of this model is shown on

page 23. The model consisbed of a three ply base, a ayliz@w} a
piston, a piston md, several wooden levers, a brake shoe, a wheel,
twe wooden bosses and an air lesd into the cylinder. This air lead
wes a copper tube soldered to an oil can. The oil can vepresented
the ¢ylinder. This cylinder was held in place with sirips of sheet
mebal, Tt may be %m noting thaet as simple and as interesting

28 this node

mey appear it was actually not completed within twe

years.

Project 6. A Six Inch Reflector Telescope

By far the most ambitions and spectacular achivity under-
taken by the writer, and perhaps the most useful from the standnoint
of creating pupil interest, was the construction of 2 six inch re-
flector telescope. The opbical parbs of the instrument were a round
mirror six inches in diamater, a small (13* x 13*) mirror or prism,
and an eye piece, 1& dizgram is shown on page Zh. %ﬁsm% the
optical parbs, some type of support and a wooden board or tube
were required, This support the tube were 2 winor construce
tion probles. 2 parent donated the suppert znd the manusl train-
ing room provided the wood for the tube., The prism or small fl=%
mirrer and the cyeplece were purchased as is usual in malking & first

telescope. This brought us to the six ineh slightly coneave mirror -
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pas? of the undertaking.

The making of the concave mirror or speculium involved
the following stagess 1. gﬁa&iﬁg; 2, polishing; 3. figurings
h. silvering. Each of these sbages inveolved in tumm several steps.
It was these facts that caused the writer to decide to purchase a
kit of eguipment for meking a six inch mirvor and the book,"ima-
teur Telescope Haking®, 5 The Kit included the following naberi-
alss ' |

One 6 inch diameter z 7/8 inch thick glass
disk for the specunlum

One 6 inch diameber x 7/8 inch thick glass
disk for the tool

3/3; ib. Ko. 80 sbrasive (No. 1 in Pierce kit)

2 oz, lHo. 120 ¥ (oo 2 ® v )
2 0%, Ho. 220 ¥ {fo, 3 # ')
2 oz, Ko. koo * (oo b ® ® w3
2 oz, Ho, 500 ® {flo. 5 » ® w)
2 oz. lNo., 600 *® (No. 6% = w )

2 oz. best grade optical rouge

% 1b. tempered opbiecal pitch

1 Instruetion Sheet

The book "imateur Telescope Making® is actuslly a eclleg-
tion of arbticles fyom the Sclentific American msgazine dealing with
telescope making. The volune is a veritsble gold mine of information

5. Ingalls, 4. G, (Bditor) Amateur Telescope Making,
Imnn and Compeny, Incorporated, 19L6. ,
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econcerning the gubject but, unlike most books, it does not follow
from one chapter to amother nor dees it treab a cerbain subject
fully and then leave it slone. The information for any one opera—

tion must be culled in bits and pieces. This faet had some bear-

ing on the difficulty encountered in having the pupils read the
‘book and decide what they wanted to do 2s 2 conbtribution to the
activity. The book arrived seversl days before the kit of maberi-
als and three or four of the more zcademiecally :ineli%ﬁ students
were invited to read. To the deep chagrin of the writer who con-
sidered himself used to such disappointments, each of these super-
dor students handed back the baai: within a day or two with a little
shake of the head and a tendency to vun away. When the kit of mat-
erials arrived and a meebing of all interssted pupils was called
these superior students were absent. The imstruction sheet pro-
vided with the kit, however Ty Was comparatively brief to the
point, and very much easier to read. %mr}d@ in rala;m fam' days
a week bebween 12:45 and 1230 noon the gﬁndmg was finished in
about two weeks.

Grinding causisted of pushing one six inch diameter
piece of glass back and forth over the other piece of glass with
& little abzéa%im and water between them. There are six stages of
grinding. ?élishﬁ.ng consisted of pushing the concave piece of glass
back and forth over a layer of pitch. This pitch has grooves cut
inbo it end jewelers! rougs smeared over it. The acbivitywas delay-

ed " here for several weeks., HNo mabtber how carefully the iaatrﬁgn ,
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tion sheet was followed, we did nobt sesenm to be able to mske a
pitech lap. The writer having recourse to the book "aimateur Tele-
scope Making®, found that it was worthwhile to ignoareone of

the cautions given in the imstruction sheet. By leaving the
mirror on the lap, bub with glycerine and water between, it was
found that excellent contact was cbtained. This was exbremely im-
portant in polishing.

When the frosted glass effect left by the final stage
of grinding had been eliminabed by polishing, then the glass was
ready for figuring or garabel:@ziag. The grinding and polishing
should leave the glass spherical or nearly sphericsl, How shall
we f£ind out if it is perfectly spherical? "amateur Telescope
Making

" may be quoted here. "How shall we find out? The methed
I shall now describe is one of the most delicate beautiful
tests to be found in the realm of physies. By it, imperfaetﬁons

of a millionth of an inch on the glass can be detected, and all
the tools required are a kerosene lamp and a safety razer blade!
This method of testing m;rrora, called the Poucault knife-edge test,
was unknown until about 18503 before that time mirror makers were
groping in the dark. BEven the great ﬁe:;’sehel = father of the re-
flecting telescope =- did not know when his mirrors were right,
excepl by taking them ocubt and trying them on a star, If an arti-
ficial star made by a tiny pinhole (use a needle point) in a %in
chimney on a kerosene lamp (an electric lamp will also be suitable)

were placed at the center of the sphere of which the mirror's
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curve is a very small part, all of thal portion of the light that
emerges from the pinhole and strikes the mirror, is reflected bask
te the pinhole; for these light rays are 2ll radii of the sphere,
and by reflection they must return as radii back to their source,
the pinhole.

"In practice, the plnhole is pushed over a little to the
right of the cenber of curvature so that the cone of reflected
light may clear the chimney and enter the eye, as shown in
Figures 7, 8 and 9.7 (See page 29 of this paper.) 9The mirror
is placed on its edge on some suitable support, at table height,
in a fairly darkened room., The lamp and the knife-edge (mounted
on a bleck of wood) are placed on a table as shown, and about
eight Peet from the mirror, viz., ab ibs cemter of curvature.

The lamp remains stabticnary.? 6

Hore difficully was encounbered when we tried to inter-
pret the shadows seen in the Foucaulld test. The services of a
professional speculum maker were called upon in this problem.
¥Mr., H. E. Ré.smssen gave us generously of his time and sold us
an exeelient one inch effective focal lenghth sye piece at a
ridiculously low figure. 4s a result of Mr. Rasmussen's advice,

a new pitch lap was made with a star cut in the middle and in %ime
2 spherical shape was obltained in the glass., Shortly after that
the mirror was wnsideréd parabolized and the final step of silver-

6. Porter, R. W. (Contributor) Amateur Telescope Making,
Munn and Company, Incorporated, 19h6, pp. 5-8. o
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ing had to be considered,

~ The problen of silvering was solved by taking the mirrer
to a professional looking-glass maker. 9{Need it be said that it
is the front of the disk - the concave side ~ which is to be
silvered? However, if the disk is taken toc a pmfeszicnsl looking~
glass mirror silverer he will probably silver the back, in spite of
all orders, and give the silver a coat of nice green paint into the
bargain, This has happened on mmercus cccasions, | Stand over him
with 2 club,)® 7 The looking-glass maker handed the wriber the
mirrvor with an I-told-you-so-ned. He had silvered the proper side
but had forecast that the silvering would be a failure and was no
little pleased with the noor resulis, M%naily the results were a
little disappointing %o look at - the glass seemed to be covered
with grey dust. When this top layer of grey dust was removed at
home with 2 pad of sbsorbant cotton, the silvering job did not
seem too bad and the words of the Reverend William F, A,
Ellison 8 came to mind, "Even when appearing very badly tarnished
a silvered mirror retains nearly all its original light-grasp,
Silvered glass, even at its best, never looks as bright as speculum
mebal, But app@é.mmes are deceptive, Silvered glass leocks dull

7. Ibid, page L06, Ingalls, A. G. (Contributor)

8. Ibid, page 131, 533.5_3%333, W. F. A, 7 5T B.Bo;
thoAQSo’ F.R. ﬁeﬁo 3@30; Diveebor of ﬁmgh ﬁbs&Wa’BOry,
Member of the British Astronomical Association, and of the
Societe Astronomique de France, and cnetime Rector of Tintern
Abbey, (Contributor).



and is bright; speculum metal looks bright and is dull .....
Even uhen very badly tarnished, the siiver film is still vastly
superior to the metal at its best. This is a fach not always
The silver surface was next lacouered with a mixtuve

realized even by professiona

DNOMETS Y

of amyl acetabe and collodion and the mirror was

stood on edge

%o dry. vhen dry the mirror was placed on three strips of sponge
rubber in the cell of the telescope, see page 2h. A first surface
mirror was placed as shown, the evepiece was inserted in fhe adape

ber tube and thelelescope was completed?

Frojeet 7. A Root Cage
While this article was comparabively d&ifficuld to make,
it provided pupils with an opportunity of actually seeins a voob

systen of a growing planit. As shown in the sketeh
root cage is a thin layer of earth covered by s plece of window
The soil is kept dark by a sheet

glass in & wooden frawme
screen that can be withdraun when required. The construetion dia-
3 the positions of the glass and sheet meltal

gram on page 33 shou
dos necessary to hold these objects in place.

Two puplls who sbtempted to make this root cage found it

difficalt and the teacher was reguired to do most of the work him-
self. The acbiviiy was mostly undertaken in the manual training

roon at noon hour, gl traianing room supplied some of the

ied the vest. The glass was coblained
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through the school caretaker, and the sheet metal was ecbtained
%hrngh school funds,.

Project 8. A Large Star ﬁhaz‘t

This chart consisted of a large sheet metal wheel L2
inches in diameter mounted on a frame. The wheel had a wire
turned edge. As the wire was approximately one eighth of an
inch in diameter, five sixtesnths of an inch was added to the

radius of the wheel to allow for turning the sheet metal zround

the wire, This is shown in the comstruction drawing on page 35,
This wire edge was executed by hand - four boys took turns using
two pair of pliers. Such an edge gives the wheel rigidity and
eliminates the possibility of ecubbing or bearing flesh or clothing
on the edge of the galvanized iron. This wheel is fastened to &
large frame LO" x 487 by a 3/8" carrisge bolt five inches long.
The frame is built up of lath snd corrugated cardboard as shown
by the constructien drawing on page 35. Two ends of 2n apple

box act as a bearing surface between wheel and frame. One end

of the apple box is fastened to the wheel and the other end

fastened to the frame.

The 2} gauge galvanized sheeb iron was ebtained through
s@@l funds. The wood lath and the cormmugated cardboard were
supplied by the pupils.
| In use the sheebt metal wheel is painted black and the
bright stars and the constellations are dotted on the wheel with
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white enamel as the class becomes familiar with them. 2 sketch
of this is shown on page 37. The wheel turns sbout :iahe carriage
bolt and therefore this bolt represents the North Star or
Polaris,

Project 9. Windlass Model

On page 92 of Seience Indoors and Out Book TIT 7 there
is a diagram of a ﬁnﬁ%s; Very few students have seen 2 windlass
in use. While discussing this point with a grade nine class, tﬁe
feasibility of comstructing a modsl of a aiz;cﬂa% was b roached.
&s a result of this a superior pupil offered to make a working

20del of a windlass., That same week he brought the model inte
the classroom and many pupils enjoyed using it to raise a small
weight from th@ fleer, ?&a superior pupil was careful enough to
&= arrange his éimensmﬂs/\tha’t the mechanical advantage of the
model was an inbeger. Page 38 shows a sketch of this interesting

piece of home-mads seience apparatus. The material for the modsl
was provided by the pupil,

Project 10, (Cage for Snake

While this was the tenth activity when the activities
are arranged in two alphebetical groups as mentioned in the first
paragraph of this chapter, it was, in point of time, the first

9. Hensley, C. A. E., Patterson, D, 4., Science
In:rs and Out Book ITT The Educational Book (o., ITimited,

9
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activity undertaken by the writer in the Principsal Sparling
School. With & view to illustrabting the methed of instigating
an acbivibty program, this activity will be discussed in more de-
tail then usual. The other activities do nob reguive this detsil
gince the m@tﬁaﬁs of approach were similar,

The situation that was used in connechtion with the
first activity came directly from the bextbook. On page LL9 of

.’;” 5 2 2 3
10 the subject of snskes is inbroduced.,

“Seience Indoors and Oui®
The writer had stated that he would like to have a live garter
snake in the classroom and several pupils had offersd to lock for
- & snake when bthey visited thelr summer residences on the Zith of
Hay. The day after this offer, the subject was again discussed
in ciass and the problem of a cage for the animsl was considered,
Since a suitable home for the ‘éﬂake was not forth-coming, the
writer suggested that perhaps one could be made with some % ineh
mesh screen and some 2k geuge galvenized iron that had been cbbained
for the purpose. (ffhiﬁ material was purchased through school :mnds.)
Any student interested could drop inte the science room ab fouw
clclock and lend a hand - any student interested in soldering
might learn something sbout soldering galvanized iron. Beven stu-
dents turned up - all boyst Several sketches, as well as the
following 1list of items, were on the blackboards

Tray |

Body
Top

10. Heasley, C. 4. E., Patberson, D. 4., Science
Indoors and Out, Bocks I and 11, The Educabional Book o, 5
Iinited, Toronto, 1931,




Group discussion and activity followed. UWhat sghould be
the size of our cage? Since it was to rest on the window ledge some-
one measured the ledge. With these dimensions in wind, suitable
dimensions were added to the blackboard skebches. Ses page il.
The fwg% ztep waes to decide who was to make sach item. Three
boys chose the tray md the remaining four worked on the bedy and
the bop. Their first step was o copy the blackboard sketeh which
%iéag needed. 4s it was novfour-thirty, that was the end of ths
first day of hand work in the science room., The next day the boys
worked at noon and four o'cleock, The tray was scldered on the
third day and the pupils whoe had not been working on these cbjects
had many questions to ask, such as, "Who made that part?¥ and,

UHow did Hon Make that?® Rom, of course, only partislly succesde
ed in feigning boredom as he related how he did it. Zaxly the nexb
week-the cage was findshed and fresh sod had been placed in the
bottom of it. A live snske was not procured until a few days bee
fore the examinations starbed. The inberest of city children in
this oft maligned cresture well repaid bhe exbtra effort thet had
been expended on the ackbivity.

Thers were two very interesting sequels to this activiby.
One dealt with a2 boy who seemed o think that the tray wes nod
necessary. When it was explained that the tray ensbled the cage
to be thoroughly cleaned, he stated that his ceges were never
cleaned. It seemed that he specislized in butterflies! He offered

to make ancther eage ~ one suitable for live butterflics - with
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the mesh that was lafl over. A skebtch of his bubterfly cage is
shoun on pege L3 with 2 sketch of the snake cage.

The second sequel to the cage making activity was the
suggestion of a pupil that 2 bee cage be used %o house the garter
snake, Since a bee cage has screen netting on two sides it allows
ample 1ight to enter so that the pet is -easily segen, A door of
some Lype must, however, be provided. This may be accomplished in
a simple bub effective manner by serewing a small sguare board
{Zmx5ux5") over the four inch diameter hole in the top of the bee
cage, 4 snake must be kept 21l through the winter monbhs in such
2 cage placed in the classroon window. zq this respeect, in the
cpinicn of the writer, 2 simple bee cage is bebter than a terrarium
which becomes foul due to its moisture, provides too many hiding

places for the snake, and looks unsightly when it dries oub.

Project 1i. Geologleal thart on Window Blind

A white window blind made an excellent base for a charb.
& very emberprising and gifted student offered to combine the dia-
gran on page 278 of Science Indoors and Out Book IZ!ZEE' and the
Geological ladder on page 333 of the same book. In this way the
strata of rock beneabh the surface of Vanitoba and the divisions
of geological time were placed on the same chart, The window blind

which served as a base for this chart was purchased by the teacher,

ii. Hensley, C. A, E,, Pabierson
¥ 5 R
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4 skebeh of the chart is shown on pags 15. Tt may be nobsd that
typical fossils were added 4o sach era by the student. Laber -
in High School - this student proved to be of scholarship
zaliber,
Project 12. Hebal Pockebs for Msgazines

Sines, like most sclence rooms, the science roon ab
Principal Sparling School had seversl magazines, pamphlebs, and
government publications in the classroom library, it was decided
e inerease our scanby library space hy having sbudents make metal
pockets te asblach to the classroon cupboard. & metel pocket and
the correspending layoub ave shouwn oun page 6. The pockebs were
of two desipgns. The longer pocket fits ab the back of the cup=
board while the shorter design fits on the side of the cupboard,
A1l pockets have a wire edge at the top (See Project 8) amd are
beld in place with small round head sevews 17 #8 R,H,B.

Bach pocket was first laid cub on paper and a paper
cocket was made as 2 acckup. After several corrections for size

d shape, the design was then laid out on 2k sauge galvanized

sheet iron. This maberial was supplied by school funds,
Project 13. MNounted Skeleton of Bird's Wiag

In order Yo illustrate the similarity bebween a fewl's
#ing and the human arn bones, the bones of a domesbic fowlls wing

were abtbached to 2 small wooden board., This is similar %o the
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figere in the grade seven %ext page 9k "Science Tndoors and

Out Books T and TT® 12 exeept that the bones are not hidden by
feathers. The pupil firet cub off the wing at the shoulder and
%’%m bolled it very slowly for severel hours. The bones were
cleaned and then wired into place on a % inch board six inches

by six dnches, A sketch of the Vounted Skeleten of a Birdls

i

ik

Wing is showm on page LE of this paner. ALl the material for this

agbivity was supplied by the pupil.

Project 1h, Wounbed and Wowed forn Plan®
The mounted and waxed comm plant consisted of several

k-

to pester board after

parts of a corn plant that had been wired o ¢
being dipped in liquid wax. The pards of the corn plant were
lsbeled, a title was added and 2 frame gave finish o the projeet.
The pistilate flower or corn cob was cud lengthwise in half and
then wired teo the board afber being dipped in wax, The stomenste
flower or tass¢l was dipped in wax and then held in place with
thread, 4 root and node as well a3 an inberncde were slso ineluded,
These were held to the poster board by means of wire. Page L9

shows a skebeh of this project. The wax for this mﬁdémak'mg was
provided from the school science supplies, the rest of the material

2. e 2

128 provided by the student. The project is similar in appearange

wt

to the skebches on pages 22, 23, and 2L of Science Indoors and Oub

12. Hensley, C. 4. E,, Patterson, D. 4., Op. Cit.

130 Hewl@yg gn Ao Eag ?at'be‘fgﬂﬁg ga Ao’ .émgt?@ng,
0. A. Science Indoors and Oub Book : 3. W, dJ. Gage and Go.
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Project 15. Mounted Talen of Snowy Owl
The body of 2 Snowy Owl was found by several pupils in

the West End of the eity. s if bo prove this find a pupil brought
in one of the feet of the bird. In an effort to preserve the foot,
the student wired it to a small block of wood to hold it in an open
position and then submerged it in a fifty percent fomalin sclution
for a week. When it was taken oub of the solution and freed from
the block of wood the talons (toes) remained in an cutstretched
position. A plece of stiff wire was then run up into the leg bone,
The other end of this wire was then passed through a small block of
wood and keld in position by smell nails. Page 51 shows a sketch
of the project. The formalin solution was obtained from the school

seience supplies; the wire and the wood were supplied by the student.

Project 16. Pendulum (Foucault's)

Foucault's pendulum was menbioned on page 155 of Secience
Indoors and Oubt Book IIX 1 and a sketch of 2 pendulum was shoun
on page 4Sh. The construction of such a pendulum was an interesting
undertaking for a grade nine class and resclved into two problems -
1. fastening a substantial hook to the ceiling; and 2. casting a
lead weight that would comprise the mass of the pendulum, Problem
one was solved through the school principal. He conbacted the
school building department and a workman placed a hook in the

ceiling.

ih. Hensley, C. A, E,, Patterson, D, A., Op. Cit.,
pp. 155, hsh.
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Problem two was broken down into eight sube-activities
as followss
1. Collecting scrap lead,
2. Determining the amount of lead required,
3. HMaking the pattemn,
he Making the flask,
5. Making the sprue pin,
6. HMaking the mold,
7. Making the holder and seriber,
8. Pouring the lead,

The collection of lead was open to all grade nine pupils,
The lead was\ placed on a pile on the demonstration desk., The pile
glowly grew from day to day.

The determination of the amount of lead necessary for the
ball was undertaken with three better than average mathematical stu-
dents. Unfortunately the teacher was required to do most of the
work in this sub-activity. '

The pattern ~ a wooden ball - was turned 2t home by a
grade nine boy who had a wood lathe.

The flask was made in the classroom at noon hour with
Aumber from the manual t raining room.

The sprue pin was made in the menusl training room one
noon hour. The mold was started in the classyoom bubt the pattern
was withdrawn from the sand in ‘the boiler room. The flask with sand
in it and the bottom part of the flask showing half ti;g mold with the

holder and scriber in position are sketched on page 53. A piece of
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heavy wire was bent o act as a holder and scriber. ZThis was laid
across the mold in the drag or lower part of the flask. The writer
undertook the pouring one morning before school. A sketch of the
twenty-six pound weight with the holder and scriber running through
it is shown on page 55. The lead ball is about five inckes in
diameter., It was Tastened to the hook in the ceiling by a piece of

heavy wire. This wire was supplied through school funds,

Project 17. Preserved Bat

Few city children have seen a bat at close range ss=se-
to see some of its interesbing details. When 2 dead bat was brought
into the classroom an interested pupil tacked it to a piece of wood
with its wings outstretched. The piece of weod and bat were then
placed in an empty aguarium and covered to a depth of one inch with
a fifty percent solution of formalin., It was left in this sclutien
for two weeks. During this time a little water was added to compen-
sate for evaporation. At the end of two weeks the bat, still fastened
to the wood, was washed thoroughly under running water. The nails that
held the animal in place were then withdrawn and the bat was dried
on several blotters. The formalin was ebtained from the science

room supplies. Page 56 shows a skebch of this bat.

Project 18. Preserved Wing of Goose
The wing of a Brantford Goose was brought into the class-
room. This wing was first spread out and then nailed to a board
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by an interested pupil so that it vemained in the spread cut posi-
tion. Then a fifty percent sclution of formalin was injected into
the muscle of the wing by means of a hypedermic needle (disbetie
type). Cotbon batting soaked in formalin solution was placed over
the part of the wing that was attached to the body of the bird. This
was repeated two or three times a week over a peried of about two
months. After this time the wing was taken off the board and it re-
mained in the spread out position., Science supplies were used in
this activity bubt a2 student donated the diabetic type hypodermic

needle. Tuwo skebches of this wing are shown on page 58,

Project 19, Preserved Deer's Hoofs

This activity was undertaken so as to illustrate facts
presented by the textbook -° on pages 279 and 280. Two deer hoofs
were used. The student first made two small wooden wedges, Thess
were wired to one hoof seo that both :i:éae large toes and the two small
back toes were in the open position. The other hoof was wired so
that the toes remained together. The two hoofs were then preserved
by placing the cub ends of the legs in a fifty percent solution of
formalin for two weeks and then both legs (and hoofs) were completely
submerged in the solution for three days. Both specimens were then
washed in running water. The skebches on pages 59 and 60 illustrate

the difference between the closed and opened toe specinens,

3.59 H@ml@y’ Qo Aa E03 ?aﬁt%mﬂg gg .&.y; QE' {gi'a
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Project 20. Preserved Horse's Heof and Bones

This activity was undertaken so as to illustrate facts
presented by the bextbook O on pages 278 and 279. The hovse's
hoof was a more complicated problem than the deer hoofs since the
hide and meat had to be vemoved from the bones of the hersels leg,
After the students cbtained a horsels hoof - & tobal length of
about twenby-four inches of leg was required - the hoof and leg
were E@il@d for several hours., After this had been done all
the bones and the hoof were placed in a loose wrapping of news-
paper and lefb in an unused cupboard or hideawsy for é, year. Aib
the end of this time moth lavva ebe. had stripped the remzining
undesivabletissue from 1t and it wes ready for preserving. The
bones were simply placed in a fifty pereent solution of formalin
for two weeks. After washing the bones under rumning water the
next problem was to mount them. This was dome by drilling the
larger bones loengitudinslly and threading them onte a piece of
one-guarter inch shafting that had a machine thresd on both ends.
This shafting was then placed in a piece of havdwoed (1* x 8% x
8"} that acted as a base. A nub was then screwed onto the shafi-
ing under the base, 4 turned knob wes nexbt screwed onto the other
end of the shafting and this pulled the bones together. A4 diagram
of this sctivity is shown on page 62. Two small bones of the horse

found on either side and towards the back of the second large bone

16. 1Ibid, pp. 278, 279.
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from the hoof {counmbting upward) were fastened in place by wood
screws. These small bones are the now umused Soes. The hoof
and bones were preserved since experience had shown that that was

an effective method of preventing them from becoming odorus,

Project Zi. Secticned Dry Csll

On page 33 of Science Indoors and Out Book IIT 17
there is a picture of a dry cell eub longitudinally. During a
science period in the fall of 19k5 some of the girls of the class

had difficulty understanding the picture. One of the boys of the

class offered to cub & esll in half longitudinally with a hack-saw.
Using the caretasker's vise he carried out this offer on the follow-
ing day. 2 piece of window glass was taped over the ecut surface,

Page &l shows two views of the sectioned dry cell,

Project 22. ¢cheives in Science Cupboard

Three boys agreed to fix small shelves between the large
shelves in the science cupboard. These small shelves would pro-
vide storage space for small pileces of science equipment. Hach
shelf was 3® x h? x 36" azd held in place by btwo 4" brackebs.
The brackels were purchased from 2 hardwsre siore with school funds.
A skebtch on page 65 shows how these small shelves were fastened

between the largs shelves in the science cupboard,

17. Hemsley, C. A. E., Pablerson, D. A., Op. Git.
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Twenty-two projects and their methods of construction
have been described in this chapbter. Their relation to the science
course and, when pertinent, the circumstances under which theyr were

instigated were discussed.



fesulte of Enguiry One

The purpose of this ehapier i to summarize
the resulis of Enguiry Ome and present in tsbular
forsm the deta concerning the number of padlils teking
part in the 22 projects mentioned in the previous
shaplter.

Fhe number of pupils making eseh project is shoun
in Table 1. Phe total for sclumn Ywo, 121, is actuslly
not the number of papils in ihe perticipeting group

since some monlls worked on more than ong urojsct To

obtain the meber of &ifferent panilis who made pro-

feats in their own free time 1t is necessary to eube

tre ot the Lorel far p&‘ y thiree, 12 {(the mmber of
manile employed in more than one projset} from the totsl
for columm two, In other mords, the total number of
differant niis who mede projechs
papils.

Baving dstermined the exact number of mpils who
gudertonk projesis in thalr ﬁ%ﬁ/f?%%«%ﬁﬁﬁ - now refers-
rad to 88 the participsting group - 1twds possible o

daterzine the ratic of the participating group to the

junior high sehool student body. Aecording to Tsble I

67
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therse were 109 pupnils who voluntarily sccepted secience
projects of a handwork nsture. While this participation
group consisted of 102 pupils, the total junior high
gchool student body at the Prinecipal Sparliing Schicl duve
ing the %ime these projects were being undertaken 9ggfamv
gated to 542 puplls. On 2 percentege baegis we sees that
20,.,8% of the student bedy et the Prineipal %g&yiingygﬁﬂs
ior High School between the vears 1948 and 1950 wers in-
terested encugh in science to undertake projects in their
oun free time,

Purthermore, ag stated in previous chapters, the
congstraction of scientiflic wmodels and apparatusg iz a
definite griterion of scientifie interest, and therefore
the figure 20.28% represents a definite index of seiene
tific interest at the Principal Sparliing Junior High
School during the voarg 1845 to 1980. It is ithe opinion
of the writer that this index has not been previously

determined for any school area,

The relisbility of this percentage may be shown by

applying the formula o . Upon substitution

this formala becomes o, = 2% approxinme

ately,

1. Garrvett, H.E,, Statistics in Psvyehology end
Béucation, Longmang, Green and Co. 1857. p. 227,
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Total number of different puvpils thet

made projects 121 = 12 = 109



CHAPTER VI
ERQUIRY TWO
Other Investigations Using Questionnaires
In the Field of Interest Measurement
Two investigations in the field of interest measure-
ment and the relétiemship of interest to achievement are con~
sidered in this chapter. While these investigations are some-
what similar in purpese to that of this paper, they differ with
respect to tests used and, in one case, to age groups cemsidered.

1 Geals with seientific

An investigation by Prandsen
interest and educational achievement. By using Kuder Interests
Tests and U.S.A.F.I. College Level Tests, Frandsen found a pogi-
tive relationship between scientific interest and academic achi-~
evemén% in cellege students. Frandsen states, ®The carrelai;i@n
of ¢50 between science interest and achievement in natural
science is especially imporitant.® 2 also, ® ,,,.science and
mathematical interests are definitely related to general achieve-
ment in parallel areas.? 3

4 study that deals with students of the same age group
as that undertaken in this paper is reported by the Times Hduca-

1. Frandsen, A.N. "Interest and General Educational
Development®, Journal of Applied Psychology 31357-66,
Pebruary 1947. ' '

2. Ibid, p. 6.
3. Ibid, p. 63.



tional Supplement, L Here it states, "There is some evidence
that pupils believe themselves to be influenced by a 'profici-
ency! motive in expressing their interests in school subjecly
but the correlation obtained between interest and attainment,
when these are measured objectively, has been found to be very
low = of the order of .25 to .40 in most recent surveys.®
Under the heading of "Effect of Ixaminations® the Times article
continues, "Very little research work has been done into the ef-
fect of examinations on the expression of interest, but a recent
investigation has shown that approximately two-thirds of the pupils
in a secondary school believe themselves to be uninfluenced by the
effect of possible examination failurve in considering their ex-
pressions of interest in school subjects. 4 comparison betwesn
expressions of interest in school subjects made over two egual
' periods, one of which includsd school examinations, gave a statis-
tical difference which was barely significant. From both methods
of investigation, thersfore, the effect of school examinations
would appear to be small,®

It is seen that the results of Frandsen's investiga-
tion do not correspond with that reported in the Times Fducational
Supplement. This may be accounted for by the faect that Frandsen
was dealing with an older group and elder pupils usually select
fields of study in which they have enjoyed some success.

L. Times Educational Supplement, Febraary 1945,
"4 Study in Interests®, from a correspondent.




4n investigation in the ficld of science interest
and its relationship to achievement in Winnipeg Junior and
Senior High Schocls may bring o light some very interesting
considerations and aff@r@ some worthwhile comparisons with

investigations made elsewhere,



CHAPTER VII
FNQUIRY TWO - CONTINUED
4 SCALE FOR MEASURING THTEREST IN SCIFNCE

Developnment of the Scale

For the purpose of this thesis, an original test or
scaie was developed to measure inberest in science. This was
constructed by selecting a nusber of statements that the aunthor
hoped might reflect the opinions of the pupils invelved. Thess
statements were of five types as follows:

A} Streng liking for sciencs,
B) HMederate liking for science,
C) Heither like nor dislike for science,
D) Moderate dislike for science,
E) 8trong dislike for science.
This collection of statements is similar tc the Thur-

stone and Chave 1 technigue of scale development bub different

in that it employs a five point system as used by Likext It
is also simﬁar to the technigue used by Silance 3 in that it
uses statements corresponding to, *I hate this subject.® ®I
haven't any definite like or dislike for this subject®, and "I

like to study this subject.”

1. Thurstone, L.L. and Chave, E.J. The Measurement
of stbitudes, Chicago; University of Chicago Press, 1929,

2. Likert, H.A, %A Technique for the Measurcment
of Attibudes.” Archives of Psycholegy, XXIT (1932), 1 - 55.

3. silanece, E.B. and Remmers, H.H. "An Experimental
Generalized Master Scale: 4 Seale to Measure Attitude Toward Any
School gubjeet.®, Purdue University Studies in Higher Edueation,
XXV (193kL), 8L-87. ) T
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Unlike the scales of Thurstome, Likert, and Silance,
however, the pupils in this case were asked merely to check
the items that coincided with their cpinions.

The selection of the statements mentioned in the first
paragraph of this chapter was ﬁtﬁéi‘t&kﬁﬁ iﬁ the following memner,
Sixbeen aspects of science were selected md the aforementioned
five types of statements were written sbout each, These aspects
of science are clesely related to a childls experience such ag -
thinking sbout things dealing with science, reading science books
and magazines, science pictures, biography, mechanical apparatus,
ete, The five types of statements were labelled 4, By G, D, and
E a8 previocusly menticmed.

An interest scale of this itype must be submitbed to an
outside and compstent authority. Dean ¥, V. Scarfe, a recognized
expert in this ficid of m@ésamment, very graciously checked not
enly the eighty statements (sixzbeen times five) referred to in
the previous paragraph, bub alse, as will be mentioned later, the
science interest scales developed from these eighty statements -
Fer#z A, Form 4 (Revised), and Form B. The eighty statements are
shown in Appendix A.

The twmnby-five statements in the Form 4 secale were
chosen by selecting an 4 type statement from the first aspech
-group = thinking aboub things dealing with science, and 2 B type

statement from the second aspeet group, and 2 ¢ type from the third



group and so on. Five A type statements, five B type, five €
type, five U type, and five E Lype stabtemenits maske up the Form
& scale,

The twenty-Tive sbatements in the Tomm B scale were
chosen so thal this scale would be correspondingly similsr o
but not identieal with Form 4. Here 2 B type statement was
selected from the first aspect group, and a C type statement
from the second group. This was conbinued up %o the fourth
group and then an & bype statement was chosen from the £ifth
‘grmzp. 45 is the case with the Foram i scale, five statemenbs of
each type make up the Form B secale. 4 copy of the Porm B scale
is found in Appendix B.

With 2 view to refining the Form i scale, Dean N. Ve
Searfe suggested that it be given 2 trial run with a typical
class. A Grade Zight class st the Isaac Brock Scheol, Winnipeg,
was chosen for this refining technique. The methed of presenb-
ing the Form A scale to this class was identical with the method
that will be discussed later except for the fact thet just before
the pupils of the Isaze Brock School passed in thelr papers they
were asked if they had experienced any difficuliics with these
statements. For several moments the class made no comment bub
la*aéz* three queries were raised. Afber some considerstion it was
decided to change the wording of two stabements - nwmbers 7 and
12, HNumber 7 now reads, "when I grow up I wouldn't mind work in-

volving science," instead of, "jhen I grow up I wouldn't mind
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scientific work." Statement 12 now reads, "Often I like tec spend

my spave time making something mechaniecal or setting up science

apparatus,” instead of, "Often I like to spend my spare time making

something mechanical or sebting up some type of science apparatus,®
Since there were no other individual comments other

t.hé,n these mentioned in the feregsing paragraph, the twenty-five

stabtements were restencilled with the two changes. This scale

is now referred to as the "Science Interest Scale Form A Re=-

vised" and a copy of this comprises Appendix C.

Administration of Science Interest Scales (Questiennaires)

ﬁ reading t«esi; was given to each dlass before they
received the Science Interest Scale Porm A Revised. After the :
reading test papers were collected the Seience Inbterest Scale
papers were handed to the class and the person giving the test
spoke as follows:

"These twenty stabtements are part éf an experiment to
help teachers understand pupils' attitudestowards science. Your
answers will have absolutely no influence on your standing so
please answer as truthfully as possible. When you come to a2 state-
ment which honestly states your atiitude towards science, place a
checkmark on the line to the right of that statement. Be cerbain
about the statements you check, If in doubt about 2 sbatement

don't check it. Some pupils may check only five statements while



others may check fifteen. The number of statements you check does
not matter as long as they are statements you could trubthfully
make. There is no time limit but do not spend too much time on
any one question. First, however, turn over the sheet of paper

80 that you can fill in the blanks after the words ®name®, %grade®,
ischool®, and “teacher's name®, You may write or priant this in-
formation. (Pause) When you have finished this please turn over

your sheets and begin cémplating the paper®.

Seoring the Science Interest Secale

In scoring the scale papers marks were given as followss
For each A type stabtement checked - plus two marks;
For each B type statement checked - plus one mark;
Por each C type statement checked - zero markss
For each D type sbatenent checked - minus one mark;
For each E type statement checked - mimns two marks.

Since there were five statements of each type it is
seen that thé possible scores ranged from plus 15 to minmus 15.

The marking of these science interest papers proved
a lengthy undertaking since accuracy was considered to be impera-
tive. 4&n original system was adopted that imfélved very sinmple
operations yet provided means of checking each paper. This sys-
tem made use of marking keys. A key was made for each of the five
types (4,B,C,D, and E) of statements. The marking key for the 4

statements was first placed over each paper in turn. The number



of 4 sbabtemenbs that had been checked could be counted 2t a
glance. This was recorded at the top of each paper as will be
explained later, The B marking key was then used for sach paper,
folliowed by the G. D. and E marking keys. On each paper the scors
for each letter was recorded. This original btechnigue, developed
solely for the purpese of this thesis, proved to be very lengthy
bub in the opinion of the writer was very worth while since it pro-
vided: 1) a means of checking each score - thus promoting ae-
caracy; 2) a permanent record on each paper enabling each paper
to be quickly rechecked - further promoting accuracy; 3) a
series of simple operations in which errors were unlikely to
oceur. & set of mavking keys is shown in Appendix T

It will be observed that this set of marking keys is
simply coples of the inmterest scale (Form A Revised or Form B)
which have been clipped with scissors. The key used for marking
the A btype statements has spaces cubt out of it exactly where
check marks for the A type statemenbds should appear. The key
ased for marking the B type stabements has spaces cub out of it
yémly where cheek marks for the B Lype statements should appear,
and similarly for the keys used to mark G, D, and E type state-
ments.

It will be further observed that each of these keys
has a letber at the top of the sheel corresponding to the type
of statement the key checks. Very clese to this letter and te
the right of it the sheet has been clipped with scissors. Where
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this clipped line intersects the double lines under the words
#{our Interest in Seience, the top part of the sheet has besn ve-
moved from each key. The lower line of the double line has been
left on the key and this enables the individual marking the pap-
ers to line up the key from top to bottom with the paper being
marked. To assist further in this matter one of the letters in
the title “Your Interest in Science" has been split with the
scissors. This enables the individual marking the papers to
line up the key from left to right with the paper being marked,
This eriginal technique,developed solely for the purpose of this
thesis, improves accuracy in marking and cuts down the time re-
guired to mark each paper.

4s previously mentioned, a record was placed at the
top of each paper showing the number of checks for each type of
statement and the score for each type of statement. The follow-

ing record is typical of many paperss

Ottt g v

O+ yto=i~2

i

3

The digits sbove the capital letters indicate the
mamber of checks for each type of statement. The digits belew
the capital letters indicate the score for each type of statement.
In this case there was no check against an 2 type statement, hence

a zero score is shown under 4. There were four checks againsi =



B type statement and therefore, since each B stobenent scores
plus one, the digit four is placed under B, Each C type stabement
is scored zers, therefore the digit zerc is written under €.
Each D type statement is scoved mimus one and since there iz one
check against a D type stobement minus oume is placed under D.
Finally, since each E type statement is scored mimms two and one
of these has been checked, a minus two is placed nnder Z, This
record shows that there were nine checks on the paper and the
sclence interest score is plus one. A sample paper is shown in
Appendix E.

The results obtained afier giving this Seience Interest

Scale Form A Revised %o 348 pupils are showm in the next chapter,



CHAPTER VIIT
RESULTS OF EHQUIRY TWO

As previously stated, the investigation of pupiisﬁ
inberest in sclence using questionnaires has been undertaken
| el%ahere by other investigators. These investigations were
uwndertaken in the United Kingdom and the United States and in~-
volved different age groups and, as mentioned in Chapber VI,
obtained different resulis. Host likely they involved the use
of entively different questionnaires. Using an original gues-
tiomnaire devised solely for the purpese of this thesis, the
writer examined the science interest of 38 Wimnipeg school
children rangirg in é.ges from twelve to eighteen. From these
studies it is hoped to throw light on the problems of childrens’
interests in science and the efficacy of new type interest tests.

The results of testing the 348 Winnipeg pupils with
the Form A Revised science intevest scale are shown in tabular
form in Table II, page 82. In order to visualize these results
from different viewpeoinbis, graphs are shown in Figures XXVII,
XIVIII, and XITX.

From Table II we see that there are comparatively few
very high scoves amd few very low scoves. 1ihis is shown graphi-

cally in Figure ¥IVIT and it would appear that the resulis of

~81-
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testing 3h8 Winniper pupils approximate a normal distribuiion.

The most cutstanding feature thait has eome to light
88 a resull of this investigation is the striking difference
between boys' scores and girls' scores. 4s a resuld of this,
boys? and giris® frequency distributions arve shown separately
in Table IT. Once themse scores ave separated several intereshe
ing feabtures come to light.

The first of these features is seen when the mean
scores for boy and girl groups are considered separately for
each grade. This is shown graphically in Figure XIVITI. Hote
how consistently the boys' mean score remains between 3 and 4
sxcept for the grade nine groupi The writer is at a loss to ex-
plain this consistency except for the comment that there ngy be
a natural level of interest for these boys and, according o
this interest scale, it lies somewhere between point 3 and point
he On the other hand, if there is a natural seience interest level
for boys, what strange situation exists in Grade Nine acecording to
the same standard of measurement? The boys in Grade Nine have
certainly lost interest in science on the strength of the same

interest scale!
With the girls the story is different. First of all,
bo this

they are not consistent through the grades according
gcience interest scale; secondly, they appear Yo have a definite

antipathy %o science in grades nine and ten on the strength of the
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FIGUREE XXVII
SCIEHCE IWNPEREST SCALIE
Histogram of the Scores of 348 Pupils
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FIGURE XXVIII

Graphs Showing Mean Scilence Interest Scores for Boys and Girls
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Form & Revised science inberest seale, The mean score of 2.7
for the Grade Eleven girls dees not deserve much consideration
gince it is based on only four girls, Purthermore, thess four
giris were Physics students in Grade Eleven and may be considered
a selecbed group since thay would not likely have chosen the sube-
Jjecht if they had nob had previous success in science,

This sex difference in science interest, which the
Form A Revised scale shows, supporits a subjective view held by
many educators ﬁ.zi the past. Further to the point, girls are
often more conscientious students than boys and this fact may
have had the tendency to keep hiﬁdﬁn the feminine lack of interest
in science, Tt is more then liksly that there is a sex difference
in sciemce interest as shown by this interest scale just as there
is a sex difference in meny other fields, BRingham L shews male
and female norms for nine different tests. This implies that
the sexes think and act differently as far as these nine tests
are conceraned and therefore norms for one group are not appli-
cable to the other. Sex differences are proncunced in zézazzy tests.
2

Horton © states, "Sex differentistion in test scores gharacterizes

1. Bingham, W.V.D., Aptitudes and Aptitude Testing,
Harper and Brothers Publishers, 1937, Dpe 280, 283, 206, 306,
311, 31h, 3235, 3l1, 353, |
2. Horiton, S.P. A Research Progzram Zpplicsble to
Test, Human Engineering Labovatory LuCorporabed, Technical
Heport Nunber Sevenby, Hovember, 19L0, Stevens Tnstitute of
Technology, 509 River Street, Hoboken, New Jersey, 7. 3.
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a number of Laboratory worksamples, and has been found by many
other investigators with p wide variely of tests., A discovery
that the score varies with sex of the examinee has s bearing on
each of the concepts, reliability, uniqueness and validity.
Pooling the scores of the two sexes for a reliability compuba-
tion when onesex tends, as a group, to score appreciably higher
than another will create a spuriously wide differentiation be-
tween individuals resuliing in part from the sex difference,
vather than from the accuraey of individual measurement only.
The coefficient derived from such a pooling will therefore tend
to be d@e@ptivelyylargea & knowledge of sex differentiation in
score and the magnﬁ%nﬁ% of the difference also provides clues as
to the unigueness of the test.? 0On the basis of this infarmaﬁien
the writer has shown the frequency distribution for boys separ-
ately from that of girls in Table II. Histograms for boys and
girls are shown differently in Figure XXIX.

Both the boys! distribution and the girls' distribu-
tion as seen in the histograms in Figure XXIX tend to approxi-
mate a normal distribution, The girls'! mean score was found to
be =0,02 while the boys’ mean score cane to be 2,88. This large
difference between boys' scores and girls® scores implies that
boys, according to the Form 2 Revised science interest scale, have
a greagter interest in science as taught than girls have, This
difference, however, may be a characteristic of the scale used
and another science interest scale might not show such a large

sex difference,
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The accompanying caleulations show, as was stated

previously, the boys' mean to be 2,88 and that for the girls

to be =0.02. These figures are obtained from brief eempntatiw
shown on page 893 and the data for these computations are in
turn obtained from Table II. Standard deviation scores for both
boys and girls are also compubted on page 89. With the standard
deviation for both boys and girls at hand, the standard error
of the mean is found in each ease, This is shown on page 90,
With this information the standard error of a difference was

found to be 0.53. The significance ratio, then, is 2.90 or S.h.
0.53 '

A difference between two means is usually consideved significant
'whea the significance rabtio is three or more. With a signific-
ance ratio of 5.l we may say that the difference between the two
means is oo large to be due to chance. ;

In conclusion it may be said thabt, using an entirely
new interest scale (?am 4 Revised) and original techniques, it
has been found thats | |

1. science interest, according bto the
Form A Revised scale, follows a
normal distribution for 348 wWinnipeg
pupils;

2. except at the grade nine level,
boys? inberest in science remains
fairly constant from grade seven
to grade elevens

3. givls?! interest in sclence is not
constant through these same grades
but seems negative at the grade
nine and ten levelg
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Boys Girls
Bumber 173 178
Hean 2 .88 =0}, 02 8 difference
of 2,90
G 4047 5457
Standard error of mean
= 4.47 o = 58T
Mooye 1731 Ye1r18 175 <1
— %o‘%‘? . — 5@3‘?
13,11 13,19
= 0,340 : = 04,407

Stendard error of a difference

[z 2 _[..2 2
Caire— \/% +5% = \/.3%0 T o407
— \/\01156'%#1656 = 0.2812 = 0,53

Significance ®atio _ Mg © Mg
Gdirgr.

0,63 :




b

the level of girls?! interest in
science is definitely much lower
than that of boys; the boys!
mean score being 2,86, while
that of the girls is -0.02,

and this difference was found
%o be statistically significant

with a signifiecance ratic of Soli.
FOR THIS GROUP.
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investigation.

To begin with, a freguency @igéﬁmﬁmﬁ of science
interest scores for the siz Junlor High clusses was constructed.
This is chown in Talle IIT. Since there were 210 pupils in this
Junior High School greup it was a simple matter to determine the
number of pupils who meost likely would undertake voluntary pro-
Jeet work if glven an opportunity, This nunber was found o be
20,24 of 210 or k2. - actually L2 whole pupils for purposes
of comparison.

The nexb step is 4o detemmine what score on the in-
terest guestionnaire 2 pupil must have to be in this h2 pupil
or top 20% group. This is accowplished by tuming to Teble III
and simply counting down L2 pupils from the top. We find that Ll
pupils fyom the top of theé group all have a score of 6 or mors.
This is not L2 but it is near enough for some interesting group
comparisons. These same facts are compared graphically by means
of a bar graph and a histegram in Figure X¥Y. Hote how the line
between the 20% and the 80% groups on the bar graph intersscis
the histogram at the interval having a midpoint of 6.

To compare the seience interest guestiennaire with
the voluntary project method of science intersst investigation
we observe Figure XXX and Table ITI. &w&m&l@ speaking we may
say that a pupil should make a score of 6 or higher on the Fora 2
Revised of the interest guestiommaire to have a level of scienee

inberest comparable to thai of pupils who will crsste science
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TABLE III

FREQUENCY DISTRIBITION OF SCIENCE INTEREST SCORES
FOR B8IX JUNIOR HIGH SCHOOL CILASSIS

Score |Prequency
15 o
14
13 2
12 2 41
11 2 pupils
10 4 8 PProx
9 a 20% 122
8 10 - mpils
7 or
12 5%
—_ 6 _d__3 _
5 i85
4 15
% 15 38%
2 18
1 18
0 17
»] 19
22 16
e 13
od 4
<5 3
w8 4
-7 0 53%
-8 3
=8 4
=10 1
=11 2
=12 1
=13 1
<14 0
=15 0

SciencevIntepest Scale Porm A Revised
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CHAPTER X
EHOUIRY FOUR
A& COMPARISON BETWERN STUDENTS!' INTEREST 1IN
SCIENCE AND STUDENTS' ACHIEVEMENT IN SCIENCE

The purpose of this chapter is w investigzte the
relationship between studente’ interest and students?! achieve-
memt in the Tield of high school sclence, Students?! interest in
science will be that shown by the Science Interest Seale, Tom A
Revised; while students? achievement in science will be the
students® report marks ss debtermined by the December examinations,
1952, The intersst scorss and report marks of 112 pupils will
be considered.

4s previously mentioned in Chapter VITT, five classes
were given the Seience Interest Scale, Fom & Revised, at the
Technical Vocational High School betwesn September 22 and Ostober
3, 1952. Three of these classes were Orade Ten or Level One,
while two of them were Grade #leven or Level Two. Of the three
Grade Ten or Level One classes, buwo were commercial and eone was
technicals of the two Grade Fleven dlasﬁes one ¥as 2 bechniesl
and the other was a metriculation class, These five classes
were considered to be 2 typiesl cross section of the student
body at the Technieal Vocational High School, With = view do

clarity, this arrangerent of classes, the courses they are taking,

~98=



gshown in tabuler form in Pe
considered

areftypical or reguler classes of the Technical Vocational
High School, they are sctually teking four separate coursss

P

and therefore, at exemination time, they will write four

separate sxaminations., This is & very important point

w3

ince the gomparison of
with the examination resulis of thet elsss must be undtre

taken for four separete examinetions, The commercisl

¢lagses at Level One can be gombined but the other ithrse
classes must be econsidered separately sinse thay write a
gcience examination peculidr to thelr course and grade
level,

Gorrelation coefficients were used to compere scisnce

Pig - iz the relationship between vupil
interest in seience and pupil
achisvement in scisnce,

Galculation of the correlation eoefficients

Trne

C&

sefficient ag defined wee determined for four

different groups & shown in Table IV, Two way freguency
tables wers used in three cases and in the ?&u%%% cage the
correlation coefficient wmas determined by the rank differe

enes method,



A COMPARIGON BETY

EN SPUDEwrs Y 1T

TABIE

EaT IN SCIEWCE AND 870

IN SCIENCE AS DETERMINED BY COEFFICIENTS OF CORRE

Iv

Wes U AQHIEY
TTON

Grade op Pairgs of Scores GCoefficient
Tevel GClass Gourse. Available of Correlation
"
grade ¥
or Ievel (ne 1l e« 14 Commercial 29
(all girls)
=52 ri&=;390391
grade X ‘
or Ievel One 1« 39 Commercial 28 JS
{3 boys,
25 girls)
Grade ¥
or Level One 1«3 Technical 23 Pi&==Q,§4$
\ (a1l boys)
Grade XI
or Level Two | 2 = 24 Technical 15 (4.) ryq=0,378
{all boys)
grade ¥XI
or Level Two 2 » 6 Metriculation 27 ryg 0,123
{ & girls,
24 boys) S
112

=00T=
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In the freguency tables, Figures YIXI, IXYIT, and
IXXTITI, the vertical axis represents the pupils? inberest in
science as shown by the Science Interssi Scale, Form A Hee-
vised. The horizontal avis represents the science achieve-
ment scores as determined by the December seience examinations
1952,

In the case of the Level One Commercial Classes,

57 pairs of marks were available for comparison. Three boys

and Tifty-four girls were in these two classes. A5 determined
- —0.039/

in Figure YXYII, Z‘ia ==63883%

The Level One Technical class is a boys! class and
23 pairs of marks were available for comparison. Figure YYYIT
shows vy, = 0,3h8,

The Level Two Technical class is alse a boys! class
and 15 pairs of marks were available. By the rank difference
method, shown in Table v, T, = 0.3786.

The Matriculation Class, class 2-6, produces a
slightly different result. Here 27 paivs of marks were avajl-
able, 2L boys and 3 girls, and according to Pigure YXYIIT
Py = =0,123,

These four values for T3, are shown in Table IV,
and from this table we see that there appears to be libile
mathematical relationship between interest scores and achieve~
mt grades in science. In two groups the valuve of T3, Was found

to be very small - actually negative in one case | Tn the other
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tWo groups rié'%as found te be between 0.3 and O.hy but in

these cases, N - the number of pupils in each group - was small
and thersfore too much weight must nob be attached to theve co-
efficients. From these resulbs, however, there appears to be a
greater mathematical relationship bebween pupils?' intevest in
science and pupils? achievement in science in the boys' technical

clagses than in the girls' commercial classes.
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DING ABILITY
T

Since the science interest test developed for this
thesis was a printed Lest and had o be read silently by the
pupils, it was guite possible that a student geverely handi-
capped in the field of silent reading might have diffionity
reading the scale. Furthersove, it is geite possitle that a
student with 1ittle silent reading ability might have had less
opportunity to develop an intersst in seclence than =2 papdl with
average silent reading ability. Such & student might not under-
stand the chabtements on the sosle angd might guite conceivably
check the statements at random. This would mest likely produce
nearly the same number of plus scores ss minus seores resuliing
in 2 score near or at zers.

With these considerations in mind, it was thought
worthuhile to debermine the silmmt reading ability of a1l pupils
baking the science interest scale, The Monvoels Standardized
Zilent Reading Test Revised, Test 1, Fom 1, and Test 2, Porn 1
were used. These two tests are comparable according o a state~

Tesbt 1 was paed

with two grade seven classes, two grade eighi classes, three grade

Yen classes snd ome grade cleven class while Test 2 was used with

=1
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two grade nine classes and cne grade cleven dlass. Test 2 was
ziven to those classes which the writsr considersd o be bebier
silent rsadersz.

These Yonvce tests were used because they reguired
little Lime, they gave & silend reading scove in terms of scheol

grades, and they were reasonably velid for deberminis

reading abilily belwesn the gr

2de levels of three and eight.

The resulis of testing cleven classes are showa in
Figure IiXIV. Here class wean scoves arve shown by bar graphs.

As may be expectel the twe grade seven classes have the lowest
MeSn SCOTes.

Since we were primarily concerned with the fastor of
low reading abilily affecting a pupll's sclence inbersst score,
il was considered necessary Yo debermine the relationship between
reading ebility snd sclence intevest in the ease of thres classss
= Yuo grade seven classes and one grade nine., The Lwo grade
seven clagses wers combined into one group for the purpese of
computing one of the coefficients of correlation.

The t wo coefficients of correlstion obiained in this
engulry were devived from the usual product - moment formls
and may be defined as follows:

= the relationship bebueen science

T,
*¥  interest and silent resding ebility.

The calouiations of the two correlation cosfficients
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were undertaken using two way frequency charts, In both
frequency charts (Figure XYYV and Pigure X¥FVI) the vertie
cel axis represents the pupils' secience interest sSCoTeEs
and the horizontal axis represents the punils' re ading
scores 1n terms of Honroe raw scores, Prom Figure ¥¥¥V

it is seen thaet the coefficient of correlation between

e

e

iz}
Ha

cian

3]

nterest scores and gilent reading scores for the

rinec

ed
J‘
&

ipal Sperling Grede Seven classes (714 snd 718) 1is
=0.,072, From Pigure X¥¥VI 4t is seen that iy = 0,0887
for one Daniel HcIntyre Grade Nine elass, It will be

seen that these coefficients are very close to zZerg and

therefore we ean gay that

¥ e 4

used should be considersd,

Standardized Silent Reading Test mey be guestiocned on
the greunds that 1t is a short test, The writer's exe
perience, however, has been thet this reading test is
very useful for dets rmi%fn& the poor silent readers 2t
the elementary and junior high school levels. The vs 1=

idity of the Science Interest Sesle Form A Revised can

also be guestiomed, ¥ith the limitations of both tessts

Wo
p.d
m
o
Q
e
"3
o
:%%
w3
0]
o

in mind it ig »oss onable conclusions,

The silent resding test may not be testing the kind of



reading reguired in undersianding the science aguestione
nelre but every effort was made to avoid iechnically
scientific language,

From this enguiry it appears thet there 48 little

if any mathematical relationship between silent resding

w
c-e‘;
144
mw
o
@
o
&

seoreg and geglience interest scorss of the glssge
feience interest, therefore, does not appsey to depend

on silent

mean silent reading scores of the clssses tested range
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CHAPTER XIT
ERQUIRY BIX

Compavison bebween Yean Jcience Interest Scores as Found in
J&Zﬁl&f‘;}? gmi Those Found in Septembers A Comparison bebween
Science Interest Seale Form 4 Revised ané 581@3%86 Interest

Seale Fomm B

The purpose of this chapler is to compare science in-

terest scores of high school pupils found in Seplember with
those found in Jonuarys at the sgome time a comparison will be
made of the two science interest scales - Science Interest Scale
Form A Tevised used in Sepbember and Zelence Interest Scale
Form B used in Janunary. These two comparisons ave nade simul-
taneocusly since the one is conconitant with the other.

&z has bsen previously noted, a marked difference be-
Yween the ﬁeys* mem score snd the gzirls' mean score wes found
to exist. A mean score for a mixed group would, therefore, be
meaningless since it would depend upon the percentage of boys
or girls in the group rather than upon the science interest of

the group. With this fact in mind it was decided to compare

high school pupils® science interest scores as found in feplember
with those found in Jamuary, and at the same tine compare the
Science Interest Scale Form A Hevised with the Science Interest
Scale Form B in the fém* following ways:

1. By determining the difference bebueen
the mean score for boys on the Fomm A&

<113=



Zovised o the meon score fop
boys on the Form Bg

2¢ By determining the difference between
the mean gcore for the giris on the
Form £ Revised and the mean score
for gizrls on the Torm B3

3¢ By construcbing bar graphs for ezch
grade and sex for both Form A Revised
and Form B3

b, By detemining the coefficient of
correlation between Form 2 Revised
and Form B for 103 pupils.

The resulis for 1. and 2. in the previous pavagraph
are shoun in Tables VI and VIT, The difference between the means
of Form A Revised and Form B for boys iz seen to be 0,12. This
difference is slmost negligible compared to bhe statistieally
ﬁﬁ.gzﬁf:‘é_m@ difference found in Chapber VIII. 28 if to confimm
this small difference, the difference in the means of FPorm 2
Revised and Form B for girls is found to be 0,039, TFrom these
two small differences it would appear that the Science Inberest
Scale Pors 2 Revised is very similar to the Science Tntervest Seale
Form B. It is alsc apparent that there is 1little change in in-
tersst in science on the part of the pupils from Seplember Bo
Jannary.

The third methoed of comparison desls with the bar
graphe shown in Figure XXIVIT. From these bar graphs it is
seen that the differsnces in mean scorves of the 4 and 3 forms
ave definitely larger than when the grades are considered sep-

arabely. At the grade ten level the mezn score for boys and the



TABLIE VI

A COMPARISON OF SCIENCE INTEREST SCALE FORM A REVISED
WITH SCIENCE INTEREST SCALE FPORM B USING THE SCORES

OF HIGH SCHOOL BOY¥S

In score units
0.,0909 ¥ 3=0,273

Hean=4 R.4correction
Mean= 310,273

f e —— e ———————
Form & Form B
Score

Mid Points £ a £a f a fé
15 4 4 0 O 5 O
iz 7 3 21 3 4 iz
o 3 2 8 13 3 39
8 ie 1 1e 16 2 20
3 i8 O 4 17 1 17
o 23 =1 @25 15 O O
o3 6 o2 .mlg & 1 «6
bt O 3 & 1 &2 w2
=8 1 -4 o 1 =3 o3
«12 0 b O O wid O
®15 O =8 O 0 =8 4]
B=T; 3£6=9% H=65; sfd=%7

Sfd = 0,0008 =fd = 1.13

] H |

In score units
1,13 ¥ 3 = 3,39

Hean=4, R tecorreaction
Mean= 0 -+ 3,39
Hean= 3,39

Difference between the means of Seience
Interest Scale Porm A Revised and Form B
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TABIE VII

A COMPARISON OF THE SCIENCE INPEREST SCALE FOM A
REVISED WITH THE SCIENCE INTIREST SCALE FORY B
USING THE SCORES OF HIGH SCHOOL GIRIS

- FPorm A Form B
gcorse
¥id Points £ d £a £ d f£a
15 4] 5 O O & 0
i2 1 4 4 O 8 O
9 1 K 3 3 4 i2
&8 5 2 10 4 3 iz
3 8 1 8 10 2 20
0 18 O S # 9 1 2]
wd 12 <1 w12 11 O 4]
wd 8 =2 =16 4 ] wd
=8 3 w 9”9 4 =P a’s8
«12 4 =4 =16 8 wd w18
=15 0 o5 O 1 =4 wd
F=61; Xfd= =»38 H=582; >fd=18
> fd = «0,622 34 = 0,365
" ‘ "
In 8core units In score units
«*0,622 ¥ 3= 1,868 0,365 X 3=1,098
Mean=A,R-+}Correction Mean=A, R4 Correction
. Mean= O ~1.866 Mesn — 3+ 1,095
ieen=— «1,8686 Hean — «1,805-

Difference between the méans of the Seience
Interest Scale Porm A Revised and the Science
Interest Scale Form B  =1,886-1+1,905=0,039

=1i6-



FIGURE 33

IT
Graphs Contrasting Form A Revised Science Interest Mesn Scores for High

School Boys and Girls with Those of Form B
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moan scovs for girls on the Forn B sesn approximately 0.5 lower
than the same groups on the Form 3 Hevised. 4% the grade eleven
level, however, the mean score for boys =nd Lhe mean score for
girls is approximstely 0.5 highsr. If we assume for purposes of
argument that the two forme of the test ave for sll practical
purposes identical; then it would appear that the grade ten
group have lost interest in science while the grade eleven group
appear to have gained intevest. Farthermore, the group that
had least interest lost the most interest while a group thal had
the most interest ﬂ*m«»ﬁ the most inberesi.

The fourth method of comparison employed with the Science
Intersst Seale Form A Hevised and the Science Intersst Scale
Form B is the mosh %z@g’%}%ﬁ method of expressing the relationship
betwesn two sebts of measures - the coefficient of corvelstion.
The product moment coefficient of correlation was debermined for
Fore 4 Revised and Fora B,

Y is the relationship between Science

Intersst Scale Form 4 hevised and
Science Inberest Scale Fomm B,

4z shown in FPiguve TIEVITI the coefficient of correia-
tion as defined was determined for 102 scheol ga@i}.s, In Figure
YXXVITI the vertical axis represents the Science Interest Seale
Form A Bevised scores while the horizonbal ms represents the

Science Interest Scale Fom B scores. I, = 0.758.

The value of 2.58 4pn this case is 0.25L. Since the
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The ecaleulstion of » e
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6% 105
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value of r,, obtained in the foregoing paragraph exceeds 0.25k,
we may say that ¥y, = 0,750 is significant at the 1 per cent
level.

According o Carveti L this value 6f r and ¥ glves a
probable error of 0.029. Therefore the chences are 97 in 100

that the "hrue® £a1ls within the limits 0.758% kL x 0,029,

T8
or between 0.6L42 =nd 0.67h.

Fronm this chapter 1t would appear that the Science
Interest Scale Form £ Bevised is very similsy Yo the Science
Inkerest 3cale Form 4. The difference between the mesns for
high school boys on the Form £ Revised and the same high school
boys on the Form B is aboub one tenth of one poinb on the secale;
while the difference bebween the means for high scheol givis on
the Torm 4 Hevised agnd the sawe givis on the Form B is far less
than a benth of & point on the scale. See Tsbiles VI and Vil

It will be ressiled bhab o differvence in means of 2.90 oo the

Seience Interest Scale Form A Revised was found %o be signi-~
ficant in Chapber VIII. |
To conbinue this summary, it was nobiced that the
differences in mesn scores for Form A Revised and Fora B ave
a little greaber when the groups (boys' groups and giris? |

groups) are considered by grades. Here the differences ave

1. Garrebt, H. Z, Statisbics in Psychology and
Fdueation, Lengmans, Green and 0. 19375 Pe 201
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about helf a scale point and the grade ten pupils show a slight
loss of interest while the grade eleven pupils show a slighkt
gain,

Finally, the relationship beitween the Selence Inbterest
Scale Form A Revised and the Science Interest Scale Form B is
shown by the coefficient of correlation of r,, = 0.758. Since

this value of r;, exceeds 58 it is significont at the 1

24

VT

percent level., 411 in all, il would appear thab, in the high
scheol pupils tesbed, littls change of science interest Look
place from Sepbember to Jamuary. Furthermore, the Seience

Interest Scale Form A Revised appears to be very similar to the

Bcisnce Inbersst Scals Formm 5.
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of %zzim@ and Senicr High School students
aynd ém note @aﬁ.&% ans of science interest

The Science Interest Scale Form & Hevised revealed
that for 318 Winnipeg pupils science interest appears bo follow
a nmormal distribution and that this inberest is reasonebly cone

stant through the Junior and Senior High Scheol grades except

at the grade nine level for boys and the grade nine and ien
levels for givls. £t the grade nine and ten levels girls
actually appear to have an antipathy towards science! The
difference bebtweon girls' interest in science and boys® interest
in science was found $o be stabtisbically significant.

#ith these facts in mind it would appesr that o

worthwhile investigation could be undertaken Lo determine the
cause of this feminine anbipathy towards the science at the
grade nine and ten levels.

Enquiry Three

woarison betwesn interest scorss of
E:E‘nqmz? Two and the percenbage found in
Enquivy One.

If the Junior High School pupils who attended the

ing Scheool during the vears 1945 to 1950 are

compareble bo the pupils whe were in atbendance ab the same
Junior High Scheol during September and October 1952, then it is

possible to estimabe that a2 pupil making 2 score of six or more

on the Science Interest Scale Form 2 Hevised would be liksly o



& a comstractioh-iype

project in his o tinme. ZThis score of six or more indicates
that a pupil has said he is highly interested in sciencs., On
the basie of this correspondence of the two 207 groups, it ap-
pears that the pupils have ansvwersd the questioonaire trubhe
fully with regard to daiming a high intersst in sclence,

It is also seen that 387 of Junior High School pupils
are passively inberssted in sclence while 332 of Junior High

School pupils say they are nob interssted in sclence,

A comparison bebween students® interest in

gcience, 2z found in Znguivy Two, and students?

achievement in science as debermined by veport
marks.

The relationship bebween intersst and achisvement in
sclence was found o vary. In one group 1% was found to he
slightly negative according to the coefficient of corvelation.
In the largest group of pupils studied - mostly girls - it was
very close to zers. In two groups of boys, however, the coef-
ficient of correlation was found to be approzimately Ty, = 0635,
This is in close agreement with 2 study

dealing with students of
i
mes Zducstional Supplement.

the same age group reported by the T4
This article sbates, "There is some evidence that pupils believe

themselves to be influenced by s 'proficiency' motive in expressing

1. Times ‘ducational Supplement, February 1945,
%4 Study in Interests®, from & mw‘%mﬁ.
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their interesis in school subjects, bub the corrvelation chiained
between inberest and atlainment, when these are messured cbjecti-
vely, has been found bo be very low = of the order of .25 to O
in most recent surveys.®

Frandsen 2 found 2 positive relaticnship belween
scientific interest and academic achievemenit in college students,
He states, "The correlation of 50 bebween science interest
senievement in nabural science is especigily important.”

It would zppear that Lhe findings of this thesis
agree with those veporied by the Times Rducationsl Supplement 3
with regerd Lo the relalionship of interest to achievement.
Both these articles deal with pupils of the same age level, On
the other hand Trandsen found a higher correlation hetween pupil
inverest and achievement than that found in this thesis. This
mgy be accounted for by the fact thal Frandsen was desling with
an older group andolder pupils ususlly sclect fislds of study
in which they have enjoyed some success,

On the basis of bthis m?wi: we may say thal, generally

wing, the relationship between pupil interest and achieve-

ment in sclence is small and varies from group to group.

2. Frandsen, A. N, "Inbevest and fenersl Fducational
Development®, Journal of gpplied Psychdogy 3L257-66,
Pebruary 1947, Te Bio '

3« Times Fducabional Supplement, Op. cif.
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Faguiry Five

& study using Honroe's Standawdized ! ﬁmuf

Feading %@% Revised io determine *&%@ reading
ghility of pupils teslted in Fnguisy ’?%@ and
to compare the r@a&ﬁﬁg ability thus found with
interest scores using corvelations.

ling ability of the Junior High and Senior High

School pupils tested might best be judged from the mean scores

of each class tesbed. These mesn scores range from grade six up
to the 1imits of the best used {approximetely grade nine or over).
The relationship between veading ability and sclence intersst ape
pears to be negligible. The coefficient of correlation for twe
grade seven classes was found lc be ry= =3,072, while that for
one grade nine class was found %o be 37 0.095.

Inguisy Six

A study using an oviginedl qestiomaire
Secience Interest Scale Form B - of the Thursione-
Chave-iikert type io measure interest in scisence
of Senior High School studenis and t6 compare
the interest scores determined earlier in the
school yesr using the Science Inberest Scale
Fora 3 Revised. In this saze sbudy, Scisnce
Interest Scale Form A Bevised will be compared
with Secience Interest Scale Form B.

From this enguiry it was found that in the group tested
therve was little overall change in science intersst beltwesen the

nonths of Septesber and Jampary. The grade ten pupils lost interest

slightly while the grade dleven pupils gained in interest slightly.
ed and

Since the cosfficient of correiation bebwsen Form 4 Hevis
Form B for 103 pupils was found to be ryy = 0,758, we might
say that there was a definite relationship between these

two scales, This value of Tpp Wes found to be significant



Ny 5.

&t the 1 per cent level.

As stated in the previous paragraph, the Science
Interest Scale Form 4 Revised was given to ths pupils im Sep-
tember while the Form B was given in the following Jamary,
During this time the pupile had written two sebs of achievenent

rinabtions have

tests. From this it would appear that school exar
little effect upon science interest, This ig in %&@%@@% with
a study reporied by the Times Eduestionsl Supplenment b which

sbates, "Very lititle research work has been dons inbe the effect
of exa

minations on the expression of interest, but 2 recent in-
vestigation has shown that spprozimately two-thirds of the

pupils in & secondary school believe themselves %o be uninfluenced
by the effect of possible examination failuve in considering their
expressions of interest in school subjects. A comparison between
over two equal
periods, one of which included school exeminations, geve a sta-

expressions of interest in school subjects me

tistical difference which was barely significant. ¥rom both

methods of investigation, therefore, the effect of school examina
tions would appear to be small.® The agreement noted here between
this thesis and the reporis in the Times Educationsl Supplement
not only strengthens the viewpoints of this thesis but poinks up
the validily of the Science Interest Scales Form A Revised and
Fora B,

An spplication of these Science Interesi Scales Fowm A

e Ibid.
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Hevised and Fom 3 might well be comsidered in fubture inves-
bigations of seience interest, Such investigabions carvied
oub in school greas obher than thal in which the present in-
vestigation was made could throw 1light on the chonge of science
inberest fyom grade seven %o prade ben. Furthermore, since
tun fome of the Scisnce Inberest fScale are gvailable, it wonid
be poessible o investigalte changes in science inbervest in con~

trol and experinental groups thab result from different mebhods

of teaching.

To recapibulate - we may sbabe that from these six

enguivies goncerning

pupil inberest in science:

i, %ﬁm&iy 20% of the pupils ave achively
interested in science at the Junior High
School levelg

2. Boys' inberest in sclence remains resscn~—
ably constant ﬁ%amﬁg’iz the grades except
for the une¥plained slump at the grade I
levels givis® iﬁtamﬁ’% does nob remalin cobe
stant through the grades bub drops to the
level of anbipathy ab grades TX and X3
ﬁh@ difference between boys' asnd giris®
interest in science is found Lo be statis-

tically significants

3. 7The percenbage of pupils who are activels
interasted inm scisznce ab Lthe Junier
School level corresponds to the &m@@ %m
say they are highly interested in sclencss

it

e The relationship bebuwsen achievenent and

' interest in soience is gmall and varies with
different groups; (this observabion is sup-
porbed by a report in the Times Educationzl
Supplesent)
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5. The relationship between reading
- comprehension and science interest
appears to be neglipible, therefors
reading ability is not z factor of
science interest as this levelyg

6. The twe forms of the Science Interest
Seale developed for the purpose of this
thesis appear to be very similar in their
ability to une e seientific interest and
we have reasons to believe they are valid
tests of science interests for the two forms
the coefficient of correlation r,, = 0,758
and this values of Tin is significant ab the
1 per cent level; in the groups tested those
with most interest became more interesied.

Returning for 2 moment to Chapber IT, it will be re-
called that the definitions of interest of three recognized
authorities were there considered. It is now pessible to re~
consider parts of these definitions in the lisht of the fore-
going recapitulation. |

Dewey 5 states; “Genuine interest is the aceompani-
ment of the identification, through action, of the self with
some object or idea, because of the necessity of that object
or idea for the maintenance of a self-initiated achivity.®

This definition is in keeping with the philosophy unde:

Enquiry Ome of this paper. The activity behind each of the bwenty-
two projects was self initiated since it was volentary and under-

token in the pupils?! free iime.

S. Dewey, Jolm, Interest and Effort in Bducation,
Houghton Hifflin Company, 1913, Do Lhe
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oossibly without justification, for ithey are rather

sweepin: stotements. From cbservations wade in this psper it would

aymear thet, like mony geners]l statements, several isportant ex-

eepbions are to be found uporn closer investigation. Contrary to
the general statements of Harris, seversl grade ten givis with

achievenent marks in the eiphties claim a distaste for seience

and an sbhorrence of science examinstions. Thersfore foctors
other than science interest may produce thelr achievement.
inother excepbion to the stabements of Harris ig the cese of

boys who, scoring in the twenty to forties on achisvement ex-

dnabions, will gﬁ%&éy turn up Yo sel up science gppersius and
make ecisnce equipnent in thelir own time. Therefore factors
gbher than attainment moy stimmlsie their interest. In the
opinion of the wriler these two sxceplions present fertile ficlds

for fuavither Lyvestipations.

feed

Un the other hand, if Horrie = is in the main correct,
then, in the light of this Lnwesbtigabion, éither the interest
‘seales arve nobtlesting interest or the achievement tests ave not
besting sclence in the best sense. The interest scales, houever,
wore validated in three different woys. Firsi, the pupils ez-

pressing & great interest in science on the Science Interest

Seale Form A Hevised correspord on = pergenbage bazis to 2 similer

roup of pupils who manifested thelr science imberest by speading

: science apparstus. Second, mesn scores on

8, Ibid.
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the Selence Inberest Scale Fora B were almost identical -
within cne tenth of a peint - with mean scores on the Science
Interest Scale Form A Revised for the groups of boys and the
groups of girls tested., Third, the correlation cosfficient for
Form 4 and Form E was found %o be 0.758 with a probable erroy
of 0,089, Further support for the validity of these intevest
seales might be sesn in the similarily of resulbs obiained in
this paper with those reported in the Times “ducstional Supple-
ment, 4

Ho such validabtion can be claimed for the achieve-

mend tests taken by these pupils in science and if we consider

Harrig® statements for the purposes of argument to be correct,
then the achievement tests might not be testine the pupils?

Imowledge and understanding of science. We are therefore en-

boldened %o say, since the Intersst Seals hes been validated
and reading abilily has been ¢liminsted as a controlling facter,

that achievenent examimations very likely do nob adeguately

test a pupilts ;@aﬁmﬁaﬁtﬁ% in or understending of science
and its methods. Probably the practical projects é}f Enguivy Oune

provide a bebler messure of judging whether children have acguired

2 scientific attitude and an understanding of science. These pro-
Jects implied that the students had caught the true spirit and

es Hdveagbtional Supplesent, Op. cit.



interest of the sclentist. In the light of these stabtements
i% is suggested that other investigations mizht seex Lo improve

aohievement besting in science,
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I like to do seience experiments ¢

APPENDIX 4,

LIET

Humber | Statement

I think of cu that have to do with seclence most
of the time I am sway from school,

I often think of things that have to do with secisnce
when 1 am swsy {Pom school,

I dometimes think of &hings thet heve te do with
geience when I ap away from sehodl,.

I seldom think of things that heve to do with science
when I am away friom school,

I never think of ghings thed have Lo do with science
when I an away from school,

Spionce
I enioy

snmat Tnos
T meldon
1 neve:

T 1like %o road science books and megazines more than

any other kind of book or %ﬁgﬁz%%%e

I read sclience bDooks snd smmpaZines guite Tregusntly,

f gometimes read sclence books snd azines but notb
ore than I read other books and wmegezines,

K seldom read science books and magazines,

I never vead seicence books and msgezines,

B

ringd of sshool work,
T 1ive to neriorm sclienge sgperis
I neither like nor dislike sol

T don't liks %o perf
T hate selence ezneriments.

neither 1like
geiflon 1ike
hate %Q%eﬁﬁﬂ

food o oy Bl B
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APPENDIX &

RIGHTY STATEMENT LIST (Continued)

Type Humber Statement
A 28, Science interesis me very much when I read it for
an examination. T
B 27, Science interests me most of the time I am reading 1t
for an exanination,
¢ 28, Science interests me about half the time I am reads
ing it for an examinstion,
D 29, Science interests me only part of the time I em resfe
ing it for an examination,
¥ 30, Seience never interests me while I am reading it for
an examination.
A 3l. T am determined to teke up scientific work when T
g?{}% Whe
B 32, When I grow up I wouldn't mind scientific work,
¢ 33, When I grow up I don't think I should want a job thst
deals with science,
D 34, When I grow up I don't want work that is partly
golentific, :
E 35, When T grow up I shall avold scientifie work at all
coabs .
A 386, T would rsther do seience homework than any other
- type of homevwork,
B 37, 1 like secienece homework more than most of the homework
1 have to do,
¢ 38, Scisnce homework is no more pleasant than any other
type of homework,
D 39, I dislike science homework more than most other types
of homework,
£ 40, I dislike science homework more than any other type
of homework,
A 41, I £ind I look at science pictures whenever I ged
a chance,
B 42, T find science pictures interest me most of the time.
G 43, 1 don't Ffind scientifie pictures wmore interesting
then other pictures,
D 44, I don't Find most scientific picturss interesting.
T 45, I don' find any scientifiec nictures interesting,
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Sgisnne sbories sre the wmogt 24t
I find magy scisnce storics ind:
Sgience stories don't intew
othor storiss,

#ost seisnce siories don't ir
I find 2all secisnce storiss dull.

I enjoy more then anything else hearing about the
gark of femous scisntists,

I generally 1ike to hoay about ths work of famous
soientists,

The work of famous selentists doesn’t interesd

me very mach,

I dislike heering sbout the w
tigte, :
I hete hearing sbout the mork of Temous soientists,

rk of femous seien=

ange aonnsareaty
nrys time wel

éf

%2

%iﬁg m@ﬁaﬁﬁiﬂﬁl 6? ﬁfﬂwwm
apparatusg,

T sometineg %@
meghaniceal or
apmereatus,

galdon

: somathing
@%@%%e

§ W&%i& a%%t&iml@ hate Lo spend any of my spere
time making somethnin chanicel or setting up
gome Lype of seience 28 A RN

B

There i nothing I like better
listening to sgianece beaghey

I enjoy ii@t%ﬂﬁﬁg %@ the scienge Lescher,

nér Like f

galienge bLaengher,
I don’t 1liks to E%
If theve is ﬁﬂ%%h@ﬁj
grionce tenoher,

in sehool thsn

SR R i

nee Loacher,
listening to &

Fhere sre few things
my Friends in the lows
Isgnong we have,
I often enjoy telling wmy in the lomer
grades about the scisnce lessons @e hova,
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Pupil's Name Room Number

——

Y OUR I 0Ta REST I N SCIENCE

Malte a check ./ mark cn the line to the right of any statement with

which you honestly agree,

I often think of things to do with science when T am away'from school,

Sclence 1s Just another school subject to me, sometimes T
enjoy 1t, sometimes T don't. . » o« v v ¢ & o o o o .

I seldom 1like to read science books and magazines. . o . o« « o o o o
I hate sclence experimentS. o v o o « 4 o o o o o o o o o o o o o

I like science more than any other school subiect,. + o « « « o o o .

. Scilence interests me most of the time T am

reading 1t for an examination. . . « ¢ o« ¢« o« o . . &

When I grow up I don't think I should want a job
that deals with science, o « « o « o o o o o o »

I dislike science homework more than most other typves of homework. .

I don't find any scientific nictures interesting. « . « « « o + . .

-Sclence stories are the most attractive stories to MEs ¢ o o o o o o

I generally like to hear about the work of famous scientists. ., . .
I don't find science pictures more interesting than other pictures.
I don't like to listen to & science teACher. . o & & o o o o o o o .

I never tell my friends in the lower grades about
the science lessons we have, , , o o+ o o

I very much enjoy hearing my friends in the uvpper grades tell
me about their science lessons., . . . .

I should like to go on science field trips, .

° L] L] ° ° ° L ° L4 [ o

I sometimes listen to science stories on the redio btut T
listen to other types of stories if I can. . ., .
I seldom enjoy science as a school subiect, . . .

° ] ° ° ° o L3 ° °

I never think of things having to do with science when
I am away from school o « & o o o

Thewe are few things I like better than telling my friends in
the lower grudes about the science lessons we have, e o s

I like science more than most school subjectse o o o s 4 e ¢ W« 6 o

The work of famous scientists doesn't interest me very much, ., .

I very seldom like my friends in the upper grades to
tell me about their science lessons., .

Science never intervests me while T am reading it for an examination,

I like to read science books and magezines more than any

other kind of book or magazine, o o o o o

(Form B - 1952)
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YOUR INTEREST I N

Make a check / mark on the line to the right of any statement
with which you honestly agree,

1., Most of the time I am awav from school I think of
things that have to do with science, ‘

¢ £ [ . © L} L] ° L] L4 L] L] L4

2., T enjoy science more than most schook subjects. . o o « ¢« o « o &

3, I sometimes read science books and magazines but _
not more than I read other books and magazines, « o« ¢ o ¢ & o

4, T don't like to perform science ekperiméﬁts. e e e e e e e

5, T hate sc¢ience., « ¢« o« ¢ o & o

* ® ° ° L] L4 L 14 L] L] # L L 4 @ 4 ¢ ?

6, Science interests me very much when I read it for an exéminatiGn. .
4,

7, When I grow up I wouldn't mind work involving sclence. i . . o .

8, Science hemework is no-more pleasant than any
Othel" type Of homeWOI‘k. » » o e 3 [ o » s L ] L4 0

s 8 & o 4 o
9. T don't find most scientific pictures interesting, « « + o
10. T find 211 sclentific stories dull, + . o o « o o o ¢ 4 4 ¢ =

11, I enjoy move than anything else hearing about the work .
Of famouS SCieﬂtiStS. « e 4 « e e e @ 4 e e g d - & e PR TR Y

12. often T like to spend my spare time making something

mechanical or setting up sclence apparatuss ¢ . 4+ « .
1%. T neither 1like nor dislike listening to the sclence teacher, . . .

14, Science fleld trips would not interest me very muﬁh; e e e e e

15, I very much dislike hearing my friends in the upper gr@des : (
tell me about their science lessons. . i e e e e e e e
16. There is nothing T enjoy more as a spare time adtivity than | . —
making something mechanical or setting up science apparatus. . ;é'
17. T like to hear my friends in the upper grades_teli me
akout their science 1E€SSONS. o+ « « o & & o o o ¢ s o ¢ o 4
18. T neither 1like nor dislike hearing my friends in the
upper grades tell about theilr science lessonss o o ¢ ¢ 0 0 e
19. T dislike hearing about the work of femous gelentistse o o o o s o
20, When T grow up I shall avoild scientifié work at all costsS. o o+ ¢ &
21, T like to do science experiments more than any _ V//
other kind of school WOoTrKe o o o o o o & & o o o & @ 9 !

22, T read science books and magazines quite frequentl¥,s « ¢ o ¢ o o
23. Qelence stories don't interest me more than other atories, +» + « o

24, T very seldom spend my spare time maling something
meohanlcal arsetting up sebence OpPEPANRS .o o » o « o ¢ ¢ o o

o5. T should hate to go on science fleld trips. . « v v o o v 0 0 0 e

FPerm A (Revised) - 1952
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¥YOUR

Male a check ./ 1 mark cn the line to the right of any statement with
which you honestly agree,

L. I often think of things to do with science when I am away from school.,
2. Sclence 1s just another school subiject to me, sometimes T
enjoy it, sometimes T don't. . o & ¢ ¢ ¢« ¢ o« o o & o )
., 1 seldom like to read science books and magazines., . . « + o » ¢ o o & _
£, I hate science experiments. o . o« ¢ o« o o o o o o o o 5 s s o » o o N
&. T like science more than any other school subiect. . . o ¢ o ¢ o « o o
3, Sclence interests me most of the time T am
reading it for an examination. . . « o o « « « ¢ o o o _
7. When T grow up I don't think T should want a job
that deals with sclence. « o o « o o ¢ s o o & « _
8. T dislike science homework more than most other tyves of homework. . .
9. I don't find any scientific nictures interesting. « . « « ¢« « o « o & .
“OU. Science stories are the most attractive stories tome, o o s o« o o o o
1. I generally like to hear about the work of famous scientists. . . . & a
2. T don't find science pictures more interesting than other pictures. .
3. T don't like to listen to a sclence teacher. . o « ¢ o o o s o o o s .
4., I never tell my friends in the lower grades about
the science lessons we have, o ¢« o « o o o §
5. 1 very much enjoy hearing my friends in the upper grades tell
me about their science lessons, « . « » &
".60 I ShOllld 111{8 to gO on 80181’108 field tpipgo ° ° ° ° ° o ° 'Y ° o a ' °
<7, T sometimes listen to science stories on the radio but I
listen to other types of stories 1f T can. , . « N
8. I seldom enjoy science as a school subiect. o ¢ + o ¢« s o s o o o o« & L
8. I never think of things having to do with science when
I am away from school o o o ¢ o o & .
:0. Thewe are few things I like better than telling my friends in
g the lower grades about the science lessons we have, . o . o
2L.8T like science more than most school subjects, « o o o ¢ o« s o o o o o )
22, The work of famous scientists doesn't interest me very much. » « . « & ~
23, I very seldom like my friends in the upper grades to
tell me about their science lessons, . »
24, Sclence never interests me while I am reading i1t for an examination. .
D, I llke to read science books and magazines more than any
other kind of book or magazine. o o« o » o+ o
(Form B - 1952)
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4,
D
6.
7.
8.

9.
1C.
11,

12,

13,

18.

19,
20,

21,

22,
23.

24,

25,

Y O0OUR TN SCTENCE

Make a check v/ mark on the line to the right of any statement
with which you honestly agree;,

Most of the time I am awav from school I think of
things that have to do with science. .

L] ° L ° L] L] ° L] L4 L] L]

I enjoy science more than most school subjfects, o oo o o v o

14

T sometimes read science books and magazines but
‘not more than I read other books and magazines. . « o ¢ o s

T don't ‘1ike to perform scilence experiments. o o« « « o ¢ « s o ¢
I hate SOiGnCE. a ° * . * . . ° ° ° ° ° q (] o 3 3 é ® @ ¥ e ° L4
gcilence interests me very much when I read 1t for an examination,

When I grow up I wouldn't mind work involving science. « « + + o «

Sclence hemework 1s no more pleasant than any
cther type Of hOmeWOPk. ) ¢ o © o @& o ® & & 9» e o e & o o #

T don't £ind most scientific pictures interesting, I « o « o ¢ o &
I find all scientific stories dull, « ¢ i o &« » ¢ o o o

T enjoy more than anything else hearing about the work
of Tamous gelentists, v e e e e e e e ee e e e e e e e

often T like to spend my spare time making something
mechanical or setting up scilence apparatus. « . + v + o & o

I nelther like nor dislike listening to the science teacher. . . .

geience field trips would not interest me very muchi. o o+ v o o ¢

I very much dislike hearing my friends in the upper grades
tell me about their science 1essONS, + & « ¢ o s & » o ¢ @

Thewe 1s nothing T enjoy more as a spare time activity than
making something mechanical or setting up gclence apparatus, .

T like to hear my friends in the upper grades tell me
ahout thelr science 1eSSONS, +» o « ¢ s o v s o ¢ ¢ ¢ o« ¢ o

T neither 1like nor dislike hearing my friends in the
upper grades tell about their science 1eSSONSar s ¢ o ¢ o & @

T dislike hearing about the work of famous sclentists. « . . + o &
When I grow up I shall avoild sclentiflc work at 8ll costs8s & o o

T 1like to do science experiments more than any
sther kind of school WOTrK. « o o o o o o 5 o o o & ¢

T read science books and magazines quite frequently, « ¢« ¢« « o« o o
c'ence storiles don't interest me more than other stories, + « «

T very seldom spend my spare Lime making something
mechanlcal arsstiing up schence oOppEPAtAS v o o o o o ¢ o

T should hate to go on scilence fleld trips. . « o+ o o ¢ o o o o o

FPerm A (Revised) -~ 1952




DING TESTS,

Ask the pupils to elear off their desks and see that sach
sharpened pencil. It is advisable for sach pupil to have an
venient. Pen and ink shounld not be used,

The examiner should ask two or three, pupils to distribuie the test papers, placing a
copy of the test folder on the desk of esch pupil. This distribution will be facilitated if
the examiner will place in separate piles the exact number of papers for the several
rows. The examiner should not distribute the papers himsels,

Have the pupils £11 in the blanks at the top of the page which call for the pupil’s nams,
age, grade, and 80 on. When ali have completed this, ask them to look ai ths dirsctions om
the first page of ths test folder while you read the directions aloud. See that the pupils draw
& line under the correct word in oach of the exercises in the direction. Do mot tell the pupily
whsat the answers ars ontil they have had an opportunity io study the ezercises. Befors going
on, agk the pupils if they understand what they are to do. If soms do not understand,
the examiner should go over thess thrao exercises & sesond tima. After the lagt paragraph
of direetions b en vend, $he exariner should smy to the pupile: Purn to the next page

but do not hegln work, Astention., Fensils upl {Look at your wateh nots the position
of the seco viad, ) Iy Gol (Writs down the position of the sscond hand. Allow

exactly four ininutes.) ftop! Attentlon! Draw & line hrough the mumbsr at the loft of
the line which you were reading when the signal fo stop was given.

DIRBCTIONSE Y08 BO0BRING

7 npil is to be given two scoves, cus for rate and ons for aomaprakien-
sion. The rate so he average o1 of words read per minute. The waords of the
exereises have besn counted and the secumulative totals printed in the lsft-hend murgin,
Take the mumber which ths pupil hes marked as indiesting the iims he was reading when
time was called, and divids it by 4, since 4 minutes wers allowed for ths reading. The
quotient is the number of words he haz read per minuie and becomes his rois soors, The
pupil’s comprehansion s i ¢ exoveises which he has done eorree Each

. Therefors, if eight exsroisss ave ¥
e 1ld be 8, Whe pupil is szpected to underline
the correet word, Howsver, acceps eny indisation of the right word as eorrest. Write both

STHh sores in the upper right hand corner of the first page of the
ii, § ig to bs added to the comprehsnsion scors
8 with the scoves on Tost I and with the

tost foldsr. Note thei
and 28 to the zal

1. e 1. produstivs 2. autumn

2. 30. 2. cheerless 10. lazy

&. happy i1, 3. rain 1i. motion

4, roof 1. & forest 12, slsep

5. 18, wet 8. .contented 13. sad

6. 14, imse 8. Ootober 14, dessrt

7. 18, foolis 7. nat 15, drouth

8. 18, aspring 8, 16. downhonriad

SILENT BEADING BEVISED

Bate
Form @ Form 3
78 81
118 gz
138 343
184 178
] 178 195
Vi igl 208

¢t the achisve-

Thess standards arg deorived from sscres w
ted hatwesn

ments of pupils early in the sehool year. The
ural schools and ity schools.

3



Bchool

Teacher

Grade

Comprehension

RBate

Number of pupils
making edch scors

Number of pupils mak-
ing acores betwaen

250-259 ............ -
240-240 ..o
230-239 ..o
220-229 ...........
210-219 ...
200-200 ...........
190-199 ... —
180-189 ... -
170-179 ... -
160-169 ...........
150-159
140-149
130-139
120-129 .......... —
110-138 ...

Median ,,,,_.,,.,

Median ...

Instructions for Making the Distri-
bution of Pupils’ Scores; and for
Pinding the Median Score.

1. The teacher must be careful that
her papers are grouped correctly
by classes. If she has but one
grade of pupils, say 5th grade,
or but two divisions of one grade,
say 5th A and 5th B, then her
papers are all grouped together and
but one ‘‘distribution’’ made. If,
however, she has parts of two or
more grades, say part 5th and part
6th, she must make two or more
piles of papers, one for each grade.

2. Arrange the children’s papers for
any class group in order of the
comprehension scores, the low-
est score on top.

3. Record the number of pupils making
each score in the column marked
¢ Number of pupils’’ under com-
prehension. The sum of these num-
bers must equal the number of
children taking the test.

4. The median score is the score on
the middle paper in the pile of
papers arranged according to size
of scores. If there are 35 papers,
the median score is the score on
the 18th paper. If there are 36
papers, the median score is half
way between the score on the 18th
paper ‘and the score on the 10th
paper.

5. Repeat 2, 3, and 4, for the rate
scores.

103-2p




