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CHAPTER I
THIRODUCTION

Huch hag been written of the maberial beneflits of

saience to soclety. Beisnce is concerned with every branch

of human actlvity, It is hailed as one of the major bases
of our present oculture and as the progenitor of an inde=

saribably wonderful future. Industry, agriﬁulﬁura and

‘1 other humsn ventures look $o saimaﬁiria research in those

fields ta ﬂraata the wonders whieh we are apt to eall pro-

gress and advancemeat. The men of aclence have become

rﬁasihive symbols in mofern soclety. They are herses. The

gammna-maa, recogniziag the need for thesge aclentific re-

searchers, thinks of sclence in terms of what it provides

-hiﬁ to satisfy bis ﬁeeés of food, shelter, clothlng, trans-

port and reoreation.

This rogognition of the material beneflits of seclence

- has had ite effect oo the curriculum of the sehwol. Any~

thing so worthwhile ag solentifioc resevarch and enything de-
mahﬁigg 80 many able researciers cannot long ocoupy & nege
1ligible portlon of the school’s time. 8o a great deal of
thought in eduoational research has haen.&ireeted toward
injeoting pure and applied sclence into the currisulum.
Reference o the several aigasﬁs of lnvestigationz in the

$eaching of mclence prepared by Franels Day Curtis will be



sonvincling proof of the growth of raesearch in thils area
of edusation.

Socience instruction of a aort h&a been déveloped
throughout the twelve~year pubiie.saﬁmal. The senlor
ﬁigh sehool has carefully divided the subjlect matisr of
selieace lnto appropriate courses and a fow students heve
the opportunity of passing from course to course obtain-
153,,33 some degree, the usually well organiged factual
eaﬁtsﬁt of sach. In the departmentalized junior high

sohool there has developed a general scisnse program which

is assuuing importance in the eurriaﬁlum b@aaase a£ the
fact that 1t.is a terminal ecurse in science for so @sny
studenta, Hencs, the achool must an&a&var\t@ make its
last contribution of sclentific knowledge to most of these
general seiaﬁaé sbtudents. Finally, the slementary grades
have wanted %o contribute to a science sdncation, Hle-
m@nﬁ&ry sohool entbusiasts have surveyed the flelds of
science to obtaln those arsas and understandings that would
be suitabls. In recent years the tendensy in the elemen-
tary rield has been away from conventional nature study
type of sclence inatruetion to a general ianfusion of sei-
enge content into the soclal studies ourriculum.

From the priwafy zrades bthrough high ﬁéh&@i,'éaiemca
ia taught largely as a body of kncwlaﬁge, 1&%3, principles,

theories and the various appliaatimné to man's uses. or



the most part this is the contribution of the eduscationsl
system btoward preparailon for s 1ife in aa ipereasingly
goloatirie ape. Viewlng the teaohing of selenge in s

superticlel manner, thiz night seem sufficlend.

There are severul philosophers and educators, howe

 aver, who belleve that selence instruction in the moder:
 $6&@¢1 has another and important purpose. aside from
tﬁauhiag'thﬂ organived truthe of sclence there iz the
method of gelence o be considered. "Our first conelusion,
then," wrote XKarl Pearson at the beplnaing of thiz cantury,
*aa £0 the value of science for practicail 1ife turns upon
the efriclent training it provides 1n asethod,"d

It 32 genorally consefed by writers in this fleld

that hebiis of solentific thinking should be the result of
‘solence temohing, Dewey, as early as 1910, in his book,

' ME& Think, cavrefully analyzed the process of objeetlve,
ﬁﬁ&éh@ifﬁﬂ thought. He hag consistently asserbted that 1L
abould be Seught:

‘ o One of the only two artiocles bhat romaln in ay ereed

{ of life is that sthe Tuture of our civilization depends
; . : on the widening spreand and deepening hold of the sci-
entiric habit of mind; and that the probles of probe
leme in our education is therefore to dissover how to
mature and meke efreoctive thils solentific habit,~

1 Earl Pesrson, The Gremmar of Seience, xd ed., Pt, I, 9.

2 John Dewny, "Scisnce as Jubject Matter and as Hethod",
Seclence KR&I. 127, {Ean¢ 28, 1510) A




In an address %o a lay grouwp Robert ¥illikasn present-
sd the importance or science as z method when he maintain-
ed that:

We need solence in edusation, and much more of 1% than
we now have, not primerily to train teochalcians for
the industrles which demend them, but much mors, bo
‘give everybody a little glimpse of the aeientifie mode
ot approach to lifé's problems and to glve everyone

- gome famillarity with at least one Pleld in which the
distinetion between correct snd ineorrect, or right
and wrong, 1s not always biurred and uncertaln and to
let him see that it I3 not true that "ons opinion is
8§ good as aasthert,l

Kilpatrick also upholds the ess@nﬁ&ai goneept of
teashing selentific thisking and relates it to the educa-
tion of the general clitizen when he writes that:

Bplence 15 a more vital matter of intelligent think-

ing than wost who elaim to represeat sclence in educa-

tion seem L0 wish or expect. These, in fact, often
geen %o uphold the idea that the rank and file can
use the yesults withoul thomselves thinking. This «..
- 18 @& virtuel denlal of the essence of science.?
£i1@&trick's “egsence of science® may. be sSynonymous
with the &raen used term "splrit of science”. #riters
take little or no space to explaian thair-mﬂaﬁing of such
terms. It seems reasonable to conclude, however, that
they refer in these cases to the secientitic attitude and
method., Vietor Holl is prominent among those in teacher
1 Robert A, Milliken, "The Relstion of Sciense $0 Inﬁua‘nry“
Selence, LIIX, 30 (Jan, 13, 1929)

2 Wi%%%&m.ﬁ* Eilpatrick et al., The Bdueationsl Fromtier,



aﬁﬁh&tiﬁn who most olearly advocate more attentlion to a

geiance aéueatian to provide training in selentifie think-

Anag. Dr. Noll recently editorialized:

«sy It 18 only through the inculcetion of the spirit
of scisnce that progress will come. It is to be
hoped that the post war period may briag,a graatar

1
- gensitivity o it 4nd a more unlversal acsspiaasce of

;3 ra&panaihility to meet it through selsnee sducation.t

It seems loglcal to expeet that thé sslence subject
area of the owrriculum should leed in developing the de-
sirable habits of gelentitic thought. 'Hawavar, there 18

a aaa#th of svidence to support such a conelusion. GCon-

sldering the importence of training in selentifie methsd

and attltude more studies in thla field should bhe expeoct-

_8d, TRducational and psychological research needs direc-

tion towsrd this problem. To the tescher and then the
student the so-called intangible scieatific a¥titude and
nebhod nead ﬁa become more btanzible., They nsed definition
and analyals; thelr teaching needs analysie and lmprove-
magt; reselts need 4o be tested by some nawftyye of sval-
watien instrument. |

This development needs not oaly to take plage in the

ae;enea a?aa of the éurriaulum but in each portion of ﬁhe'

aurrlanlﬁm that lends 1tself to the problem approach.

,1 Victor Noll et al., "Symposium: How Qaa Seience Tducaw

tion Make Its Greatest Contribution in the Post War
Pgriod®r, Belence Educatlon, XXVIII, 287.



There will remain a ocurious inconsistency ln our educe-
tlon for democracy as long as the currlculum is designed
to teach an accumulabion of facts rather then a method of
thinking, To 1ts_e&ucatiaaal syebem demoeracy, then,
presents a problem. The problem is stated by Dewey in
m¥§?sﬁ§m-ggg-&g;t&ra; when he writeas

That the aschools have woatly been glven to luparting
informetlion ready-mede, along with teachiug the toola
of literacy, oannot be denied. The mebhods used in
agquiring sueh Iinformation are aot those which devel-
op skill in Inquiry snd in test of opinions. On the
eontrary, they are positively hostile to it, They
tend to dull native curiosity, end to load powers of
obsarvation and experimentation with such a mags of
unrelated material that they do not opsrate as effec-
tively aa they 40 in many an illiterate person. The
problem of the comuon schools in a democracy has
reached only its first state when they are provided
for everybody. Uatil what shall be faught and how it
i taught 13 settled upon the basig of formation of
the aselentific attitude, the po-called sducational
work of schools is a dangerously hite-or-miss affair

- as far as demoeraey is concerned,l

Rarl Pearson recognized the need for solving this
fundamental educationel problem deseribed Ly Dewey. Pear-
‘son xefarzedlta the close relationship bétweaa the sel-
-ontific way of thought and citlizenship when he wrote:

+xe Buch & man, [bne trained in sciencd] we may hops,

will carry hls sclentific method into the fileld of

sooial problems., He will secarcely be conbent with
merely superficlial statement, with vague appeal to
the imagination, to the emotlons, $0 individuel

prejudices. He willl dsmand @ high standard of rea-
goning, a ¢lear ineight into facts and thelr results,

- 1 Johu Dewey, Freedom and Culbure, 149-150.



- by which those

and his demand cannot fail to he beneficial ﬁo the
community at large.l

It might be concluded, then, that withia its method

and the attendant habit of mind, sclenece hme a desirable

maral value. ‘It.wauia'ha a progresaive step to seek means

moral valﬁa. and,
the rank and file,

democratic soclsby

ag it could Ghen be spread throughout
perhaps some neglected problems of

oould be resolved.

1 Karl Pearson, The Grammar of Seisace, 3rd ed., Pt. I, 9.



CHAPTER II
THE PROBLEM

Statement of the Froblem. -

nt

Thia,inv@stigatiﬁn la coneerned with the developnm

and anglioatioa of a test bo detect certain hablés of the

. pelentific attitude emong hlgh school gelence students.

- Prellminary invéstigatian relative Lo the problen
gentered around the two'fallawiug procedures: |
.(i} An attemgi to determine and define the scientific
attitude and its relation to selentific method.
{2) & consideration of the repults of pre#ipus studies

related ta the above problem.

' &n Analvsie of the ?rahlem.

- With a genéral ahﬁ.pms&ibly sxbensive study such asg

presented by this problem 1t would be possible to proceed

in several directions. It was, therefore, agsaﬁtial that

'the problem be aﬁ&lyaed and limited. Then, on the bagis

of sunh an axaminatian, th@ procedure of researeh could be
&evalapeﬁ.

' Intalligenb considsration of the problem first de-
manded that terms be defined. o it was gecided that the |

- term “s&;antitic attitude” should be made elear. Thls in-



4;;}

volved atiention to the bterm "selentific mebhod” with
which vhe attibude in linked, and tﬁ@ aore inclusive ex-
presslion "selentifico Lhinklag,

E

Anothey prelimlneyy tosk involved the dlscovery of

pravious aﬁtem@ﬁ& to study the beaching and teating of sole
m;ﬁ%ifaa %ninhine ﬁaiénﬁiﬁiﬂ atbitude and nethod,

Feilawing -] ﬁaf&nitlsu of terns and & revisvw of the
ra&ard&& researeh In the fleld of this nroblem 16 was dg-
¢ided that there was a possibiiliy of inaugurating o best-

ing procedure by which a pardtlal oiody mf the selentlillc

. attitude could be made. Ultluately it would seen desir-
. able to atbenpt the construction of ra svalvation Ingtrue

. ment that oould bo salled a vest for Lthe selentiiic atbi-

tude. In thiﬁ sbudy, bowever, 1% was thought bosb o
1imit the problem by Lesting for only eserbein aspoets of
the seientific étﬁiﬁu&@q The selection and delimiting of .
the problem is desaribed in the intvoduction to Chapter V.
.I%'was planned o ﬁﬁﬁﬂﬂfﬂ?ﬁ the Lesb, &ﬁmimi@ta” i%

$a gartaln nizh sehool 3ezvnﬂ@ sbudents, sssenble the Goba

' &nﬁ @xxrﬁa% whatever aanm&uwsama ﬁﬁgﬁt bﬁﬂ@ﬁ@ apparond.

This was to be done knowing, of eourse, Lhat velldstion of
a test in this avea lg @iffi@ai%n it wan *qiﬂﬁgu, lovwevar,
that some sipniflesnt &ﬁfﬁfhﬁﬁ}ﬁﬁ.mi@hﬁ be pained even
though validation of the test proved 9 he & oajor une

certainby.
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Summary of Problem Adnalysis.

{1} Analyze and define the mcientific attitude, the

| sclentific method, and selentific thinking,

{2} Review the réaeareh related to this problem.

“{3) Attempt to consiruct a test to show evidence
of the possession of certaln aspéeta of %hé
solenptific attitude.

() ﬁﬂminiatér the test o check groups to determine
value of items, arrangement of ltems, methed of
adminiatratian and time needed.

{5) Revise test into final form.

{6) Administer revised form %0 eleventh and twelfth

year acience students in a variety of high sshools.

(7) Assemble data from tests and form any Justifiable

. conclusions. ' ; }f
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CHAPTER III
A CLARIFTCATION OF THRMS

A Definition of Seience.

For purposes of education scilence muast be given a
dynamie deflinition. Yebster's dictionary has defined
a&ienae'aﬂ-fallawa: "accumulated and accepted knowledge
which has been systematlzed and formulated with reference
o the discavery of grs&t'ﬁru%hs or the operstion of gen-~
eral laws; knuwl&dge'claaeifi@ﬂian@ made available in work,
1life or the sesrch for truth.®™ The last phraase, "The
search for truth” provides the idea of activity. It is of
importance here thet seience be 1nterpr@tsd_a$ an activity,
as & method by which men seeks the truth., Call selence,
then, a saﬁﬁch faé the truth, a sclentist the searchsr.

"A mere collectlon of Tacts no more constibutes
| aéienea then e collection of pigments constltutes paint-
ing," wrote Professor A, Heyer of Stanford,l _

John Dewey distinguished between solence as a oollec-
tlon of facts and sciende as a search for truth when he
declarod: f

Seience has been taught too much as an acoumulation of
ready made moterial with which the students are to be

1 A, %W, Meyer, “"Science end Uopduct®, Seientific Monthly,
XXVI, 222, {¥sreh, 1928) '
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made familiar, not enough as a method of thinking,
an attitude of mind after the pattern of which meatal
habits are to be trapsformed,’ |

Selentlific Thinking - Attitude and Method.

It 1s difflcult %o meparate sclensce from its method

" of thought. "To me the basic thing about science,” Tliot

Blackwelder remarks, "is an attitude or habit of mind, a
wmf of thinking which is eﬁaraé%exiaﬁia of those sntitled
to be called scientists,"® There is some confusion among
modern writers fagarding.a yrap@r distinction between the
terns "soleatific method® and "sclentific attitu&a“; |

Some authors use the two terms interchangeably. An under-

- gtanding of both is n@ﬁesaéry to apprehend the more in-

clusive term "scientifie thinking®.

Curtis, who haa nade & ﬁumber ot imp@rtant contribu~
tionz %o the teaching of sclange, wrltes:

Selentific methods and attlitudes are of necessity

¢losely related and inseparable bub they are never-
theless distinetly different concepis.t

He expresses the relationship by a&&ing:

1 Fohn Dewey, "Solence as Subjeet Mastter and as Wethod",

Selsnee, XALIL, 122

Eliat Blackwelder, "Sclence and Huﬁan Prospects™, Sei-
ence, XCIII, 359-36ﬂ {April 18, 1941)

3 Franeis D, Curtis, "Teaching Seclentific dethods¥, School
Selence and Mathematics, XXAIV, 816«817 {Hov. 19345




. '

3e£entifia gbtitudes are essential 1in the employment
of solentifie methods and smploymsnt of seientific

mﬁthaﬂleantribnhea traininog in the sclentific atti-
tudes, - ’ '

Continuing a discussion of the relationshkip of the
solentific method and the aeiéﬂtitiﬁ attitude, one of the

P C — o i as

. b L2 a

dequate comments is contributed by the late Flliot
R, ﬁ@wﬂing.' The following also most clearly defines the
solentifio attitude:; | '

: Helentifleo attitude ... means that attitude whieh lm~
. pels one to attempt the solution of problems which he
_ Taces by sclentifie thinking, or good refiective think-

ing rather than by trial and error method. The sel-
entifio attitude ls more than an intellectusl sssent
te the proposition that the scisntific method of
thought 1ls a desirable method of procedure., It is an
inmpelling attitude and is therefores at lesst partially
saturated with emollonal slements. The selentific
attitude is a fervid convietion that problems within
the range of science ganm only be suocessfully solved
by the selentific method of thinking. The fervor is
gaiiw%at-akin in its intensity Lo that of a religious
elriel. ' '

One Judges, then, how completely the selentific attl-
tude dominates & man by noting ia how far he has re-
gourse to the sclentific method in solving his prob-
lems. And that is the sole criterion for judgment.
If he tries to solve some speciliec problem by refleec~

- tive thinklug, he manifests ian thie instance the sei-
entific attitude, If he hablitually tries so to do
when problems arise the selentific attitude iz well
satablished.

‘But_ he may be quite ungkilled in selentifie thinking

and s0 in nine cases out of ten reuch wrong solutions,
- The auccess of his efforts depends on his gkill in

1 Ivia, 816-817
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thinking not on hiz sclentifie attituﬁe.l

With this dareful‘ﬁeparatian of attitude and method
an analysis of each may clarify further their measings

and relationship.

e P S oy

Apalysis of Seienti Method.

The following ig a brief outline 6f the sclentifie
method. This is the method which John Dewey calls the
“Pattern of Imguiry*.2 |

The sclentific method requirss at least these eix
stepa:

o Recopnition of a problem.
This involves an slertness, & curlosity which
leads té_lcaatian, isolation and acsceptance of
& problem. |

{2) Apalysis of the problem.

Attention must be glven to carefully deflning all
aagéets, and carefully observiag all implica-
tions of the problem. Here too eaﬁemrn is givan

- to the plan of attack om the problem.

(3) Provision for research,

1 E1ldot ?.k?awaiﬁg; “The Setentifie Attitude and ki1l
n Thinking®, School Selence and Mathematics
XXAIV, 302-303 (March 1934) ' "

2 Fonn Dewey, Loglo She Theory of Inguiry, Oh. VI.
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Research graaaauras include the collection of
related facte by:
=-» observatlon
-~ experimentation
_ - ﬁeasaniﬂg
ufk;) ?brmat;ag of hypothesis.

The hypothesis or hypotheses cocur as a result

of synthesis of faotors resulting from the re=-
- gearech activity. The hypothesis is tentativse.
setlon of hypothesis %o Lest.

agaiﬁ exhaustive observation, experimentatlon,

reaaoniag. reclassification of faots are used to
3ust1ry ths acooptance or rejeetian ar the hy~
poﬁhaaia.
ié) Bstablishing & gconclusion, ‘

Tha conclusion has a definite relation to the
original problem and results from ocareful use of

| the yraviausly'staﬁe& steps in the selentifio
methad. |

Analysis of Selentifio Attitude.

An attitude does not have'sueh gualities that meke i%
sasy to define or establish. Downipg hag given a fairly
olear distinction between the soientific attitude and its
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aggompanying maﬁneagl  Some writers iﬁeﬁ:this-éi&xﬁty, howe
| ever. There seems to be no deelislon among sclence educators
whether there is one scientific attitude or many. In this
&n&;gtigﬁt&én'?ia%ar Holl's analysia of the éeiaﬁhifie
attitude will be used. Noll has acoepted the point of

view that an attitude is established by the acquisition
-cf a nﬂmher of habits. In the seientific attitude there
are prabnb&g mmng;intarralaﬁaa.haﬁi%a; the combination of
~ whish produces a whole single attitude whioh directs
‘thought and behavior patierans of the individual. Noll
1iste the following habits as the constituents of the sel-
“eutific attitude. o | '

{l} The nabiﬁ of acouracy.

(2) The habit of intellectual nonesty.

(3) The habit of open mindedness.

{4) The habit of suspending judgment.

{5) The habit of looking for true aaﬁéa_and effect
| - relationghips.

-{6} Tha habit of eritlcisu 1nclaﬁing self eritiﬁism.z

Other studies present aﬂdiﬂianal habita or 5ubéiv1~
’ slens of those glven above. ?br the mnst part, hawavar,
thasa givan here will sufflce for clarification of the

1 Elliet R ‘Downlng, loc. eit.

1_ E'Viatar Roll, The ?aaahin; of Selence in Elsmaatary and
Secondary Schools,
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term "solentific attitude.”

) Snamagx¢
- XIn this gay&r the term "scientific thinking™ refers
to that method of thought which is used when an iﬁﬁi#iﬁuml
"gbasésass both the sc¢lentifls method and the sclentific
attitude. | o | |
Selentific method is used in the singular and refers
%o that method which includes recognition and analysis of
&'grabl&m, research activity for selection of facis by obe
servation and experiment, hypotheses formetion and test- |
ing, and rinally'%ha,rarmﬁti@nfaf a conclusion. |
The selentific attitude iz used in singular aumber.-
I is r&@ar&a&:aa being the result of several iataxralat*
ed babits such as habits of aseuraay;'iatﬁlimetual h@uaaﬁ?,
suspending judgment and others. |
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CHAPTER IV
RESEARCH STUDIES RELATED TO THE PROBLEM

Listed in the bibllography ere a number of studles-

- related to this problem. ¥any such gtudlss are reported

in-periodical literatu
bock form. A few of the noteworthy pleces of research are
aummariéa& in this chapter.

Phiiaab?hers,\eau¢ataré and scisentistes heve polnted
'uuﬁ'ﬁha-impartanaa of soientific thinking since the time
~ when Franﬁie'ﬁaean'wwﬁte the Hovum OUrganum - the Hew mebhe
‘od. But aveﬁ harareiﬁﬁean'suara a student of Vepalius
wps onoe supposed L0 have said that he was s0 baught that
he éanlﬁ &isaavar‘nsw $ruths for himself, Was be not re-
| ferring %o the method of selence?

fareful attentianrﬁa the tesching of scientific abii-
%udé'qﬁﬁ method, however, does not appear in educational
.liﬁﬁratura until thé beginning'ﬂf the twentieih centbury.
ﬁ@wyy*slyresenxatian,af saieﬁtifia thinking in "“How Ye |
Think" in 1910 as well ss Armstrong's “The Teaching of the
An&ﬁiﬁhﬁiﬁié dethod™, published in the seme year were prob-
ﬁbly‘ﬁa%h'impurtant actuators of later writinz. Jobn ¥,
. Wbﬂﬁﬁuil spoke and wrote a great deal about the Wtrué 80~
entific aﬁirit", which he thought was best taught through
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what he eslled the “pf@jeat mﬁtmaa".i'

His work was vexry
largély practienl and of definite valus, ﬁh@r@f&ré, to the
slassrodm teachers of the time.
| 1% is-inﬁerﬁatiﬁg to note that a recognized textbook
in the prineiples of solence tesohing published 1 1?1?.
“gpends Little spasce {two pages) in discussing seclentific
thinking and maikes no practical sugg&ati&a for its teash-
ing other thqn.réf@feﬁaa t@*@@@&h&ll‘m-”&ﬁience DY DTO~
jeets.2 It ﬁ@éa eaaﬁaing however, an enthusissm for the
“syiriﬁ of science”, A eﬂ&yﬁ@r oo testing wakey no refer~
8nce tﬁ'tha p&aaiﬁility of testing eny aspeoet of the 3ai—
entific attitua@.

&Itheﬁgh there may have bean a fow sarlier studies,
9ng'a£ the significant contridbutiong to a study of seisn-
tiflﬁithinkiag’aamg from Curtis in 1924.2 Among other pro-
sedures he devised a teat for the seientific attitude and
administered 1t to various groups. Some goups had re-
eeireﬁ amphasis aﬁlﬁﬁva}agmant of the sclentific sttitude
while the aéntral grauyé had nsﬁﬁ The test ineluded
%hirty-faﬁx'it&marin the nature of problems about which the

1 John ¥, Woodhull, The Teaching of Se¢lemee, Ch. LIIL.

2 George R, Twiss, A Tazmbcak in tha ?rina1§1¢s af Saianas
Teaching, 484.

3 Franeis Day Curtis, Some Yalues Derived from Dxtensive
Readine mf Geﬁerél ﬁaianes,
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student was to express an opinlon or conclusion., Follow-

ing are two sample items from the test:

Item 15. I needed the lights yesterday moraing, hut
when I pushed the wall dbution none of the
gleotyie lamps would light. I immediately
sondluded that the power must b@ off in the
main iine.l :

r{ﬁﬁéémthe atuﬂen%lréasiVﬁé eredit il he indleated

that the ounclusion was unsound.,

Ttem 32, Nob long ago o miner returning from Alasks
reported that on the frozen tundras, where
he believed no other wan, Iadlan or whits,
‘exeopt himself hed ever been, he agtually
gsaw a live mastodon or mamuoth.

8, It i3 undoubtedly true,

b. Bis report is unlikely to be trne,

¢, X wouldn't belleve the report unless
- ¥ saw the mammoth or mastodon myself.

4, His report migh% be true but is ?ery
- unlikely to be.

. {Here the atﬁﬁent recelved most credit for answer (4),

not quite s much for answer (b}. He lost consideradle

eredit for answer {o) and lost even more for aaswer (a).}

The items of the test covered the following poinls

whioh Surtis called the sclentific attitudes:

- Ye Cozvietion to universal besls cause and effect
relations, rendering untenable
a. Supersiitiouns beliefs in general, as "signs"
of "“good or bad luck,” and charms;

b. "Unexplainable mysteries,v

e. "Beats all® attitude, cammanly rovealed by
1. Too ready credulity;
2. Tendency to megnify the 1mpurtanea of

;QZ§§Q¢i 63% 
2 Ipia., 66.
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solncidence.

11, Zensitive curiosity oconcerning reasons for hape
- penings, coupled with ideals -

a. Of careful and sccurate obssrvation, or of
egqually careful and accurate use of psrbinent
duta previously collected by others;

b, Of patient collecting of dalaj

¢. Of peraistence in the search for adaquat& ax=

_ . .plenation.

III. Babit of delayed resyanse, holding views tentative~
1y for asuitable reflection {varying with the mat-

ter in hapnd).
a. To permit adeguste consideration @f possible
options;

ﬁ. To permit a conscious plan of attack, elesrly
looking forward %o a prediction af tne prob-
L ~ able outcome, or solutlon. :
- IV, Babit of welighing evidence with respect to its
o -4, Pertinence,
b, Soundness,
. Y Aﬁeﬁuﬁﬁy %
¥. Respect for another's point of view, an open-mind-~
- edness and willlogness to be coavinced by evi-
dence.~ _
it will h&-réadily notaed that the sam@le itea nunber
15 taken from the test of sclentifie ettitude would relate
itﬁsif.ﬁo I1Ib above. In sample item 32, answer (a) re-
iatas-tb Io showing tn@ ready eredulity. OCurtis assuncs
that all 1t&ma and posslble answers In his test are oon-
‘nected with hia-list of soientific attitudes. Some of
'-Gnrtia' rinﬂings were as follows:

1. A little 1nstruatian in soientific attitudes pays
large dividends,?

1 Ibtd,, 48-49.
2 1pia., 78.
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Seientific attitudes can be meacured objestively.l
Selentifie attitudes are not possessed %o any
great extent by pupils in. general soience. Fxten-

sive resading of selentific literature contributes
to the selentiflec attitudes of the individual, but

not to an extenl mecured by a small amound af elass
time devoted specifically to the teaching of seim
entific attitudes.?

There ig some evidence of pogitive correlation he-
tween Brightnsaa guotients and aaieﬁﬁifie abbi-

o In 1933 %inﬂlai? and Tolmen stuﬁies the effsct of
 selentific tr&ining upon prejudice and iilagicalitg of

thaaght among high school students., As a r@ault of their

studies these reseavchers stated that they "have found o

' évi&@ﬁca for the 'trensfer® of legicaliby of thought or

 ,¥9&36§&%1@ habits of thought from fields of szpecific $Oi~

aﬁﬁi{ie training $0 tlelds involving questions of scdnom-

1o, ﬁtﬁiﬁal and soelal judgnent, "4,

As far as the writer has been zble &0 disocover, the

first published teat gh@wiﬁg an attempt to messure any of

thﬁfﬁhhitS-groﬂueing the scientific attitude was Zyve's

2 mpga,, 112,
2

Inid., 112.
3 1pia., ?S‘Q

'5’Eamsa H. Sinalair and Ruth 8. Tolmam, "An Attempt Lo

Study the Bffect of Selentifie Training Upon Preludice
and Illogicality of Thouwght®, Journal of Rducational

Paycholony, EEI?, 370, (ﬁay l§33}
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Stanford Test of seiantifin Aptitude.l The alm of the test
was prhmarily'té.detaet'and measure a@rtain‘traiﬁs asuch as

axperimgat&l bant, aaauraeyraf ahsérv&tia&, suspended judg-
ment and others. The test consists of eleven such parts.

Scores on the test seem to show a positive correlabtion with

“amount 6ff%rﬁining in science and amount of laterest in sel-

. 8Roe. Eyvaia ﬂasﬁ is af interest here because of his Blw

__ﬁém@t\ta3msasara some of those "intangibles” that constl-
tute the seisntifie attitude. His provision of probleas to
measure such habits as “suspensioch of judgment™, *detecting
inconsistencies™, "accuracy of interpretation” and others
ﬁrh'na#eworthy.

~ Another contribution to the testinz of scisntific atti-
tude 1s offered by Vietor Noll.2 His test im probably the

-most widely known of the few that exist. It wes published
at ﬂﬁlﬂmbia'ﬂhiiﬁraitg in 1934. Of his test Noll writes:

This test was designed to measure the chief phases or
aspects of what are ¢alled the weclentific attitudes.
These incinded open-nindedness, suspended Judgument,
agouracsy, understanding of true cause-and-efleet rola-
tionships, intellectual honesty, and eriticalnesa,
The tent does not depend on instruction in, or koow-
ladige of, sclence, but aims rather to measure these

attitudes in everyday life situations, on the theory
that unless solence teaching produces these hadblts of

1 p.L. Zyve, Stanford Teat of Solentifie Aptitude, Stan-
ford University Fress, I929. -

2 yigtor B, Noll, Whet Do You Think? {A Tesb of Selentifio

Attitudes), Bureau of Publioatlons, Teachers Coliege,
Golumbia University, 1934, 35. . ‘ '
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thought in non<laboratory and extra~glassroom eaviron~
ments, they are of little general value. ¥ach form of
‘the test aima o meagure sach of the six componenis
mentioned through the use of 112 items of either a
' thraawraagansa or a true-false {ype. +

Some sample items fram the Holl test. £ollow:
{1) There is no use working any harder than is necess-
ary to “get by,
iﬁi A high forshead is a sign of intelligence.
3} Qur next president will be a Democratb.
(4} Any nation that persecutes the Jews, as Germany
has recently done, must be totally uncivilized.
{5} If my teacher says a thing is so, it muat be 8042
Item 1 above is suppoged to measure intellaatual hon-
esby, Item 2, the hablt of looking for cause and sffect
rglatianshiga,'itam 3, the habit of suspended Judguent,

item 4, the habit of open mindedness, and itea 5, the habit

of eriﬁiaia&. In addition to these five types There are

th&rtyuaignt itens whiah gurpart Lo NeESurs aeauraeg of

| nbsezvatian and ealoulation.

ﬁn imﬁartant im@iieatian ef tha Holl: ;aat desoribed
above is that bhe habits of seiantirielthgnking are equally
wainahie-within and without the field ef_séienaa, Glenn
B&air; in a study af“thé.ﬁéll'ﬁegﬁ, challenges its #aii@a

ity¢3 He gave the test to sizteen seieﬂ%isﬁa.'eaa& holding .

 1<?1ataw*ﬁ. Eail, The T@aﬁhing of Selense in Elsmantaxg aﬂd

Sgagnﬂary ﬂﬁ&&lﬁ, 231,

" 2 glenn ¥, Blair, ™rhe Validity of the Noll Test of ueien- |

tifie Thinking”f The Journal of “dueaaianal Psycholo
iXXI, 53, tﬂan. 1950}, » , |

3 4., 5.
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8 Phae i, :"faﬁf.‘:’s‘l‘.'f. found thet geveral lbteas are dsbabable.
Blalr recownonded changian $he seoring oy bo sonfupra with
the answors of ﬁha selentists ond the elimination of doe-
batable itenz.

As oo maif soports an unpublisbed test fox selentifiec
abbitude in 1936.1 Using the Tive nolnts of the curbtis au%é
Line of the ﬁ@i@ﬂ%iﬁi& abbivude HolY developed o 150 lten
best. The averose tis 1 fﬁr hiﬂn.aehaal'a@ﬁimfs was &0 mln-
-utes, ﬂzudﬁaﬁﬁ oiroled mae of four - sypabole precedlns esch

iten. Some saapleo lteas follow:

gt

(T - txu&, P o« false, 10 - lnpufficiont data, 3 =
ﬁ{:’ Z}i‘}b 3&34-3“%1% ¥ .

Thom %. A nresident of the Ualbed Gtates should
nob aerve @ore than Ltwo terms only because
16 bas been custamary not 5o 49 5.

Ibem 22, My aotor posas o 1aai power bHoday: there
maoh be sone reasos Yor it end the trouble
should boe correntud.

4

Hoff found ao slgnificast eorrelabion with seiensifiec 2=
tituldle, school sraden noy with eomprebenalon and speed mf'
rezdling.

ﬁ@ﬂ weth Love presented B test oy bhe selenbific abile
tude in l@}?, The test mas enlled Yseleonbi ific Avvltudes -
,?hi#klﬁg Taat®, It won composed of %w@ﬂty=fau? Ibeas to be
completed ia 40 mlnubtes. One pard 1nv@l§aﬂ toustiag the

1 AcG. Hoff, "A Test for
enoe and Jdathesatics,

Attitude™, School selw
7 i{} { u‘ﬁt -1 .L’? :3@ S( o




pupil's abillty to develop an experiment in 2 sclentifle
MENNGT Tha gecond and $hird parte conbtalssd itensn of ine

g @ifficulty in whdeh the vtandent wrote out or chose

greasin

statements showlng hils ability to recopnize and velph 88w
sumptions, This test, as well ap the Holl test, ettennied
0 establish btenbtative nopme. Pobh tests sown 50 be Une

- gvailable at prosent.

- Pwo intersstine contribubions tovard cvslustion of

teaching selentific thinlking bave beon mrde by workeshop

groups in recent years., The value of the work iles seinly

5

in ite vsefulness to the cleswroosn teachers Faviicipanbs

in the selence zroup of the Procressive Tducnbion Asnneisne
el K

tion workshop in 1937 presared testelike ezevcises in gele

gntific method and attitude albtboush they 4ld not refer o

them as such. In general the test Jjtens wers exbensive

raq&iriéﬁ more than ten slnubtes to eounplete eagh iﬁ@raiﬁﬁ,
ne @f“%ﬁ$‘ﬁaatﬁ je ﬁﬁa@m\im part in Appendix ¥. It

will he note there thet o narscraph of iﬂfarm&%iam in

'givén followed by soversl interpretations of the data in

the paraspraph. The siudent is ingtructed o mark each

interprotation as elther true, zrobebly true, probebly

'faiﬁa, or false, “here the student thinks the data slven

are inpufficient to dseide armong these roasibilitios he
ls o c¢lassify the inbterpretuation as guch.

On the basls of en amlyeis of Lhe studente' responsocs
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ot Yests ﬁ£ this stype it iz possible to debest the Tollow-
- ing siguifioant ﬁanﬁea&iaa of behavion:

1. Rzaagﬁizas Srus ataﬁamanta as trua, falsa as false,
VLR *
2« Tendency Lo be overcaultious.
3. Tendency to be exbramely ovorcantious.
he TonGoney to go sounswhat beyond the facts,
- 5y Pendensy Lo go rathoy far mwnm} the facha.
b %enﬁanﬂ to gonfase the pr ¥ brup and the probe
2 L ag .
7 %3 gaa o Judee statements as beisnz 1n the dirscw
- tion ﬁf‘*ﬁrum* or *false' when the date support an
. Spposite dlrectlon. Wide srrory in juﬁﬂmaﬁtm
‘8. Tendoney to judpe stealemenic 28 having & groater
- gartalnty of truth than $he data Jjustify.
- 9, Tendeney to iudoe stobements as heving a greater
certainty of beling falge than the data jJustify.
15, Tendeney to be more gerbtals thap the data Justify.d

| In 1939, a workshop group at ﬁh&ﬁfﬁrﬁ Univerasity devel-
: aped avaluation iﬂﬁtxﬂﬁﬁﬁﬁﬁlﬁimilﬁf ﬁm'thﬁ one just duge
_#riha&p The following ls an seenple of & test to dlscover
 the student's abilibty %o draw a correet hypothesis:

One evening a boy entered the hatbroom of bls home and’
tarned on the cold weter faucet of the lavatory. e
found that the wator merely trickled from the plpe.
Usually when the faucet was turnsd on there wap & gop-
lous flaw of water.

3 Read the f@llﬁw&ﬁg four possible explan~
9F the lack of flow of water from the fausset
_anﬁ, hafaza reading the statements of facts and obsere
vations llsted below, place in the blank space just
under the ilat of hypotheses the lebter {either 4, B,
" Oy o D) of the hypothesis whieh you would sheck with»
out. rartnar'@viéﬁagﬂ»

i Qrmm.ﬁaﬁarigzs Prepared by Eartiéipanta in the Selence
- @roup of the P,T.h. Torkshop, Sarah Lawrence Uollege,
Bfanxwilia, ﬁ.?,, 1937. _
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Hynothesss
Ae His father had falled o op aﬁ Tully
- the walve on the house maim {waber
line) when he had used 1t savlier
in the day.
Be ?ha pressure on the street paln was
; oW,
Cs There was gr&val ciﬁggiﬂﬁ the cold
water favceb of tae lavabory.
D, The main iiﬁ@ to the house from the
. Birest wag leamk lﬁgﬁ;g '

Ingtructiong: After haviag studied the following statee
ments blacs 3 chack wmark In Gols T to the zight of the
hypothesig whilch you would then ehoose as mos b ovalid,

In gols 1T plase the awabers leg. by 2, 3, atoe)
of all statoments wilch sbtrengbhen sach hypobhesis.

I Cole IT1 morh similarly all hypotheses with the
augber of {hose statenonts which weaken cach hypothesis,

In Col. IV mark siballarly all hypotheses which are.
sompletely ellminated by certaln statements.

Statement of Fachbz and Observations

1. Bis father had turned the house mada off in order o
pat a new washer op the kitehen faueet.

2« Thorse was g zrest aspunt of Dine pravel in the dlteh
iniwﬁiah the sorvice crew had repalired the broken
B .

3. The flow from the hot water line in the Fxtﬁhan atso
has been very small singe sarly afiernoon.

4. The service orew hus repalred the broken line uander
water.

$.. The water flowed fresly and with usual pressuye from
the garden hoge with which he had waterad the roses
later in the afteraoon.

6, The sprinkler systesn in the lawn is working Just as
well as uzual. '

Classroon use oF such evaluation instruments os the
twa Jjust deseribed would add zmeterially to the deovelopnent
of aai&uﬁifia-thinkiag‘ soelenge and soglal stndies classes
1 8,8, Hart, "Measuring Critical Thinking in a soienoce

,G@nrs@“, Galifarnia J& raal of Secondary Bdueation,
X;?, 33?$ ) 1%)
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could use ﬁha ﬁxéraigﬁa to advantage. The writer, however,

has bheen unable to dlscover any study or report of the re-

sults of their usaga. | |
&:raaant\a%uﬁy on gne aspagt ﬁf the soientific alti-

tude was made by Louls Pelolman, Christopher Columbus High

% : 4 + -y p 3 ,
Sehool in Y¥ew York Olty. The gensrel tople of his doetoral

~ dissertation was "The Ability of Soience ﬁtmﬁant@ o ﬁaga
Gonelusiong®, 1 'Eiﬁ prabl@mjﬁay ba &riaﬁiy sbated by these
three queations: | 7
{1} vhat 1z the effect sf‘iﬁatrnatimnai puphasiy on
- ABility tﬁimak@_aangiaaiaaa? |
{2) ¥hat is the relationship bebween mental age and
. ability to make conclusions? |
{3}.%ha$riﬁ the relationship %eﬁwaea'éaaﬁing abliliity
. and a%iliﬁy to make conelupiong?
Qﬁi&h@&g-&eviaa@ a bvatbory of three testa and adaine
iﬁt@raé thes o experinendal and sontrol groups in ninth
grade g&m@ﬁal-&ﬂiaﬁga slasnes. Approximately 550 students
were lavolved, Following a ;ériaﬁ of training in the abil-
Aty to develop sound eonclusions, an a part of $he semese

- taris eourse, the experimental group was again piven the

&aat, ‘The aant;al group having kaﬁ-ng instrustionsl emphage

i louls Teichman, “"The Ability of Seleasce Students to Make
: %ﬁn@%uﬁians“, Belence Idueation, IXVIII, 268«79, {Dee.

e



found to produce QELaificantig hilashe
did besching Stechnigues whileh 414 aot eooh

by %h& Teichunasn study

gontile of mental and po

0

48 on the experimental factor was also clven the Leost. The

following conclusions wero stdted:

(1} & Yeaching @QwhﬁAwus whleh puphoslizes the abilisy
0 make auaclusian%, to judme conolus ang, and Lo
gtate rossons wity sone gonclusisng were Toulsy wag
uﬁ*.ﬁ“ém G oa ﬁ%iﬁi‘l
wmslae thase

abiiiﬁiasu ) . s

{2) Students with hizh ment ability o iy

mors like AF

i

F15 8
$o show inltial &h&?i in the ability to wmake GORCLG-

gione than are those with poorer mental developnont.
(3} 3tudeats with pood readiang abllity are wore likes
1y to show inltisl akill in the nhilily so inder than
are thogs not 30 well able to read. ' .
{4) Mental anlilty end readine abililty ore very poor
Indisations of the abil&ty Lo 1mwr§v@ saets skill iao

Cmakling concluvgions.

{5} Tho ﬁ&il&ﬁ? to stote g o nlwvﬁ&ap the ability o
select bthe bagt reasin for o Poulty conalusion, and
the abllity o selact Lhwo hast ponelugion Lrom anong
several presented, are nob ldentlonl anilltios, +

A pﬁ?ti@ul&*lv signlficant laplication brousht oub

is that sivdents in the lower pop-

¥

ain

7
‘-e.
u"ﬂ

L & w oy S N & g e &
st%@ were abla OO Lmprove
\

thelr abillty bto make conclusions.

The few studies mentionsd here would sean o indlente

that the tobal amcunt of research on teachlig the solone
wific ﬁttiﬁgﬂﬁ_iﬂ iongonsdlacratle. A hopeiul 222n 1o bhe
lapge nusbor of articles de vobaed b0 pelentiric aethod and
attituds in @ﬁaﬂa@imﬁgl periocical llivevature. Alzo the
nnﬁh@r of unpublilshed fthoeses in this sres is aignilicaat.
The greatest amount bf Uils maberi ﬂi ig found B0 Hve been

writban'ﬁuriﬂ@ the 1930°%a3,

1 Ipia., 272,
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It h&ﬁ gome under ihe vriter's o eim onal obseprvation

‘that SORG aeian&m %ﬁﬂ@h&?é are unsware Gf thelr responsi-~

bility for %@Vﬁl@@iﬁ@ the gelentilic atbitude. Some laek

T

- even a satislaotory unlers @aaaﬁ o oof bhe method of sclence

and the nﬂﬁiﬁa qf ming that %nmui& atbbend 1t. This condi-

- tlon 1s vnderstantable wios viewed in bho 1lsht of benche
ora' edusation prograne whileh ooptels fow i any oppophule

iti@a %é develon selontlifle aindedness. To influence a0

other to use the selepnbifie aititude 1t would seen only

| logieal o @%p@éﬁ the teacher Lo posvess the denired hablt.

Beauchamp, in 1932, coanleted a survey of twenby=-siz oub-

,‘,,a
1

abanding high schoole la whish ho apbed golenco btoachers
how they tralnmed puplls o do seolentific thinking, The
fﬁllgwiﬁg rapresents the geperal patiern ianto which oll
‘answera fall:
(1) The study of seience resulits avtomatically in this
abllity becvuse of bhe assture of bhe subjeet mabe
" har.
{2) It 1g not posalble to train a rupil Lo think.

{3} We had a lespon in thabt 2last vesk”, or "nexb
woek® .

{4 ”@ %ﬂke that un in the Iabrodustion to thoe gourse,

{5) The oehildren learn ﬁﬁﬁ e&t%mﬁ by W&L&?&ﬂﬁ the
procsdure of the toasher.:

Fortunately thils study was dsne in 1922 amd sinse that

T

1 wilbur 8. Beauchanmp, iﬂﬁ?rﬁﬁtiﬁﬂ In Selence, Hafional
Survey of ﬁaﬂﬂﬂd@fy TARCAbLON, ONUELEDL Nos 22, 5758,
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| . . - R i
date some new sciense texnts and incressed general dlsous-

~ sion of selentific thinking might have luproved the typs of

answer Tor Besaushanp's question.

Summary:

A review of the research studies in the fisld aof

taaehiag seientifle thinking leoads %0 bheso eonciusions:

W

(2)

{3}

(7%

“There 18 an increasing awareness of the need for

recogniziag, analyzing and doing further research
on the problem of tenchins selentific tuinking.
There are seveéal researchers who maiﬁﬁ&ia that
various asggatg af‘geiaaﬁifi@ attitude can be
taugh%; gan be developed in puplls. i

There is evidenee that the results O teschlng the

sa&a&%&fis,at%itaa@ are aeasurable.

A% present there are no adequately standardized

tosby for measuring the sclentlfle attitude,

(5} Thers is necd far,c@ﬁtiﬁuﬁé\elafific@ﬁiam of terms

and eontinned analyeiz of all aspscts of teacking
and measuring sclentifie attitude. The *intangle
bles" necd to be treated by a vigoreus research

until they ean no lonzer ramain intangible.
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| CAAPTER V
 PREPARATION OF A THST FOR TH? MEASTREMINT OF THE
BCTRATIFIG ATTITUDE

_fﬂfiwhﬁ;ﬂﬁitﬁﬁ ﬁhﬁ$§‘%W$ hﬁéiﬁ& of the sclentific atbitude
on which to base a trisl test, Piret, a btest of intellectn-
@l honesty ané 3&aan&, a test for tendency to suspand Julg-
. menb, This should be considered b preliminary atbempt to
_'ﬁiﬁgawﬁf‘whaﬁh@r.ar not sueh tests are significant, whether
' $hey really test what they ave intended to test, If valld
testa oan be developed for these two parts of the solentifie
attitude then further work might produce tests for bther
R msﬁ&éts:anﬁ £inally a teet by whieh the sejentifie attitude
ag a w&mﬁﬁvmighh:bs7maaﬁuraﬁ.  this %esﬁlﬁﬁ attitude come
bined with one to ﬁgﬁgmt_tﬁa ability to uee the sclentifie
method would ultimatsly glve a valid measurgment of the
pupil¥s ability to think solentifically. This foregoing
astatement iz based on Downing's analysis of the relation=
.shig af the &hiagtifig attitude and @@thaa'@ivﬂa_ia Ghapter
111, | - |

The Test for the Habit of Intellectusl Honesty,

A test for intellsctusl honesty must attempt o dlg-

' oover whether or mot the individeal will, in all situations,

- respond o the truth. A& stulient possessing a high degree
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of “honest® bhiasking will be exesedingly carefuvl of unfound-

ed oplnion, carefuli of predietisa, and be wlil adall inck

of knowledse. Tha studens who Tends 6o be latellectually

honest will more often use the expresszion, *1 don'h kuow

rather than jump to unronndod ¢ 1uqxan%

Seteebine the Yuna of Tagh.

it seaned mviﬁfnh Peon bhe oubaet Shoi & enmouliass

tywa @f beat would be neecsssary. The sbudent auat He Yne

avars of bhe labteand uxl bhe bost @@h@rwigﬁ rasnlhs would bhe

alfecsted by Ghe tﬁﬁmm?*m desive 2 npress the beacher

with his inhﬁll&at%&i hmn%nty¢ it owas PFurshor doalided that

Lhe Luwé should not be restricbed 69 Ibome pommeding G0le

ana@ alﬂﬁa.but‘rﬁtﬂ&x Loush upon a veriety of Llagh schook

_experiencesn,

To allow ag brief oz posgibie regpongs bhe true-falne

type exerclee was used with the additlon of a rdon't know"

albernative.

Baisctins the Yest Ylbonas,
J ot ey oy 2. Pl pr -

Items were prepaved o delect whetber oy noh tho stus

'dﬂnt waulﬁ ﬂ&ﬁit laegl of knowledze, This wves done by e

use of ”fﬁﬁ%ﬁﬁtlﬁ“ words doveleved by the wriieyr. The sthue

dent wag asked bo respond Ytrue", "false” or "don‘'t know®

4o at&tament& consaining the uvnknows and meaninsisss words,
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The following will lilusirate;

Ttom 28, Pyroweshidrine lo medienily uooful.

Tobem 1V. oople who bellove in avelbtlew oro Dow in
murber when soapared wilth the total nwber
af vpue ohristisns. _

Ibem 85, Fﬁﬂlﬁmgw&iiwm Muoders saome in loarnlins a for-

- elizn laneoung

The tepme pyrounrohidrine, aveltisn Msﬁ st ksl Hﬁi? B BTE
Tanbastics” words to which the shudent zhonld pospond

with %ha ﬁ&ﬁﬁamﬂﬁ% R donty haowe,  I% seeas loglonk o _

poguas thet 4 abodent Qﬁa admits ha km@wg aothling of pyroe

o L = LR . ¥E JEA L. 2 i A &y kS SN, 3
morphiderine®, "aveltion’, aod “prolineusiiszo”™ s bhoine dne

SR TR LY

e

falischually more Donesbt (hwn nos wiho gtoben

stabgaeat Lo Lo Lrue o Dilos.  Frow Ghe suan
tellectusl hono: 35y Lo affizg or roject g suotesent loniies
that the statonent ln welersiood.

Another BApeey ga antollectusl honessy te bhe lopdency
to refuse L0 make sbaolube predlioilons.  Lhoms wiledh nlshb
toat this asspeol ars 1liustealed by bhe Tollowlag:

Ltem 3. Communlom, us o forg 0 government, will oven-

tually disapnoal. _

Ibhom P The president we olocb In 2928 will b & Hee

pubilioan.

85411 another type ilem wus uwed.  Shavesentn for whieh
the student would deck culrleiont footusl bookoround Lo say
more than "I don't hnow . In these stntesents a0 "Iandase
tie” wordas, nor any "prediclion” QELQﬁ%iHmﬂ' are used,  Tha
two Lallouing iﬁamﬂ ore exsnmples of tﬁm third typeos

Ihem 15, bﬂﬁd&ﬁl“m Lo harnfal o sooloby.,
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Item 42. The Zmith ﬁy@awriﬁaf iz supsyior %o, the Une .
derwood.

1' Whether this last type of btest it@m iz useble maylba
debatable, The writer reasoned that sueh items should draw
the *i ééﬁ’z know® response from the student who is a@r&'
_intellsctually honest. The student who admits he doemn't
knﬂw'ﬁh&%ﬁer comsunisnm iz hermful or valuable to socisly
s tki&king,max&'haa@atig than one who responds with “true”
| é?““f&lg@ﬁ* 'gha-latﬁergtwaf&ﬂgwaxs would indicate leas iné
tell&dtual eaution and wore of a dendency to Jjump to a cone
'ﬁlﬁsian haaﬁé on oplaion, ?ﬁa test included only three
. ftoms of thls nature. The "fantagtie™ word type item was

| mOSt NUBETOUS.

Judeins the Test Itena.

 Trials of the test in high school classes showed that

-ﬁa?&&al‘ﬂﬁfiﬁ@mﬁﬁﬁﬁ wore needed. Comments of students and
, .%§§§§$£@ and & study of trial results were used L0 mmke
' ohanges. | | .
' imeng the “fantastic” word items it was diseovered
"%ha§ $éma'wa$ﬁa were so closely rolated, either by similar
' aﬁﬁiling arﬁﬁraﬁunﬁiatién; +o existing words that it was
.thé&gﬁm beat o change them,

: .The term “aitﬁﬁiﬁm“,'tac ﬁimae&y'akiﬁ to "atheiom®

was ohanged to ”&vaﬁ%igmﬂ in the final W@rﬁin@ of item # 17
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The %arm.“iﬁam&fiaﬁﬂ intended ay a "fant&sﬁi@” ward

'fag‘it&m #ﬁ&-waa discovered to have a ohemigal meaning ine

flugnoing the regpoasa Lo the ivem, It was changed o the
uninown word “corditisa™.

Ttem 13 arigiﬂally raad, ﬁﬁamgar&ay workat hut'was

‘ahaugﬁd to "Demooracy will work in any &Qﬂﬂm?}ﬂw

 Item #3 of the orlgiasl test “Untons will keep worke
ers’ wages high” was dlsoasrdsd ag an "1 doa't know” Iltem.
Item #46 was originally asbtated ag Lollows: *football

is hecoming less popular than baseball”. Goaches and

4 -athara-vataaﬁ the statenent in favar of a “ﬁ&mtagﬁia” ward

type of statement.
| Item §49 was also imvalldated by the sthletes. It

'éﬁigiﬁ&mly read, "Complete chenges is next year's football
- rules will materially change the @ff@ﬁﬁi?ﬁ tactics of the
game”s It was malntaised Shat many boys taking the test

ﬁuuld knaw that no football rulss were %o be @hﬁﬁﬁ%ﬁ and
hense they would mark the item "false™,. It had besn ine

tended as an "I don't know" itoms

Item J58 remains In the test bui was nob used as an
*1 don't know" i%eﬁ,iﬁ-aaaring» The weiter 1o still not
sonvinoed of the imvalidivy of item F3S.

Fiﬁﬁl idst of Items.
" The lelﬂWiﬁg.iﬁﬁmﬁ are those finally used ia the
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test for intellestusl honesiy. These eichtesn ibems weve
soatiered am@ng forty~-two obher nonecssential ilbems to make
up the couwplete form glven in the appeandix.

3. Communien, as & form of govermment, will eventually
. dlasppear.
7. The president we elect in 1948 will be a ﬁepmﬁlieaaﬁ
9. Hetarosratie practices will hinder uwanlons,.
10. The Demooraits will carry oub a4 good progvaa of ia-
_ tersal refcrm.
13. Democracy will work in sny eouniry.
1%, Communism iz haraful to aoccleby.
17. People who belleve in avalﬁiam &rﬁ fow in number
Wgﬁﬁ gompared with the tobal anumber of true Chrigs
: tlens. '
20. Future aviation will nake use ol cordition.
25. Iaboratory work on rigomeniesis will ald mankind.
27. Hinstein's work on £155h almeunsion will myaﬁahly
 reveal a new mathematical theory.
28, Fyromdrphldrine is medicslly uszeful. :
36. The development of sutowelite misht increase our
leisure tiue.
39. ¥ew saforized pignents render oil painity more durw
able.
L2. The Zmith typewriter ls ﬁu@@wi@f to the ﬂﬁﬁ@%ﬁﬂ&ﬁu
L6, Rules in Poobball tend to cathorize the offensive
tacties of the game.
4%, Derneuson'es roles for baskebball might change the
usual defense plave in the pane.
53, The books of Ceorli Soosnzo are eajorsd by mony

italians.
55. Prolinguailam hlnﬁara gome in lesyalag a fsreiwa
laa@u&y s ‘

The Test for Suspended Judgment.

' Eéatiaﬁ 1T of the test alms 5 discover to what dee
_@reﬁ'a 3%%&@&% wlll suwopend Judgnent when coafronted with
erronecus or incomplete iaforsmtion. The mets of suspending
or forming a conelusion should come after the student hes

sarefully éﬁrvayaﬁ‘tﬁé faote or evidence yréséﬁﬁeé in s
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- p@ahkem-aituatiéna Ho eoaclusion should be aﬁ@@pt&hlé whon
the fﬂilawiug conditions are apparenst: = | —
" when evidence or facts are lacking ' | i?4
when evidonce is doubtful, inaccurate or unsound _
‘when evidence is contradictory e
when evidense is basged on iﬂﬁuffiai@a% anvmber of
tagses oy sxaanles.
The alternative to the hablt of dél&y@& Judzment would
be that which i# sommonly bormed “lwnping to 4 conclusion®.
T4 should not be tos aifficult %o devise a test %o

measure the tendensy to drew conclusions with cars.

Belecting the Iype of Test.

. It was desided o build the test of a serdes of items
each Of whileh presenisd a problem for which a conclusion |
might be draws. The majority of she problems, howover, | - ;:—
were O h# sa warﬁa& that conglusions wele elther nob »osse
ible or aifficult to uphold.

It w&s.tﬁaughﬁ-h@aé to use some variety in thin Secw
ﬁi@nn Some items eall for a written answer. . Other liems
 are fﬂllﬂwﬁﬁ by ﬁ@#@ral manelnsiana, &n@'@f whish is to be i
checked. A third type has ssveral oonclusions but in addi= "
tion a space for the student to writalin'hig OWn BanSwWer or §
eoncluslion if he alaegsﬂtﬂ do go, 0Of Ghe twelve ltems

finslly 3élaatsﬁ-fi#ﬁ required concluslons written in by



the student, Tour itecss reguired ohscking possidble cba-

elasions provided, and three itsuns provided for elither

shecking or writing a conclusion.

gelesting

the Test Items,

Section 1I was originally é@m@ﬁﬁ@é of fiftesn paris,
Faoh part was an item of the test, Lach pert gave some in-
formation and requested the student Lo form a sonelusion
baged on that lsformmtion. &s in Seetlon I 4% was-%egi&aér
‘that the iteme need not necessarily be in the fleld of sei-
ﬁnaé; Tvems of the following %yy&a were developed:
1. Items for whiech a logies) conclusion could be
w&iﬁﬁﬁa.ar.ak@ekaém
2 liemg where evidence should be inderpreted
Cwith gread care.
3. Ttems where facts are preseated in chart Tora
- and ﬁaﬁh&m&tiﬁal Farie.
A‘-Iﬁém& for waleh ao conclusion is possible b
sause of insufficient information. |
5., Items for which no conolusion is @éssible ba-
- eausé of inaccurabe Informetlon.
ﬁ;'Itéms where there are insufficlient oases or
 ohasrvations to justify a conclusion,
It was suspected that & student having the habit of

su&gﬁnﬁing'juﬁgmﬁnﬁ would use care in preparing a written



eoneluaion or in checking one provided for hlm. & student
who lagked this desirsable hablt would tend to form conelu-

sions on inascurate and Insufflicient evidence, might overs

Yook data, might allow his own opinion to infiucnce his
- gonclusions.
The following semples serve to 1llustrate different

typee of itess plamned for the HeEt.

4L

Part 4
o
Thin chert is fron the 1.4, ﬁ%@t. af Asriculturs
~ Yearbook, _
160 A Toiuse of
' ‘ _| Farw Produge
i bdon. -
140 e farm popula-
' ' el %iﬁﬂ. old
o N : encusgh Lo
| L WOTHe e
12@ // ................ . L '
oo 7L L TP 7 0e, of fama
: F" Srorkers e
100 ployed, —-—
1910 - 1920 1930 1940 ||
goneluglon:

This item represents the type of prmhl@ﬁ.fér ahieh a
consluasion le possible, (§ﬂ$ of thls type wers used inoge
miach as the primery aim of the test was to discover evi-

dence of tendency to withhold Judgnent or a conolusion,




Part 1l

A

In n nationwide suyvey of thirty representa-
tive high schonls, regoareh workers gatherad %ﬂ&
following infornation regarding the use of oligs
retios anong atu&&nﬁs batween the apes 14 aaﬂ l?;,
~_Approximately 8% of the boys used elgareties
rezalarly. 5% of these ussd the word opabit® in
desoribing thelr uso of tobacen, 2% of the

 "smokerg® positlvely stotsd Bhat they snjoyed

smﬂking%
aaid %h&y had tried smoking a few ﬁim@s

and stopped. 145 of those answering the ques-
~tionalre stated they had mever used tobacco in

any form.

Gonelusion: {Cheek onel

{ )} Too meny hizh school boys amoke aiﬁar@tt@a.

{ I Bural a%uﬁenua smmk@ l@sa tnan sﬁnﬁ@ﬂts in
, uBrhan Areas.

{ ) Probably more than 509 of boys between 1f4

and 17 years try sowhking and then stop.

o } 18 year sids smoke moTe bhen 17 year olds.

{ ) ﬂig& gohool hoys den't realiy éﬁﬁﬁ? amaﬁing¢

{ ) Smoking 1s harmful an%il you reach 18 year&
of age.

{ } 5% of high school boys have the hablt of
- guoking.

This ltem 1llustrates the type of probles for wiich
the student may select a conclusion but eare needs to be

given to the aumerous facts presented. Here 1t is possi-

hla*té«viaiate-tha habit of suspending judsgment by allows

ing aplnlon to determing the aansluaiﬂﬁq_
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Part 6

., Hrse Jones purchased a new guaranhaa& HOT
ex a@ff@e maker. Several moraing's use found
it %o be guite satisfmotory in all respoets.

- Jpe afternoon ¥rs. Jones used the Sorex to pre-
parg tea for her zuests. Resulis were nob
__qaita what phe had sxpscted.
Sonclusion: {Cheek one}
" { } Hrs. Jones aﬁani& h&v@ bean\mar& aaréfmlw

{ ) Borex coffes uskers should never be useﬁ

for tes makling.

———

} This coffee maker was defective,

{ } Mrs, Jonos needs to lears how to use &
Sorex corrasotly.

{ } ¥rs. Jones is stupid,
{} zﬁrs, Tonss 41d not have a tea pot.

”('} I oan araw et ) aaaalusian fram %h@ fdats
‘ - glven,

This item presents insufficient iafaxmaﬁiaﬁ, henoe,
~ the student with the habit of wuspended judguent would |

moit arobably ah&ek tha dazt mentence glven above., D=
- lection of any of the first six choloss would ilndleate
the teadeney to "Jump t..8 conclusion”,



- Pare 8

Information taken from a staﬁeaﬁ’ﬁ peport ina
saaial 3%&&1@& class.

{}

S ﬁity % is gr@wing rapidly.
A 3,$1t¥:$ is growing repidly.
{ ) ity Y is slightly more

{) bity % has approximately 1,000 more people
- than Gity Y;

,M&mﬁ of Qity | Ares in Population | Popula-
L &84. miles tion per |
: \ 53, mile
X 200 6,000,000 | 30,000
¥ 400 3,200,000 | 31,000
~ Comelusion:

erawded than Gity 3.

| ) ﬂiky x 13 more erowded than ﬁity Yo
{ } People in City % should gradually move to ﬁgﬁy'y;

For this item the student may either obeck or write

' in akeaﬂaluﬁi@n. The stulent who forms a oonclusion with

| 'ﬁne sare for the given facts will soon discover an erroxr

~ ing his discovery of the error.

" in the numbers and will write in some statement 1ndlicat-
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‘Juﬁgigg the Test ltens.

In order to detarmina the ua@fuln@aw of each test
_1t&m a pfalimiﬁarg farm af mee%i&n 11, composed of [fifteen
items, was givaa ta e mmber of high school students in a
variety of olasses. Jtudents in chemisiry, blology and
social studies olasses were ussed. Comments of teachers
were hat@ﬁa_ Interviews with individual students hslped
Validaka and invalidabe various ibons. '

Mo attempt 1 made here to 1ist all the changes necesse
itated by several trials of the test, The fﬂil@wiagsiiat
ig&iﬁ&taé.tn@ types of changes bthat weve made.

r L. The number of lt@!& for whieh complete conslusions
wers g@&s}bia were reduced to two. These two items
" were 50 placed thabt the student would not SHSDEOE
that all items of the test were falaclious. (See
parts 1 and 10 af‘ﬁaﬁtian'II of the final form of
the tost.)

2. ltems requiring too 3ﬂﬁﬁ t;m@ because of tha com-

plexity of information wers aiimia&tede

3. Some iteas were simplifled. Itenm 49 was materially

changed. |

4. The directions for Seebion II were altered and em-

phasis was placed on formiag a aaﬁalusiaa based

only on inforastion gliven,
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There finally remained twelve parts or iltems ia Seogw

tion XX, Ten of the twelve preseated an opporbtunity for

the student to show that he was careful iﬁ_f%rmﬁag gonelige

- plons. The final 1lst of itens as used in Dection IT is

fﬁun& iﬁ Appendix IT which contalins the compleste copy of

_the Leat.

Yalidation of Seetions I snd IL.

It has not been this investigatorts immediate ine

tention to build a éarefﬁlly‘valiﬁataﬁ test that aight
' later be stendardized. This doos not minimize, however, -
‘the nacessivy of making some sort of evaluation of the

" wyalidity of the instrument,

After careful analysis of the soientific ét%ﬁtuﬂeg

| iﬁ is velleved that there is & posaivility of %%?élﬁpiﬁg

a valid test for sach of the several habite wﬁiaﬁ make 3]
the atti;nﬁa; $¢ 1ittle has &&@ﬂ.dau@ in this lield of
attitude testing that any work of this kind is subjeet bo
_the.ariﬁieiam that accompanies all flrst at%gmpts in une

'} known fialﬁﬁg These Llret atbempbs may gradusily provide

enough experience and factual baeckground that eventually

| the validation of a test for the stisntific adttibude will

not be so diffieult to secure.
It 1s believed that the two seections of this test o

have a-ﬂag:eejaf validity which ¢as he shown by logieal



analyaig of the attitude being tested. In referring to
this type of validetlon, Greene, Jorgensen and CGerberieh

mg&a'tha follovwing statenent:

There are gertain sﬁﬁjeaﬁﬂ in which 1% sppears to
be inpossible to securs an objective oy sbatistical

“besis of validation. In general, these subjeots
~are In the complex fields made vp of many ipterree

W7

lated sbilities as, lancuage and reading. The most .

effeative approach o the validation of the conbent
af testz in Sthese fields appears to be throush ig-

- trospective analysis, That ia, & sort of srpm-chair

payehological dissection of the toltal process is

made, in which as meny as possible of the basle ablile

itisa are identified. In the use of this method the

snalysis is the initial sbep. Statistlcal refinge
ments later pake possibie the sslection of the gquale

ities whick are best meesured by objective methods.l

Summa LY.

Thie partial test fLor aaiéﬂ%ifie attituds eontaling

two sectlons:

Section I = & Test of Iantellecbual Honasty.
Section II - A Test of Suspended Julgment.

The ltems of the test were earefully examlined by

| liminery trials of the bests were given %o deteraine the

‘regarding their responses to ilteme in the test. Chanpes
were made and the final form completed. It is believed

¥ Harry hs Gresne, Albert H. J@rg@n&@a'anﬁ J. HBaymond

Gerberioh, Measurement snd Zyaluabion in the Hle-

mentary Hehnol, GU=Bl.

teachers of secience and others for thelr usefulness. Pree

wmlue of the items. Individual students were interviewed
} [ .



-thaﬁ'the-tésﬁ has & certain logical valldity. .

It was discovered that most students completed the

teat 1n'ay§raximatély 45 minutes. _Tha usual 50 minute

high school period was sufficlent time for nearly all

. _Btudents,
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};DA lzigu.mé.;, a‘]li 5?’ .Lalrif hﬁu gléiiég} "?,'

Both seetlons ol the test wepe simeographed snly (0=
© gether with & fronk poge ol direstions and o £inal Peee
for general information, were bound together in the forsm
shown in Appendix II. 7.
- | _Thm followins high schonols esoperated in oivins the

teatay

George Ymehingion i
dalifornia

sehool, Son Francloco,
B Tamslpais Unlon Hish dehool, #1141l Valley, Calie
* fornis ' ‘
atockbon High dehool, Cboelisa, Ualllvenls
Laﬁi Union Tilgh School, Lodl, galifornia
Thé-wriﬁ@x LBV the tests in utockbon and Lo81 Sehools.

Taﬁtw-war@ malled ag bobh wan Yrogcicoo and Tomalpods,

agoompanied by the fall@wiﬂ%S

Iagiructions for Aduinisterins the “Taslhe

IRERAL IO oieialiude This bwoepart Lest is belng do-
VeLopeu LIl Gf elrort bo asesure intellectual honesty
and the exbent Lo which sbudenbs wiihhold conclusglons
when confronbed with situabions Involving incomplebte
or erronsous informstion. %he besb ig one of several
contemplated o eover v&riﬁu aspects of the Mﬁiﬁﬂtlfa
le attitude, 14 is desicable bhab bbe inforasbion in
this parapraph be withhala‘f”bm the ptudent. Lhe re=
BUiLs AT BAVersely atiocbod when Ghe SLuGent 18 aee
guainted with the purpose of the tast.
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HELES TIQ@ GF STUDENTS: The test is intended for 1lth

8and LeLh year students who are enrolled in sclence

classes such as chemistry, physics or an advanced.
bielagiual science <lass. J% 1s preforred to glve
the test Lo a reguler slass group durisg thelir rogu-

dar period in tﬁair uaral roou,

TINE REOUTREG: ﬁ};prfmim&hgiy 50 minubes.

BPROIFIC IR "’?';S?:F SRR
(i) Pags tents 0 claes; at tha same bine request
studenta:

s 00% Lo open booklebs. .

Be P11 in ngue; ete. at top of F ront page
{either peneil or ink may be used for the
test. )

. G. Paad Ironl pages
{2) After the stuﬁﬂnﬂs ﬁﬁV% r&aﬁ the front page read
$he following to them. (0¥ penerally cover the
same ldeas verbally im any way you may see Piti]

R “ﬁﬁf‘r“ﬁ ANE ﬂ3lﬁ T B &mzﬁ waRion I8
PART OF A RUSTARCH PROTDOT DEING CARRIED 0N
ABOHG HARY 1lth &ﬂ& 12%& TuAR @aﬂﬂ“w s IR HIGH
SGHO0LS.  THE AIFDIGR L}}f’ ' HEG TO 05
TAIN ACCURATE IRPORMATION AND LIRS YOUR
;?ﬁgﬁm fﬁf{.}kg‘f 8 Tau 5 Tﬂ:ﬁ,ﬁf Eh&& : 1 BT OTHAN
TI}‘:L%;‘* iin.ﬁwﬁ_lix %«?‘Vﬁm 1‘-}: “"3’.}.:‘5@ }3 VI i 3 ,53&%;1?53,
THE DINSGTIONG For THE PIngt »ayg? will B POURD
GN THE FIRST DPaGH AND &ﬁ ?'ﬂiﬁL BE RASILY UNMUBR-

STo0n.  TEE DIREOPIONS PART I ahﬁ L ﬁh
ﬁ&ﬁﬁ CAREFULLY A Yaﬂ bﬁﬁ; T OTEE | THEH ©

HIGHT Of AND COUPLETT THE THeT,

SARMBUR YOU MAY ASE WO QURSTIONS APTRR YOU
HAVD SPAR IED. YO0 HAY BEGTN HOW.

(3) Plense ﬂi%@@ﬂf&?? any questions @ﬁnﬁﬂrﬂiﬂﬁ itewns
in the test.

{4} As studenbs scomplete the test, esk them to fill
in the finsl inTormation page &g acecurstely as
gagible.

{5} Uolleoct the tests, package them and express thenm
gollent to: '

Charles ﬁa Hamilton
Lodi Uslon Hiszk School
- Lodi, Galifornia
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rart 1
The monthly averages siven bolow have besn taken from
Pollce Records in CLty i, '
?i@ uf Day Hoe of Aubo o, of Gasualties
' “" hgeidents
6100 - 8:00 Al | 4 O
2100 ~10100 3 1
10:00 ~12:00 Pail. 3 &
12:00 « 2300 5 2
| 2:00 = 4100 5 1
-, D0 = 600 ! 3
E100 w B0 B A
' Gonclusion:

Any silmple statement 1n whieh the stulent concluded

that sccidents aand uﬁuunih@,w, or bobh, loorensed in the

afternoon and evening was glven ¢redis. Only when thers

was exocsalve im%@xpyeuaﬁiaa ot why the asolidents @aamrreé

was eredit withheld, The

shud

ent had boen eauwtioned in

Aceepted souslupions:

*iuto aogidents and

afterncon and evenings

ORBUR

o be bused on Lhe infamachion siven,

L bied ave higher in the

thanp in the morping.”

"Ihe highest rate seens o be Irom four o eight

g'olack.” )
274 is not an safe

the dirvestlions preceding Ceotion I thet congluslioas worg

e to drive later iun the day In Clby
X This npy be bedauge of more orowded conditions.”
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ﬁnﬂatisfautarg conclusionsg:
"The pollice in City X make sxtensiva reaeareh in auta
- apelidents in order to improve thelr traffic,®
“There are more agcldents between 6:00 and B:00 2,4,
ﬁeazuaa acre psonle are travellng then and 1% 1s bard-
gr 0 see.™

Part 2

A vicious bull on the Jackson Hanch has attacked thres
men on separate ovcasions, A&All three mon are known %o
have been wearing brilliant ¢lothing. Oue man wearing
inconspiouous elqtniqr was not harmed.

| Conelusion: {Check one}. |

{ )} Entering this bullte pasture is very dangerous.

{ } No one should ever enter a bull's pasture.

{ } Psople naa& ta be earﬁful arouyd the bull on the
Jaokson Randh,

() %ﬁii@i&aﬁ elothes sﬁauiﬁ never be wora hear any

{ } Inconspicuous elothing does not envage the bull,

{ )} I can draw no concluslon from these faots,

Oredit was given for a ﬁh@@&_in either thoe thipd opr
-sixth conslusion, All other statements seem to be cone

eluslons which the few facis given will not jJustify.



Part 3

-2

Hake of Sar Lolop Bosb Ho, of Sales
x black  § 760,00 2500
Y - blue 800,00 24,89
va brown  { 775.00 - zaéa‘

Conelusion: (Check one or write iz & eonciusion).
{ ) Gar £ 1s most popular because it is brown.
{ } The least exzpsnsive car sells mors rapidly,

{ ) Make X is the best car because it is the least
caxpensive of the three.

{1 )} Blue ocars ¢o08% more than blask ones,

(1

No ¢redit was glven for any of the prepared conslu-
slonss Oredit was givea fur written atstoments whiech

Tound that the informetion glven was fnsdeguale.

- Satisfactory oonclusionas

*ihere oan be no conclusion drawn fram khwse faets-
there are not enourh facts glven.™
“You gan't tell the best oar from this.”

'Enaatiafaetary ¢onslusiongy

“%er & must be the most economical o »un.,”
“dore brown carys were s0ld becsuse the price was
- nelther too cheap nor too expenslve,”
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Part 4

In a %eat made by the Tajal Swvep Company 500 women
ware glven alx unmarked bars of soap. Fach represents
od a8 leading brand. The ladies were asked to judpge bthe
hegt soap. Over 300 of the women chose Tajal soap. -
Sonclusion: {Check ona.)

{ } Tajal soan iﬁ-%-%ﬁﬁﬁfiﬂrlﬁﬁﬁﬁn

{ ) There is not enough information here bo help me
Judge the value of Tajal soap.

{ 1 A1l goaps are aboul the sane.
{3 ﬁaﬁy paapla hary Tajlal soan.
{ ¥ The best sonps have the sreatest sales.

{ } Pajal Zomp Company probably increased t%air EERE
enoOrHousEly,

The second prepared ooncluslon represents the mosb
satisfegtory rﬁaganse.faz taa student who has a t@ndaney to

sugpend 5uagm$a%§

Part 5

Mr. Adams on reburcing 4o hils home ab 9:00 Poile
mat George Peterson who had recently been paroled from
Jail after being convicted on a burgisry charge. Nr.
Adams was impressed by the young criminslts sesning
aatonishment at thelir sudden meebing. Both graateﬂ egaoh
other and proceeded on thoelr way. L&%@r that evening
Hr. Adamg discovered that money left in a drewer in hia
home had he@ﬁ stolen. E@ phoned the police,. .

Conelusion:
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Kﬁfﬁ”ﬁhﬁ shudent iz given zn opportunity o conplebe

& story. It is belleved that the student who tends L0 Iree

serve judgment will bs careful of @mtaﬁliﬂhing Geaorgs
Petorson's gullt end will write a conclusion accordingly.

'_ ;$g§ia£aetary conclusiony:

C"Was the money really stalent®
"Petersonts being in the vleinity would throw suspis
cign on him but he did not necessarily eomalt the
_ Grime, ™ .
"Phere aren‘s enﬁug& facts o work framu
: "?@t&@&@m might be a suspect.”

ﬁnﬁatiaf&eﬁﬁrg conclusions:
*ig blamed the theft on Petersom,”
- "GCeorge Peterson took tha money and that was the
- reason for bls belnp astonlshed ab thelir maa%ing "
M ses very few oriminals reform,”

'Eart-ﬁ‘

Mps, Jones purchased e new gnarantecd S0TeX Cofw
fec mmker,. 3Several morning's use found 1% %o be gquite
| satisfactory In 21l respects. One alteornoon ¥rs. Jones

uged the Sorexz to prepare tea for hor guesis. Hesulbs
| ware not quite what she had expested,
{ Conclusion: {Check ome.) N
{ } Mrs. Jones should have heen more careful.

1 { } SBorex eoffee mokers should never he used for tea.
' making, .

{ )} This eoffee maker waz defective.

{ ) Mrs. Jones needs to learn how 4o use o Hopex core
.raaﬁiy‘

() Mrs. Jones is astupid,

| { } Mrs. Jones 414 not have a bLeapob.

{ } I can draw no cosclusion from the facts zlven.
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- {redit was given for checking the fiﬁal'gre@afﬁﬁ con-

aluaién. The laast sentence of the paragraph should have

 ereated a doubt in the mind of the student as to what the

 rasul$a really wore. ﬁﬁﬁ nowing the pesulis of using the

har@x for ten properaiion, & conclusion shocld have heen

,,,,:éelama.

Part 7

Twenty ehildren kent in the sane nupsery sehdol
were divided into bwo groups of Sen eath. - Both sroups
had the same area for glav wut separate rooms for
sleeping.. Group A had slesping covs on the fliret fioor
and Group B had thelrs on the second floor. A study
of health records showed uhat children in Group B hed
Tewer colds than children in Group 4. .

Conalugion:

ﬁ&tiafaﬁiary'aangluﬁiaﬁs for this'gart indlested laek
=9£?infarm&tiaﬁg ﬁn&&%iafﬁat&ry conalusions tended to care-
lessly develop some single factor as a cause for colds in
=ana'grsup; |

satiﬁfaatary sonciusions: _

hig is vegue. Thelr colds depesnd on other condi-
tions - heat, ventilation, sbte."

"Ohe popelusion iz that sleeping on the second Tloop
inoreases hsslth, Aaaarﬁimﬁ o Bhis what iz healih
Tike on the GBh and 12%h floors??

"There gould be a number of raas&ng Topr th@ir aoida,.

"Ho eomeluslon frowm these lacte.

4

vwatisfaeﬁary songluslons: |
The first floor ws pruh&hly drafty and ceoider.*
*The gecond floor wasg & healthler plage.” : '
#Children in Group B had purer alr to bhresthe."




mﬁgW}QéQMbJMf“«ﬁ?mﬁibmuwbIMﬂQﬂEUﬂHﬁ“wm
~they wont 40 slesp,”

Fart &
; Information tuken from a student®s report in a
| pocial studies clogs.
Bame of ity  Arves inp soputatica Fopuledion
5% . nlles 28 849. alls
b A 200 6,000,000 30,900
v 450 3,800,000 34,000

Gonclusion: {Check one or write one in. !
{ } Civy & ig growing rapldly.
Uity T is growing rapidlyv..

ty ¥ ls glishsliy more crowded than Tilsy X

d‘ o— . —ty

& has approximtely 1, ﬁﬂ@ aore peonlo than

ol
: 2
PR
i

SN
{3 Vo
Uredis vwag glven only when bthe ﬁtuﬂeﬁt indleatod

At th@.fivafzs ware grr@ua'aan Any aheaked ensslugions
] 5

o,

were wnsasislzstory.

Satisfactory aﬂaulumwanﬂ
. Ghart Inascursie.”
' “The student needs o check his nusbersg, ¥
nlentt the pouulation per square mile 5900 for Giby
row
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Planto
| 12 fomets plants

-ié-bééﬁ piants

12 tomato plants

12 bean plants

Bamalﬁsian‘

01l gram Vitelex
per gal. of water

'gﬁl'gram.?itwi%&

per gal. of water

water without
Vitelex

water without
¥itelex

Reaults of a laboratory ex@erim@ﬁt earpied @ut by
students in a bobtany elaas:

11 plaats bear
fruit in 90 days.
1 plant digg.

1l plants mabure

and bear flowers

within 50 days,
1 plant flowers.
in 70 days.

12 plents beay
Truit in 3 months,

10 plaats mature
and bear Llowars
within 50 days. 1
plaat flowers ooly
31:3.1?}3:&1?4. ,

In this yart taa student should note the fact that

there 1s little éifferaua& in the results of the %wg breat-

ments.

fﬁw'piants have been used.

n@t influﬁaéﬁ the eonclusion.

Satigfactory conclusionsg:
| *This dogsn't show that Titelex affests the gryebh
of elther beans or tomabooo.”
27 don't know whether Vitelex has any besring on Lhe
growth of plankts or solb.”™
sTitelex sesminszly doesn't add to the growth of

y&an&a.”

| Unsatisfactory ﬁﬂﬂﬁi&&iﬂﬁﬁ. :
¥y seems ag Lhough when the class used Vi%@lax, he
' glanta were he&lﬁhiar and grew rapidly.®

Eu#ﬁhaﬁm@r@,.%h& &tﬁﬁaaﬁ ghould nots that @nlg &

The tyade namo, ¥1ﬁa1@ﬁ, »haalﬂ



'graaeatgé. 1t was included in the best, &

'-slaaiam.waa-iﬁ agresment with the facts given.

*The heans end tomaboes zeb alang better when Vitel-
ex is uged.”

- *Pitelex was valushles for rapid fortilizabion and
protsetion againgt dlssases.”

Part 10

inforsation from a survey in City I showed thess facbs:

Ayess of O4ty
Pomily Income  Family Incomes

S , Low High
1, Bumber of hoy delin- = 48,0 5.7
C o guents per 1000 EQE*
, ulation. :
2, Number of girl deline  11.8 B
quenta per 1000 pop- :
vlation.

Conelusion:

C Part 10 allowus & a@nslm&ian to he drawn from the faoche

that students would not think all the ltems were of the

gams nature. However, credit was given only when the con=

o draw o eonclusion based on opision, or other facta nob

given hers, waeg unsatisfaotory.

setisfactory conclusions: '
nore éaliﬁgaﬁnta in the lower

"ia Oty & there are
income bracket.”
"Delinguency is more
a lower incoma.™

frequently found where there iz

"Hoat delinguents are Tound in areas of the ¢ity
wherse there s a low lacome.”

a8 was Part 1, B0

Lhuy attonpt




Hﬂﬂ&bisfaﬁtary ennclusions: '

' "Famllies with hipgh inecomes ?rav&ﬂe noro opporiun-
ities for pleasurs asd the ciildresn dun't have o
Find thelir own,"
*People should iive iv & nice hauaaa
“Families with good incone ﬁﬁlﬂaﬂ have delinguent

childzren, _
"Higher wases has Ilnorensed the number oF boy deline
guents.® ' '

Part 11

61

zn a natlonwide gurvey of 30 repnresentative high
mation E@r&rﬁi&w the use of ¢ gloarnties anong shudents
" bebwpsn Lhe aies 14 @n& i7.

Phelr use of tobacen. 2% of the "sookers®™ positively
-phated @ﬁr% Liwy aﬁjggmﬁ amakiwh$

78% said they had bried smoklag 2 fow times and
@l they had never used tobasces in any Fovs.
Conelusion: {Gheck one.}
{ ) Too maay ﬁigm sehool boys suoke vizarebtes.

{ 3 Bural stﬂﬁ@ﬁﬁﬁ aaoke less than students in urban
arend.

" { } Probably more than 50% of boys betwoen i4 and LY
years Lry suokings and then stop.

] 18 year olds asmole more than 17 year oids,

) High sohool boys don't reslly @ﬁé@y smoking.

} 5% of high schnol boys have the habit of smoling.

&@mraxi%rt@lv % of tho hu;s uped ¢lrareiies res-
niarly, 54 of these 9&@ hmﬂ ward Thabit' ia deserlbing

sehools, research workers gathered the following infor-

stopped. 145 of those saswering the fﬂ@bti@ﬂ&jf@ SH3 Lo

{
{
{ ¥ Saoking is haraful unbil you rezeh 18 years of age.

In this part the sbudent is challenmed by prepered

gonclusions which noy coincide with hiﬂ awn aninlon bub




pot with the facte presented. Mo also must take eare in

interpreting the pergentages. The only conclusion that

Part 12

. emn be justified is the third.
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- Gerald lawbon, son of wealthy darentz, bocewne a
dostor at age 26 and atarted o soccessful medical
practice.

Themas &1lva, also a son of o welletoe~do fomlly

graduated from mediend sehool et 27 end soon thereafber

was appointed 1o an Impoytant stabte elinle.
John Wallls, had to leave mediosl sehool because

of lack of funds,
Bob Spenton, heir %o 8 smell fortune finished his

medical trailsing at the carly age of 24 and h@@an his
practice in & rursl district.

. kewrence Benboun, after w@fkiﬂ&-%%ﬁ yaars Lo oarn
his tuition, peturned to medical school and roecelived
his M,D. when 28 years old,

.. Dick ¥Wright, was able Yo couplste medical sehool
a% 27, Bisg uncle was of flnaneial ald to him.

&an#luﬁianz .

{ }.It’a enay 40 be a aaet@r-if'yan.hav@ HONay.

{ ) Welletowdo families find i3 little %roubls to g@nﬁ,

their song to ﬁﬁﬁi@ﬂi sohnol .

{ ) aig esumot beeone o dogtor buefore he is ﬁé years
Old,

{ )} Boys from wealthy families probably do not make as

good doctors ms those who must work thelr way
~ through eollese.

“{ ) Two out of every & boys who go throuzh amedical

gohool have Lo sarn thelr own noney.

{ )

{ } A% is true in many kinds of ﬁ@rk; boye who have
money oan get betiter poaitions, .




- Part 12, probably the most 4ifficult, was doveloped
in an effort to find out whether a student would refuse 6o
state & aaﬁélnaiﬁa based on only six cases. None of the
 prepared oconclusione should be used. o

aa%isfaatafy soneiuvsiong
27 pan*t geam to aram an intaltiﬁaat gancluaslon on

thia,”
“here's not snouph in?&ra&ﬁianu“
“There doesn't seem $0 be anybthling Lo declde hore,®
*If a person reanlly wanbts %o he a dogbor he can be,"
{statements like this one were taken as objoctions
to formation of any ¢onolugion ﬁﬂﬁt the 8ix cases
might impiy.)
' ﬁn&nﬁi&faatary sonclusions:
"Money has a great deal to do with the ﬁﬂﬁiﬁiﬁn e
asguire, "
- "Boys froyg tha poor familles are probably holter
dootora, "
“Bayﬂ wha have money get out of mediecal sehoal sopn~
@ra. "

;Qha.riﬁml form of the test was sdministered to 324 .
- Belence $$u§$ﬂtﬁ‘iﬂ four Galifﬁxnia high Sehaol e, Seoring
for Seotion I was accompiished rapidly by use of speclally
. sonstructed keys. Seotlon 11, because ﬁf the meny written
ﬁaﬁaluaiégﬁ; %aak & preater gariaé'af #ima‘f$§;evé1aatian,"
‘Fallowing the seoring of all tests, the resulis were.

organized in suoh s manuer as bto facllitate thelr atudy.

‘This was done by giving each test a cass number and th@ﬁ

1isting on lerpe sheets of coordinate paper an item by |

i%am‘aaeauﬁt»ar the total response. ﬁﬁéit&aﬁal iaformation



6l

given by each a%uﬁéﬁﬁ-an ths final page of the test was
also resorded efter each case number, With all information
1ieted in $hin somvenisnt form, 1% was nov possible to

make & study of the test resulbs.
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CHAPTER VII

THGT RESWTS

The study of the compliled resulis of the two sections

 of the ﬁa&t shows that aérﬁain informotion has been zathere
‘e vongerning the selentific abtitude asong kigh school

. solemce students.  The oharvs preseated in this chepter

are attempts to show the rssulbs of the test in such a wihy
that some of the significant interpretations may be dis-

"ﬁussa&w It has besa thought best to asalyze results in
. the following waya: |

{1 A atuﬁy'af the percentaps of sorrect Ie8poNnsss
for iltems in segtion I of the test. -

”'(2) A atudy af the percentage of asotepted responses
for items in sestion II ‘of the test. |

{3) A study of mesn seors, and the standard deviastion
$ar gash of the four grouns tested.

 {4) A study of scores of aartain selected students,
{5) The relation of test seores o number of years
mf high ashool sclenge.

FR&GEKT&@? OF QUEREGT RESPOWSES FOR ITEWS IN g?ﬁTIﬁ%’E‘

?1@&&&71 wﬁiah follows on the next three pages pre-

"a&nta i simple bar chayt form the percentage of eorrect

res@@ﬁsea far'aadn item in the test for the habit of ine
t&ll&atuallhmaaﬁﬁyu The iteme are arranged in the order

of inoremsing errors of response,



Item |  Percentage of Correct Responses

Ho.

The books of Qaarji oganga are anjay&& b; HAnY

53 || Italinns.
3 83.3%
9 | Hetercoratic union practices wili hinder unions.
N ¢ . 5
R Earmﬁnaﬂa'a rulss for basketball misght change
49 || the usual defense plays in the gane.
I .
© ¢« || The presideat we elsct in 1948 wilil be a Aﬁuuhw
7 .Aisan.
| 3@,5%
25 lLaboratory work an-rig@maniéais wiill 2ld maenkind.
75.6%
28 Pyromorphidrine is medically useful,
73.5%

ve—

The development of aut@valiﬁ@ may inerease our
lsisure times.

73.9%

I 10 20 30 40 5 60 70 80 90 100

3‘?’1@8&‘3 _:‘_i_a )

Showing Perecsntage of Correct Responses for Items

in Seetion T - The Tost for the Habli of

Intellectusl Honeaty
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.Egam ?araent&{e of uarreat Hesponses
Qi

10 20 .30 L0 S50 60 70 B0 90 100

I 20 || Putare aviation will make uss of cordition.
|— 6. 25

Th@ amith typewrlter is ﬂuycrlar to the Undere

14 wood .
) . 66* {:}gﬂ
| The Democrats will carry out a good prosral of
1o internal reforam.

”62 6%

Prolingualism hinders some in laarnln% a foreign
langnage.

59.3%

ﬁew‘aafaria@ﬁ pigments render il paimﬁg nors
durable.

55455

Rules in Footbalil tend to eathorize the
offensive tactics of the gana.

545

Feéple who belleve in aveliian ar@lfawqia number.

. Fleure 1 {Sontinued}.

ahawiag,ﬂaraantab@ of Correct Hesponses for Items
" in Seetion I - The Test for the Hubit of

Intellsctual Honesty
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A3

Demoeracy will work in any country.
. s

68
Igam - - Percentage of Jorrect Hesponses
il
10 20 36 40 50 60 79 80 90 140
C || Bingteln's work on Tifth dlmension will probably
27 || reveal a new mathematieal theory.
e 38.9%
, Oommunism, as a fors of government, wlll eveniue
3 || ally dissppear. _
3&««'2%
15 || Communlam iz hapmful to soclety.

Pigere 1 | fontinued) .

showing Persentage of Correct Responses for Items
in seotion I ~ The Test for the Uabit of

Intelleotual Honesbty



' 1&3% three items aﬁ&rt@ﬁ in Figure 1 and thelr low pepr-

69

It iz & matter of iatar&sﬁ tmznﬁte %ﬂe nature of the

centage of gorrest r@agansaa* Ia 8 revision of this sec- C
ﬁian of the tept, it might be sdvizable 0 eliminate thess —
1ﬁem$* tem ﬁ},.“ﬂammnmismg'am a form of govermment, will |

eventually dlsappear” hes & perticularly low percent-

&gg'whan it is considered that this item iz a predietion
’ﬁygﬁ:st&temenﬁ whioh should eall for an "1 dontt know"
response.
It i3 to he E@pt ia mind that‘in th@_prapafatiéﬂ of
Bevtion I, it wes believed that an inﬁiviﬁual p@ssessing
thm éasiraa h&hit whieh is being aallad “zﬁtell@ctual Lon-

: agﬁy" ghould have givan tha gorrect responses for all

eighﬁesn items, This was true when the test was given to

| ,indi#i&ual& who had spsolal fraining or bsekground in $his

seientifle attitude. OF the 324 students tested, anl?
%ﬁr&a obtained the perfaat agore by having all elishleen
items merked "I don't know," If this atsitude is one to be

' desired end if this test desects ite presence then, nced-

lsss to say, the students scores are disappointing.

REGPONSES TO ITis IN SROTION I

Listed graphicelly in Figure 2 are the pereentages

- of responses Judged aeocsptuble for cash of the 12 ltems of ' A

Beetion II, the test for suspended Judgment. The itens
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Them

ﬁﬁ*

3020 30 40 0 0 7080 90 100

Percentage of Aecepted Responses

Gonelusion b&aeé on ehart giving faa%a 5 8060l

1.1l dents. sasueliles.
_ Oonclusion based on chart giving ficures on de-
10§ linguenbs.
I .
B Incomplete anecdote about Adama and the stolen -
5 _

’ WINOY.
: 46%

h

Taﬁal'anap advertisenent.
364

Survey of cigarette usaze among sbHudenbs.

| _.
[ ;.
8 | ‘tation chart.

1ﬁter§ratatian of Srroneous infarmation in payuw

Figure 2.

ahnwing'?araantage of Ascepted ﬁaapana@a.far Ttens

in Section IX - The Test for the Habit of

Sugpending Judsment
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'Iggm - Percentage of Accepted Responses

o _m_;lﬁ;;;zﬁ___aa LO 50 6D 7D s@- 0 360
 E E— 20809300

Aneedote aboub bull's atiacks on thves men.
2.5 - |

Vitelex experiuments in botany olass.

T -7

In&@mgieha'amaedﬁt& akout use of ¢offoe maker,
174

Health facts on two groups in nuPsery school.
16% -

Incomplete chort on makes af‘eafgg solor, ¢o8h,

| 165

Anscdotes of six medical students.

-

Figure 2 (Gontinued).

- Showing Peroentage of Accepted Responges foy Items

in Beetion I - @ﬁa Test {or the Habiiv of
| - Suspending Judgaent



' are listed in order of 1neréasing'arﬁars af réapanaa‘ To
raeilitate raaall of the nature of each lten, itﬂ aumbey
'1s fallaweﬁ ay a &aauriptiv@ note.

Thens 71 and *19 for whieh the yarea&t&baa of ﬁarraat
raapanaes are shows at the top of Figure 2 are Lhe aﬂly
two parts fopr whioch any reasonable emﬁaluﬁiﬂnﬁ Were posce
ible. _?&aﬁg tue ftems were intentionally placed among the
others asd 1ﬁ_waa.faunﬁ'that & a@rﬁain‘para@ntagﬁ af sbu~
dents 3till drew erronecus conclusions, Hewever, there is
& ﬁaﬁiaaﬁhiy_law&r parcentage among the remaining ﬁea items
wheﬁé:eaﬂﬁlmaiens should not bhave h@@n &r@wn,@r ektramm
gare shounld kav@ heon uaa& in their forsmulation,

Qhaarvatian of the number of emrreat reasponses for
1t@ms in b@aﬁiaﬂ.zi 12&&& Yo a general sonelusion that &
lsrge percenigge of Lhe nigh ﬁehaal selence students )

' ﬁﬁﬂ%ﬁé were likely %o draw eonsiuslons irvegardless of the
iﬁf@?m&ﬁi@ﬁ presented, Hany junped to conclusions on Lite
tle evidence, in spite of the fact that their seience
%ﬁaiﬂiagyahauiﬁ teasth the sy@asit@'gxacaéurée Items chozen
for ﬁhia ta&ﬁ weTe Lo discover whether or not the student
would avoid conclusion when given too littla o erronesus
inforuetion., In the last ten items lisbed in Figure 2

far 1@33 than 50% of the responses indisated %hﬁﬁ the shu-
ﬁanﬁs in thoge aaiaﬂea elagses were éavﬁlaying tﬁa habit

of delaying aaﬁalusi@ﬁs wntil sufficlent infarmatian is



73

~obtained, Here again, as In Seetlon I, the puplils’ scores

w'-ara disappointing. If the habit of suﬁpaaﬁing Jadement is e

  \¢$$1&&51$-&3@ it this ﬁésﬁ‘indiéaﬁag its presence op abe
. sence then the habit needs serious attention in teaching | :::
nethoda, o ' | . .

- HEAH SCORES 4ND DEVIATIONS FOR THR GROUZY TEgERn, i

“Study of Tables L and 2 will reveal some varlety in

. ‘mean seores and standard devistions for the four groups o

':tssieﬁ*',xt 1s to be noted shatb in both sections of the

"_ﬂéat the four groups rank 1n the ﬁamﬁ-mréar in regard to

. their mean saaéas‘ The standard deviations do not appear

b bar§aétiau¥ariy gignificant excert in ons instance in ) |
Table 1. The George “ashingbon Tiah Sohhol Oroup 9ot only
'L “ﬁ$é“a'1aw@r meas seore bub a ereaber dispersal of scores

in Section I of the best.

SUORES OF SELLOTED SEUNTE. |

_ Ta%les 1 and 2 show the numher of students tested in
|  “%§@.§aﬁi-ﬁigh sohool sroup as sixﬁye o bhat sixty, elzhte
. aen are selecbed students known to have ﬂ&ﬁ‘ﬁﬁf@ Phan the
'._usumi amount of training in the aci@mﬁifi@ atbitude and
3'@&%&9&* These eighteaa eaeea.pra%aﬁly agoount for the
higher maan.aaﬁ&ss for the Lodl group as 4 wbole.

. Tablesz 3 and 4 an'yage_?é show the differences in mean
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SCROOL

WUMBER OF
SPUBTNES

MNAR SCORE

STANDARD .
DEVIATION

Lodi UYnion

60

12. Y

322

. | Temaipats

79

1164

315

 stookton

1oz

10,22

3,75

| Geo. Washington

LB

283

10,09

4463

Table 1,

The Wean seorves and Sbtendard Devisbtions

for the Four Groups Given
gaati@n i - The Yest for the

Habit of Intellectunl Honesty



SOHOOL

)
[ %]

STANDARD
DEVIATION

Lodi Union

60 hosih 2,06
.Taﬁalpgi& 79 422 1.86
s§pext@a e 4,00 iaﬁ?-
@éﬂ; W§s§§ngtan 83 3o e 1.70

Table 2.

The Means and Standard Deviation

for the Four Groups Given sSeetion II -

The Test for the lfablt of Suspending

Judgment

75



WMBER

. SOORE

RANGE

WRAN
SCOHE

- General Group

&2

A= 37

.79

. Seleoted ﬁrgmg _

18

7 - 18

13.61

‘?&bl@ 3 -

Range and Mean Soores for the Jencral

~ and Selsoted Groups iﬁlﬁﬁﬂﬁiﬁﬁ I« The

Test for the Habit of Iatellestual Honesty

UM BER

GOORE

RANGE

——

| ﬁﬁneral“ﬁraup

42

0 - 8

Seleoted Group

13

4 - 12

Iable 4.

‘Range and Mean Soores for the Cenoral

and Selested Groups in Section II - The

Test for the Habit of Suspending Fudgment
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sgcores for the selected group and the remainder of the

group in that sehoocl. This selected group was eomposed of

- ghbudents Enown to the writer. Each mewber of the group

had aﬁ,léasﬁ\a ong year course in whieh the selentific

_attitude and method were stressed. I was expsoeted that

‘the scores of these students would be higher than these

of studende not havimg had slallar direct traiaing. A

‘gompilation of the scores shows this to be the case and

aflds more evidence to bear out the costention that direct

- teaching of selentific atiitude pays dividends.

It is to be conceded that the soleoted group describ-

| ed above i1a far too small o provide smeful date., Further-
- more, the meager lnformation givea could ot justify any

" gemeral conclusion resarding the test's ability to detect

the student traised in selentific abiitude. This is true

Cparticularly in view of the faut thab other studente in

- each of the four schools ssted hed soores as high as

many of those in bthe seleabed group.

Tables 3 and 4 ﬁfe.aigaifi@aaﬁ in that they point

towards a meens of validating a test for the sclentifio

gbtitude, Forther ressarch should follow a procedure of .

eogparinz ssores of the two gloups, those trained and

 those untraised in selentific attibude.
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SGIL MRAN SOORNG POR STUDENTD HAVING
: - L year | 2 years | 3 years | 4 years
- solenos | selenge | sslence seisnce
L]
Lodi 12,00 12.15 12,62 12.75

|+ tamaipais

10,32

12,96

94 50

Stoskbon

g‘ ?{}

l.'lligﬁ

.65

9.85

Goos Yashington

10,60

Qcﬁﬁ

’.-gsaﬁ

12.67

Total

10, 40

1151

Toblg 5.

}-gwg%

The Mean Sgopres of Studspts Haviag

Tapious Years of High Schoosl Sclence

in seocbion I =~ The Test foar tha

Habit of Inbellectual Tooesty

11,19
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o MEAN SCORDS FOR wTUDTHES HAVING
| BEHOOL _ - L
L yesr 2 yomys | 3 years | 4 years L

selence sclenee seience | aclence L

| oteas 5.12 | 3.96 | 5.33 | 3.50

} .?ama1p&iE | he 20 .92 k2 | 600

E Staﬁkt@ﬂ ' . | 2,., ié 3a 89 | 3. 69 | Lys 57

- Ge0. Washingbon 3,15 3,17 3,65 5,17

| Total  hwld 3a Tl b7 | 4e8l

’i‘&?ﬂ.@ 5 o

B e

* The Mean Jgores of Dtudents | -
Hawing ?&riﬁuﬁ Yasrs of High School
Seience in Sectlon II - The Test for '
i the Hebit of Suspendlag Judgnent
|



SHCE TRAINING.

I waal& be extresely signifiecant if it could be
shswn that the solentific attitude qraws with the nuﬁbar

of years of a@i&na@ trajining. Studenbs in their fourth

 year of high school science should s 1T the attitude is

being developed here, possess the desired habits %o a
g:aaaar %égra@ than thoze in thelr flrsi year of sclience

instruction. Tables § and & have been &ev&l&g&é Lo prow

- $ant goue data @ﬂ‘ﬁhﬁrﬁa%ﬁﬁﬁﬁeﬁ'Mﬁﬁﬁ by students having

hed from one to four years of high_sﬁﬂaﬂlvaaianae‘-

Table § presents, for ssction I of the tost, bthe mean

aémr@a for students who had one, two, three or four ysars
of selence. A gtudy of the seores shows little change be-

tween the first and fourth year soleace students. The .79

- galn betwesn the two extreses iz not indieablve of growth

in whatever this sectlon of the tesh wmay measure.

Seores for Sectlon II of bthe test are analyzed ia

Tahl@ & 1n the game manmer as Section i in Table 5. A

;stuﬁy ar the mean ‘soores shows only the slight gain of .65

batwa&a tﬁa seores for ;irst year ané fourth y@ar seienea

students, It will be noted that the Lodl group acbually

hes & lower average scops for 1ts fourth year students

~Shan Tor the one, bwn or three year students in that same

BrouD«



5%

A review of Tables 5 and & falls to show that there 1s
any 6?1&&&&@ af eorrelatlion between the number of years
of selence tralaing and the habits measuced by this test.
- If the sections of the tast posssss a depree of validity
' then some important conclusions may be besed upon the

facts shown in thess last two tables.



CHAPTER VIIX
CONCLUSION: AND %““9&ui&z$T1Jh

In'tha forsguing chapbers there has been ﬁ@saribéﬁ

- the prosedurss used in developing & test for seriain ase

~ pests of the scientific attituds. Osareful attention has

been given to aﬁ-an&lyﬂiﬁ of the selentlfic atbliude aund
ite relation to ihe webhod of éaieﬁea, The sclentiflce

atbitude has been used throughout Lhis paper in Itz slingu-

'V'larlTarm.wiﬁn‘tha_%ho&gﬁﬁ in mind that 1t s one atiituede

aomposed, prﬂhaﬁly, of many interreleted habits. It was

reagoned that to best for the presesnce af this abttltude it
wnulﬂ be necessary o test individually the h&mitQ of which
the attitude is presumably eamyaseﬁﬁ I an effort to limit

the seope of the work undertaken, only bwo of the nunerous

. gomponent- heblts were selected, Tooh of these two is the

‘haais of one seoetlon of the test.

Sectlon I A4 Test for the fabit of Istellectual lonesty

Sﬁﬁbimm I1 A Test for ths ﬁabi& af Guspending Judge
m&nt

' The test wes ziven to selence studsnis in four Calls
fornis high schools 2nd a ebudy hasg been made of the re-

sulte, Information wes gained not only about the studeats

participating but also about the test ltselif,



_pome of bhe best with bhe

arily tiae eonsuwsing
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Yonelusione Resarding the Tegh liself.

&

{1) The vest wes of

Lo EhitE e

wag expressed regarding its latent aud use. In Lesting

sltuaticas

0 pnrm e P e s .
‘,a.r,,,F PP EE TS 1 R T wion

roognkne

interest la scores and Lhell meaning.

Y T e P SV N . T W, P T o
{2 mﬂ% teat was e85y Lo admninisbey aad n0h GNIGCERS-

3
Ve

{3} The teab allousd

Cpupile’ abliiblea Su respond eoxseebly.  La Dscehlon

ﬁﬁmfﬁg Saahing

BOOTGH

i1, howover, was Line ownsuning,

error ol interpraitalion,

(5} "hile b

voiidity of bobth seetlong

that such an lustyumsnd .8y

Ging

dovics, Xﬁéaiku”’

Lank bhe

tant shoved Lhat tast resdgulls aouls

-counselling ﬂi%h'@iﬁﬁ?k

(é}-fhﬁ vailidiby of tﬁﬁ Lwo geabions of this test is

0ot established. It ls %ﬁ;l;ﬁ@i, nowaver, that ouch 8o




1A

tion 4oes have a certaln "logloal® walidity.

Conolusions Regerding the Students Tosted.

{1) The students tested showed wide differenses in

~ability to respond corrvectly to both sectlons of she tast.

{2) The percentages of correct respounses o the test
t@r—ﬁh@ hablt of 1ntellé$taa1 honesty are significantly
low, If this lastrument Lests Shat whiehriﬁ means o test
then it may'be ﬁa&&iu&ad t&at e hablt of intellectunl
h@nesty was not s prevalent hebii enong the studenis t@&u@a»

{3) Likawiﬁa the percenitages of acceptuble responses

to the test Tor tﬁa hablt of suspending judgrent are gener-
© . ally low, If tals seetion of the test does reveal this
desirable habit, then it may be eoncleded that very few of

the students tested heve been developlng the habit of suse
gshﬁing Judzment,
\(k} Test rasﬁlta of carefully selseted gbudents who

heve had specific iInstruction leading towards development

'of the habite tested, show significantly higher scores than

the average. This lends some weight 4o the valiﬁity of the

‘test. It may be further concluded that speclific training

in the habits of intellectusl honesty mnd suspending juds-

 .pent is worthwhile.

{5} The test resulis seen to show that additional

years of sclence in high echool have no apparent effect



" high School sclence evurses Tailed to sonbribute a desived

85

| upon pupils' scores. Hitudents completing their [irst vear

of solence scored as well as those completing a four-year
gourss. (1T tha'%wa seobions of the test do revsal the
hablt of intellestual honesty and suspending judgnent, then

it might be concluded that the additismal training in thelr

growth ip these two habits.)

General Recommendutions and Rduestlons) Iimplicetions,

At the outset 1t 1Is recomaended that the testing de-

:-vi@es us@ﬁ‘im thias iﬁ?ﬁ%tiﬁﬁti&ﬂ be further refinsd and

additional efforts made to deternine thelr walidity.,  The
logical valldlity of both sections of the lastrumeat needs
'f&xthér support, SNecessary additional date should be GO~

cured by a more somplete btesting program involving

£

preater variety of high sehool selence classes and 8 large

" er number of cases, Given & test, the validity of which

is more adeqguately established, there 15 reason o belleve

that signifieant inforaation eould be gained. A coumparison

“of seorss of science students with atudents majoring in

other fields such as the social sciences or methesatiocs

- would be useful. Yaing & more highly refined test for the

seientific attitude it would be of value Lo compare pupils’
soores with the Alffering tsehniques of sclence Lcachlng.

It should be noted here that Lfurther helpful study




needs 0 be carried out in regard to the ananlysils of the

selentific ettitude. As the definition becomes elenrer

the bullding of Yests to detest ibs presente will basose

more satisfastory. There are several additional hobite

which g0 o make up the aalentific attiiuds. In this

sbhudy only two have been touched upon. Suoh babits as

BCCUracy, Qpam—miﬁ&aﬂﬁaaﬁ, retognition of basic ezuss and

. effect relatianahiﬁg, guriosity, and the havlt of welshing

evidence should be anaigzeﬁ aind evaluvated. Thess aspects

- of the seclentific attitude, wien node wore readily noasupde

able, mighﬁ then have a sofe evident positlon in seionce
instruction.

The auﬁﬁ@ﬁa whieh this iiVﬁ;tlg&%Qﬁ nas nc% im the

'uaa ol the test deascribed In thin rescarch suwroasbs thed

further as%,@f such besting ?fﬂ&@ﬂﬁ?%& iz recomuenicd ap

8 teaching technlgue. Though bhe test, bocsuse of 1its

validity, cannot yet be used ‘Jr a@mnarative gtudlea, i%

doss have a nobeworthy walue 83 a teachlay dovies gob only

"in gclience slasses bLub in sosial solonees as well, 16 is

suggested that teachsrs give bhought o developlng tests

of this nature and thus augmeal Lhelr eourses of instrus-

Lion.

Hegarding the t&aah&n& of the selentilic atvitude

there remning one furth@r reﬁam@auun%ian, 1t shonid be

taught direetly. Rellance upon incidental tesching of the



soientific attitude is unsotisfactory. There is 1itbtle
evidente eithor in this inv@ﬁtigﬁﬁiﬁn or obther investipge
tions, that the acquisltion of the scleatific attitude

sutomatically results from g study of sclence. “iflectlvs

teaching of this atbitnde Lwplies bthat instruetors nok

only souwprebend an anslysis of the atbitude bub provide
a time and 8 method for i1ts tesching.

Research studivs ia the teachiag of sclence are

pointing emphaticsliy townrd an luporbant direckion in

edusation. In an effort Go oontributs o effuetbive 6iti-
genship sclence olffers a way of thought to be accompanied

by the scientiflic attitude. Ince consldered vague and in-

- tangible, this attitude now approschos sensurabliivy.

These tachuicues of seasurenent as bhey becone avrs rell-

. able will stlmumlate the temching of sclientific wmebhod and

atbitude.
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effgets of drinking wine on wmenbtal work

Tests made in Italy of 4000 szchool ehildren showing

in sehonl:

462 1616 2021
Abgtuiners Orink wine Drink wing
o . ; secaslonally | dally
dood marks|iz, 56 0.5 258
Em 53- ng . f@lag .‘?a:'},a;}'
- Poor 3. 45 27 Fe 3

Pirections: Consider cevefully cach of bhe Pollowing

gstatements and indieste by a eheck aark

{ )} in the

colunns to the right whebher you belleve:
{1) the evidense itsclf is sufficlent to make

the statement true.

{2) the evidents susgesty thob the statement is

probably Lrue.

{3} the evidence lsg Insulficlent bo make 8 dae

 clsion concernl
{41 the eovidence au
probobly folge.

{5} the evidence is ﬂﬁffiﬁlmﬁﬁ h? itself o

makke the sbateuent lalige.

Sbatements: :

. OF the 4000 sehool children tesbed
1616 drank wino occasionaily,

b. 505 of the Abstaloers did poor work.

¢. OFf those sehool chlldren wiw drank
wine seccasionnlly 30% vers succesg-
ful in 1ife. . :

it IT sehoonl ehlildren drink wine sthey

stand less chanes of achieving good

marks in school Hhan bthey do LI they
do pot drink wine. '

0. From this ohert we know that schasl

ghildren 1a Hose in bthe bHiome of fule

iuvs Gaessar who 418 nob-drink aline were

the only superior scholars.

; bho gtebesent {uncertain).
wtbg biat the atoteonant is

ah Lawronce Gollecse, 1937.

Sarkshion, Dape

FPartial Sample Fmarelise Fron Jaterisl Prepured by Pap-
tieinants in the Seleacs Group of D.E.A.
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SPECIAL RESEARGH THT

Section 1 Vage 1

f Exylaﬁatiﬁn:

The followinz 35 a
Do the hest you can in the tlae you are siven.  Draw
- a elrole around the letter indicating your answer.

Lest on penorsl inforpmation.

T » trus F » false A = don't know
T F K L. An ifgelatlonist wants to hove our onuniry
avald forelgn entanglements,
T F K 2, Ph.Ce rofers to the Politieal sction Cone
o - mitiee of the ¢.1.0
T F A 3. Commmnism, a@ a fors of goverament, will
' L ovantually dissppssar.
N S . %ajaritias are rlashb,
F % 5. The majority represents the will of ail
: the pesple.
T F X 6. The minority iz opecossionally in the right.
T ¥ KX 7. The president we aiw@t in 1948 will be 2
' Repn@liedn»
P F X £, Rooseveli obtalned more electoral voles
than Devwey.
P 1 0, Heterscretic prastises will hinder wions,
T X 10. The Desperabs will oapry oub a 2008 progrom
T af internal reform.
T F X1, Eﬁjﬂ in o shop couvrse have more chancosd
s for sueoess than bthoss lo gollaese prepeds
atory eourses
T OF X 12. Ability to read is ﬁaa@mwarg TOr SUCCEHS
. in school.
T ¥ K 1i3. Democrasy will work in any ﬁauntrgn
T P X 14, BEllis reeeived ¥'s in all his %a&jee%aa
TMhie shows he has lesrped nothlng in sehool.
T F X 15. Conmunisw is haraful to scclety.
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| SPRCIAL RESEARGH ThaT ‘ Section T  Page 2
T ¥ X 16. Religion aidas eivilization,

X 17. People who believe in mveltism are few in
pumber when compared with bthe toital number
of true Christians.

T -F X 18. Perfection is impossible.
ST P X 19, van is an anlmal speoles.
T F 'ﬁ: 20. Fubure avi&ﬁimn'will ﬂﬁk@ uge of ¢ordition,
T F X 21, Methematics iz a aciwm@@
T F L 22, Asronauntics refers %o the study of weabther.
. $- F & 23 Ghenistery §$ a seience.
T F L 24. tulnine comes yom treca.
T F X 25. Lavoratory work on rizomanissis will aid
: mankind,
T F X 2@;%ﬁmﬂwimébmmgm&MmM&%mﬁmﬂﬁh
CF i 27. Binsteln's work on Tifth dimension will
probebly reveal a new mathesatical tleory.
T 28, Pyr@mmraniﬁr’m@ ig nedically ﬁﬁ@fula
§ . 29, Gxni&halaaists are congerned with the
| ' study of birds.
L § 30. bﬁmmuxlﬁg@ is an animal deviee for pro-
taction.
T OF A 31, sSulfe drwes have alded the fi@ut aaaans%
' ' disenge.

i 32. All bactoria cauge ﬁiﬁ@&&%ﬁ in’hwmaﬂa,

X 33, An englpser needs training in smbthematlcos.

% 34. Plasbids are ained in several mountain
reglons of the .,

T F X 35, Plagtlos sre ﬁg in narts of autOmobiles

and radios.
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SPECIAL REGDARSH Iuuq geetion I Page 3
T OF X 35. The development of auvtovelite alght in-
erease our lelsure Lime.
T ¥ % 37. Glass eloth i an imposzibility.
T ¥ L 38, dng-uny plaes is prastical,
T ¥ & 39, Hew saforized pignonts render oll palnts
moye durable,
T 7 4 40. Television in soler sounds laposeible.
TP £ 4. Bloetric clocks are reescnably acourabe,
T B K 42, The 3mith tyrewriter iz supevrior to the
' Undorwond. '
T ¥ & 43. Insurance haos been shows %0 be financialily
- irpracticable. o
T F A& 4he A st@n prapher cen write shorthand.
¥ K 45, The war has mafle basshall sorve anh&ﬂE
P F i 46. Mules in foobball tend 4o eethorise tn@
offensive tacties of the come.
¥4 A7, Gepbonmber always has Just 30 dave,
¥ A A8, Appil h&ﬁ 2L days.

-7 i 4Y. Dermengon's rules for baaskeiball mlght
shangs the usual d@rmmaa ;l 279 in the
£ «

P P A 50, Bogseball is 2 populay apopt ssony Ameri-
- Gui.ﬂms . '

T ¥ X 51, & sbudend can learn o ppesl & languaze
.withﬁuh helng able to r@a@ is.

FoA 5£h-Evﬁzy naiifarﬂan should know ﬂpanishg
T ¥ Z 53, The books of Georil Spanzo arg enjoyed
by many Ltallans.
A 84. Latin is essential for the speaking of

good Sngiish,
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SBARGH TEST - seetion I Page 4

% 55, frolingunlism hinders some in learnins a

' forelpa language.

% 5H. Verbs are modified by adjectives,

X 57. A simple senbonse has a subject and prodi-
eabs. -

X 572, In order oo make the Tollowing senbence
sound rizght you must espbasige the word
*John®,

John stole the purse.
A 59, Mndern muslo uses an elght noke scale.
A 60. An o capella cholr Slﬂﬂé withoub sooon-

raniment,

GO O 1O CIHE HELT PAGE
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Explanation:

This section of th@ taest ha& faur%e@ﬁ parts. Haeh
part zives you some Information and vou sre asiad o form
a cmnalusiﬂn based on the infarm&ﬁimn clven. In some
parts you will Have Lo write the comnelusion in your own
words. In ether parts you will notioe bthet several possg-
ible eonelusions are supplied asd you will eheck one of
then, . .

You will hava all the tiae you need to conplsie
this secetion. He sure you elther check or write s statow
1 -ment- for every part, faebh part i separate a9t has no
relation to the other parts.

CGONTINUGE WOREING TOFUIL VDU BAYE PINISHED.

Pardt 1

The monthly averagzes glven below h@ve B@@ﬁ tabe
from Pollce Records in Glty .

Time of Day Ho. of Auto - Ho, of Casvaltles
6100 - 8100 Adid. 4, 6

8:00 =10:00 3 1

10500 ~12:00 3 0

12:00 - 2:00 P2, 4 2

2:00 « 4100 5 3

4100 ~ 6100 8 3

63100 = 8:00 3 b

Gonclusion:
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?ﬁ.l‘t) 2

A Viclous bull on the Jackson Hanch hunsg attacked
bhiree men on separate occasiong. All three men are
known o have been wearing brillisnt clothing. ne
man weaplag inconspicuous clobhing was not harmed.

Jonslusion: {[Check onel.

3 v - o il LR moyhame 3o ywawsy Ao noaPiain
ring g, _ ; 37
{ } Babering this ball aabure 18 very danperous.

at
o

{ )} Mo one ghould ever enter a bull's pasturs,

{ } People need to be careful arcdund the bull on
the Joackson Ranch.

{ ) Brilliant clothes should never be vworn noar any
bull. .

{ } Inconspicuous clothing does not enrasze the bull

{ } I can dravw 90 concluslion from these IRclLs.

black § 760.00 2500
¥ - blue § 80000 2489
A - brown B 77500 2960

Sonelusion: (Oheck one or write iz & concluslion).
{ } Car % is most popular because 1% is brown.
{ ) The leasi exponsive car sells more rapldly.

{ } Bake X is dhe best ear becauss it lg the least
- expensive of the bthres. ‘

{ } Plue cars copt more Shan black ooea,

{3
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Part 4

In a test madeo by the Tajal doap Gompany 500
wosten were gilven alx unmarked bars of soayn.  Haeh
reprecentaed a lsading brand, The ladles vere asked
Lo Judge the best soup.  Jver 300 of the women choos
Tajal sonp. '

;o Conelusion: (Check one, )
{ ) Tajal soap i3 a superior soup.
4 . { ) There i nol enough laforsatlon bere to help me

Jjudre the value of Tajsl zoad.

All soaps are aboub the sSamne.

()

{ } Many p@&pl@-buy Tajal @oap.

{ } The best poans have bhe greatost 6 1es,
{ }

Talal Soap Company protably iacressed their
gales enornously. '

Part 5

Hr. hdmmn on re%mrﬁiﬁg to uis home at 9:00 Pl
met George Peberson who ha& réa@ﬁtly hoen y&fal&@
from jall aft@r heing aauvi@taﬁ on & Lurslary oharse.
Hre Adomg was luprossed by the youap oriminal's sewon-
ing asbonishacnt ab thelr sudden meeting., Lotk

grosted eaoch othey and proceeded opn thelr way. Laber

that evening v, Adams discovered %hat money left ia
a drawer in his homne had Dboen sbtolen. e phoned the
@Qliu&a

6mnﬂluﬁiﬂn;
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guite satisfactory. in all

Mre. Jones used the Horex

Gopclusion: {Check one}

{ ] Hrs. Jonos should have

making.
{ )} This coffee moker was

{ ) ¥res, Jones nesds to le
corravtliy.

{ } ¥rs. Jones 1l stupld.

{ 1 I oan-draow no eoneiusi

eoffoe meker., Several mor

nlagste use
respects.

to prepars

hean aord

{ } uorex coffee sakers should never

dofective,

arn now bo

{ } ¥rse. Jones did not have a teapod,

Mrs. Jopes purchesed m new gusrantesd Sorex

found 1t to be

fine afbaranon
tes foar her

ahe hed exneched.

garaiyl.

he uged for hes

uae A S0rex

on from the Tacks glven.

Part ¥

baﬂﬁlﬁﬁl@nx

Tronty cbildren kent in the game nursery school
were d4ivided into two groupg of ten sach.
had the same ar =y fﬂr play but separabe rooms for
sleeving. Group A had ﬁlaaﬁznm cats on the [irst
flﬂ@x and Gra w3 had thelrs on the second Lloor,
A .ﬁwﬁy of haglih records sbwwed that shildren in

CGroup B had fmv@r enlds bhan shildren in Group A.

Soth srouns
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Tart 8

Information talken. from & staﬁg*t‘ report in o sgcial
gbtudies class

Name of City| Area in 54U.| CODRIAGion | Ponuisbion
_ miles . el a4, mile
X 200 6,000,000 | 30,000
¥ 4,00 3,200,000 | 31,500
gonolus i ons '(&h@ek one or write oneé in.}
UV Oiby Xois growing mapidly.
() Cley ¥ i grﬁwing rapidiy.
( J Qivy ¥ is slightly more crowded than Uity .
~{ '} City X has eprroximestely 1,000 wnore people than
’ Gity Yo
{ }

{ } City X i3 more orowled thea Glty ¥

{ } Poopls in City X should sraduslly move to City Y.
Part 9 '

Hesults of a laboratory exzperiment ecarried oub bv
gtudents 1o a bobany al&%$~
Plants - Trepntnent Observation
12 tomsto pients 0T gram viselex 11 plints bear fruid
poar gal. of waber in 90 days. 1 plant
' - dies. :

12 bean plants U1 gram Vitelex 11 plants mburs and
ver gsal. of water besr flowers within
50 days. 1 plant
fTlowers in 70 days,

12 tomato plants water without 12 plants bear fruit
VYitelsx : in 3 aonths. :
12 b@an plants waber withoutb 10 plaﬁta mabure and

Vitelex bear flowers within
\ 50 days. 1 plant
flowers ouly alizhtly,

“Conolusion:
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Part 1%

Information from a survey in Clty i showed these facta:

Arens of ity

¥amlly Incowns 131y Income
Low ﬁi :
1. Numbesr of boy deline 48,0 Se 7
quents per LOO0 pop-
“uiation.
2, Humber of girl deline  1l.8 1e?
Cguente per 000 pOp-
ulation.
Conclusion:
Part 11

In a pationwide survey of 30 representablive hisgh
schools, resserch workers sabhered the following ine
formavion recarding the use of plearebies amons sble
denty belween the ages of 14 dﬁﬁ 1?

' Approximabely %* of the boys used eig&rm%ta&
regularly. 55 of these. used bhe word ‘habli' in
desoribing their use of tobaceo. 2% of the "guckers”
pogitively stated that they enjoyved smobking, ,

76% said they hed trled smoking & fow times and
stopped. 149 of those answering the questionaive
stated th@y nad never used tohacco in any form.

%anclusianz-(u&a@k ane )
{ )} Too many hish school hay3 smoke clgarettes.

{ 3 Rura& shudents saoke iosy than students in urban
areas

(3 ?ESbably:mar@ whan 500 of boys bhetween 14 and 17
yearg try smoklag and then stop.

{ ) 18 vear oldy suoke more than 17 year olds,
{ ) High school boys don't really enjoy smoking.

{ } smoking is hapsful until you reach 18 vears of age.

;b of high sohool boys have the hablt of emoking
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Part 12 )

Gerald &awtan, gon of wealthy parents, begsme a
~doctor at age b ond sbarbted o sucessaful nedicel prage
tive.

Thomas 24lve, also o @on of a well-toedo Panily
graduated mrﬂﬂ.ﬁaﬁieﬁi goinol ab 27 and soon uhu?@aft@f
wan appointed Lo an laportant stebe cliinle.

dJoha Wallis, bad Lo lesy
of lapk of funds.

HE.

e pedical scheool beoagse

Nob Spanton, bBelr %o a gaall Tortune findshed his
medical tralning at bthe early sze of 24 and bepan his
practlee in a rural districs.

Lavmense Henton, aiber working btuwo years o earn
Bis tultisn, reburnad o nedicsl ¢ sehinol ond received
hig M, Dy when 28 yvaprs nld.

plel vredisht, was able 0 completes madicol sshool
at 27. His unsle wasn of Tincucial gid oo hin.
Coneluslon;
{ 3 Iv's eamy o be a dooctnr LT you have soney.’

1Y Telleto-dn fandliiss find 1% 1ittle trouble ©o send
thelr sons Lo ne ai ad Behonl.

()} Ons eannot besome o doebor bhefore he is
old.

)

Lo gjend

it}

' v Tron wenlbhy familic: probably do pol meke ag
{ } Bovs Iy alhhy Pamil] vobabliy do n¢ ke o
zaod dbetors as those wiad musd mari Lhelr vy
throush oallsss,

() Two oub of every & baye who @o through medicsl
gohool have Go esrs Thely own nonay.

{ )} As is true in mony kinds of work, bovs who bave

aoasy can get betber pogitlona.
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Secgtion T Pass 1

.: .!3.‘!

P

7

‘}?

g

¥

]

A

X

i

" RUG ¥ - false

owlng L& o btest on soneral laforaation.
ou san in the time you are ~iven. Draw

wd the letier indleatiags your answer.

Eow dontt know.

1.

bae

5.

8.

9.

10,

11,

.lBa

L4

3..59

AR isols 2 our eountey
T

HYVGLA

PLALD, refers

L Action dome
milttee of the '

Somamnism, ag a fors of government, will
avenbually dicepny
Majoribies arc right.

Yhe majority represents the wiil of all the
peonle,

CThe minoriiy i zc@&‘iam%ilg in the right.

The president we eleet in 1948 will bo a
Republican, : :

Roosevslt osbialiacd nore electoral vobtes
than Devey.

Heteroeratls pracviess will hindey unions.

The Denocrats will carry oulb o 2008 Dro-
gramn of internal refora.

Lo

Boys in 2 shop sourse have aore chan
guetess than thoge ia eonllenes ngwgwr@t;wv
goursas.

Abi1Lity o pesd 18 neeossary £or Suscess

:_iﬂ BOhond,

Denoerasy will wafl in any enunty

£1lig reveived I''s in all hig aub jecets,
This shows he has learned aothing in aschool.

Gompunisn is hoaraful o socletby.
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