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The objectives of the study were as follews: By means of the

Test of Critical Thinkinc, the Test of Critical Analysis in

Reading and Writing, and the Inventory of Beliefs, as developed
by the coun-.ittees of the Cooperative Stucy of Evaluation in
General Education of the American Council on Education,
A. To attenpt to determine whether, over a period of
one acadenic year and within the areas of Critical
Thinking, Ability to do Critical Analysis in Reading
and wWriting, and Level of ilaturity of Beliefs and
Heactions, change or gain can be discovzred in Fresh-

man Students.

3. To attempt to deteriuine whether, within the arcas
of Critical Thinking, Ability to do Critical A.alysis

in Reading and Writing, and Level of Maturity of Beliefs
and Reactions, differ-nces can be distinguished betw.-en
the change or gain of Freshman students in the various

interest catezories, or major areas of study.

The tests were first administered to 1942 Freshman stu'ents
o entered hichizan State College in Septanber, 1951. The tests
were adudinistz2red again during the last week of the Spring Tem,
1952, to a re-test group of 569 students. The intervening p.riod

of chanze was three coxplete terms.

Gi74'75
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The "t" - t=st of siznificance betw en the means of pre-
and post-tasts wes used to deteriiine whether sizaificant diffar-
ences in change or gain over a period of one academic year co.ld be
discovered in each of the aresas stulied. The analysis of variance
by covari-nce adjustmenrt technijie was used to ceteriine whethsr
significant differences could be distinguishel between the change
or gain of students in the various interest groups, within each
of the areas stucied. A comparison or rankins of the adjusted

post-test means was also made.

The results of the study were as follows:

A. Considering the whole, or total-group population
(N=589), a significant change or gain over a period of
one academic year was discoversl in each of the three
areas measured. (The differsnc:s between pre- and post-

~e oy

t=3t means were si:nificant at the 1% level of confidence.)

B. Considering the total population as divided into

the vurio.s prefersuce~-zgroup or interest categories,

(i.e., declared or intended majors), and with (a) pre-

test scores or initial scores and (b) scholastic aptitude

as mezsured by the A.C.E. Psychological Examination as

variables:
1) In the area of Critical Thinkiag, no signiflicaat
difler21ces were detected at the 5% level of confidence
betwaen the change or gains of students in the various

czte-ories,
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2) In the ar=a of Ability to do Critical Analysis
in Reading and Writing, sigaificant differencses at
the 1% level of confidence were discovered between
the change or zains of students in the various
cabagories.

3) In the area of Level of taturity of Beliefs
and Reactions, significaat differeices at the 1%
level of confidence were discovered betwee:n the

change or gains of studsits in the various categories.



COMPARISON OF ADJUSTED POST-TEZT rIEANS AFTER PRE-POST

TiST PSRIOD OF OWE ACADZLIC YrAR

3

Group {Preferencs or Iaterest [C.A.R. and W, |I. of B.
Code ,Groups (WN=569) _ . ... 0 (N=569) . ... ..
' Rank*|Adjusted Post-)Rank* . Adjusted Post-
’« - Lest Means _ ' Test ieans

- DI I IR T T

......

. . w— —

11 .Biological and ( } :
! Physical Science 6 117.9154 "1 !71.758

0  ,Pre-iedical, -Dental, i ' .
-Vet, Nursing Ed. V4 319.1837 {ll + 504173

1  jAgricaltare aad ] | '
Forestry v2 0 119,407 ; 6 .63.743

2 Business and Hotel ' . ' '
Administration 17 117.4839 '8 |d1.482
3 Ingine-ring 1L 1 14.8376 {9 61.05%
L  |Home Ecoromics {1 1217939 )2 g66.932
5 Fine Arts 4 3 il9-395lt E L; ‘650211
6 Elementary Zducation | 8 17.8368 y10 160,650
7 |Langusze and Literature|l 9  {17.5553 r 7 }62.502

8 Social Science and \

Social Service 10 15.4297 , 3 66.327
9 No-Preference 5 18.8600 5 6L.532

Post-Tast Means have been adjust=d for initial perforuaace
{Pre-Test), and for scholastic aptitil'e as measured by the
A.C.E. Psychologiczl Zxamination.

*Rank refers to standing of adjusted Post-Test Mean Score

when coupared with Post-Test ilean Scores of other Groups.
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CHAPTa 1

Introduction to tlie Problem

The topic, 'General Education', and the development

of prozgrems of general education, hpve becouie in the
past ten years both matters of consuming interest

and of marked disagreemente Some of this disagreement
is sewantic in nature, some of it is due to fundamental
differences in philosophy, and much of it is caused

by difierent and frequently unverified hypotheses,

The discussions and the programus have generally taken
into consideration almost every factor except the most
important one - determination of the changes in students
brought about through experience in a program. Unless
and until something concrete is done in determining the
significance of a given aprroach through col!ecting
evidence on the student growth incuced, th:re is little
real basis for espousing one viewpoint or prozsram over
anothere (55:1)

It is with this "most iwportant" factor that this stucy is con-
cerned; that is, with the determiration of the changes in stucdents

brought about through experience in a program of general education,

Background of the Study

This investigation, one of two parallel studies jointly planned
and executed by th:e writer and Carroll ~. Pike, Jr., respectively,
is designed and planned as a study suuvnlemintary to that being carried
on by the Coopcrative Stucy of Evaluation in General Education of the

American Council on Educaticne

This latter evaluation study, hereafter referred to as The
Coorerative Study, was organized in 194% under the sponsorship of the
American Ccuncil of Education and, under the direction of Dr. Paul L.

Dressel, developed the test instruments used in this investigation.
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Since one of the thenes pervading this entire dissertation is its
relationship to the larger or "parent' study, it would probzbly be ad-
vantageous to meke some brief mention at this point of the organization,

purvoses and activities of the Coorerative Studye

A final report, to be issued later in book form, will incluce a
comprehensive sumiary of the purroses and mode of development and
operation of the study, technical reports on tie evaluation procedure,

and on the accumulated data of tre Cooperative Studye.

however, in order to develop more adequately at this time the back-
ground of thLis research, it may be advisable and pertinent to elaborate
just a little on the m:jor purposes of tke parent study as given in thre

article by Dressel and iayhew (57). These major purposes were:

1. A focusing of attention on the need for
research and evaluative activities in general
education and, associated with this, an arousal
of interest on the part of zeneral education
ste{f in initiating such activity.

2. The developument of improved evaluation pro-
cedures and the collection of actual evidence
on chanzes made by students in regard to general
education objectives,

3. Cne or more publications which, by presenting
new developments in eveluation and some evidence
on the outcomes of general education, might
point the way to even more definitive research ard
crhallenge others to undertake it,
It will be evident, then, that this dissertation is planned as a
step along the paths pointed out in items 2 and 3 above. In additiomn,

as the test instruments used in this research were trose developed and

used by the Cooperztive Stucdy, this local gp-lication of these nationally




-3 =

developed instruments may be considered as a further validation study
of these instruments for this particular purposees A still further tie
with the parent study lies in the fact that the porulation used was one

of the several groups, or sarples, selected by the Cooperative Study for

its own research purposes, and therefore some of tre initial, or pre-

test data are the same for both studies.

Staterent of the Problem

The general purpose of this study is the evaluation of certain
aspects of the General Education program at Michkigan State College with
relation to students' interest areas.

lore specifically, the objectives of the study are as follows:

By means of the Test of Critical Thinking, the Test of Critical Analysis
in Reading and Writing, and the Inventory of Beliefs, as developed by

the Cotmiittees of the Cooverative Stucy,

Ae Tc attenpt to determine whether, over a period of
one acadeniic year, and withiin t.e areas of Critical
Thinking, Ability to do Criticsl Analysis in
Reading ard Writinz, and Level of Maturity of
Beliefs and Reactions, cnarge or gain cen be dis=-
covered in Freshman Studemnt se

B. To attempt to deteruine whether, within the areas of
Critical Thinking, Ability to do Critical Analysis
in Reading and Writing, and Level of Maturity of
Beliefs ani Reactiong, differ:nces cean be distinguished
between the change or gain of Freshman Stulents in the
various interest categories, or major areas of study.

Definition of_Terus

The Pike Study - refers to the inquiry being carried out by Carroll

. Pike, an auvvanced graduate student in the Lepartment of Guidance and



Counselor Training et Michigan State College. Simultaneous to the
planning of this study, mr. Pike was planning a research desim closely
related to the overall objectives of this investigation. Kecognizing
the many advantazes to be gained from coordinated planning and execution,
steps were taken to intersrate closely the two studies, thus making
possible the elinination of needless duplication in the collection of
test data and informztion, and facilitating the cross-checking of the
statistical work. The Pike Study utilized the same test instruments

and the same population as does this studiy.

Special-Permission Students - refers to those students who, because
of proven superior proficiency or ability in one or more of the Basic
Coilege subject-matter arezs 1 (in this case, the area of Communication
Skills), are permitted to take the final third-term Comprehensive
Examinztions 2 at the end of only one or two terms of academic work in
those areas., Thus they were not readily available for re-testing at the
end of the Spring Juarter along with the other members of the original

populatinn,

L The Basic College was established as a separate administr:ztive unit in
1944, in order to provide all Michizan State Ceollege stidents with
a broad pro:raa of basic education, or "general education", as it is
often called.s The m2jor purpose of this pro-ram is to help stucents
to live more intellirentiy in a free society., The curriculuu consists
of four comprehensive courses: Comnunications Skiils and Naturzl
Science, usually taken during the Freshman Year; and Social Science
and Funanities, usuzlly taken during the Sophorore Year,

2 Final third-term Comprehensive Examination = Final term grades in the
basic courses are partia:ly TSOp) deternined by a two-hour compre-
hensive examinztion given at the end of each term of a ktasic courses
(The remaining 505 is based unon the instrictor's evaluation.) The
exaninations are cunul:stive and increasingly comprehensive froan one
term to the ne<t, that is, e<aminations for the secrnd and third
teras include materials from the preceding terms 23 well as materizl
of the currcut teru.
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A.C.E, Psycheclegicel E-.aminetion Scores - The " " sccre, de-

egigned as an indication of the abiliﬁy involving quantitative reasoning,

is interded to indicete ability involved in scientific and technicel

curriculae

The "L" score, desiyned as an indication of linguistic ability, can

be consiuered signiiicent for curricula invelving the stucy of languege,

literature, social studies, etc. The tctzal or "T" score, a corbin=ticn

of these two scores, can tucrefore be considered as an indicetion of

genercl acadexic aptitude,

Criticel Thinxing - It is recosnived that ability in criticel

thicking is not a eiigle ability, but is a complex of only partially-

relsted veriables,s In the develoyment of the Test of Criticel Thinking

the followinz v-riaples were considered to be a cross-section of these

major components of critical thinking for which objective tests cculd be

dewvised., (525:1)

1.

2.

Le
e

Ability to define probems (to recognize evesicrs and
to select the most inclusive stzteucnts of relative
facters.)

Ability to select pertinert infonmtion for the sclution
of problemse.

/kility to recosnize unstzted assumptionze
Ability to select relevant and promising hypothesese
Ability to recognize the structure of an argument,

to make valid inferences, and to distinaz.ieh valid
frow invalid inferences.

Therefore, the interpretction of criticel thinking as used in this

research refers to these listed and defined abilitiese
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Criticel Thinking Test - Foirm 4 = The Criticel Tninking Test -
Forui A, an instrurenl consisting of 57 items stated as objective-t pe
tezt qus-stions, is designed to mcasure the ability of college frezhmen
and sophomores to deionstrate the above-mentioned abi}itieso (See copy
in Appendix.)

Inventery of Beliefs - an instr ment corsi-tirg of 120 statements
with wiicl stucents are expected either to agree or to disegre:, provides
orinicrezire evidence cn the statements themselves, and also ylelds, as a
total score, an inadex of certzin aspects of personclity structure.

"The fundemental assumption underiyinz the Invertory of Beliefs is
thet the objectives of generzl education cen serve gs a bese from which
may be inferved the wocel orguenivaticon chevccterizing the perscrelities
of those most adeptable to the purposes of general education," (527:4)

(See copy in Appendir.)

Test of Critical Analysis in Rescing and ¥riting - The first pert

O0f this test preszents stucerts with threce passages dealing with the
subject of the gocd 1life. These passages, drawn from Thorezu's Walden,
frau the Fubaiyet, and from tlie "Semion on the Nount", are foliowed by
Questio s reqidring the stuc-nt Lo nahe comparisons between the three
points of view espressed in the three passagess
In the second pzrt of the test the students are presented with an
exact reproduction of a student theue coup ring the three points of view,
ind are then asked questions concerning the general writing ability
de.onstrated in the theue.
This test has been preceded by some original work done by Faul
viederich of the Educational Testing Service in connection with the U.3.

Araed Forces Institute in the early 1940's. (See cosy in A--endix.)
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imltations of the Study

—— > 2 s s s s .- s e a
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One of the liuitations of this research lies in the fact that it was
desizned and executed as a study sun lementary to tast ol the Cooperative
Study.  The instruments used and the ponula2tion being tested and studied
h:d both been selected in advance, and the initial or pre-test information
had already been collected by the tine this st wy was plaimed, Had time
and facilities bevn unrestricted, it wi.ht have been possible and better
to refine further tae instrunents and more e<actly select the sample -
yet, if this supolemcntary study were to be of material value to the whole
Coopzrative Study, it was impcerative that its results be available at
somewhat the same time zs the others. Nevertheless, the instruments were
carefully exa.ined and available preliminary udata were carefully studied
before the final _ecision was made to use theme This particular aspect
i3 more coapletely discussed in Chanter 11l

Similarly, the population or sauple wns czrefually studied and
analysed for its representativeness of the whole freshman body tested.

As will be snown in Chapter II, while statistical tests later proved the
representativeness of both the initial as well g8 the final working ponula-
tion, theoretically, it would prob:bly have been more desirable to control
the selection of the sauple more carefully. This was, however, administra-
tively impossible for the purposes of the Cooperative Study and in view
of the fact that this st udy made use of initial data gathered by the parent

testing group, the limitation must be accepted as applicable to this study

as well,
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A second possible liwitation of this study lies in the fact that later

evicence collected by the Coorerative Study cast considerable wubt on the

reliability and validity of orm B of the Critical Thinking Test. This

was, in part, a result of the fact tnat portions of this form were cevel-
oped fram material remaining after the best iteus hzd been used in con-
structing Forn Ae Nevertheless, for tiie purposes of this study, the
effective working saiple for this particular test was reduced by almost
half, as a resulte Azain, even thouzh lat.r statistical evidence showed

fiat tiere was no signific .t differsnce between the groups that were
given Forms A and B and the entire tested population, this factor must
be considered as aiothier possible lianitation of the stly.

A taird factor wnich must be considered as a possible liaitation of
thiis study has its basis in the manner in which the test instrunents were
administerzl to the population. Originally in the Fall pre-testing pro=-
gran tne three test instruuqnts were aduinistered along with other tests
during the sauae general period as that in which the entrance exa:ination
batt.r - was given to the studantse

It must therefore be assuued that the hizh motivation factor
usually associated with this first contact of freshmen with the College

entered into the perforwance regzistered on these instruments, However,

—

3 Qr.i.‘__fn_tation Week - The first wecek of the Fall Tera is known as Crienta-
tion Week., Inis is the paiod during which stu.ents meet with their
enrollment officers or advisors, and register for the courses they
will attend during the terme Freshman students and new transfer
stuuents are also rejuired to take sp-cial Orientation Exauinatlons.
These may include such tests as the A.C.E. Psychological Exawuinatlon,
the Cooperative reading T:st, Hearing, Sveech and Swimiing Tests, as
well as examinations relted to the various basic coursese
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in the Spring post-tasting

Test of Critical Anclysis in Resding and
parallel situstina. This te:t was given

hensive Exarination in the Co asiuanication

one of the instrawants, the
Writing, wes adwinistzred in a
as rart of the year-end Coupre-

Skilis course, and one misht

assune that a high degree of motivation existed in tiais sittation as well,

However, tne re-tasts of the other two instruw nits, nauely, the

iest of Criticel Thinking - Forws A and B, ancd the Inventory of Eeliels,

—

were administered in released tiie made aviilable by the Denartment of Writ-

o

ten and Spoken Inglish, or Department of Comaunication Skills, as it is

now known. One of the conlitions iuposel by the demartment on this phase

of the re-testing orozram w:s th=t the students must be informed thrt this

was an experimental tosting program only - and thzt it would have no efiect

or bearing on their final standing or graaes. One might well gquestion,

then, whether this did not create a moo? thzt was extirely diflerent from

that existing in the other testing si-2tinas, espucialiy insofar as the

wotivational pspects were concurned,

be introdi.ced 1 0of

A fourth factor wnich must i in any considera®

pos<ible linitetions of this study arises out of the fact that it wzs not

Possible to reach or re-test the 118 students who fall into the Lron-out

stu'ents in the Special-Permission and Absent, 2

Catesory, or the 182

Priti

1

ne
ad

an

!w

hes

Since tne Test of Critical fnelyvsis in i

C.tesrories, 2al Anelvsi ng

wis to be eaministered as part of the yrar-end exaaninations, it was de-

—
— - e - = - s pow—

= refers to those stufents wh;, for one reason
leave school before tie en! of the acadeddc yeor,
Fzll or Winter gquarters.

4 The Lron-ort Catesnry
oY another, eitier
or fail to return afte-r the

> m :
The Absent Catezory - refers to those stuc=its who, because of illness
or other Lactor;, were absent frem thzie classes during the wesx in

which tne post-test eiauinstions werz adrinistered.
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cided that the other tests slhould also be given as late in the academic
year as possible so thzt the elapsed "time of growth" would be nearly id-
entical for all three instruments, This was done., However, one con=-
coaittant factor which then arose was the lack of time remaining to seek
out and re-test all who were missed in tne regular course of events of
this testing procedurs=,

An attempt wzs made, during final exanination week, to rectify this
factor, but lack of interest and cooperation on the part of the students
who were alrezdy burdened by exaninations forced the abandonment of this
plan.

Another factor which may or m: y not be considered as a limitation
of this study, but which is certainly worth further meintion, concerns the
length of tine, or "period of change" allowed to elapse between test and
re=-test aduinistrationes Again, because this study was intended in part
as a supplemert to the Cocperztive Stucd., the test - re-test period was
mzde the sane as for that project, namely, one academic ycar. It is
possible thizt a re-t=st administration at the end of each acadesnic
quarter would have been preferable, especially since students who were
to drop out during the year and so b.coue unavailable for the final
year-end testing, would have beun tested at least once and possibly
twice before thiQ tine. On the other h:nd, it is by no means certain that
&n elapsed-tiie of one acade.ic quarter between testii_ s would hzve been
sufficient for significant change or gain to hsve taken place. Juite
Possibly, too, some of the "originalne-s" of an instrume=it sach as the

Test of Critical Thinkin: would h-ve been lost by to =frsjuent administration
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Plan of the Study

In the following chapter an attempt is made to explain the design
of this study, the statistical evaluation procedure used and some of the
regsor.inz behind the plan adopted. A discussion of the representativeness
of the samrle and some of the statistical da%a involved in its deteraina-
tion are also includei, alonzg with a descrintion of the data sheet used
to gather and combine the raw data. Some mecution is also made of tihe man-~
ner in which the collected data were coded and adapted for use with I.B.il.
cardse

Chapter III inclules a review of the typical procedure involvedl in
the development of the instruments usea in tnis stu y. Specific reference
¢ritical Thinkin:, Form A, as representative of the

i3 msce to the Test

o

metiiod used on all tihree insLrun-uts. In addition, such pertinent
statistics and data concerning the reliability, validity and item anzlysis
of the three test instrunents as have been made availabtle by the Co-

operative Study in the Instructor's Manuals for these instruents, are

suncerized and set forth in order to present,within a single unit, as
Complete as possible a picture of the tot2l resesrch situation and of the
instruments used.

Chepter IV includes & presentztion of the data collected, the
statistical treatment of the dsta, and the results obtzined by the use of

the IE&SE‘QQ Criticz2l Thinkias, Fora A, the Test_gﬁ Critica;_Analyg}g in

iS?Qirgg and Writing, and the Inventory of Beliefs respectivaly.
Chepter V is devoted in part to a discussion of the relationships
between the results obtained for the individu:zl instrwoents in the pre-

ceding cha ter when seen as couplementery parts of the "whole" stady rather
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tnan as separate units in themcelves., A suumation of all obtained
results and presentztion of soue conclusions which seem to be warranted
at this time is also included in this chapter, along with a discussion
of some iaplications for further study which arise from a review of
ths proced res used and the results obtained in this study. Some general=-
izations for general education which seen to be ap roprizte are also
given in the form of hypotheses requring further consideraticn and stuly.

ivo attempt is made to include a canprehansive review of the litera-
ture which exists either in the area of general educstion or in the area
of evaluation in reneral education because these subjccts are being cezlt
witn rather eatensively by the Cooperative St :dy of Ivaluation in Geaeral
Education in its several published articles .and in the wmajor publication
to be breou;ht forth in the near futurs, Howeviur, a rather extensive
bioliosr2sny of matzrial pertinent to the topics of General Education,
Student Interests, and Critical Thinking is presented at the end of
Chapter V.

No attempt hzs been made to zeke this a canpletelyAexhaustive
bibliograchy; instead, the referencss hzve b-en prepared in connection with
the preparatory work done as background for the development of this re-

Search plan, and ther<fors pertain rather closely to this problem arcae



Statizticcl Desisn of the Study

=)

The purpos= of this ressarch has ben definel a3 an atteipt
to study ths factor of changs, and more specifically, thz change in
stucents when c¢ongsilered in the light of their own mejor interzst areas.
This metter of chan e may be considerai one of ths bases of tle entire
educztionzl process = for the purpose of educztion is to guide stidents
frow wherever tiey may hzpren to be toward soine spnecific objective or
goal. However, while there is usuzlly little gi-stion about this basic
assuuptio:, quzstion: are freque tly raised conceraln’ the actal pro-
ces3s of change, sach as, "How successful 1s tiais or that technip 2"
oxr "“hat effect does extra-curriculer esxperience h;ve on the rate of
lear:iing?"

There have becn many attenpts to answer these and other re-
lated questions, utilizing many different aprroacnes. One such aprroach,
m=king use of objective tests adrinistered before and after a partlculsr
educetional experience, hns been used in this studye Here tie particilur
€ducctional experience being cvaluated is the effect of one academic year
of college work, with particulzr attertion to the stucents' major areas
of interest or "stated area of intenced specialization',

what woulu at first glance anvear to be a rather straigitforwerd
résearch g.uestion requires tiie development of research desi.ns and Statisticel
teChnjxgues which are not quite so straiyrtforward., A rather perplexing
Problem for which no simple or clearcut answer is availuble arises when

the question of chaige or gains, invelving the use of pre- and post-tests,
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is considered. At best, there are two possible appreaches to this
problem: (a) the so-called "Classical" or tradition=l method in which
the differences in gain for the various groups are tested against each
othier by the use of their standard error of differerces, and (b) the
"Covariarce Adjustment Technique"™, which is outlinec below.

+in both instances the intention is to discover and account for,
g8 much as possible, whatever initial differences exist so that the final
differences will reflect cnan:e resulting from the educational experience
ratner thin from difi'erences in original status. The "Classical" mcthod
would cornsicer net chonse as the finzl difference between the groups,
correCted for their initial ditference. The assumption underliying this
concept is, however, subject to consicerzble question for it presumes that
each unit of difference in final status is precduced by a corresponding
unit of difference in initiel status, or as Mcive.ar states, "This type
of adjustment implies a one-to-one relationsiiin between initial and final
scores." (535:342) He then goes on to stzte that, "Since a perfect
Correlation is never found or even an roached in practice, one may
quest ion whether the usual procedure of conparing changes is realiy defens-
ible.t  (535:342)

There is no question about tre need for correcting tre differernces
obtained on the final post-test for differences in initizl status.
The'PPimary difference, insofar as this aspect is concerned, lies with
the manner in which the adjustment is w~de, The "Covariance Adjustment
Technique", as it is described in hciemar, Chapter 15 (535:318-330),
Provides ",..a method, b-sed on predictions by means of regression equations,

of Correcting the final means for differences in initial status, with
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proper allowance mace for the degree of correlztion between initial anc

final score." (535:342)

Another importent factor which must be taken into acuount when

considering these two possible aprroaches is that they do not necessarily

yield simiiar results. As hcnewar points out,

eseenOWw the ordinary and the covarience methods of
testing the significance of gains differ not only

in the correcticn or adjustment to firnal means, but
also in tli.e resultant sanpling error. The ordinary
tecrinique uses a stancard error which definitely
includes, either explicitly or implicitly, the
variance for both initial and final scores and the
correlation of initial with final, whereqs the error
term used in the covs:riance method is a direct
function of tre desrece of correlation and of the
veriance of the finial scores onlye In otker worcs, t.e
net diflerences being tested are not the saue, and
neither are tre error terns the same, In general the
two methiods will not lezd to the same level of
signiticaace for a given caaparisone

(535:343)

Therefore, the question then became one of deciding which technique to

use for the analysis of the data in this stucy. From a brief overview

of the mauterial at hand, the wei:nt of authority seermed to lie with the

Covariance Adjustment Technique. In Chapter IX of Lesi:n of Experiments,

Prefessor H.A. Fisher discusses the different correction possibilities,

(532)

However, he himself then proceeds to use the Covariance Technique.

Wriile it is theoretically rathizr easy to desizn an esperiment

“tilizing groups which are conipzrable on important variebles, in actual

Practice tris becomes an exceedirgly difficult taske Quite oftem,

[}
Walterable circumstances coupel the use of srours wiich differ in re=-

SPeéct to these iuportant variables. In such cases, it is possible to

Dake st-tistical allowances which pvermit valid inferences to be drawn.
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It might be well to consicer for a menent an example of such an
occurrence in order to clsrify just what is mezn®t here, It night be
st-ted, for exauple, th:t one fundame.tzl objective of the iichi:an
State Ccllege Basic College is the develowmert of the students!' ability
to think critically. Now, it mi:ht be desired to test the hypothesis
that studemts in certain interest ar-as show greatcer gain in this ability
during their fresiman year in college than do stuients in other interest
areas. However, a single test adrinistercd at tre cnd of the fresktmen ycar
in the Basic College canrot be used as a measure of group growth in tiis
ability since such a test aevice would presumably reflect not only cain
over the period of one year - but would also be a reflection of initizl aif-
ferences existing at the bezinuing of the year. This, of course, follows

the assumption that students do nct coue to the College as tabulae rzsee,

but differ markedly in their ability to t:ink criticelly at the time of
their entrance into College. Thus, it becomes necessary to provide a
pre=test of criticel thinking ability at tre beginuing of the College
Year in order to obtain an indication of the existing initia=l differences.
This, then, becomes a means by which finel differences m.y be adjusted
in order that an accurate estimate of group dif 'erences in gain over the
Period of the academic year might be maae.

Table I is a swamary of the sters invelved in the procecs of Analysis
of Variance by Covariance Acdjustments as used in this study, together
with a simplified presentation of the major formulse involved. In Table

II a further explanation of this process is given in skeletal form.
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lesend - Table I:

Iz = sum of the suus

i = iniividval

J - joint or group (any particular gruup)
X = pre-teszt scores

X = pre-test mean (grand mean)

fj = pre-tezt mean of any group

ém j - su for groups considering tle nwber

of individuals (i) per group

k = number of groups
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TABIE II
SEJ5GCE OF OFInATIOGRS INVCLVEDL IN TRE
ANATYETS OF VARIANCE BY COVARIAWCE ADCUST: =NT
l. Obtain the totel Sums of squares or products - and then apnly the
correction terws.. - (For Totzl Group)

2 2
2 _ (B ) 2 _ Q7

wy - LEA(EY)
N

2+ Obtain the Betwe:n Groups Suns of squares or productes - and then

epply the correction terms,

o \ 2 2 \2 w2
JRENCLS DI €3~ I €5 6 DI € O
ny no nj N

3e Cbtain the Within Gmoups Sums of squares or products

= (Total sums, etc,) minus (Between Sums, etc.).

L. Develop the following data:=

rror cf]. vean

Source of | Lesrees of; SSX | SvXY| SSY | Degrees of| Lr
iLfl:{‘_lnt: on Frhedom m_ i "C" Jan | ovBh | F rw-(zont __4_Estimate | o are
' S e L LT N LT T T eI T I T ]---—ﬂ--——“-v\..s"\ .-.'A-- - —
Total t N-1 Cr | Ap | Bp b2 ! |
- v ' * *
Betwern | k-1 Cg | A3 { Bg | k-1 S
; i k=1
rithin N-k Cy I a5 1 By | Nek-1 l ** |
' ' -k=1

1.4
Adjusted sur of squares for Y (post-test).

Scerss (Betwe=n,

Fa Adle e gp
AQJ. ean Scores (Within)

Error of Estimsate = B = é_%

Total Error of Estinate 2

|
|
!
- ! *
o ! k-1
B ] - o 3 2l v——
Clween Error of bstimate | -"T(-'i
NeK-

= Total of R.- ¥ uhln.. of F :



A rather coiplete and thorouzh discue <icn erd esplanaticn cf the
whole process of Analysis of Variance ty the Covariance Adjustient

l.ethod may be found in iMclemar, Chapter XV, (535:318=223C)
Seiecticn of the Sanple

The group or sample ~opulation used for the purposes of this study
was selected froa all Freshuzn men and wouen students etering iiidiizan
State College at the begiﬁning of Fall Term, 19514 All entering fresh-
men were utilized for one or another of the several research desizne

being conducted by the Coope:;ative Stul;; however, the extensiveness

of the totz21l test battery rendered impractical the possibility of ad-
ministering all tests to all subjectse. Therefore, groups or clusters
of students were selected more or less at random gs they came throungh
the registration process, and were assicned to one or another of the
research desizns. Thus only a portion of the total entering freshmen
were used by the particular researcn design utilizing the three test
ird. ruments with which this dissertation is concerned, However, it i3
with this particular portion of the tatal roup that this study 1is
most directly concernede

This entire prs-testing program had been carried out prior to the
inception of this study, so that when it was decided to proceed with
t:is suprlemental research plan, permission was obtained from the

obtainede.



Thus, fron a maximum potential population of 1942 students entering
Michigan State College as freshmen in the Fa'l of 1951, 896 were avail-
able for purposes of this stddy. These 896 students represented the
total number of cases that had coupleted all three tests during the
Cooperative Stuiy pre-testing program, and for whom complete and usable
biographical data was gvailable.

In Tables III and IV an explanation of the numbers of subjects in-

volved in both the Fall pre-testing and the Spring post-testing pro:rams

is given,
TABLE III
Nuwaber of Subjects in Fall Pre-Testing Prosram
Initial Working Population for this Study 896
Population utilized by other researchlaesigns 1046
Totul Freshman population tested by Coopsrative Sty 1942

TASLE IV

Number of Subjects At Time of Spring Post-Testirg Program

Final working population utilized by this study 596
Drop-Outs during the academic year 118
Special Permission Students and Absentees 122

Total 896

The next étep, thereforse, apneared to be the need for establishing
whethar or not the final population used was truly representative of
the entire freshman population. It was decided to try to establish this
on the basis of their total scores obtained on the American Council of

Education Psycholozical Test. It was also decided to utilize for this



purpose, the Chi-3quare (i%) test of goodness of fite Thzat is, to

check whether within the limits of chaance saiplinz, the frejuency dis-
trivution of this final working group is of the same type as that of

the total po-rulation. Or, in other words, whether the observed frequency
curve for this working sample can be fitted to that obtained from the data
available for the whole freshman population tested.

Before proceeding with the statistical trestment and the results oo-
tained therewith, it would prob=bly be pertinent at this point to digress
for a moment and to considsr the msthod ¢y which the scores on the A.C.E.
Psycriolozical Test were handled., These scores are the results of tests
adninistered during Orientation Week as g part of the regular college-
entrance exauinations, and are tgken directly from the cf ficial listing of
the liichigan State Coilege Board of Examinerses The raw scores were con-
verted into Derived Scores based upon Micrigan State College nonias for the
1949 edition of the A.C.E. Pasychological Test,

Table V shows the A.C.E. Psrychological, - "Total™, "L" and ".," raw
scores; the Derived Scores; the percentage of cases included in each

category, and the percentage of studwnts at or below each Derived Jcore

Categorye
TAELE V
Derived A.C.E. Psychological Test Raw Scores § of Cases in % of Students
Scores "Total" Score "LM Score " " Score each Category at or below
each Ler.5c.
Batezory
1 0-54 0-33 0-14 1 1l
2 55<69 34=40 15-23 3 4
3 70-82 4L1-48 24=-31 8 12
4 83-94 4L9-56 32-36 16 23
5 95-1C5 57-54 37-41 22 50
6 106-119 65-73 42<46 22 72
7 12C-132 T4-8L L7=52 16 83
8 133-144 85-94 53-57 8 96
9 1u5-159 §5-104 58<=54 3 99
10 160 and up 105 and up 65 and up 1 1co
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In other words, the "decile" scale has been replaced by a

standard ten point scale of "derived" scores ranging from one

(lowest), to ten (highest)e This derived score scale results in

a reduction of the number of individuals in the extremnes and in-

creases the nunber in the centre of the scale, Therefore, under

this system the extreme scores become much more siznificant as in-

dicators of superior or inferior ability,.

Returning now to the subject of the computation of Chi-sguare

tests of representiativaness, after consultzation with the Guidance

Conuittee, it was cecided to test the folliowing sets of data:

1.

2.

3e

L

Fingl working sample (n=596) vs. All Entering rreshmen
tested (n=1942)

Final workiaz sample (n=596) vs. Remainder of Freshnen
tested (n=1046)

Final working sample (n=596) vs. Originzl "Fall Tern"
working sample (n=896)

Those in final working sample who had taken Critical
Thinking Test - Form A (n=302) vs. those in final
working sample who had taken Critical Thinking Test -
Foru B (n=294)

The data pertaining to Set No. 1, thet is, the Final Working

Sauplle (n=596) vs. All Entering Freshmen Tested (n=1942), was

analysed as shown in Table VII,



T4BIE VII

CUPUTATION CF CuI-S.U'AnS TELT GF REPRISZLTATIVENZSS BUTWEIN T:HE
FINAL WORLING SAWPLE (N=596), AND ALL ENTEAING FRESH:IN T=STHD (w=1942)

Derived Scores| "All" Freshmen| Final Working| a ¢ a' * '
ACE "Totals" L al Sa.nple a ara l
0 10 1 11 { 09091 .09091
9 50 11 61 | .18033 | 1.98163
8 127 31 158 | .194620 5 6.08220
7 270 62 332 | .18675 11.57850
6 L87 179 666 | «26277 48.10983
5 434 1133 567 V 23457 31.19781
L 315 ! 104 419 | .24821 25,8138
3 161 51 212 24057 12.26907
2 72 22 94 | «23404 5,14,893
1 16 2 18 L J111 $2.222
! .
1942 596 2523 _ 142.49529
n2 nl P E(aP)
P= M1« 596, = ,23,83 q = 75517

nj+n, 2538

1 1
X* = F3 [ZaP) - (n,F) ] = T.23483)(.76517) [Lu2.4k9689-(596)(.23L83)_7
1

= 17969 [142.496%9 - 139.95358_
= (5.56514)(2.53821)
= 14.125494; with 9° freedom < 16.919 at .05, or 21.656 at .Cl.

There is, therefore, no significant difference at either the 1% or
the 542 levels of confidence between the final working sample and all

entering Freshmen Tested.
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with the following results:

1. There is no si/nificant differcence at either the 1. or
the 5, levels of coniidence betwe-=n the final working
saunle (n=596) -nd all enterius freshmen tested (n=19,2}.

2. There 18 no significant diffeceics at eithsr the 1b or
the 55 levzls of confildence between the finsl working
samnle (n=l040). (S:e Apreniix - Table I)

3. There is no siznificant difrerence at eithsar the 15%
or the 55 level of confidence between the final working

szmrle (n=590) and tae ori.inal Fall Term working
sample (n=3%6)., (See Appeniix = Table II)

It would eppear, therefors, thzt, within the liaits of chznce
saipling, the frequency distribution of the finzl waking saurle is of
the same tyme as thzt of the tota2l freshmen vepulsztion. In othar worcs,
withia the linits of chance sanpling, it mey be stzted thzt the finzsl
worlking sample can be considered as repres-nt-tise of th= tot:zl fresh-
nan ;row tested,

Furth=v in view of the fact tacst, as has been previously stabted,
it was discovered that Form B of the Criticzl Thinkin: Test could not
be corigidered sufficiently valid for the purpos-s of this study and

thzre for- all statistical evaluations for the Critical Thinking Test

0w

would have to be based on the results of the Form A group alone, it
séried advisable to t23t the relationzhip betwesn ths greuns that had
tazan each foru. This was done in the szme man-er as hzs already becn
describad, and no girnificont differ-nce was discovarsd ab eithsr the
lo Oor tie 55 level of confidence betwesen the frejuency disteibations

of the two groups.  (Cee Appeniix - Table III.)
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a) Pre-tesstin: and Post-testing Prograas:

Having considered thie questions of the statisticzal design of the
stuly, and of the selection ani re;resextaitiveness of the sample, it
would now protably be pertinent to consider tihe manner in which the
data were collected and assemhled,

Permission was obtained frou the Coop-rative Study for the use of
pre-test results obtained in the 1951 Fall Temi pre-test program for the
pooulation used in this investigation. Test scores for the individnals
concerned were taken directly from the scored test-shest, and entered

on the data sheet. At the same time lists were prepared showing the

Test which was administer:d to them. This last item was of importance
in planning the =administration of the post-testins prograu.

The develoywent and planning of the post-testing vprosiram posed a great
wany zduinistrative probleuis since major emphasis hzd to be given to the
need of assuring an adejuate and representative post-test sauple.s A
Pilot plan run early in the Spring of 1952 swon showed the low resronse
that would result frow a volunt:ry test-administration idea, and
attentj~n was therefors given to the possivbility of obtaining and
Wwilizing released class time for the purnoses of post-test administeation.

Since it had already been decided by both the Cocperative Study

and the pkichigan State Colliege Board of Exaniners to administar the
1est of Critigcal Anzlysis in Reading and Writing as a part of the Spring
Terw Compretiensive testing program in the Department of Comiunication

Skills, there was no need for furthsr conc:zrn in this area. However, as
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has been mentjioned previously in the discussion of possible limitations
of the study, a complicating facter of motivabtion was introd.cel at
this point,.

A3 prelininsry investizztions had shown tiiat a greater percent:z.s
of the population coiidld be reached for re-test purposc<s throuzgh the
Departuent of Couwrrunicetion 3kills then throigh any other Basic College
Departuent, the cooperation of this departisnt was obtained for this
purpose.

This resulted in one two-hour laboratory pno iod in each of the sevat,-
tw sections of Comnurnicstionn Skills 113, that is, in the third temm of
the basic course, being made available for the purpos-s of th2 post-tssting
progran during the last week in May, 1952+ In order that each individu=1
might be given th2 same foru of the Critical Trinxing Test as had been
acdtainistarad during the Fall pre-tsscting prograi, sw»eciil care was taxen
to mztch student names and iunbers on the revised cless lists with the
lists prepared earlier,

These prepared lists, with correct test forms added, were then ziven
to th= incividual class instructors tozsther with detziled instriction
shteht 3, the srort sus-lemendovy quastioinairs, and packets of tests and
answ=r sh::ts, In adcition, ian order that the procedurs of test aduinistra-
tion be s uniform as possible, a me-ting was held with the menbers of
the staff of this depa:tument in order to orient them to the purposes of

the stucy and to the administrative proceiurss desired.
All stuc.nts in the classes were given ths tests, regividsss of
whethzr or not they had been inclaed in ths origin=l sample popilatini,

It was felt that this would be oreferable from the standooint of motiva-
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tion ani classrocia morale. The data for these "uon-sample" ccses wera

toa

tar-d over to the Corperative Stucy. Samples of the prejparsi clas

lists, th2 sunrlement_rr questioanzice, and instractions to the clase-

ro2a instrustors, are all inclu’ed in the Apreniix.

b)  The Data Sheet_and I.”.i, Cord
In order to facilitats the colilectio.n of data and ths prep:ration

of such datz for transfer to I.B.:. cards, a so-called "data shest'" was

developel. Provision was uade for this sheet to inclule not only data

pertaining to the two purallel stoliws, i.e., both this ani the Pike

but also soue additionzl rel:t=d dati that mny pos-ibly be used
ES -

furth.r res2-rch at a later date. (Sec Sasple in Appendix.)

One such data sheet was prex red for each indiviinal, and not oaly

provided a ccnvenizat means for the collection and assembly of dat:,

but also provided a form on which such daba could bz co:.el. In order to

facilitate £ ortlier the traazf-r of the colel dzta to the I.B.:... cards,

colu 1n nunbers w2z also pliced on ths data shzst referring to the
apororriate I.B.... coluins in which the coczed data were to be insertel,
An exanple of such a code 3he:t is inciu'edl ia the Appendine

To exrlain farthzr both the fauictinning of this dat: sheet and the

A= jn which ths raw data was hanzled it is now propcsed to discu:s

bri=f1ly each entry together with its code,
The nyne of the indivliinzl wes written in at thz top of the data sheet
for identification purposes in those situ .tions where data were available
anG 1dertifiable by stucent nome onlye This applied particul:zrly to the

cata obteained from the Boerd of Exauiners and from the post-testling pro raue



“he case mumb r assi. ned to each individual is the szze numb-r gs that

assignec and used by tihe (ooperestive Stuoy.  This makes possible the

easy and raria checking and excharge of datz with that groupe Two groups
or series of cases may be distinguished in this study. One group,
adidnistered romu A of the Criticel Tninking Test, is identified by

the code syubol "U" in column one, whiile the second group, given form

B of the Critical Thinking Test, is icentified by the code nuubzr "5,
The following three code numbers, in columns two, thr ¢, and four of

the I.E.i:e coerd refer to the case nunber, The conplete case nuber,
inciuding the group des’ig,nation is therefore to be found in colwins one
to four inciusive,

The ace of the individual is coded in colwun five according to the
following code: an incividual of age 16 is coded "O", a 17-yezr-cld
would be coced "1", an l18=-year-cld would be coded "2", andi so on up
to a subject 25 yezrs of age and olcer - who woulc be coded "9",

The mate:Z:1 in columns seven and eight perteain to the size of
hore community and to the father's occupation respectively, and is used
In thie pike Stucy.

Column nine was coded according to the students' college status,
that is, fresrmen were coded "1", sophomores "2", etc, Although all
ctases wused in this stuuy were frestmen, during the testing program scme
transfer students and upper-clgssmen wvere accidentally incluced, and were
leter sorted out by means of this codes

Coluwns 10, 11, 12, 13, and 15 were not used for the purposes of

this study., Column 14, coded accorcing to the size of the student's high

sclicol, was used in the Pike Study.
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Tre raw scores obtained by the students on the American Council on
Education Psychological Examination, 1949 edition, are shown in columns
16 to 27 inclusive, These scores, tzken from the official published
lists of the Board of Exauiners, were arrenged as followse The "Total"
raw sccre was coced directly in columns 16, 17, and 18, so that, for
exarple, a total scere of 113 would be coded as "1" = "1" - "3" in these
columnse Sicdlarly, the linguistic, or "L" sub-score wazs coded directly
in columns 19, 20, and 21; and the Juantitative, or "." sub-score wes
coded directly in columns 22, 23, and 24

These A.C.E. raw scores were then converted into Derived Scores,
g8 h:s been previously explained, and were entered in columns 25, 26, and
27 according to the following plan:  Derived Scores for A.C.E. "Total"
score in column 25, Derived Scores for A.C.%E. sub=-ccore "L" in coluun
26, and Lerived Scores for A.C.Ee sub-score "." in column 27,

Raw scores obtained on the pre-test administration of the fritical
Thinkinrg Test were coced directly in columns 28 and 9, and raw scores

obtained in the post-testing were coded directly in columns 3G and 31l.
Colwans 32, 33, a.d 34 were used to indicate the change over the period
of thie y:ar. The direction of ch:nse was incicated in coluwun 32, with a
code "1M representirg an increase or gain, and & "2" representing a de-
crease or loss over the period of one year, and the actual auount of
the change was recorded in columns 33 ond 34e Thus, a gain over the
oné=year period of 12 raw-score points would be coded ancd recorded as
A LR L
Columns 35 through 39 inclusive, and column 62, were used for

indicating preference or intcrest areas. Columns 35 and 36 were used
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for Fall Term preference, or interest area, and columns 37 and 38 for
the Spring Term preference or interest area. These preference or

intcrest areas were coded according to tlie following plen:

Ol = Agriculture and Forestry

02 - Business and Hotel Administretion
C3 ~ Engineering

O4 = Home Economics

U5 = Fine Arts

06 = Elementary Education

07 - Language anc Literature

08 = Social Science and Social Service
09 = Mo preferernce

00 - Nursing Education, Pre-Veterinarian, Pre-kedical, Pre-dental.
X or 11 - Biological 3cience and Physical Science,
12 - Miscellaneous = (not used in final study)
A rather important question wrich arcse at thiis pcint concemmed
thiose students who had changed their indicated preference or me jor
area of interest during the acadeic yeares For tris reason, two of

the questions included in the short questionnzire which was adiinistered

at the time of tlre post-testing prcgram were:

1. Have you changed mgjor during the year? Yes.see NOcss.

2 If you hyve made a change of mzjor, please indicate what
this change was, and when you mace ite

a) from to 3 date

Fall Winter Spring

b) from to ; data

rFall Winter Spring

After consicerable deliberation,and discussion with the Guidance
Coutuittee,it was decided to accegt the area in which the student had been
enrolled for the greater part of the school year as the mejor interest

arva for that yeare Thus, if a student had changed his preference at
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the end of Fall Term, the area in which he Lad been enrclled during

tre Winter and Spring Terms would be considered tle major interest area
for the entire year. However, if a student had changed his preference
at the beginning of or dudng the Spring Term, the area in which he had
been enrolled for tre Fall and Winter Terms would be considered the
major interest area for the entire year,

Column 39 was used for the purpose of indicating which coded
preference was to be uwsed as the najor ares of interest. The coded
symbol "5% indicated that the prefererce snown in columnns 35 and 36 was
to be wd, while the ccde symbol "7" indicated that the preference si:own
in éolumns 37 -and 38 was to be used.

Later, in order to facilitate the statistical work involved, the
prefcrence or msjor area of interest area finally selected for use was
re-coded and entercd in column 62, The co.e used here was the same as
that used previously with the exception thiat the "C" prefix was dropred
together with the designation for the miscellaneous group which was not
to be used in the final evaluation,

In a manner similar to that previously described for the Test of
Critical Thinking sceres and changes, the Inverntory of Beliefs pre-test
scor .s were coded directly in columns 40, 41, and 42 and the post-test
scor«s were coded directly in columns 43, Lk, and L5; while the gains
or loss over the period of the acadanic year were co.ed in columns 46,
47, and 48,

The scoves on the Test of Critical Analysis in Reading and ¥riting
also wers hnancled in a similer manner, with the pre-test scores coded

in columns 55 and 56, the post-test scores in cclwins 57 anc 58, and



- 32 -

the gains or loss in columns 59, 6C, and 61l.

Columns 48 to 54, inclusive, were not used for the purpecses of
this resecrch study and were ccded "G"o Columns 63 to 79, inclusive,
were left for future research work and were not used at this time,

The cards apvlying to those cases in the initinl saiple who, for
one rezson or another, were not used in tre final sa.iple, were coded
in colunn 80 according to the reascrs wny the case was not used,

For this purpose the following code was used:

1" - Dropped out of school

"2" - Special Permission Students - who hed earlier comrleted
their Communication Skills reguirerents and who were
therefore no longer available forre-testing.

"3" « In school = but not re-tested because of excused
absence, iliness, and so forthe

"," - Test data incomple«te.

While these cases are not considered in this study, it is plenned
to utilize them in later research. For this reason it was considered
necegsary’to mark these cards as noted above,

The coded informaticn on the data sheets was tnen punched and
verified on I.B.r.e cards. (See Sample Card in the Appendix.) The
cards were then sorted in different ways in order to secure the desired
infornatione Sunwary aata were secured by tabultor runs which sumiarized
the size of sub-sa ples, sums of squar.s, and sums of cross-procucts for
geparate groups of stucets.e The resulting data were then translated
into the prop-r Ioris necessary to compute the required statistics and to

make the desired statistical testse



CLAFTER III

The Test Instruments

Having discussed the actucl resezrch problea. itself, as well as
some of the background of this study, including the reded research
progsraus, the statistical desisn, and the chrracteristics of the roculatinm
sanple, it would now probably be well to devote a little tiue to the
individuel test instrumerts and to the information and data concerning
them that hove been collected by the Cooperative Studye

The Test of Critics)l Thinkingy will be used in order to il ustrate
the menner in which the test instru.cnte were develo;\ed.l It muszt. be
ewphasised, first, that while this can be ccnsicdered as typical for all
instrumenfs, there were certein facters involved in the develoyment of
each that n:cesciteted sli ht variastion- from this procedﬁrm. In general,
however, the process was quite similar,

During the meeting held in Pittsburgh, Pennsylvania, in Decenh-:,
1949, in which the project was set up and orgarized, the persons attending
diviced themcelves into six cow ittecs, (Humanities, Natural Scierce,
Social Science, Cormzunication Skills, Attitudes, Values and Persorncel
Adiustment, and Criticel Thinking), ami discussed possible ways for the
projucts to proce=de

Each cournittee specified one objective, or a complex of objectives,

in which the group felt there would be conzicerable interest, and this

————— e m e . e— -~

1 The historiczl resume presented her: was developed from informaticn

collected by personsl interviews with Cr. P, Dreszel and Lr. L. Layhew,
of richiczn State Coliege.
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becane the point of departure for all subsecuent activity, For exaurlec,
the con. ittee on Critical Thinking developed a genesralized ststement to
tlie effect that "it wss desirable th:t students b- able to thiuk
critically about matters with which tle¢y cowe in cont-ct in the course of their
day-to-day living." All subsecuent work of the Criticel Trinking Conait: e-
stemzed frou this gencrelized ohjective,

After this a series of meetin: s was arranzec, one for ezch cf the
six arezs, and these tcok "1lace during ilarch and April, 195C. At theze
m.etinis the objectives set up in Pitistur h were restudied, boti to ascertair
their neanings and imrlicetions, anc to deterrire how an evaluztion study

oriented towszrds them could be cevelored. By way of example, tne comniitiec

Criticel Thinking by eacn of the participzting cclleges, and also, wiat
w28 being dcne in order to «valuate Critical Thirking abilities,

The couritiee then uncertock a discu:z:sIcon of wh:t was meant by
Critical Tniuking. This reqiired the definition of the major beraviours
which the group believed accowranied or entered inte this ebilitye. Care
was t zken at this point to ensure that these were nat rhilosorhiczl
definitiors, but behsviours receziary if a person were to do Critd cel
Trinkingy  Recognizing the difference bztwe'n Critical Thinking and
Cre tive Thinking the group alsc reglized the necd for delimitirg its
field. Then a list of behaviours which were be¢licved to te importent to
Critical Thinking wazs developued. The gssumption underd ing the actlvity
of the group durirz ell this tine was thut Criticad Thicking Is sonehing
oth-r thren just intel’isence plus knowledges The cornittee accented tlre
ijea that Critical Tninking is a skill which requires, in additicen to

intelldgence and sowe kacwlaige, something else = some oth:r fzcter net
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rezcdily identified,

It this peint, tefore going ehe:d with any rlans for instripent-
stion, the group felt that it ougzlt to beceme conversant vith what hed
been done, &nd with what was being done, in the field of measurer«i. of
the trait qf Criticel Thinking. Therefore; during the Spring of 16:C,
the menbirs of the cormittee investigeted & conzideretle nunb:r of tests
or devices which atterrted, in one way or enoth-r, to ascess this trait
or gbility. Among oth=rs, these included the Watson-Clazier Test,
portions of the Yale Aptitude Battery, various tests develored at the
University of Floride, portions of the A.C.E. Psychologicel Exasrdnation,
and of the Chio State Psycholegiccl Toste These instrucenis were exaiined
to deterndine wh:ther or nct they co 1d be used or adapted to as:ess this
trait. During this same period, cornittee merbers vere asked to observe,
and to have oth:r pecyle observe, gnd te record sitv=tias Lo which
people desonstrated either effective or ineffective Critical Thinking.
What was actually involved here was a type of Critical Incident Technijue
which was of assistance to the comuittee in clarifying, in its collective
mind, just what was really meant by Critical Thinkinge. This also proviie
the raw matzrials out of which the test exercises were eventually
constructed,

Luring the 1950 summer worxshopr meeting the members of the comniztee
reviewed the results of their investic-tion of the existing instrumzats
mentioned above, ard deciding that no available test met with preciscly
t:ieir needs and requirza.nts, uccided to attempt to coastruct such a
test thenselves., To this end the group prepared a list of specifics

develoning even more completely Jjust what was meant by Critical Thiuki .g.
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At this workshop the comniltees in the thiree areas of Social Science,
Hunznities, and Natural Science also prepared such lists. Those four
lists were now carefully compzred, and an extre.ely la:rge degree cf
pzrallelisn was found to exist between the thoughts and ideas of all four
groups.

After preparing tne list of specifics concerning Critical Thinking
thie sroup moved to develop certain criteria for the evaluation instru-
ment, such as (a) the test should not assume any particular body of sub-
ject matt r knowledge on the part of the exauinee; (b) the test should
measure the Critical Trinking gains of the student as a result of a
total program of general education rather than as a result of one
course; (c) the vocabulary level of the test should be at about the
11th grade level.

Plans were then made for the accumulation of information conceruing
situationsg in which Critical Thinking had been demonstrated, and wiiich
could be used to elicit a demonstration of Critical Thinking skill on
the part of studentses Each of the menbers of the committee azreed to
solicit such inciaents from his colieagies on his home ca.pus, and to
prepare these in rough form., These were then submitted to stuients in
order to obtain their reactions as to whether the students taoucht thne
situations did or cid not elicit Critical Thinking ability. They also
obtained infordion from the students concerning what they thought
Critical Thinking ability was.

In this way the ;roup meabers accumilated a great azount of meterial
and information to be used at the winter meetinz. This was held in

Cincinnati, Ohio, in January, 195l At this time the couaittee reviewed
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tae various situstions brou ht by the meibers, in which Critical
Thinxing 9611 had been reflected, and then made definite plans for a
test instrament., These plans incluaed the developnent of a two-way
chart, listing, along one axis, tnose aspects of Critical Thinking
which they hoped to measure, and, alonz the other ax<is, the areas of
hunman ectivity in which they believed these traits should be developed.
This two-way chart yielded, on the matrix, a series of cells which pro-
vided a means for individuals to select certain definite ar=as in which
they were to concentrate., Thus, for examrle, some meubers undertoox to
write test itemus in the arca of problems involving the self and
measuring the ability of a stucent to sense a provlem, while others unuer-
took to write test questions involving ability to foruulate rynotheses,
with respect to the area of imponderables of trie universe,

In addition to actuzlly constructing or writing test mat.rials,
coumittee menbers accepted responsibility for trying out these test
materials on studeats in their own institutions, and for the collectlon
of data on the resuits, This information, including the actual student
responses in the case of open-end, free response questions, was accumu-
lated and sent to the central office of the Cooperative Study.

All of these items were ceveloned with respect to the cells on the
two-way chart. In the late spring of 1951, the co.mittee created a
series of four trial tests ouw of the items which had been subaitted.
These trial forms, consisting of froam 20 to L0 test questions, were thien
prepared ani sent out to the participating membors, and aduinistered
to students later in the spring. {inally, the results of the test

adninistrations were collected and item-analysed.
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On the basis of this item analysis, plus other collected in-
formztion the co.iuittee undertook to prepare two semi-final forms of
the test dur ng the suumer of 1951 These two forms were desisn=ated
Forms A and B of the Critical Thinking Test.

The other five coumittees had been progressing along parallel
lines, and by the suuier of 1951 tney too had test instrinents ready.
This, then, was the mann-r in which the test instruments were developed.
It would now vrobably be most pertinent to consider some of the data

conceraning these instruunents that have been collected by the Cogperative

Study.

The Test of Critical Thinking - Foram A.

The following data conc:rning the reliability, validity, inter-

test correlations and item analysis of the Tust of Critical Thinxing =

Fora A, has been collected by the Coopnerative Study.

Heliability:

While estimates of its reliability have not proven
as hizh as mizht be desired, the Test of Critical
Thinking - Fora A has proven to be su suf11CLcutLy
stable for purvoses of group measurement. The
following coefficients of reliability have been
obtained for four different gmuns of stidents,

(526:6)
TABLE VIII

Coefficients of Relisbility - Test of Critical Thinking - rora A,

Test Foru Methed Group N r
A Kuder-Richzrdson Freshmen 600 .84
Forwula No. 20
A " Seniors 101 o71
A " Freshmen 135 75
A " Freshmen 147 .73
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Validity:
There are several means by which the validity of a new test may be

inferreds One m=thod, known as Inter-tiest Correlatious, is to compare

results obtained on the new instrument with results from other tests
whose qualities are airesady known or establisheds A second method, or
evidence of validity, is bascd uron a comparison of results obtained

by the newly-developed tcst with human judgment of a persoi's possession
of the same trait., "To the degree to which test results aprroximate

the collective opinions of qualified judges..o.the test iuay be said to

be valid." (526:11)

Inter-Test Correlations Betwern the Test of Critical Tainking -
Forn A, and Other Test Instruments

(As indic:ted in the Instructors' ranusl for the
Test of Critical Thinking - Forum G)(526:9-10)

TABIE IX (Fall, 1951)

Pre-test correlation coefficients indicating the lowest relationship
which obteined in any college, the hivhest relationship which obtained

in any college, the avurage relationship which obtained for all stuuents,
the number of institutions used in comp-ring high and low correi-.tion
coefficients, and the numb r of stuients on which the averaze co relation
coefficient is bosed.

Test of Critical Lowest highest
Thinking, A, with: Corrslation Correlation
in Any in Any Average No. of No. of
College College Correlation® Coileves Stude itz
ACE Psych. Exaule ALl .73 .56 12 2171
Critical Thinking in
Social Science 47 .66 .59 12 2171
Probleas in Ewaan Rele. .14 .39 .26 11 1853
Inveintory of Beliefls .12 43 25 12 2171

* Averace based on r to Z transforuation. (535:123-24)



TABIE X (spring, 1G52)

Post-test correlation coefficients, indicating tas lowest relationship
which obtzained in any college, the hichest relationship wuich obteined
in any college, the average relstionship which obtained for all students,
the number of institutions used in coamparing hich and low correlsation coe
efficients, and the nunber of students on which the average correlation
coefficient is based.

Test of Critical Lowest Highest
Thinking, A, with: Correlation Correlation
in Any in Any Average No. of No. of
. .. College __ Colizge Correlation® Colleges Students

ACE Psych, Exam. 46 .70 «54 5 743
Critical Thinking in

Social Science .55 .67 .62 5 743
Probleus in Humzn Rel. .20 .36 .25 4L 505
Inve:ntory of Beliefs .05 <39 «22 5 743

* Averaze based on r to Z transf .rmaation (535:123-24)

TABLE XI

Cor:relations (btained Between the Test of Criticeal Thinking, Form A, and
Some Measures Used in Various Colleges Cooperatinz in the Study.

r N
Ohio State Psychological Test 54 165
Yale Aptitude Battery (Verbal) 55 166
Yale Aptitnude Battery (Juantitative) .52 166
Coop. General Cultnure Test «50 165
Nelson Denny Reading Test

Vocabulary 37 150

Paragraph Comprehension «50 150

Total .55 150
General kducational Developuent Test,

Foru B, Social Studies .56 150
Generazl tducational Develonacnt Test,

Correctness and Effectiveness of

Expression, Form B 47 150
Micnigan State College Reading Test .56 320

In sesiting evidence of validits for the Test of Critical
Thinking frau inter-test corrcl‘t;nns, it should be keot
In mlna'tnat tiiere does not exist an.instrumzat purpoerting

to mezsiure tne same traits about which the buildiers,.,.were
concerned.  (526:9)
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Keening tlis in min:, together with the fact that quite obviously
the test requires considerable verbal facility, one would assume that a
fairly high relstonship woulu be discovered with other test instriaeits
invoiving that particular trait. An exaudnstion of Tables I, X, and XI,
shows this to be the case,

One would also assume, since Critical Thinking is assumed to be or
to rejuire somet:ing oth=r than pure intelligence, and since the Test of

Critical Thinking is intended to measure something other tasn this in-

telligence, that correlations with measures of intelligence be foun? to
be considerably less than perfect. This, too, is shown in the tables.
Anoth=r type of negative evidence lies in the low correlations

discovered betwseen the Test of Critical Thinkinz and the two Attitules

- — e——— - -

tests (Inven tory of Beliefs and Problems in Euman dolatinns)

Considering, now, the second metho! for obtzining evidence of
validity, i.e., by corparison of test scores with judgmeuts of teachers,
ancd other qualified judzes, the following evidence is notel in the

Instractorts Manu=l. (526:11)

Results hzve uniforuly substantiated the generalization
that teachers and the test agre< in a hizh proportion

of cases in selecting the same students for the high and
low levels of critical thinking respectivaly. At one
college, for esxample, 90% of students rated high in critical
thinking aoility by their teachers scored above the 56th
perc=atile on the Test of Critical Thinxinr, Form A,
Eichty-two percent of the students rated low on taeir
critical thiakinz ability scorzi below tae 50th percentil=.

Item Analysigs
Post-test Item Analysis data are also available for t.sts ad-
ministered to Michizan 3tate College Freshm:n in early June, 1952,

(5ee Aprentixc.) These deta consist of (1) an inlex of discri.iaabing



(coiparisos of the nunbir of persons scoring high on the test whno
angwered a particalar question correctly to the .waber of persons scorinz
low on the test who znzwere] the sane question corrsctly), and (2) a
percertace of difficulty (the percentaze of the entire .roup testzl wio
answ-red a particular iten correctly).

Fifty=-two of the fifLy-sevin test items show coeflicisnts of dis-
crininalion of 420 or bettar, suj esting a fairly hi-h cezrs= of in-
ternsl test consistencye. The averaze discr iinstion of all items was
«391e The averaze p:rc-=itaze of difficulty was .677. (Averaze based

onr to Z traasfor.tion)..{535:123=-24)

T

The following data concerning the reliability, validity, inter-test

correlations, and iter anxzlysis of the Test of Critic=] Analysis in

Reacirn and w“riting hawe been collected by the Cornveretive Study.

Reliability:

Lstimates of the reliabilitye...cf the test were quite

low, rangng from .62 to .67 based on the Kucer iiichardscn
technicue involving internal consistencys These low co-
efficients are attributable to a number of factors, the
twe major ones of which are probsbly the length of the
test (40 items) and the difficulty of the test, which
actuslly precluded nuwibers of students flinishing work

on it. (524:5)

Valigity:

xhe velidity of tiie Test of Critic=l Analvst in Reading
rd Writing 1s not COuplctely estzblishcde hLowever suf-

f1c1vnt evidence is available to supvort a reascnatle

presumption of the validity of the irstrumente (524:5)
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Inter-Test Correlations between the Test of Critical Analysis in

2

Rezdinr and Writing and other Mentel Measures show tlie following

results: (524:5)

Correlation between the Test of Critical Anelysis in Feading and

“writing and:

A.C.E. Psychological Examination, " " Score .§§-
A.C.E. Psychological Zxariinaticn, "L" Score .57
A.C.Z. Psyciiological Examination, "Total" Score .56
a generel test of Critical Thinking Ability 23
two different attitudes tests (Inventory of

Beliefs and Problems in Hunan Relatigﬁg% 13

Since this is a test of reading and writing, a fairly high cor-
relation is to be expected between it anc such other measures of
acadexic aptitude that tend to be linguistic in orierntation. This
is borne out in the correlations noted between the test and the "L" and
"Total" scores of the A.C.E. Psycholigical Exeminztion, and also in tie
correlaticn with the test of critical thinking ability which involves
considerable verbal ability., Evidence on the negative side lies in the

low correlat._ons found between the Test of Critical Analyvsis in ieading

and w“riting and the two attitudes measures,

Since this test was designed to messure change or gain with respect
to skills explicitly taught in college courses, another measure of test
validity would be demonstrated by the ability of the instrument to detect
end measure such chaznge or gain over a desirnated period of time, As
will be shown in the following chapter, this is precisely what was dis-

covered in the course of this researcl, with significant change being
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detected and mezsured by this instrunent when ap.lied to the subject
populat ion.
A further measure of evidence of test validity, (since this test
is intended, in part, to measure ability to write efrectively), is
shown by a co..parison of scores obtained on this instruwent with a comros-

ite grade given for a series of written exercises or tremes, In one

study, with N=60, the corielation was .52. (524:6)

Jtem Analvsis Data:

Post-test Item Anelysis data are also available for tests ad-
ministered to iichizan State College Frestumen early in June, 1952,
durinz the post-testing progrem. (See Arpendix)

Thirty=-five of the forty test items show coefficients of discrimina-
tion of .20 or better, su.gesting a fairly high degree of internal test
consistency. The gverage discrimination of all it-ms was 34.7.* The
averaye percentage of difficulty was 47.3.

*Average based on r to Z transformation. (535:123-24)

Inventory of Feliefs

The following data concerning the validity, reliability, inter-

test correlations, and item analysis of the Inventory of Beliefs has

been ccllected by the Cooperative Study.




]
~
\on

1

Relisbility:

The data presented in the Instructor's Lanuel for the Inventery

of Beliefs concerning the reliability of this instrument would scem to
indicate thet the inventory is sufficiently stable for use on either
a group or en individual basis. (527:6). A summary of these data i

shown below,

TABIE (II
Sunnary of Studies of Reliability for the Inventery of Beliefs
Form: 1

Pree or

Poast-test Method N _r_
Pre Kuder-Richardson 106 .90
Post. Kuder-Kichardson 134 .85
Fre Kude. -Richardscen 1C1 .81
Pre Kuder-Kichardson 370 .28
P- and P, Test-Hetest - 9 months int.rval 186 .71
P- and P, Test-Retest - 9 months interval 77 77
P- and P. Test-Rhetest - 9 months interval 263 .73
Pre Split Half 37 .28
Pre Split Half 370 .90
Pre Split Half 205 .92
Pre Split Half 120 T .88
Post Split Half 96 .93
Pre Split Half 103 «%0
Pre Split Half 43 .95
Pre Split Half 16 .91

Validity:

Because the Inventory of Beliefs is designed to serve
two purposes - one related to the achievement of the
objectives of general education and the second related
to personality dimensions which are, at one and the
same time, the psycholozical base for and the product
of effmctive generel education...the case far validity
is presented under both these headings. (527:9)

A. The evidence for validity in terus o7 the objectives of general

education, in addition to the fundamental requirement of face valicity
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for all items selected for inclusion in the Inventory, was obteined by
the use of two grcups of individuels drawn frox severel of the participatins
celleges,

The first group of a roximately 30 were all individuals who were
actively participating in a pro-ram of general educaticne. They were
asked to res-ond to ecach item in th= Invertory accercing to trhe following

instructions. (527:9)

Keeping in mind the desirable values and results of a
good liberal or generel education, how would you hore
th-t a person who exempnlifies them ~o.ld resvond to
each of these stztements? KHecord your responces ac-
cording to the following key:

l. He snould strangly agree or acce~t the statement,

2. He snould tend to agree or accept the statument,

3. He should tend to disacreec or reject the statement,
L. he should strongly disagree or reject the statement,

Tre results of this investigaticn shaved thot more than 80 per cent
of these individuals agreed that appro§imately 1CC of the 120 itens
could be classified as relevant to tie objectives of general education.
(527:9)

Thz seccnd group of apsroximetely 30 were specizlists in some one
of the areas relzted to the ccntent of the liventory, such as reiiyion,
peyciiolocy, philoscophy. social science, etc, They were asxed to

respond to each iten. accorcing to the following key:

1. The wei:-ht of evidence or expert orinion definitely
sunmorts tiiise

2. The weight of evidence or expe:rt opinion generally
terds to supvort this.

2, The wei_ht of evideice or expert orinion generally
tends to be a:ainst this.

L. The wei ht of evidence or expert opinion is definitely
agzin~t this.

5. This stetement cannot be classified in either directio:.
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The results of this investigation showed thot a majority of the
judges in the related arecs sgreed thot almost three-fourtlis of the
itens could be regarded s gencralizatlors or concepts based on relevant

kriowled:e. (527:9)

B. The evidenice for validity in terus of vsychclovical dimensions
is bused uron two types of obtained dsta: (1) correlztion with otlier
tests, and (2) analyses of differences between extreiie scorers.

(1) Inter-Test Correlaticns Betwe-n tlie Inventcery of Beliefs
and Other Test Instru.ents

(as indicated in the Instructer's ianuzl for the Invertory of Beliefs)
(527:10-11)

TARLE AI11  (Fall, 1951)

Pre-test correl:tion coefficients indicating the lowest relation-
ship which obteined in any college, tie highest relaticusriyp
wi.ich ohtained in any college, the evera:e relstionship which
otteined for all students, the nurb~r of institutions used in
cowparing high and low correlation coefficients, and tlre nurber
ol students on which the average correlaticn coefficlant 1s based,

Inventcery of Lowest Highest Average No. of No. of
Beliefs with: Correclation Correlation Correla- Colleges students
in any Co'iege in eny Col, tion*

e e

A.C.E. Psych.Fxam, .23 46 .35 5 6L1
Critical Thinking-A .12 L3 o5 12 2171
Critical Thinking in

Social Scierces o2 oLl .36 5 641
Problens in Human

Reletions .13 .50 o2 g 641

*iverare ba:zed cn r to Z trensformation. (535:123-24)
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TAiZiE IV (3pring, 1951)

Post-test correlstion coefficients indic ting tne lowest
relatjonsnir which cttained in any college, the hishest
relsticp<hip wiich obtained in eny colie =, the zver:
relsticrzki; which cebtainad for all students, the runter

of institution~ used in cowrsring high and low correiation
ceefficients, and tre nwiber of students on which the average
correlstion coefficiirt is based,

e

Inventery of lowest Corre- Highest Cor- Average MNo. of Lo. of
Beliefs with: latjon in any relzation in Correlz=- Colieges students
9 o 1e; *
P College _ __ 2ny College tion e ———

A.C,.E, Psych.Ezam, .13 .22 .19 L 452
Crltiu&l’ﬂnn(ﬁug - A .05 .39 W22 5 74,73
Criticzl Thinking in

Social Scien:es .29 .39 33 L L52
FProblewns in Huran

Felations «19 YN .31 3 252

*Averare based on r to Z transforretions (535:123-24)

As is evident from these results - there scems to be but little

m

Positive correl:tion between the Inventcos of

—l" -——

eliei's enc measures cf

3

Liore intel’ectual or cognitive factors. This, in strorn. contrast to

the results obtained for the Test of Uritical Thinki .z or the Test of

———

<

-eis in Reacing and Writing supvorts the conte-nticn ¢f the

nen=ce g it ive nature of the facters being meesur:sd by the Inventory,

(2) Compurison_of Extrene Scorers

——

In terus cf the initial premises upon which the Invertoery
was based, perscns with extreaze low sceres (i.e., accejting
nzny statemcnt:) might be presumed to represcnt en atJylual
sesnent of a college porulaticrns Tnis assusrticr led to
injuiry with respect to differcnces between ver; low end
very rizh scorers cn thz tests As a result of such inguiry
a considerszble bedy of data hzs bewn secuulated which
eith:r aireclly supiorte, ur dves vl Contradict Lhe con-
cluslon thet the Inve:ntors does measare certaia tyoes of
personality struactwre.,.  (527:11)
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Fost-L st item analysis dzta are also availadbles for tests ad-
uinistered to Michigan State College Freshmen in eurly June, 1952,
durias the post-testing programe (See Apnendix)

Of the 12C test items 105 show coefficiznts of discrimination of
20 or better, sugzesting a fairly hish degree of internal consisbency.
Inhe averz.re discrimination of ail itens was o34:9.* The averaze percenlace
of difficulty was SL.1l.

Averzge bazed on r to Z transforuatione (535:123-24)



CHAPTZR IV

AHALYSTS OF THE DATA
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As has already been mentioned in Chapter II, after the coded informa-
tion on the data sheets had been punched and verified on I.B.i. cards,
the cards were then run through the sorting and the tabulating machines,
In this way data were secured which summarized the size of the sub-
Samples or sub-groups, the sums of squares and the sums of the cross-
Products for the different groups of students,

The statistical procedure outlined and discussed in Chapter Il
wWas then used in order to obtain the results which are presented in
the following pages. This material is presented in the manner used
in the previous chapter for the presentation of test data and other

information collected by the Cooperative Study. That is, the material

is presented separately for the Test of Critical Thinking, Fora Aj

for the Test of Critical Analysis in Reading and Writing; and for the
Inventory of Beliefs,
In presenting these data, the following code designations are

used to represent the various preference categories, or major areas

of study into which the sample is divided:



TABLE XV

CODE DESIGNATIONS rOR Thi VARIOUS PRUFERINCE CATEGORIES

Code Designation Preference Group or
Fajor Area of Study

1 Agriculture and Forestry

N

Business and Hotel Ad-
winistration

Engineering

Howe Econamics

Fine Arts

Zlement ary Education

Lanzuage and Literature

0 N o W = W

Social Science and Social
Service

9 No Preference

0 Pre-ledical; Pre-Dental;
Pre-Vet.; Medical Technolozy;
Nursing Education

*>*11 Biological Scimce
and Physical Science
*12
Miscellaneous (all others)
* After discu.sion with the Guidance Comuitt-e, it was decided not to
include the data obtained for this category or graup of students in
the statistical analysis, since informuation obtained for such a

conglomerate grouping would tend to lack significant meaning. There-

fore the totals given do not include data for this category.

** In the analysis of the data for the Test of Critical Thinking, Foru 4,

it was decided, after consultation with the Guidance Committee, not to



use the data for this group in the statistical analysis because of

the siall "N" in the sample, (N=3). This, however, does not pertain
to the analysis of the data for the othir two test instruments where
the total "N" for this particular group is 17. Therefore the totals

given for the Test of Critical Thinkinz, Form A do not incluae either

the data for this category, or the data for group coced 1l mentioned

abovee

TEST OF CRITICAL THINKING - Form A

— —

——E . —— 4" - —

Analysis of the Siznificance of the Difference Between
the Total Group Means of the Pre- and Post-Test Scores

on the Test of Critical Thinking - Form A

In developing the anz:lysis of the significance of the difference
betw:zen the total group means of the pre-test and post-test scores, it
wzs necessary to take cognizance of the fact that "since the two means
to be compared are based on the same individuals...the test of sig-
nificance [fbf the difference between mean37, must make allowance for
the fact that the two sets of scores are not random with respect to
each other" (535:225).

Therefore, the analysis presented here is based upon the example

given in McNemar (525:226).

lltn - xl - x2

Yol ¢+ 022

- 2ro]o2

where: o] and 0, are standard errors of the means of pre- and post-
test respectively, (Jtandard deviations of the means divided
by vN)
r = coefficient of co:relation between pre- and post- test

= 59979
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X] = group post-test mean = 39.0941
X, = group pre-test mcan = 31.8711
o] = WU65LT; 072 = .21666

op = .37683; 052 = .14204

N = 237

" = 39.0941 = 31_.8711 _
V(21666 + 1u204) = £(2)(.59979) (. 46547)(. 376823

- 1807586

Degrees of freedom ® N-1 = 236

Entering a table of "t" values with 286 degrees of freedom, the re-
quired value of "t" at the 1% level of significance would be 2,592,
The obtained value of "t" = 18,7586. It is therefore apparent
that a siznificant difference exists between the total group means

of the Pre- and Post-Test Scores on the Test of Critical Thinking =

Foram A.

Analysis of Variance by Covariance Adjustments,
for the Test of Critical Thinking « Form A for
Groups of Students in the Various Preference
Categories.
The Analysis of variance by Covariance Adjustin-nt presentsd
here is based upon the procedure described and outlined in Chapter 1I,
Tables I and II, This procelure is also discussed rather thorouchly
in McNemar, Chapter XV, (535:318-330).



The raw data upon which the calculetions are based, that is,
the sums of scores, sums of squares of scores, and cross-products of

scores, ars presented in the Appendix.



L18€°9

9863-380d JO UOT3wTASD °*P3S

€L6° LOT XSA
_B6SN° 259 TT suotyefasq
TOG " $€9 8ET (N/2XS) Wie] U0T308110)
0000° %162 0SY NHM
T9¢88°L T-NA/-CXSA = 3803-2ad *ASP*DPIS
6L665 L1 squatotzzecy voteTedaon
L28T°66€ 'TT SLSEEET ZXS0uSA “HCrsr
808Y°9€9 8 o 8/ SuoTqETAS(Q
2616 €65 LSE 00LL*¥eS T6e (N/XTYS EN/zC¥S) smia] uoT30elI0)
0000°0€Z 99€ 0000°60€ 60€ x5 ;8xs
8087 m 8589 h £Txy (OxTxy §qUSTOTFJP0) UOTIETSII0)
eTI6Ly M€ | 6170°2€8 TV | 28T TeE 2her Zlysr © glver FTyse f5Tyse
§972°6L9 9T _ 22827040 02_ | FLEGTLST €0T suoTq¥rasg
SCLL™NT6 08T T 8LTL762L 296 m L290°¢Te 6LT € | (N/CxTxe fn/zlxs) .mnEu.H UOT084.100
0000°06$ L6T T 0000008 286 | 0000°TLY 282 € s < olxs ¢ Tys
|
T760°6€ Tus e | 6052°50T 881005 ueey
ez 1l mw:”.m H chw.om €6J05G JO sumg
X 1 X

8I00G 189]~-380d
SupuTyL Te2T3TL0

4O 1S71 EHI ¥OJ SINEIOIJJEOC NOLIVIZNYOO CGNY SIONAOHd ANV STHVATS 40 SWAS TVIOL 40 NOTIIVIMOTVD

81008 989J-0ad
BUTHUTYL TESTITID

8309 - ulu
TeoTSoToURA8d  F*D°Y

8T = N

‘Y WYOJd - ONINNIHI TVOILINO

IAY ETav]




m m
' : 1
ZEN 0T ! w : s
95£2°906 Ot | ., | dnoxy utusTM sTenpTAtPUT | X
RACAAT “ . (sdnoan X0F) wWIe] UOT{094d0D |
£651°859 TT " _ (IAX eTqel uo1j) SuoTyeTAeq !
- “ e e — ' e —— — Al T W @ Ces % !b.“c'l’.‘l\".. . -—— .
Cace : ”
cLs8s M " £2x3 queyotzye0) voTiETRII0) |
LOST*TY9 €1 TIZ9°0ET D n52 S m
1056°686 L LT06°T90 LT ! w sdnoan UTYITM STEMPTATPUL | Oy
70¢5 9h9 tezC 22 ' (sdnoxn x0J) s8] UOTIOOJI0)
808%°9€9 8 00€2°%8L LT | (IAX oTqel waxy) suoTyeyaeq
(]
9006"7* zeon” } ‘ M
' m .h.ﬁx.u.wx.nn.m 8qUSTOTJJO0) UOTIETOII0) |
$LE0"669 2E 2698°868 O | SOTT'€TE N»m»mwa» “CXSA FTXSA LTxsA .
as€9°420 91 1°8€0 86 ! noIH UTYITAM STENPTATPUT X
1066059 828l 61T ¢ (sdnoas J0J) SUIe] WOT302107
$922°SL9 9T 2282°0L0 02 €L€6°LST €OT _ (IAX eTqel woxy) suoTqetasq
| !
" SUOTA®LIE) JO GOaMOg |
X x Tx “ '
4 .
81008 356]-380d 9J00C qs8l-0Jd 0J09C = ulu “ ,
Surqutyl TeoTITI0 | FupuTyl TeoTTI) | TeoT50ToypLsd *H*0°Y *

‘Y WHOd

= ONIJNIHL TYOIII¥D 40 LSHL

FHI ¥Od SINCIOIJLLE00 NOTILVTIHYOO (NY SIONAO¥d ANV STMVANS JO SWAS SdNOMD NIHIIM JO NOIIVINOTVO

ITAX 1€Vl



Caleulstion of Multinle-Gorsslition Coef Ticimts < B2

- b e - -

a) For the Total Group:-

(data from Table XVI)

1
b yl:2 - r)(ly - arxzy)(rxlx?y

Ty = .25599
x1x2

1 Tagy ~ Llrayy) (o 1‘_2)'7 N

LTS U 1= Trgx,)? T AT

- b

(data froa Table AVII)

bly1 o Ty - erzy)('&lxzy
1= (rXp)?

= ,27809

r - [T ) (5 x,)
blooy - 2 ST :1"2 - L5662
1l - (r;{lx?_)

R? (within gmups) = (rey)(blyyp) ¢ (r, )(6l,.) = 40373

Calculation of Errors of ¥stiiate - Sum: of Squares - (Egs)

Ess = (1-R2)(5Y2)
=  For the total group 6869,23812

= Within Groups 6503.0511
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T55T OF CRATICAL ALALYSTS IN AUADING 4.0 WATTILG

Analysis of the Significance of the Difference Between the Total Groip

Merns of the Pre- and Po:t-Test Scorss on the Test of Critical Anslysis

— — i - ———— o c— o —

in Reacing and Writirg

Usirg the sare formwule as that utilized for the analysis of the

difference betwecn thie Pre- and Post-Test scores of the Test of Criticnl

Thinkine:

g = _ Xl - X2

where

= 5 2 = M
01 0178,9 Ol 0031(‘9
o, = 19903 0,2 = ,03%01
r = 45837
Xl - 18.3C5h¢
X2 = 14.5132
N = 569

ww o LE3C5E - 1h.5132 o . 19.276L

v(.C3LE9 + .039c1) -/(2}(.45637)(. 17859, (. 1950327

Entering a table of "t" values with 568 degrees of freedom, the re;uired
value of "t" at the 1s level of significance woulc be 2.568. The obtained
velue of "t" was 19,2264, It w.uld appear, tierefore, that a significent
difference exists between the Total Group Means of the Pre-~ and Post-Test

Scores on the Tist of Criticsl Analysis in Reading and ¥Writing.
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Analysis of Variance by Covariance Adjustments for the Test of

Critical Analysis in Reacing and Lriting for Groups of Students

in the Various Preference Categories.

The Analysis of Varliance by Cowariance Adjustment presented here
is based upon the procedure described and outlined in Chapter 1I, Tables
I and IIs This procedure is also discussed rather thoroughly in
McNemar, Chapter XV (535:318-330).

The raw data upon which the calculations are based, i.e., tlLe
sums of scores, sums of squares of scores, and cross-products of

scores, are presented in the Appencix,
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Calculetion of Multiple-Correlation Coefficients - R2_

A) For the Totsl Grovp:-
(data from Table XX)

b1y1:2 * rgy- erzy)(rxlxzy
1 -

= 029h96

(’31xz)‘

blyQ:]. - rxy'arxly)(rxlxzy

= o33411

l- (rxlx2)2

R? (for Total Group) = (rily)(blyI:Z) + (rxzy)(blyZ:I) . 28167

v e . e

(data from Table XXI)
blwlzz = Txy- [(rxzy)(rxlxgy

= o35l
1- (gxﬂ?)2
1
by2sl = r, _=/flr. N, )
e e S R
le (rxlx2)

K (Within Groups) = (rxly)(hlylzz) . (rxzy)(blyzzl) = 20856

Calculation of Errors of Estimate = Sums of Squares = (Egg)

E,s = (1-B%)(SY?)

= For the total group 9196.62¢€¢

= Within groups 8239,47C3
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INVShTORY OF BULITFS

Analysis of the Siznificance of the Difference Between tiie Total Group

leans of the Pre- and Post-Test Scores on the Inventory of Beli=fs,

Using the same forwula as that utilized for the analysis of the
difference between the Pre- and Post=Test scores of the Test of Critical

Thinking, and the Test of Critical Analysis in Reading and Writing:-

ngn = Xl - X,

where o] = « 54981 012 = 30229
o = 59148 02 = «34985
r - .68365

N = 569
ngn - 63.9_4%.Q.L.§§_LQ§2_.~ —r—omermorososng s s —
v(.30229 + .34985) - ((2)(.68365)(.54981)(.59148)/
= 15.25804

Entering a table of "t" values with 568 degrees of freedom, the
required value of "t" at the 1% level of significance wo.ild be 2,568.
The obtained value of "t" was 15.25804. It would a-pear therefore,
that a significant difference exists between the Total Group means of

the Pre- and Post-Test scores on the Inventory of Beliefs,
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Analysis of Variance by Covariance Adjustments for the Inventory of

Beliefs for Groups of Students in the V:rious Preference Categories.

The Analysis of Variance by Covariance Adjustments presented
here is based upon the procedure described and outlined in Chapter II,
Tables I and II. This procedure is also discussed rather thoroushly
in McNemar, Chapter XV, (535:318-330).

The raw data upon which the calculations are based, i.ey the
suns of scores, sums of squares of scores, and cross-products of scores,

are presented in the Appendix.
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CALCULATICN CF KULTIFLE-CUR( LATION, COPFFICIERTS = RY.

a) For the Total Groups (Data from Table X{1V)

e s T Tfentme)l] -
1-(x X1xz)2
b' .. = r L (re ) (r )_7 = 47670
y2:l Xy & Ty axgls
1l-~ (rxlxz)

R2 (for total group) = (rxly)(b'yl:Z) + (rxzy)(b'yQ:l) = 55705

* %
b) Within Groups: (Data from Table XXV)

by Ty = L (y) Faxg)/ = Wl1552

l- (rxlx2)2

B' iy mTxoy = L(r Nr )T
y2:1 Xy Txyy 32‘,1_"_2. = 46857
1- (rxlxz)

B? (iithin Groups) = (rg 3(0'y):5) + (roy) (d'ppi) = o5541d
x %*x X

CALCULATION OF ERRCRS_OF ESTIMATE - SUM OF SYUARES  (Egg)

e @ B i ISR R )

Egs = (1-R%)(54°)

For the totzl group Egg = 50084.01087

Within groups Egg = 47675479213
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SU.. ARY OF RESULTS

Ao Test of Criticsl Thinking = Form A.

This test instrumest was administercd to a re-test group of 287

students. All of these studszats h2d previously bzeen gziven the same

test during their first weex in college, that is, during Orientation

Week, 1951, The re-tost was gduihister=d during the last week of clasaes
at the end of May and begimiag of June, 1252,  Thus the intervening

time was three full terms, or one academic year.

The total-group mean score on A.C.E. Psychological Exam. = 1C5.2509.

Critical Thinking Test Totel group pre-test mean = 31.&711.
- 57

Max, possitle score

Critical Thinking Test Total group post-test mean = 39.C9L1
57

Max, possible score =

Applying the "t" - test of significance of the difference between
the means of pre- and post-test scores, and with 286 degrees of freecam,

the required value of "t" at the 1% level of significance would be

2.592, The obtained velue of "t" was 18.7856. Therefore, it can be

stated that a significant difference exists bctween the total group

Leans of the pre- and post-test scores,

The standard deviation of the pre-test scores (for total group) = 7.8856

The standard deviation of the post-test scores (for total group) = 6.2€47

-y

-z
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The Coefficients _of Correlaticn "r*:-

Between For total Group within Group

A.C.E. Psychological "Total" Score and Critical
Thinking Pre-Test .L,6858 L6422

A.C.E. Psychological "Total" Score and Critical
Thinking Post-Test 48084 .490C6

Critical Thinking Pre-Test and Critical
Thinking Post-Test « 59979 . 58572

An Analysis of Variance (by the Covariance Adjustment technicue),

of the gains of the students in the 1C different preference-group or
interest categories over a period of one academic yezr (with initial
status or pre-test performance, and with scholastic aptituce gs measured
by the A.C.E. Psychological Examination as considered variables), showed
thet there was no significant difference between the gains of the

various groups.. (F= 1,7207 < 5% level = 1,91)

Be Test of Critical Anelysis in Reading and Writing

This test instrument wos sdministered to a re-test group of 569 students.

All of these students had previously been given the same test during their
first week in college, that is, during Orientation Week, 1951s The re-
test was given as part of the final yecar-end Comprehensive Examination in
the Departuent of Communicatioh Skills, during the early vart of June, 1952.

Thus the intervening period was three full terms, or one academic year,

The Total-group mean score on A.C.E. Ps;chological Examination = 103,8647.
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C.A.ke and We Total Group pre~test mean = 14,5132, DNax. possible score = 4O,

C.A.R. and We Total Group post-test mean = 18,2058, Maxe possible score = L(.

Applying the "t" test of significance of the difference between the
means of pfe- and post-test scores, and with 568 degrees of freecvom, the
required value of "t" at the 13 level of conficence would be 2.562, The
obtzined value of "t" was 19.2204. Therefore it can be stated that a

significant difference exists between the total group means of the pre=-

and post-test scores.

The standard deviation of the pre-test scores, (for total group) = 4.260.

The standard deviation of the post-test scores (for total zroup) = L.748.

The Coefficients of Correlation "r'":-

Between For Total Group Within Groups

A.l. e Psychological "Total" Score and
CQAQA ] &nd w. PI‘G‘Test 0L213 .L2L7

A.C.Be Psychological "Total"™ Score and
CeAeiie and We Post-Test 4257 «1,586

CeA.Re and We Pre-Test and C.A.tle and W
Post-Test o584 4786

An Anzlysis of Varisnce (by the Covariance Adjustment technigue),

of the gains of the students in the 1l different preference-group or
interest categories over a period of one academic year (with initial
status or pre~test performance, and with scholastic aptitude as messured
by the A.C.Es Psychological Zxamination as considered variables), showed

that there are significant differences at the 1% level of confidence be-

tween the gains of the various groupse (F = 6.4589 > 1% level = 2.36.)
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C. Inventory of Beliefs

This test instrument was administered to a re-test group of 569
students, All of these students had previously been given the same test
during their first week in college, that is, during Orientation Veek,
1951, The re-test was acdmi:.istered during the last week of classes at
the end of May and beginning of June, 1952. Thus the intervening period

was three full terms, or one acadeuic year.

The Total-Group Mean Score on the A.C.E. Psychological Examination = 103.8647.
I. of B. total group pre-test mean = 56,4552, Max. possible score = 120,

I. of B. total group post-test mean = 63.4060. Max. possible score = 120,

Applying the "t" test of simmifjcance of the difference between tlre

means of the pre- and post-test scores, and with 568 degrees of freedom,
the required value of "t" at the 1% level of confidence would be 2.5¢8,
The obtained value of "t" was 15,2580, Therefore it can be stated that

a significant differcnce exists between the tctal group means of the pre-

and post-test scores.
The standard deviation of the pre-test scores (for total group) = 13.1149,

The standard deviation of the post-test scores (for total group) = 14.1091.

The Coefficient of Correlation "r",

Between For Total Graup Within Graps

A.C.E. Psychological "Total" Score and I. of B.
Pre-Test 17979 .18575

A.C.L. Psychological "Total" Score and I. of Be
Post-Test « 20081 .20256

I. of B. Pre-Test and I. of B. Post-Test «£8365 «68316
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An Analysis of Variance (by Covariance Adjustment technique), of

tre gains of the students in the 1l different preference-group or in-
terest categories over a period of one academic ycar (with initial
status or pre-test performznce, and with scholastic aptitude as measured
by the A.C.Z. Psychological E«amination as considered variables), showed

that there are siymificant differ-nces at the 1% level of conficence

between the gains of the various groups (F = 2,8089>1% level = 2,36).
* X %k
A listin: anc¢ a compariscn of the order of adjusted post-test
means of the various preference-groups or interest categories of students

over a period of one academic year as measured by the Test of Critical

Analysis in Reading and Writing, and by the Inventory of Beliefs, is

given in Table XXVIII. These are aujusted for initial performence (pre-
test status), and for scholestic aptitude (achievement on the A.C.E,
Psychological Examination).

(Since no significant difference was discovered, in the area of
Critical Thinking, between the gains of students in the various preler-
ence-group categories, g ranking of gains would lack any real or

statisticelly-significant meaningz, and is ther<fore not given.)
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Discussion of Results and Iaplications Arising
froe These Results

Statement of Hesearcn Cblestives an

..~

o

Gesultfs

- e

In terms cf the specific objectives of this study, the results

which follow were obtained throu h the use of the Test of Critical

Tidnking - Fora A, the Test of Critical Aazlysis in Head

ne and Writine,

" v — -

0“

and the Inventory of Beliets, as developed by the comuittees of the
Cooperative Stuay of Evaluation in General *ducation of tne Anerican

Council on Education,

A. The first objective was to atte.pt to deterudine whether,
ov2r a period of one acadeamic yezar, and within the areas of Critical
tainking, Ability to do Critical Analysis in Reading and 'riting,
and Level of katurity of Beliefs and Keactions, change or gain can
be distinguisied in Freshman students.

Considering the whole, or total-group population, (H=569 for the

Test of Critical Analysis in Feaaing and Writins, and the Inventory of

——— — — e —— R

and N=287 for the Test of Critical Thinkins - Form A),

siznificant change or gain, over a pericd of one acade:ic yeur, was
discovered in each of the tiree are:-s measured, (The differences between
tihe pre- and post-test means were significant at the 1s level of

confiience.)
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B, The second o:.jective was to attexpt to ueteruine whetier,
wituin the arszas of Critical Tuinking, Ability to do Critical Analysis
in neanin: and "riting, and Level of ..aturity of Beliefs and Reactious,
differences can be distinrulshei b twe<n the chance or gain of Fresh.an
Students in the vzrious interest catesories or major arers of study.

Considering the total ropulation as diviied into the various
preference-group or int.rest cateiories, (i.c., declared or intenced
majors), and with (a) pre-test scores or initial status and (b) scholastic
aptit ide as measured by the A.C.E. Psycliolosical Zxauination as
variables:=-

1) In the area of Critical Thinking there is no significant dif-
ference at the 5% level of coniidence betweesn the change or gains of
students in the various catervories,

2) In the area of Ability to do Critical Analysis in Heading and
writing, there are significant differences at tue 13 level of confidence
between tihe change or gains of students in the various catezories,

3) In the area of Level of .aturity of Beliefs and Rezactions,
there are significant differences at the 1% level of confidence between
the chznge or gains of students in the various categories.

Therefore, the results wo.ld seean to indic:te that within thar
specific areas all three test instrisents can be used as means of de-
tecting or measuring chan-e over a certain period of time of whole
groups of students,

They would also sesm to indicate thzt two of the instrumnts, (i.e.,

- — -

the Test of Critical Analysis in Reading and iriting and the Inventor;

of BRe

o ——

e
®

3¢

fs), can be used as means of detecting or measuring differences
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in the amount of chanze, within their own specific areas, betweon

various sub-groups of students,e

*x % X

Test of Critical iTninking - Forwi A

At the present time it would be rather difficult to state whether

or not the Test of Critical Trninking - Form A can be used as a means of

de*ecting or measuring differences in change within the zrea of Critical
Thinking between various sub-groups of students, The fact that in this
study no significant differences were discovered in this ar-a could
conceivably have one of several possible implications.

The first is that while the test can detect and measure cnange
within a group of students taxen as a whole, it is not sufficiently
sensitive to the subtle and distinctive differences involved in each of
the smaller preference-groups to detect or measure the differences in
change between the v:rious sub-groups.

This would presunvose that witiin each of these sub-groups or
preference-groups there is some comuwon factor in terus of areas of inter-
est which must be reached, and to which the test instrument must be
sensitized, befors a true measure of its change can be achieved., This,
of course, im.ediately sugsests the tremeandous difficulty which would
beset any atteampt to reach and to measure more tian one such interest
ar=a witn a single all-encompassing instrument.

The second possible iiplication is the direct alternative to this
line of reasoninz. It would sug.est thzt, since siznificant change

within the ar:a of Critical Tninking has been detected by means of this
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instruusent for the total group of students, the test instrument is
sufficiently sensitive to measure differences between groups of students
as wells The failure to discover differences in the amount of change
between the various sub-groups is therefore due solely to the fact that
no such significant differences in change or gain existed to be measured.
Stated another way, this line of reasoning sugzgests that students
in all the variocus preference=group or interest categories gain or change
equally within this area during the course of an academic year, If this
be the case, then for this area at least, the program of general
education in practice during the academic year 1951-1952 achieved its
purpose with a f#ir degree of success, ,
It would be exceedingly difficult to state which of these two possible
implications seems to be correct. In fact, it is quite possible that to a
bcertain degree both are true, That is to say, it is quite possible that
the amounts of gain made by the various groups are so nearly alike that
the test instruwent is not sufficiently delicate or sensitive to measure
what slight differences flo actually exist. (See Table XVIII, Chapter IV.)
A review of the coefficients of correlation "r", obtained for the

Test of Critical Thinking - Form A, suggests several interesting points.

Probably the most obvious is that, as has been stated in Chapter I,
something other than a single ability is being msasured, The corre-

lations with the A.C.E. Psychological Examination on "Total™ score certainly
bear out the idea that this instrument is something other than a measure

of acadeunic aptitude. Furthermore, the cata collected by the Cooperative
Study and presented in Chapter III, Table XI, would seem to support

the notion that this instrument does require a considerable degree of
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verbal facility. Yet neithsr set of correlsations is sufficientiy largze

to sug.est tuat a particalar ability is being measured to the exciusion

of others. But rather, the inZor.ation collected thus far would seea

to sugrest that, while the factors involved in academic aptitade and the

factor of verb2l facility are involved in the complex of related-

variables considered under the t:ra "critical thinking", there are

oth«¢r unidentified fac.ors involvel whose eft'ects are also being mezsurei,
Rezardless, however, of the isolation and identificatlion of the nctual

factors concerned, taere is no doubt that the variables or abilities pre-

vicusly defined as being involved in the concept of criticsl thinking as

used in this r-search are awonz tho.e abilities c:nsidered as the objucti es

or goals of g program of gencrzl education. And it is to such a pro_ ran

of general education that the subjects of this study have been exposed

for a priod of one academic year. It would sewm then, that since

highly sigsnificent difrerences b tween total-group pre- and post-test

means arz distinguished by this inswruwne.t, i.e., that the change or

gains which for this rcason are expected can actazl:y be detected, that

it may be assumed to be at least a partial validation of this particular

instrunent when used for the purpose of measuring the effect of a

Progsrzam of general education,

Tsst of Critical Analysis in Reaning and Writing

As has already been nointed out, an exauination of the results

ovtaired in this sty would seem to indicate that the Test of Lritical

fnalysis in meeding an? iriting can be used to detect or mezsurs change
of whole grouns of students within this area. Furthermors, it would

also sewa that ths instruuent is suffici-ntly sensitive to distingaivh
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differences in the amount of chancge between various sub-groups.

Unlike the Test of Critical Tniskins, which, in order to distinguish

between the differcnces in group change, would probsbly have to reach

some distinct ancd individnal factor couw.on to each particular intersst

sub-group, the Test of Critical Anc ysis in Reading and Writing need
oaly reach the single cluster of factors, comwon to all groups, wkich
is involved in ability to do critical analysiz in readinz and writ g,

The rathsr low coefficients of correlation obtaincd betwsen both
pre- and pest=test scor-s on tihis instruuwent and the A.C.E. Psjychological
Examination "Total" score would secm to indicate thzt, wiile academic
eptitude or ability may be a factor in ability to do critical anzlysis
in readii;g and writing, it is by no means the deter:ining factor,
Undoubt=dly, just as the factor of verbal facility ent:ors into tlre
ability to do critical thinkin-:, so the ability to do critical thinking
enters into the acility to do critical analysis in reading and writing.
In addition, otlier factors such as a certain amount of mechanical reading
8kill, skill or practice in retention of material read, vecabulary
'size, knovledze and understaniing of the rul:s of gramar and crmposition;
alsc enter into the clust-=r of abiliti=s or factoirs measured by this
instryrent.

If, for the moment, the concept of relstive stability of acadeundc
aptitu'e or ability over a periol of one academic year may be accepled,
then the effect of an acadeaic year's work within that portion cf a gen-
°ral education pro-rza which concerns itself with comnunication skills
Could be expected to manirest itsell in just such tfactors as incrszssi

ing skills, increased ability to comrrei wd and retain the concents or
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ideas presented by the priated material, increased apility to rvecoznire
er-or's in compretizision and conceptaalization made by oth=rs, and so on,.
Since the subjects of this stidy hzve all beesn eaposed to such a portinm
ol a prozraa of general cducation, and since the exp=cted change or gaia
his been aetected to a sinificant degsree, it is protably justif iabie to
essune that at le st a partial validation of the use of this instrument
to measure this portion of the total elfect of a general educztion pro-

sran hes been achieved,

Invent~r; of Beligfs

The rz=sults obtz2ined in tihis st Wy tioroush the use of tids instrmuaent
would seea to indicate that the Inventory of Belieis can be used to de-
tect or wmeezsure change of whole grouns of stulents withiin the ar=as of the
st nts' relations to (a) idezs and intellecti2l ebstractions, (b) sociel
groups and identifications, (c) interoersonal relatinas, amd (d) the
self. rurthermore, it would also seesm that the instruunt is sufflicieatly
sensitive to distinsuish dif’erences between the amount of change of
various sub-:roups when cl:ssified according to their prefer-nce or
inter:st areas.

The extr=ziely low coefiicients of correl:ztion betws2n the pre- and

post-tast scores on the Inventory of Beliefs and the A,C.%, Psycnoloiivczl

xaninat_on "Totel" score is additional evidence of the emoticnal and

- '

attitudinal nature of the fzctors being messured, or in o“ler words, of
their non-cosnitive nature.

Since, as has alrezdy been stated:
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The frndamentel asswiption underlying the Iaventery

of Beliefs is that the objectives of general educa-

ticn can serve as a bese from wiiich mzy be inferred

the wodel orpanization characterizing the personzl-

ities of those wost adantable to the purroses of

gereral ecducatione  (527:4)
and furthermore, since the members of the comuittee which constructed
the Invertery

sssConceived of attituaes as being one of thie major

clusters of outcomes of an entire general education

procram, or of a collece program. Thus they were

irterested in the total impact of coliege on students

rethier than with the outcares of specific courses,

(527:5)

it would therefore seem that change in the areas measured by this
instrunent could be anticipated. This is especially so in view of the
fact that the students being measured have all been exposed to such a pro-
graun of genersl education for at least one academic ycar, and alse in
view of the fact that the instrument itself

eeocongsists of statements of ovinion or belief

which experienced college teachers felt ougtit to

be affected by programs of general education

(527:10)

Therefore, the cetection not only of this anticizrted change of the
wiiole vopulstion, but also of normaliy expected differerces in the
a.ount of change between the verious sub-groups, would seau to justify the
assertion that at leszst a partial validaticn of the use of this instru-

mer:t to measure this portion of the totzl effect of a general education

pPro-ra. hss been achieved.
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Results of =enling or Ccupzriscen of Cains

Probably that portion of the results of this research wiich czn
be discu:.sed with the least a..ount of definitiverness or certainty, and
yet wrich probably contains what mey rotentially be the zreatest im=
plicaticn both for tlLe general education procsram studied and for future
research, is the vortion concernc<d with the ranking or compariscn of
gainse

Since no siguiificent differ jice was discovered between the gains or
cnange in tne arca of critical t:iuking, no ranking is ccnsidered for that
ar=a as it would lack real or stetistically=-eignificant meaning. Therefore
tue foliowing discussicn censiders only the areas of Ability to do
Critical Analysis in Read.ng and Writing, and of Beliefs and Attituaes,

Reviewing first the results of tre comparison of gains for tle

Test of Critical Anelysis in Resading ard Uriting (Table XIVIII, Chapter

IV ), several irteresting and provocative factors emerges Superficizlly,
efter a preliminary examination of the test material, it might be

expected that the resuwits would be bizsed in favour of the Langu2ve and

Literature group of students, since the materials upon which the test

questions are based seem to bear the seme cultural bias, ie.e., Thorezu's
Walden, the Rubaiy=t, and the Serron on the Mount,
However, tke obtained results show that the greatest anount of

change ove. a period of one academic year were achieved by the Hcnme

Economics group, the Arriculture and Forestry growp, the Fine Arts group,

and the Pre-nedical, Pre-Vet., Pre-Dentel, and Nursinz Fducation groups.

my .
Ine Lan:uage and Literature group ranked asong the three grouns showing

the least arount of change, along with the Social Science and Social
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service group, and the Enrinecring groups

An examinatiocn of the rew scores of pre- and post-test results,
(Table £XII, Chapter IV), shows much the sa.e pattern of results.
CObviously then, it becomes increasingly diiticult to accept the concept
of cultural bias in the tcst materisel. An explanation of the results must,
tren, rest on other possible lactors such as motivation, pertinence of
the Comnunication Skii's course materials to the students' own areas of
irterest, the cegree to wnhich the abpility being measured by this in-
strument is taught in other courses, and so forth.

Tuining now, for tke moment, to the results of the comparison of

gains for thre Inventory of Beliefs, similar interesting ard yet orovocative

factors can be observed. In addition to its apparent ebility to detect
or measure crhange, because of the nature of its structure, the Inventery
is designed to assist in the identification of students whe tend to
accept sterecotypes, who are rather dependent and rigid in their atttudes

and beliefs. Lowever, it is a rather difricult task to discuss or to

atterpt to raticralize the relationship between these purpos=3 of the
test instrwent and the obtained results. The greztest arounts of change

over a period o!f one acadeuic yvar were acnieved by the Biologicsl

Science and Physicel Science group, the Home Tconomice group, and the

Socizl Science and icoial Se.vice group. The three groups showing

the least a.ount of change were the Enzinecrirg group, the Zlementary

)

EQBEEEELQQ group, and the group composed of the Pre-iiedical, pre-

Veterinariar, pre-Dertel, Nursing Educaticn, and Hedical Tecimician

students,

It micht be assured theot the stucents interested in the areas of
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Biolo-ical Sclence and Physical Science could be exnected to be imbued

with whet is often loosely referred to as the "scientific arrroach",

and ccnseqg.ently could be exnected to make the greatest change on a
weasure of belief and attituces. Sinmilarly, thouch possibly to a slightly
less degree, this could also be expected of the t pe of student in

the Social Science and Socisl Service group. Superficiaily, it would

arpear to be a slightly more difficult task to accocunt for the hish gain

achieved on this m:~sure by the students in the lore Econcnics category.

However, a closer glance at the type of curriculum to which they hove
been exnosed shows that to a very large extent it is one of considerable
flexibility., Similarly, tke subject matter of their ccurse work, and
indeed, of the Hcre Ecoromics area as a whole, can be characterized by
a noticeable lack of set standards and vractices. Instead,,there apnears
to be considereble latitude for personzl taste and the exercize of
individual juagment. Presumably then, stwents intercestec in this
area cculd be expected to be of a type to which such a prosr:m would
apreel, or in other words, of a type which could be expected to score
hi:h on this particular instrunent,

It i3 also noteworthy thzat the assumption wldch might noimially be
mzde, that stucents in the Enginecring group, 1like those in the Biologicrni
and Physical Science group, might also be expected to be imbuzd with the

"seientitic aonroach", and therefore coula also be expected to show

(]

2nigiderghle gain in the areas of belief and attituoe, does not apuv-ar
tc hold true in this case. As a matter of fact, the Fnrineering grou
is awong tie srours shiowing the least awourt of gain in both the areas
of Ah3iYityv to do Criticel Analysis in Reacing and ¥riting and that of

felicls ang Attituces.
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Altheu h, as hes alreacy bz:=n discussed, culturzl bias of test
material does not aeer to have entered into the ricture, it is
nevertiteless conceivable that the tyre of material which is used in the

Test of Critical Lun=iveis jn 1eading zna Wit oo mi-ht Lave been sulici-

— i

ently foreign to the studeits in the En:inesring srovup as to rnulliry the

validity of the instrwient in this insteance., But it is dif:iicult to
perceive how this argurent can be ap. lied to the Inventor, of Reliefs,

An examinstion of the act.el pre~- and post-test raw scor-s dis-
closes another interesting fact. In general, it would ar:ear that
those growuns wnich scer-d lowest cn the pre-test also scered lowest
on the rost-test aduinistreticn, wnile the grouys scoring ndshest on
the pre-test also scered hi hest on the post-test adminis:iration,

It is 2lso noteworthy thzt the "ho-Preference" group which,
theoretical_y at lezst, is counosed of stucents wi.o will eventuzily be
found in every one of the oth.r preference or interest areas, srnc:ld
rank just about the mecizn on both inctrunientzy This, of cour e, is
what would norma’ ly be e.pected of this p rticilar grouc. Fhowever, the
fact that the stztistical eveluaticn has borne out the lo-ical expecho-
ticr may be concider~d as acditioral evidence of the valicity of the
instruwente wien used for the purpos-s cutlined in this study.

Tne Pike Stnudy, carried out concurre. . tiy with this stucy, has
discovered no differences in the areas of Criticel Tuinking, Avility
te o Crtical Analysis in dea. ing end ariting, and Beliels znd Attituces,
&ohz grcoups of stucerts when tisse grours are consicered in rel-ticn
to (2} the size of the hirh school they atiended, (t) the cize of tre

A . L. . . R
e errpunity in whicl they grew up, (c) parentz! occupztich or incone.
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it waild ap.eer, th-vefore, thst of the Tzctors investip-ted in
both thece studies, only thnt of stuuert inter-zts or vreferverces

would zovear to have a siznific:nt relstien:hip with cha e cr sehi=ua-
al 2 2 - X b1

ment. in the &arezs studied,

Dupliestiore for e Proprom of Ceneral hducation
Having cone this for in the discission of the resalts of this
research, tie next point would scem to be tnat of the implicat ons of

N
b

these results for a program oi Jeneral edacation, zrnd

ne

rore sveciliczlly,
for tue pro ran of general education zt tichi-an Utate Colieze,

The first, aad nosit obvioss I-ct, is that it would ap-ear tnat means
are ncw avzilable to cetect and to measure tae imhact of a general
education pro-ra upen Srouns of stucents. Furthermore, witnin certain
areas it would also a»-ear to be prossible to detect and measure
differences in the amount of impnct between various sub-groups.

however, the most intri uing anu at the samne tize tiie most pro-
vocative implications antear to be those of the relationship of interest
areas to gains or achisveaent in the areas of (a) Ability to do Critical
An;lysis in Reaaing and Writiag, and (b) Level of ratwrity of Beliei's and
Attituoes,

If, as it would apcear, inter:sts or preferences do have a definiie
r2lationship to ciinnge in these aress, then certain wodifications or
alterations in the t,ne of general education vrosram ofrered to these

stideat s would presunably be in order,



Ther: 12 no intention here of suveesting that a separate t ps of
general eaucation program be set up for each interest area as that
would ot only be impractical, but also not entirely in keeping with
the unaerliying philoso~hy of the prosram. Therz are, however, certain
suzgestions which misht bte offered as recommendations for further
consideration.

The first of ti.ese concemms thie area of Ability to do Critical Anslysis
in Reading @na Writing, ie., the ability to rezd rather difficult materi-
als thoushtfully and analytically, and to write clearly and ef{fectively.
The sugzestion oifered here is that greater attention be paid to the uany
varied student-interest areas in the selection and prewmiration ef
reading materialse This an lies egually to both assizned and recoumended
materials, Undoubtedly it would be easier to effect this in tae re-
co:xnenced readings than in the assi’ned re:zaings. however, it is also
a generally known znd accepted fact that a large proportion of students
do not ao much wore in the way of reading than is actially rejuirsd of
them, and so, many way never do more than glance at the list of readiags.

It would therefore apcear that a definite and concerted effort
should be mz2de by all cepartments within the Basic College, and not
merely by the aepart.aent of Corwwunication sSkills, to provide a suffici-
ently wide variety of material within their own subject-areas to ap: eal
to students in 211 of the interest categories. Furthermore, all dera.t-
ments should mszke every poesible effort to asce:tain the interests of

their students aml to select readings that most closely match these

interestse
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Zncourageuent should also be ofi'zred the individual to select

his own materials, provided of course that they apoly to the general

area under consiaeration. It srould be enphasizzi again that this

owrt not to be consicered the sole concern of the cemart ent of

Cowaunication Skills, but must be consicered as being a conc-rn of all in-

strictional areas and all departinents,

This concept of a couuion conc:rn or responsibility shured by all

departuents ap.lies as well to the area of Beliefs and Attitudes, 1In

general, students scoring low in this area on the Inventory of Bdiefs
are those wno tend to be rather rigid and imuature in tieir beliefs and
Some evidence

attitudes, who tend to accept and cling to stereot;nes.

has been collected by the Cooperative Study (527:18-19), which would

indicate thzt low scorers on the Inventory do not seem to achieve as
well, especially in areas in which there are relatively few fixced
8t -ndards such as the Social 3ciencys, Huuanities, and Art amd Literaturs,
a3 do the hizsher scorers,

In addition to tldis concern with specific academic or curriculum
ob jectives, there is, of course, the underlying objective of the entire
€€neral education pro:.ran of (eveloping the mature, incependent,

Fealjtyeminied, fle«ible and adaptive individual upon whom the future

Pr'o sress of a democratic society depends,

Thersfore, it becou:s the conc. m of all departm=uts to assist in
achi Zviag tids objective in all possible wayse One approach micht be for
fach department to review its offerings with the purpose of providing
the maxinuwn nunber of experiences within its own area that migat assist

s =5 . . . . . L+ 3ss
Ludents in overcoming any tenaency towards rizidity and stsreot y.
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Furtherunorz, each departinent, and indeed, each instructor, should
make an eftort to deteraine just where its students stand in rel-tion
to these facets of personality. Working freouw this basis, and with a
knowledge of the difficulties of t..is nature eubodied in their own
curricula, tney could then make an effective atteupt at assisting thue
student to work toward the successful ecni.vem tt of the conls of genersl
education,
Finally, since the iactor of stiad.nt interest, or preference, has
shown itself to be of signiric.nt iaportance, more concem oustt to be
given it in the developme.t of the general education curricalua as a
w.cle, Some possible ways in which this micht be accomplished are as
follows:=
A. A brozder system of free electives during the Freshman and
Sophomore years,

B. A well-designed and successfully-operating program of
acceleration whose ultiuate aim would not only be viewed
s a means of peraitting studaits to enter their chosen
field of specialization more quickly, = but would be viewed
as providing a means and an opportinity of encourazing students
to become more versatile, and to do more advanced work within
the ar:za of their proficiency.

Ce iore careful attention to the way in which class-sections

are orzanized and set upe Proviiing separate sections for
student s of cauw.ion interests and objectives mizit enable
both students and instrictors to discuss procblems and course

waterial in terus of mutual interests and experential backe-
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ground, and with a comion seiantic orientation,

D. More careful attention to the way in which classes are
conducted, Tie instractor should wake a definite
atteupt to ascertain th: general as well as the
specific interasts of his stud-nts, and should then
atteunt, insofar as poscible, to conduct his clas.es

with these in mind,

These, then, are the results of this stidy, and the implications
of these results as the writer secs thems In presenting this, a
special attempt has bern made to do so in a manner wiich would not
only be objective and scientific, but wiich would also have the

greatest reievance to the onr-oing program of gernerzl education at

Michigan State Colleges



APPENDIX
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APPENDIX TABIE I

CLePUTATION CF CHI-S UART TEST OF REPRESYLTATIVELLSS BITwWEZN FINAL
WCOKING SA-PLE (N = 596), AND REMAINDER CF FRESHFEN TESTED (N = 1046)

Derived iRemaincer of | Final a + at . ‘aP i
Scores | Freshmen \ Working R TEUN f
{ACE "Totals") | Tested ! Sample : ‘ '
RS & U VS J D S _
| i : ) :
0 2 1 [ 3 1033333 0 .33333 ,
9 25 11 T L .30556 1 3.36116 .
8 76 { 31 1 107 ' .26972 . 8.98132 °
7 154 y 62 21 1228704 117.79648
6 247 $179 1 426 {42019 [ 75.21401 .
5 228 133 j 361 30842 1AB.GOOEG |
L 180 104 Ezsh { 36020 ) 38.08480
3 87 51 1138 .36957  {18.6L307 -
2 39 22 vo61 1.36066 ¢ Te92452 ¢
1 8 2 . 10 {,20000 1 <4C00C |
e SO R S P L
1046 596 11642 ’ _ £219.9535-
o dm b R izER) |
_ nl 596 —
P = ny+n, = T1642 = .36297; q = .63703
2« 1 [z(aP) - (nF)] = 1 [7219.95355 - (596)(.36297)/
Pq (.36297)(.63703)
= 22122 [7219.95355 = 216.330127 = (4.32489)(3.623L3)

= 15.67094; with 9° freedom < 16.919 at .C5; or 21.666 at .Cl.
There is, therefore, no signific:nt diifercvnce at either the 1% or the
5/ levels of conficence between the finsl workihg sample and the remaincer

of the Freshmen tested by the Cocperaztive Studye



APFTIDIX TABLE IIX

COrPUTATION OF CHI-S. .UARE TiiST OF RETRUSENUTATIVENESS BLTWEZLR FINAL

WCREING SAWPLE (N=596), AND CRIGINAL "FALL TE:fk" WORKING Sa-PIE (N=896)

Derived Scores §Origirel "Falll' Final a+a' P =2 aP
(ACE "Totals")!Term" Sample {‘orking wFa!
U - L I KSR R ..
0 8 1 9 1111 .11111
9 25 11 36 «20556 3.36116
8 51 31 82 37805 11.71955
7 116 62 178 34831 21.59522
é 24,0 179 419 427 7€.47CEQ
5 2C6 133 239 $SYIAT E2ATGEY
L 1ay 104 2oy WAL PR A
3 70 51 125 40800 20. 30800
2 33 22 55 «40000 8, 80000
1 8 2 10 «20000 «4L00CO
896 596 U92 _ 24113627
n, ny P Z(aP)
P = DL = 59 = 59 a .39946; q = 60054
n) +n, 896+596 1492
2 1 -~ - /
X"« == [Z(aP) - (P)_/ = — -~~~ 241.13627 = (596)(.39946
q L 177 (.39946)(.60054 ) £ v
il [ 261.13627 - 238.07816_/ = (4.16858)(3.05811)

12.74798; with 9° freedom < 16.919 at .05; or 21.666 at .Ol.

There is, therefore, no significant difference at either the 14 or the

54 levels of confidence between the final working sample and the

Original "Fall Term" working sample,
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APPERDIX TASLE ITI
COrPUTATION OF CAl-S UARE Th=L CF RUPHOSTLTATIVERESS BETWEZN FINAL

WORKING SAPIE FCR CRITICAL T:INKIWG TS3T - FORM A (N=302), AND FINAL
WORKING SA-PLE FUR CRITICAL THINKING THST-FOR4 B (N=294).

Derived Scores|Final Working ) Final Work- a+a! aP
(ACE "Totals") |Sample Forw A }ing Sample P= tgt'
a' Form B -a
0 1l 0 1 «00000 « 00000
9 8 3 11 «27273 «81819
8 17 1, 31 o45101 6+32254
7 29 33 62 053226 17.56458
6 96 83 179 46369 38.48627
5 65 68 133 051128 34476704
4 51 53 104 50962 27.00986
3 24 27 51 «52941 14429407
2 11 11 22 « 50000 5450000
1 o] 2 2 1.00000 2,00000
302 294 596 o49329 | 146.75255
ny nj - r ZaP
P 21 - 294 = 49329 q = 50671
n) +n, 596

2 1 3 1
S ¥ [ z(aP) - (nP)_/ = 59329 = 50671 [166.76255 = (294)(.49329)7

l .
- 14,6.75255 = 145.02726
«24,995 L 7

6.94243; with 9° freedom < 16.919 at .05; or 21.666 at .Ol.
There is, therefore, no significant difference at either the 1% or the
5% levels of confidence between the final working sample for the Critical

Thinking Test - Form A, and the final working sample for the Critical
Thinidng Test - Foram B.



SainPLE OF INSTRUCTION SHL_ETS GIVEN TO
INSTRUCTORS IN T:XE LErARTH.NT OF QU.L.UNICATION SKILLS

PRICR TO THE ADWINISTRATION OF ThE POST-TESTING PROGRAM
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SA~PLE OF CLASS LIST GIViN TO INSTRUCTORS IN THE
DEPARTMENT OF COMUNICATION SKILLS PRIOR TO THE ADMINISTRATION

OF THE POST-TESTING PRCGRAM
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SANPLE OF ThHE SHOnT SU- LITNTARY QJUESTICNSAIRE
GIVEN TO ALL STUDZNTS AT ThE TIrE OF ThE

PCST-TESTING PROGRAM
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SAMPLE OF THL PREPARED DATA-SEFET ON
WhICH TnE LATA WhBE COLLECTED AND COUDED

(Pre-Test Data ars Coded in Red; Post-Test Data are Coded in Blue)
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2
2
o]
Father's Ocoupation Vm/ér» el o
Clase g £ /
Winter term preference (!iz;el;zzd ixcept as a 3 L .
| Boe0eonoo0UCRBEROSIX —\loinused) AR . 1
R O (Not used) 0 _jr2-1
ORIV O . Used for Pide Study 20 W0 - 15
A.0.E. Faw Scoro, Totsl 10/ /0] .| 16-17-18____.___
AC.E. Sube-acore, "L' - 07 06 Z 19 - 20 - 21
A.C,E. Sub-moore, "Q" 3?[ 4 32( 22 - 23 - 2h
A.C.E. Total (Decils) 3 { 25
AC,E. "7 (Decilo) 4 %__. 26 i S
A,0.8. "Q* (Decile) A y 27
C.T., Initisl 42 A2 18-
C.Tvs Post-test 4° 40 lx-n
G2 (Year) —ot | A0 |32-3-3
Fall Term Preference 3
Spring Term FPreference A J — 3= e
) 39 137-38-39 —
I. of B., Initisl 44 064 \o-a-w
1. of B., Post~tast 59 D69 ['h3 < 1= ng
Z. of B., Changs (Year) - 05 15 = L7 - 18 &
e 200 |w-s0-5 |
Not usad) 000 52 - 53 - 54
L& 26 fs5-56
20 [ O 4 L epiziss
[0 n-w-6a_|
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- TABLE IV

Post-Test Item Analysis Data for Critical Thinkinz, Foru A

(Tests Adn‘nistered to Michigan State College Freshmen in Farly June, 1952)

No. Disc, Diff. Noo Disce Diffs
1 oSl 78 30 43 90
2 55 89 31 25 42
3 47 4 32 «15 63
4 «35 95 33 olidy 59
5 o3 90 34 37 50
6 23 90 35 .12 69
7 o4d 89 36 .53 o7
8 55 89 37 o5l 86
9 ohdy 80 38 .26 36

10 25 67 39 36 83

11 32 76 40 «26 83

12 «26 26 L. o149 81

13 o4l 63 42 ol 85

14 <33 65 43 61 61

15 26 79 L4 «20 48

16 .02 INT 45 «26 83

17 L0 91 L6 <56 60

18 «80 66 L7 <39 67

19 e55 -89 48 .38 87

20 23 59 49 24 70

21 L3 67 50 «25 67

22 «33 30 51 022 6l

23 13 L5 52 .39 I

24 «27 41 53 24 63

25 .03 25 Sh .38 87

26 .36 23 55 .61 73

27 <40 52 56 .53 g‘;

28 o27 71 57 .58
29 .16 67 .
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TABIE V

Post-Test Itea Analysis Data for Test of Critical Analysis in Reading
and Writing

(Tests administered to Michigan State College Freshmen in Early June, 1952)

No. Disce Diff. &Q& Q___f_:_o Diffe
1l o442 60 21 L7 A
2 o4l 63 22 ol 37
3 21 L0 23 40 30
4 35 L5 2 59 20
5 .35 77 25 21 L2
6 25 5k 26 42 53
7 15 28 27 12 80
8 22 34 28 25 33
9 036 71 29 51 TR

10 036 34 30 45 75

11 29 L6 31 ol5 35

12 «31 55 32 35 49

13 25 16 33 «08 52

pVR oldy 76 34 «20 45

15 e 50 31 35 51 55

16 012 64 36 .56 28

17 29 35 37 53 22

18 32 59 38 40 59

19 .57 29 39 A4 52

20 «30 83 40 20 36
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TABIE VI

- ey w3

(Tests Administered to kichizan State College Freshmen in early June, 1952)

No. Disc.Diff. Noe Disce_Diff,e Nos _ Disce Diff,
1l .31 43 41 25 23 8l .4L2 8l
2 .33 1 42 .33 85 82 450 76
3 .10 6l L3 W34 75 83 30 23
L W43 62 Ly W29 87 B84 W4T
6 34 78 46 .36 51 Bb AT 65
7 .37 68 47 W31 70 87 .20 67
8 .15 87 L8 .35 L7 88 .35 43
9 .28 27 49 .15 35 89 .30 90

10 «23 55 50 38 17 90 .42 60

11 .27 34 51 W41 71 91 .39 55

12 .16 83 52 «07 69 92 .58 25

13 42 19 53  «27 PN 93 .48 64

1, .09 89 54 .35 57 9 39 57

15 .21 56 55 .17 36 95 24 65

16 43 73 56 49 34 96 .25 54

17 .24 75 57 .37 80 97 <31 29

18 .39 55 58 .38 83 98 434 38

19 .24 33 59  «37 92 99 .26 82

20 .23 39 60  +55 31 100 48 77

21 <12 54 61 .31 26 101 .48 82

22 38 60 62 52 36 102 L6 68

23 .51 80 63 W45 56 103 .38 70

2, .28 178 64 .39 67 104, 42 5L

25 .60 54 65 «55 16 105 43 67

26 .38 176 66  «56 48 106 44 76

27 .17 56 67. 37 46 107 .12 46

28 .37 80 63 .09 90 108 .45 46

29 W5 63 69 26 40 109 .26 79

30 W42 35 70 W56 54 110 43 67

31 W47 W3 71 .39 33 111 .40 18

32 425 L4 72 .35 L9 112 .12 18

33 .13 58 73 .28 73 113 .36 66

3«27 34 T4 &35 39 114 .51 62

35 .17 64 75 W40 50 115 .23 8

36 .10 47 76 W4l L 116 <41 26

37 .36 66 77 34 75 117 41 71

38 .28 39 738 .26 18 118 18 25
39 .30 28 79 o34 67 119 49 19
LO .37 46 80 W4l U 120 47 43
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Scoring Key for the Test of Critical T:inking, Foru A

Item Answer _ Item Answer
1 1 30 5
2 3 31 2
3 2 32 IR
4 1 33 3
p) 1 34 2
6 2 35 1

7 3 36 2
8 2 37 b
9 1 38 2

10 [ 39 3

11 4 L0 3

12 2 41 1

13 5 42 4

14 2 43 2

15 1 L, 2

16 2 L5 4

17 3 46 2

18 3 47 b

19 2 L8 2

20 3 49 3

21 1 50 3

22 1 51 L

23 p) 52 2

24 2 53 1

25 2 Sk b

26 1 55 L

27 1 56 2

28 1 o7 4

29 1
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-

Scoring Key for the Test of Critical Analysis in Reading and Writing

Iten Item
1 3 26 2
2 2 27 3
3 2 28 2
L 3 29 4L
5 2 30 1
6 3 31 IN
7 2 32 3
8 1 33 3
9 3 34 1
10 1 35 2
11 1 36 3
12 2 37 1l
13 2 38 2
1 1 39 2
15 1 LO 1
16 2 L1 3
17 2 42 IR
18 3 43 4L
19 1 Ly 3
20 4 L5 4
21 3 L6 3
22 2 L7 3
23 2 48 1
24 2 L9 2
25 1 50 2
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SCORING KEY FOR INVIWTURY OF BELIEFS

The test is scored by giving one point for each "disagree" or "strongly

disagree" responses The total score is the total number of such respoassse
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Cooperative Study of Evaluation in General Education
of the
American Council on Education

A TEST OF CRITICAL THINKING

FORM A

Read these directions before beginning the test.

Improvement of your ability to think critically and effectively is one of the aims of general education.
This test is designed to provide a measure of your competence in dealing with a variety of problems,
all of which require some kind of critical thinking. The test does not cover all aspects of critical
thinking, but it does involve several important types of thinking.

Within the test you will find directions for groups of questions. Read these directions carefully so
that, before you answer a question, you know just what is being asked.

You are expected to complete the test within 45 minutes.

Your score will be the number of questions you answer correctly.

You may, in some cases, come across words which are not familiar to you. If you do, don't worry about
it. The unfamiliarity of such words will not prevent your answering the questions.

Your answers to the questions are to be recorded on a separate answer sheet. Fill in the blank spaces
on the side of your answer sheet (your name, the date, etc.). For Name of Test, write Critical Think-
ing. For Part, write Form A.

Mark only 322 ONE BEST ANSWER Eg each question.

Do not make any marks on this test booklet. Use scratch paper if necessary.

Copyright, 1951, by the American Council on Education



Items 1 through 9 refer to the following story and
conclusion:

In a radio broadcast the following story was told:
"The people in a little mining town in Pennsylvania
get all their water without purification from a
clear, swift-running mountain stream. In a cabin
on the bank of the stream about half a mile above
the town a worker was very sick with typhoid fever
during the first part of December. During his
illness his waste materials were thrown on the
snow, About the middle of March the snow melted
rapidly and ran into the stream. Approximately

twvo weeks later typhoid fever broke out in the
town.

Conclusion: The speaker then said that this story

people. - - T

Items 1 through 9 are statements which might
appear in a discussion of this conclusion., Assum-
ing that the story as told was true, mark each
statement according to the following scale:

1. The statement argues for the conclusion.

2. The statement argues against the conclu-
sion.

3. The statement argues neither for nor
against the conclusion.

oY

Typhoid fever organisms have been known to sur-
vive for several months at temperatures near
the freezing point.

2. Good doctors should be available when an epi-
demic hits a small town.

3. There may have been other sources of contamina-
tion along the stream.

4. The waste materials of a person who has a severe
case of typhoid fever contain active typhoid
organisms.

5. Typhoid fever may be contracted by using water
which contains typhoid germs.

6. Typhoid organisms are usually killed if sub-
Jected to temperatures near the freezing point
for a period of several months.

7. Sickness and death usually result in a great
economic loss to a small town.

8. There may have been other sources of typhoid
fever germs in the town, such as milk or food
contaminated by some other person.

9. The symptoms of typhoid fever usually appear
about two weeks after contact with typhoid
germs,

% % % % %

Many of the people became sick and 114 died."

Select the one best answer to each of the follow-
ing items (10-13).

10. "There are women Eskimos. How do I know? Be-
cause everyone knows some men are not adult
Eskimos, and this means some adult Eskimos
are not men. That's how I know there are
women Eskimos." This argument is

1. acceptable reasoning, because the con-
clusion is true.

2, faulty r ing, b it is not true
that "if they're not men they would have
to be women."

3. acceptable reasoning, because "some men
are not adult Eskimos" does mean "some
adult Eskimos are not men” and it is
true that if they're not men they would
have to be women.

4. faulty reasoning, because we can believe
"some men are not adult Eskimos'" without
believing also that "some adult Eskimos
are not men."

5. acceptable reasoning, because the con-
clusion, regardless of its truth, cer-
tainly follows from the reasons given.

11. A stock breeder plans to ship 50 horses, 50
cows, 50 goats, 50 sheep, and 50 pigs to a
new location. In order to make a fairly
accurate estimate of the total weight of his
animals, which of the following would be most
useful to him?

1. The total weight of 50 animals from his

stock, selected at random.

The average weight of 50 animals from

his stock, selected at random.

3. The total weight of one horse, one goat,
one cow, one pig, and one sheep, each
selected at random.

4. The combined average weights of § pigs,
5 sheep, 5 goats, 5 horses, and 5 cows,
all selected at random.

5. The average weight of the first 125
animals to enter the barnm.

12. The head physician at Cowlick College wishes
a reasonably accurate estimate of the number
of cases of chicken pox treated at the infirm-
ary during the past five years, but his time
is limited. A total of 10,000 cases of all
kinds of sickness were treated during the
period. A study of which of the following
samples from his records would probably be
adequate and still conserve his time?

1. Every odd-numbered case from the 10,000.

2. RBvery twentieth case from the 10,000.

3. 400 cases selected to represent propor-
tionately each age group.

. The last 400 cases treated.

. The last 200 cases treated.

S 3

13. Which of the samples in Item 12 would probably
be the LEAST accurate?

x % % %



In Items 14 through 17 you are to accept as true
that all window-washers 553‘222511 paid, and some
window-washers have large families. Mark each of
the conclusions, 14 through 17 according to the
following scale:

1. Must be true on the basis of the given
statements.

2, Might be true on the basis of the given
statements,

3. Must be false on the basis of the given
statements. i

14, Some people who have large families are not

poorly paid.

15. Some people who are poorly paid have large

families.
16. All people who are poorly paid have large
families.
17. No people who are poorly paid have large fami-
lies.

* & % % =

At a faculty conference Professor Chattery said:
NO EDUCATED MAN IS UNPREPARED FOR MARRIAGE.

Other faculty members commented on this remark,
and their comments are given in Items 18 through
21. Mark each of these comments according to the
following scale:

1. That means just the same thing Chattery
said. ’

2, No. That can't be true if Chattery is
right.

3. You can't tell from what Chattery said
whether that is true or not.

18. Everyone who is prepared for marriage is edu-
cated.

19, Some men who are unprepared for marriage are
educated.

20. If a man is not educated, he is prepared for
marriage.

21. No one who is unprepared for marriage is an

educated man.

® % % % =

Items 22 through 27 refer to the following argument:

The college committee in charge of social regula-
tions was holding an open hearing on a proposal
that the rule on chaperoniné coeducational out-
ings (wiener roasts, overnight hikes, campfires,
etc.) should be more strictly applied. A student
in the audience got the floor and made this speech:

A. This whole discussion is ridiculous, for we
shouldn't have chaperones at all!

B. You see, any chaperone you get will either
arrange not to see what happens or he will be
80 badly outnumbered he can't keep track of
what is going on.

C. But chaperones are supposed to guarantee that
what goes on is respectable.

D. So the chaperonage system is utterly ineffective
and full of hypocrisy.

E. Besides, collegians will never develop maturity
unless they are given responsibilities to exer-
cise and are really trusted with these respon-
sibilities.

22. There is one statement which the student did
not offer as a reason for any other statement.
That statement, his main conclusion, is

1. A
2.
3.
4.
5.

HOOow

23. The student A as a reason for

1. B
2. ¢C
3.D
4. B

5. none of these.

24. The student offered B as a reason for

1. C
2. D
3. C and D
4. B

5. none of these.

25. The student offered C as a reason for

1. B
2. D
3. E
4. D and E

5. none of these.

.

26. The student offered D as a reason for

1

2

3. C
4. E

5. none of these.

27. The student offered E as a reason for

1. A
2, B
3. ¢C
4. D
5. none of these.

* % % % %
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Items 28 through 33 concern definitions of prob-
lems. Each item is a brief description of a sit-
uation, followed by five possible statements of

the problem involved. Select from the five state-

ments the one which

a. faces the problem, and
b. is broadest and most inclusive.

The statement you select need not be the wisest
one or the one you would personally accept. You
are to select only on the basis of whether the
statement faces the problem and is broader and
more inclusive than the other statements.

28, The Kemp family wishes to repaint its living
room walls. Their problem is:

1. What color and kind of paint will best

2.

fit the family's use of the room and
budget of time and money.

What color goes best with the rugs and
curtains.

. How best to time the painting in rela-

tion to baby's sleep, Jane's birthday
party, and other events scheduled for
the house.

what kind of paint--water or oil base,
etc.--18 cheaper in the long run, imme-
diate area covered and washability and
durability all considered.

Whether they should use wallpaper since
it will be cheaper and more colorful.

29. A recently married couple decide that they will
give $200 of their annual income to charity.

Their
1.

problem is:

What charity-supported works are most
deserving and in need of the money they
can give, and what distribution of their
$200 best balances these demands?

. How to deal with those making the appeals,

with the least time and bother and with
the most congenial response to their re-
quests.

Which of the appeals which come to them
is most worthy?

Whether this amount ($200) is too much
or too little for the cause they want to
aid.

Whether concentration of their gifts in
one agency would do more ultimate good
than distribution of it among several
users.

30. A housewife is trying to decide upon a menu
for a dinner for eight. Her problem is what
choice of foods would be most

1, indicative of a cultured, hospitable,
and moderately well-off family.

2. economical to prepare and, in view of
their different needs, healthful for all
of her guests.

3. likely to conserve time, energy, and ex-
pense in preparation and serving.

4. novel and interesting as works of culi-
nary art, and sure to keep conversation
going if no other topics catch on.

5. satisfying to the tastes and needs of

the group and of the occasion and within

her budget. - 4 -

31. A college junior, Howard is enrolled in English

History. In the mid-semester test he found
that he was near the low end of the grade
curve, chiefly because a large number of stu-
dents had used "ponies” on the test. Howard
told the professor about the cheating, but this
professor could not believe that cheating could
occur in his classes without his ohserving it.
Howard must receive a high grade in this course
if he is to maintain his membership in the
college honor society, Howard's problem is:

1. Should he give up getting into the honor
society in favor of concentrating on other
benefits in English History?

2. How could he do something effective to
improve the conduct of examinations at
his college while getting the best
honest grade possible?

3. How could he get a good grade in the
course even though his examination grade
was low?

4. Considering not only "ponies" and other
means of improving his own grade, but
also ways to confuse or otherwise trap
his cheating competitors into showing
their hand, how could Howard compete
with them?

5. How could he get the professor to see
the real situation and lead an effort to
correct it?

32. A shy but talented freshman, who has had little
‘experience in dating, telephones a popular and

considerate upperclass woman for a date to the
main dance of the year just two days before the
big event. Which of the following answers
shows the best perception of the problem she
is dealing with?

1. "Sorry! I'm all dated up. I didn't
think you would ask me."

2. "I'd love to, Doug, but I have a date
already. Give me a chance again next
year, will you?"

3. "Thanks, Doug, but Jack got here first.
I can get you a date though, and a bid
to a gay old party afterwards where you
can really let your hair down. Are you
game?"

4. "Gee, I've already accepted Jack's bid.
But, say, would you like a tip on a cute
girl who's holding out another day on a
bid she's got in hopes you'd call?"”

5. "Sorry, Doug. Have you tried calling
any of the freshman girls?"

L .



33. "Where are you going to settle?" one graduate
asked another. Which of the following responses

shows the best perception of the problem?

1. "Albany. That's where my best job offer
is.”
2. "We're not going to settle right away.

First we'll see a bit of the world and
then maybe look for a job."
""Somewhere in the Southwest. We prefer
the country and people, and the wife's
asthma isn't so bad there."

4. "I can make a living anywhere, so we'll
probably live near Washington, D.C.
It's interesting to be near the center
of political activities."

5. "Millie likes the mountains, and I like

the seashore; the best jobs are in the
Midwest; 80 we've decided to cross that
bridge when we come to it."

® % % % %

Items 34 through 47 refer to the following news-
paper advertisement:

"Wanna buy a duct? If you're planning to install

a warm air heating system, ask your contractor
about the advantages of Blake Aluminum for duct-
work. Many have already found it saves money be-
cause it's easier for workmen to handle, gives

more long-run satisfaction because it never rusts,
never needs painting, is always neat. Aluminum's
natural insulation prevents excessive heat loss;
sound is deadened too. Approved for FHA financing."

In this advertisement the writer makes a number of
claims for his product. He also takes for granted
a number of ideas about it, about prospective buy-
ers of heating systems, etc. Mark each of tha

statements, 34 through 47, according to this scale:

1. The writer states this, although maybe not
in just these words.

2, The writer does not state this, but he does
state something which shows that he must
have taken it for granted.

3. The writer does not state this, nor does it
have any relation to his argument.

4. The writer does not state this and it would

weaken his argument if he did state it.

34. Installation expense is a significant item in

considering the cost of heating equipment.
35. Ordinary ducts are harder to handle than alu-
minum ducts.
36. Some people are thinking of installing warm-
air heating systems.
37. Aluminum ducts cost more than galvanized iron
ducts,
38. Durability as well as initial ‘expense should
be considered in buying heating equipment.
39. Brick houses take a different shape of heating
duct than do frame houses.

40. Some buyers of ducts live in the country.

41,

42,

43,

44,

45,

46.

47,

Blake Aluminum ducts do save money for the
buyer.

Delivery on orders for aluminum products is
slow at present,

FHA approval for a building product is an
asset.

The prospective buyer's contractor knows about
Blake Aluminum ducts.

Blake Aluminum ducts may not be the best alu-
minum ducts on the market today.

A house in which sound is deadened is usually
preferred to a house in which sound is not
deadened.

Ordinary galvanized ducts don't need to be
painted anyway.

* % ¥ % %
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Items 48 through 57 form a sequence based on a

developing situation.

In answering an item, con-

sider only the information given you in it and in

the preceding items.
presented in the items which follow.

(Do not consider information
The correct

choice in one item may appear to be incorrect if
you consider information presented in later items.)

48.

49.

You find yourself stranded late at night in
the deserted waiting room of a Balkonian
airport. You are hungry. You find a large
vending machine about which you know nothing.
It has no display windows or pictures, and
the directions are written in the Balkonian
language), which you cannot understand at all.
Beside the machine is a waste basket contain-
ing a few discarded food wrappers and bever-
age cups. On the front of the machine you
find a coin slot the size of a Balkonian
dollar, a delivery chute, and a panel of but-
tons arranged as follows:

IO
Ol

z

You must depend upon your own ingenuity to
operate the machine.

You insert a Balkonian dollar in the coin
slot, but nothing happens. On the basis of
the little information about the machine you
now have, which of the following explanations
of the machine's failure to operate would be
most likely to be true? (NOTE: in answering
this item, do not consider information pre-
sented in later items.)

1. You did not insert the right kind of
coin,

2. You must push one or more of the buttons
to make the machine operate.

3. You must push the button marked (2) to
make the machine operate.

4. The machine is out of order.

5. The machine is empty.

You push the button marked @) and nothing hap-
pens; then you push the@button and still
nothing happens. Finally you push the@but-
ton, and the machine promptly delivers a pack-
age of peppermint chewing gum and three Bal-
konian quarters. On the basis of the 1ittle

information given you up to and including this
item (do not consider later items), which is
the most likely explanation of the machine's
behavior?

1. The machine will not operate unless the
@button is pushed.

2. The machine will not operate unless the
(@ button is pushed.

3. You must push a numbered button to make
the machine operate.

4. The order in which the buttons are push-
ed determines whether the machine will
operate.

5. The machine contains only chewing gum.

50.

51.

52. You are still hungxé.

-6 -

.ettes (a different brand) and no change.

Since the gum does not satisfy your hunger,
you risk another dollar, pushing, in order,
but tons (B and getting a package of Ele-
phant cigarettes, but no change. At this
point which of the fo follotlng is the most likely
explanation of the machine's behavior? (NOTE:
the choice you should mark is the one for which
you now have the most evidence; the correct
choice here may not prove to be the true ex-
planation later.)

1. The numbered buttons determine the type
of product (gum, cignrettes, etc.)
delivered.

2. The @button causes change to be returned.

3. Buttons @ @ @ . determine the
type of product delivered.

4. The @ button causes change to be re-
turned.

5. The machine contains only gum and cigar-
ettes.

You are still hungry. . Again you insert a
dollar and push, in order, only buttons
and (2) and you get a package of Lion cigar-
For
which of the following explanations do you
have the most evidence at this point?

1. The machine contains only cigarettes and
gum,

2. The @ button must be pushed to secure
change.

3. Pushing or not pushing the @ button
determines the particular brand or flavor
of product dispensed.

4. The numbered buttons determine the parti-
cular brand or flavor of product dis-

pensed.
@ ® determine the

5. The buttons @’
particular brand or flavor of product

dispensed.

You push, in order, the
buttons marked @ and you get a package
of wintergreen chewing gum (a different flavor)
and three Balkonian quarters in change. The
evidence now in hand points most strongly to
the theory that

1, different brands or flavors of products
are delivered purely by chance.

2. the numbered buttons determine the brand
or flavor of product delivered.

3. the order in which the buttons are pressed
determines whether or not change is re-
turned.

4. change is returned only when the @ but-
ton is pushed.

5. the button must be pressed in order
to get change.



53. Still hungry, you try again. You push, in
order, buttons (© @ (@ . The machine prompt-
ly delivers a cup of steaming, unsweetened
black coffee and two quarters. On the basis
of this information, the best explanation of
the machine's operation is:

1. You get change according to the price of
the product, not according to the
buttons you push.

2. You must push the @ button to get

change.

3. You must push the @ button to get
charnge.

4. You must push the @ button to get
coffee.

5. You must push the @ button to make the
machine operate.

The results you have obtained so far are summar-
ized below. A dollar was inserted each time.

Buttons Pushed Results Obtained

@ 1 pkg. peppermint gum and 3
quarters

@ 1 pkg. Elephant cigarettes, but
no change

pkg. Lion cigarettes, but no
change

@ 1 pkg. wintergreen chei:lng gum
and 3 quarters

@. black, unsweetened coffee and
2 quarters

QNONORONO,
CNONONCNO)

54. You like your coffee with cream. Which of the
following combinations of buttons now seems
mest likely to deliver this?

1.
2.
3.

4.
5.
55. You push buttons @ and (5) and get a ham

sandwich but no change. Which one of the
following expla.nations is most likely?

1. The machine contains only one variety
of sandwich.

2. You do not get a sandwich if you push
the@ button. .

3. You must buy coffee before you can get
a sandwich.

4. You must push the @ button to get a
sandwich.

5. You must push the (§) button to get a
sandwich.

-7 -

56.

57.

By this time one sandwich is not enough. You
try buttons @ @ and get another ham sand-

wich and one quarter in change. The evidence

you now have points clearly to which of the
following explanations of how change is deli-
vered?

1. Change is returned automatically by the
machine according to the price of the
product; the buttons have nothing to do
with 1it.

2. Change is returned according to the
price of the product, but only when the
(@ button is pushed.

3. The order in which the buttons are push-
ed determines the change.

4. You must push one of the odd-numbered
buttons to get change.

5. You must push buttons @ or to get
change.

You have now tried all of the lettered buttons
except . Which of the following products,
according to the evidence now on hand, is most
likely to be controlled by this button?

1. Handkerchiefs

2, Pocket-size books

. Coffee with cream

. Candy

. A third brand of cigarettes

(2 7]
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Paul B, Diederich

DIRECTIONS: This test will require an analysis and comparison of the three passages that are printed
on page 2. The passages discuss essentially the same subject from different points of view, and it
will be your first task to discover what this subject is. Then there will be two sets of questions:

1. questions on the passages themselves,

2, questions on a paper writen about these passages by a college freshman.

For all questions, blacken the answer space corresponding to the best answer. There are no strict time
limits, but most students will be able to finish easily within a fifty-minute period.

Before beginning the test, £ill in the blanks at the side of the answer sheet.

Copyright by the Educational Testing Service, Princeton, N. J.



1

The nation, with all its so-called internal im-
provements, which are all external and superficial,
is just an unwieldly and overgrown establishment,
cluttered with furniture and tripped up by its own
traps, ruined by luxury and heedless expense, by
want of calculation and a worthy aim; and the only
cure for it is in a rigid economy, a stern and
more than Spartan simplicity of life and elevation
of purpose. It lives too fast. Men think it
essential that the Nation have commerce, and talk
through a telegraph, and ride thirty miles an
hour, whether they do or not; but whether we
should live like baboons or like men is a little
uncertain. If we do not get out sleepers,* and
forge rails, and devote days and nights to the
work, but go to tinkering upon our lives to im-
prove them, who will build railroads? And if
railroads are not built, how shall we get to
heaven in season? But if we stay at home and mind
our business, who will want railroads? . We do not
ride on the railroad, it rides upon us. Did you
ever think what those sleepers are that underlie
the railroad? Each one is a man, an Irishman, or
a Yankee man. The rails are laid on them, and they
are covered with sand, and the cars run smoothly
over them. They are sound sleepers, I assure you.
And every few years a new lot is laid down and run
over; so that, if some have the pleasure of riding
on a rail, others have the misfortune to be ridden
upon. And when they run over a man that is walking
in his sleep and wake him up, they suddenly stop
the cars and make a hue and cry about it, as if
this were an exception. I am glad to know that it
takes a gang of men for every five miles to keep
the sleepers down and level in their beds, for
this is a sign that they may sometime get up again.

II

Myself when young did eagerly frequent

Doctor and Saint, and heard great argument
About it and about: but evermore

Came out by the same door where in I went.

With them the seed of wisdom did I sow,

And with mine own hand wrought to make it grow;
And this was all the harvest that I reaped--

"] came like water, and like wind I go."

Into this universe, the why not knowing
Nor whence, like water willy-nilly flowing;
And out of it, as wind along the waste,

I know not whither, willy-nilly blowing.

Waste not your hour, nor in the vain pursuit

Of This and That endeavor and dispute;
Better be jocund with the fruitful grape

Than sadden after none, or bitter, fruit.

The moving finger writes; and, having writ,
Moves on: nor all your piety nor wit

Shall lure it back to cancel half a line,
Nor all your tears wash out a word of it.

* sleepers= railroad ties

III

No man can serve two masters: for either he will
hate the one and love the other; or else he will
hold to the one and despise the other. Ye cannot
serve God and mammon. .

Therefore I say unto you, Take no thought for
your life, what ye shall eat, or what ye shall
drink; nor yet for your body, what ye shall put
on, Is not the 1life more than meat, and the body
than raiment? Behold the fowls of the air: for
they sow not, neither do they reap, nor gather in-
to barns; yet your Heavenly Father feedeth thenm.
Are ye not much better than they?

Which of you by taking thought can add one cubit
unto his stature?

And why take ye thought for raiment? Consider
the lilies of the field, how they grow; they toil
not, neither do they spin: and yet I say unto you
that even Solomon in all his glory was not arrayed
like one of these.

Wherefore if God so clothe the grass of the
field, which today is, and to-morrow is cast into
the oven, shall he not much more clothe you, O ye
of little faith? Therefore, take no thought,
saying, what shall we eat? or, What shall we
drink? or, Wherewithal shall we be clothed? For
after all these things do the Gentiles seek: for
your heavenly Father knoweth that ye have need of
all these things. But seek ye first the kingdom
of God and his righteousness; and all these things
shall be added unto you.

Take therefore no thought for the morrow: for
the morrow shall take thought for the things of
itself, Sufficient unto the day is the evil
thereof.

. Part I
DIRECTIONS: Mark the best answer.

1. Which of the following questions is the central
concern of all three passages?

1. Is the pursuit of pleasure a desireable
goal in life?

2. Is hard work necessary for success in
1ife?

3. What should be our chief purpose in life?

4, Is the pursuit of material values contrary
to religion?

2. Which of the following best represents the goal
proposed in Passage I?

1. The development of the Nation.

2., Simplicity and elevation of purpose.

3. To ride upon the railroad rather than to
be ridden upon.

4. To keep the sleepers down and level in
their beds.

3. Which of the following best represents the
opposite of the goal proposed in Passage I1?

. The Nation.

. Spartan simplicity.
. The sleepers.

. Building railroads.

W e



10.

11.

Which of
proposed

1. To
2. To
3. To
4. To

the following best represents the goal
in Passage II?

sow the seed of wisdom.

come like water and to go like wind.
be jocund with the fruitful grape,
do whatever the moving finger writes.

Which of
opposite

1. Doctor and Saint.

2. Sowing the seed of wisdom.

3. Whatever the moving finger writes.

4. Endeavor and dispute over This and That.

the following best represents the
of the goal proposed in Passage II?

Which of the following best represents the goal
proposed in Passage III?

1. The kingdom of God and his righteousness.

2. Sufficient unto the day is the evil
thereof.

3. Take no thought for your life.

4. Refrain from any sort of labor.

Which of the following best represents the
opposite of the goal proposed in Passage III?

1. Mammon,

2. The morrow.

3. Food and clothing.

4. Hard work of any kind.

Which of the following descriptions of man's
role in life as conceived in these passages is
least‘accurate?

1. I: Man is a tool-using animal.
2. II: Man is a puppet of fate.
3. III: Man is a child of God.

Which passage
ploitation of
values?

expresses concern over the ex-
workmen in the pursuit of material

1. Passage I.

2. Passage II.
3. Passage III.
4. None of them.

Which passage places chief emphasis upon serv-
ice to others?

1. Passage I.
2. Passage II.
3. Passage III.
4. None of them.

Which passage or passages emphasize simplicity
as essential to a good life?

1. All, about equally.
2. None of them.

3. Passages I and III.
4. Passage II.

12.

13.

14.

15.

16.

17.

Which of these views is based on the feeling
that there are no answers, that effort is
useless?

1. Passage I.
2., Passage II.
3. Passage III.
4. None of them.

Passages II and III both deny the value of
"taking thought.” How do they differ?

1. II regards thought as unrewarding; III
as a necessary evil.

II refers to thought about philosophic
issues; III to thought about making a
living.

II prefers action to thought; III pre-
fers faith.

II refers to thought about fate; III to
thought about God.

2,

3.

4.

All three passages seem to regard material
possessions as unimportant. Which statement
of their reason for thinking so is legst
accurate?

1. We should reduce our wants rather than
increase our means of satisfying them.
It is pleasanter to drink wine.

Striving for worldly goods interferes

with the service of God.

2.
3.

In which of the following ways are the "sleep-
ers'" in Passage I like the "lilies'" in Passage
I11? .

1.
2,
3.

Both are subjects of parables.

Both illustrate how men should act.
Both illustrate what happens to people
who concentrate on material things.
‘Both illustrate the advantages of sim-
plicity.

4.

Which of the following pairs of passages are
closest together in point of view?

1. I and II.
2. I and III.
3. II and III.

Which passage or passages emphasize the thought
expressed in the following quotation?
"The world is too much with us;
late and soon,
Getting and spending, we lay.waste
our powers."

1. All of them.
2. None of them.
3. I and III.

4. II.

(Go on to the next page.)



18.

19.

Which passage agrees with the thought expres-
sed in the following quotation:
"Life's but a walking shadow, a poor player
That struts and frets his hour upon

the stage,
And then is heard no more; it is a tale
Told by an idiot, full of sound and fury,
\Signifying nothing."

1. Passage I.
2. Passage II.
3. Passage III.
4, None of them.

Which passage agrees with the point of view
expressed in the following quotation:

"Go to the ant, thou sluggard;

Consider her ways, and be wise:

Which having no chief,

Overseer or ruler,

Provideth her meat in the summer,

And gathereth her food in the harvest."

1. Passage I.
2. Passage 11I.
3. Passage III,
4. None of them.

20. Which passage emphasizes the thought expressed
in the following quotation:
"And the great cry that rises from our manu-
facturing cities, louder than their furnace
blast, is all in very deed for this,--that we
manufacture everything there except men; we
blanch cotton, and strengthen steel, and re-
fine sugar, and shape pottery; but to brighten,
to strengthen, to refine, or to form a single
living spirit never enters into our estimate
of advantages."
1. Passage I.
2, Passage II.
3. Passage III.
4. None of them.
PART II
DIRECTIONS: First, read the following paper. The

student was asked to review and compare the posi-
tions of the three authors and then to state his
own. ‘

1
2
3
4
5

I ®

The three authors regard success in
a job as unimportant because many in
obtaining success use others as stepping
stones. Success is seeing the good in
others and living a good life.

Passage 1 considers any improvement
in mechanical things as unnecessary and
unsuccessful because thousands of people
are often hurt in making the improvement.

Passage Il says learning is important;
it also says that if you're going to do
anything, don't do something you'll regret,
for what's done can't be undone.

21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36

37
38
39
40
41
42
43
44

DIRECTIONS:

Passage III stresses the point that
you shouldn't struggle for material things;
food and clothing are nothing compared to
everlasting life.

All the authors agree that in success
there is happiness, and there is no
happiness in gains made crookedly.

I believe success in work can't be
the most important element in life but
is very important. Being successful in
business doesn't necessarily mean that
you're leading a good life. Many success-
ful people have reached their goal by
robbing and cheating others. Success in
business often leads to conceit, and many
successful people can't see the beauty in
life for thinking only of themselves.

Success in business is important in
that it proves you can accomplish something.
It is a good thing if you reach your goal
honestly and get happiness out of your
success. Many successful people aren't
happy.

The real success in life is happiness
and making others happy. Many people
are so busy rushing toward their goal that
they haven't time to be happy. I believe
success in business is important if you
don't let it obstruct your vision so that
you can't see good in people, and it takes
up all your time,

Mark the best answer to each of the

following questions.

21, In items 21-29 assume that this student's

purpose was to show that success in work is
important, provided that--and he mentioned
all of the following but one. Which one did
he overlook?

1. Provided that it is honestly attained.

2. Provided that it brings happiness in
itself and leaves time for other forms
of happiness.

3. Provided that it makes a constructive
contribution to the common welfare.

4, Provided that it does not inflate the
ego and prevent seeing good in others.

22, In the light of this purpose, as stated in

Item 21, his review of the passages is

1. adequate, for he covers their chief ob-
Jjections to regarding success in work
as important.

2. adequate, for he points out that the
only fundamental objection is to dis-
honest success in work.

3. inadequate, for he includes only what
i8 relevant to his purpose and leaves
out many other points that could be made.

4. inadequate, for he neither recognizes
nor refutes important objections to his
position that may be found in the
passages.



23. In the light of this purpose, as stated in
Item 21, the opening sentence

1.

24.

starts at a good point in reviewing the
passages and immediately shows their
only serious objection to his own posi-
tion.

starts at a good point but immediately
falls into a misinterpretation.

starts at a bad point; he first should
point out what these passages say in
favor of his position.

starts at a bad point; he should first
tell what each passage said before
pointing to any conclusion that they
hold in common.

In the light of this purpose, as stated in

Item 21, the sentence in lines 37-38

1.

is the logical conclusion toward which
his whole argument is directed.

is one of the major reasons upon which
his conclusion is based.

is only a restatement of his conclusion
in slightly different terms.

is irrelevant to and inconsistent with
his conclusion.

25. The student attempts to show that ''success in
work is important" by

1.

2.

first refuting the objections of the
three passages and then building up his
own case.

setting up a straw man by misstating
the objections of the three passages
and then knocking it down.

overlooking or misstating the objectiomns
of the three passages and then chiefly
asserting and qualifying his conclusion.
the propaganda devices of name-calling,
begging the question, exaggeration, and
reiteration without proof.

26. The student misinterprets at least one point
in his review of each passage, but everything
he says about one of the passages is a mis-

interpretation.

1.
2.
3.

27. At what point

Which passage is that?

Passage I.
Passage II.
Passage III.

in the paper does the student's

development of his own position begin?

1.
2,
3.
4.

28. There

the student's conclusion.

18.
21.
31.
37.

line
line
line
line

In
In
In
In

one logical argument in support of
In which of the

is

following lines does it occur?

1.
2,
3.
4.

lines 23-25.
lines 27-30.
lines 31-32.
lines 37-38.

In
In
In
In

29. Which

of the following is the best comment on

the student's own arguments in support of his
conclusion?

1.

2,

30. Lines

They are true as far as they go, but the
argument is 1nconblete.

They are chiefly repetitions of the con-
clusion in different terms, not argu-
ments to support it.

They sound plausible but commit many
logical fallacies.

There are about twice as many statements
opposed to his conclusion as there are in
favor of it.

3-4, "use others as stepping stones."

This phrase is suggested by

1.

31. Lines
1.

4.

32, Lines
1,

2.

3.

4‘

33. Lines
1.

the remarks about the '"sleepers" in
Passage I.

a misinterpretation of what Passage II
means by "the moving finger."

the position of all three authors.
nothing that is stated or implied in
any of the three passages.

4-5. This sentence is

intended as a statement of the position
of the three authors.

intended as a statement of the writer's
own position,

intended as a statement both of the
writer's own position and of that of the
three authors.

not clear as to which position is in-
tended.

21-30. This paragraph

is a fair statement of the main point
at issue.

misses the point, which i8 whether even
honest success in work is an essential
element of the good 1life.

misses the point, which is whether in-
dividual success makes for social pro-
gress.

misses the point, because none of the
passages mentions ''conceit."

31-32. This sentence is

good, because it gives a reason for re-
garding success in work as important.
good, because it makes no mistakes in
grammar or punctuation.

poor, because "something" is vague.
poor, because no one needs to be told
why success in business is important.

(Go on to the next page.)



34.

35.

36.

37.

38.

39.

40.

Lines 37-38. Compare this sentence with the
sentence in lines 4-5.

1. The writer is inconsistent in these two
sentences.

2. The writer is consistent because the two
sentences mean the same thing.

3. The writer is consistent if the first
sentence is taken as the position of the
three authors while the second is taken
as his own position.

4. Bven s0, the writer is inconsistent, be-
cause '"happiness'" is not necessarily the
same thing as "living a good life."

Lines 8-9. Which is the most accurate inter-
pretation of what Passage I meant?

1. people are often hurt
2. workmen are injured

3. investors are defrauded
4. lives are used up

Line 10. Which is the most accurate inter-
pretation of what Passage 1I meant?

1. important

2. vital

3. insufficient
4. useless

Lines 11-15. Which is the most accurate in-
terpretation of what Passage II meant?

1. if you're going to do anything, don't
do something you'll regret, for what's
done can't be undone.

2. if you have to decide on a course of
action, be very careful, for one mistake
may ruin you.

3. striving to accomplish anything is
futile, because everything that happens
is determined by fate.

4. 1life should be devoted to pleasure, be-
cause it will end soon enough anyway.

Line 17. Which is the most accurate inter-
pretation of what Passage III meant?

1. everlasting life.

2. health and success in life,.
3. the birds and the lilies.
4. the service of God.

Line 20. Which is the most accurate inter-
pretation of all three passages?

1. gains made crookedly.
2, 1ll-gotten gains.

3. material wealth.

4. the fruitful grape.

Line 43. Which states most accurately what
the student means?

1. it takes

2. it does not take

3. if you let it take

4. if you don't let it take

LRI B
END OF TEST
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10.

11.

12.

13.

14.

15.

Key:

If you want a thing done right, you have to do
it yourself.

There are times when a father, as head of the
family, must tell the other family members
what they can and cannot do.

Lowering tariffs to admit more foreign goods

into this country -lowers our standard of living.

Literature should not question the basic moral
concepts of society.

Reviewers and critics of art, music and liter-
ature decide what they like and then force
their tastes on the public.

. Why study the past, when there are so many

problems of the present to be solved.

Business men and manufacturers are more impor-
tant to society than artists or musicians.

There is little chance for a person to advance
in business or industry unless he knows the
right people.

. Man has an inherent guide to right and wrong--

his conscience.

The main thing about good music is lovely
melody.

It is only natural and right for each person
to think that his family is better than any
other.

All objective data gathered by unbiased persons
indicate that the world and universe are with-
out order.

Any man can find a job if he really wants to
work.

We are finding out today that liberals really
are soft-headed, gullible, and potentially
dangerous.

A man can learn as well by striking out on his
own as he can by following the advice of
others.

-3 -

16.

17.

18.

20.

21.

22,

23.

24,

25.

26,

27,

28.

29,

30.

. I strongly agree or accept the statement.

. I tend to agree or accept the statement.

I tend to disagree or reject the statement.
I strongly disagree or reject the statement.

The predictions of economists about the future
of business are no better than guesses.

Being a successful wife and mother is more a
matter of instinct than of training.

A person often has to get mad in order to push
others into action.

There is only one real standard in judging
art works--each to his own taste.

Business enterprise, free from government

interference, has given us our high stand-
ard of living.

Nobody can make a million dollars without
hurting other people.

Anything we do for a good cause is Justi-
fied.

Public resistance to modern art proves that
there is something wrong with it.

Sending letters and telegrams to congress-
men is mostly a waste of time.

Many social problems would be solved if we
did not have so many immoral and inferior
people.

Art which does not tell a human story is
empty.

You can't do business on friendship: pro-
fits are profits; and good intentions are
not evidence in a law court.

A person has troubles of his own; he can't
afford to worry about other people.

Books and movies should start dealing with
entertaining or uplifting themes instead
of the present unpleasant, immoral, or
tragic ones.

Children should be made to obey since you
have to control them firmly during their
formative years.



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42,

43.

44.

45.

Key:

. I strongly agree or accept the statement.

. I tend to agree or accept the statement.

1
2
3. I tend to disagree or reject the statement.
4

. I strongly disagree or reject the statement.

The minds of many youth are being poisoned by
bad books.

Speak softly, but carry a big stick.

Ministers in churches should not preach about
economic and political problems.

Each man is on his own in life and must deter-
mine his own destiny.

New machines should be taxed to support the
workers they displace.

The successful merchant can't allow senti-
ment to affect his business decisions.

Ministers who preach socialistic ideas are a
disgrace to the church.

Labor unions don't appreciate all the advan-
tages which business and industries have given
them.

It's only natural that a person should take
advantage of every opportunity to promote his
own welfare,

We should impose a strong censorship on the
morality of books and movies.

The poor will always be with us.

A person who is incapable of real anger must
also be lacking in moral conviction.

If we allow more immigrants into this country,
we will lower our standard of culture.

People who live in the slums have no sense of
respectability.

We acquire the highest form of freedom when
our wishes conform to the will of society.

46.

47.

48.

49.

50.

51.

52,

53.

54.

55.

56.

57.

58.

59.

60.

Modern paintings look like something dreamed
up in a horrible nightmare.

Voting determines whether or not a country is
democratic.

The government is more interested in winning
elections than in the welfare of the people.

Feeble-minded people should be sterilized.
In our society, a person's first duty is to

protect from harm himself and those dear to
him,

Those who can, do; those who can't, teach.
The best government is one which governs least.

History shows that every great nation was
destroyed when its people became soft and its
morals lax.

Philosophers on the whole act as if they were
superior to ordinary people.

A woman who is a wife and mother should not
try to work outside the home.

We would be better off if people would talk
less and work more.

In some elections there is not much point in
voting because the outcome is fairly certain.

The old masters were the only artists who
really knew how to draw and paint.

Most intellectuals would be lost if they had
to make a living in the realistic world of
business.

You cannot lead a truly happy life without
strong moral and religious convictions.



61.

62,

63.

64.

65.

66 .

67.

68 .

69.

70.

71.

72,

73.

74.

75.

Key:

If we didn't have strict immigration laws, our
country would be flooded with foreigners.

When things seem black, a person should not
complain, for it may be God's will.

Miracles have always taken place whenever the
need for them has been great enough.

Science is infringing upon religion when it
attempts to delve into the origin of 1life
itself.

A person has to stand up for his rights or
people will take advantage of him.

A lot of teachers, these days, have radical
ideas which need to be carefully watched.

Now that America is the leading country in
the world, it's only natural that other
countries should try to be like us.

Most Negroes would become overbearing and dis-
agreeable if not kept in their place.

Foreign films emphasize sex more than American
films do.

Our rising divorce rate is a sign that we
should return to the values which our grand-
parents held.

Army training will be good for most modern
youth because of the strict discipline they
will get.

When operas are sung in this country they
ought to be translated into English.

People who say they're religious but don't go
to church are just hypocrites.

What the country needs, more than laws or
politics, is a few fearless and devoted leaders
in whom the people can have faith.

Pride in craftsmanship and in doing an honest
day's work is a rare thing these days.
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76.

77

78

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89,

90.

. I strongly agree or accept the statement.

. I tend to agree or accept the statement.

I tend to disagree or reject the statement.
. I strongly disagree or reject the statement.

The United States may not have had much exper-
ience in international dealings but it is the
only nation to which the world can turn for
leadership.

In practical situations, theory is of very
little help.

No task is too great or too difficult when we
know that God is on our side.

A sexual pervert is an insult to humanity and
should be punished severely.

A lot of science is just using big words to
describe things which many people already know
through common sense.

Manual labor and unskilled jobs seem to fit the
Negro mentality and ability better than more
skilled or responsible work.

A person gets what's coming to him in this life
if he doesn't believe in God.

Public officials may try to be honest but they
are caught in a web of influence which tends
to corrupt them.

Science makes progress only when it attempts
to solve urgent practical problems.

Most things in life are governed by forces over
which we have no control.

Young people today are in general more immoral
and irresponsible than young people of previous
generations,

Americans may tend to be materialistic, but at
least they aren't cynical and decadent like
most Europeans.

The many different kinds of children in school
these days force teachers to make a lot of
rules and regulations so that things will run
smoothly.

Jews will marry out of their own religious
group whenever they have the chance.

The worst danger to real Americanism during
the last 50 years has come from foreign ideas
and agitators.



91.

92,

93.

94,

95.

96,

97.

98.

29,

100.

101.

102,

103.

104.

105.

Key:

Europeans criticize the United States for its
materialism but such criticism is only to
cover up their realization that American cul-
ture is far superior to their own.

The scientist that really counts is the one
who turns theories into practical use. -

No one can really feel safe when scientists
continue to explore whatever they wish without
any social or moral restraint.

Nudist colonies are a threat to the moral life
of a nation.

One trouble with Jewish businessmen is that
they stick together and prevent other people
from having a fair chance in competition.

No world organization should have the right to
tell Americans what they can or cannot do.

There is a source of knowledge that is not
dependent upon observation.

Despite the material advantages of today,
family life now is not as wholesome as it used
to be.

The United States doesn't have to depend on
the rest of the world in order to be strong
and self-sufficient.

Foreigners usually have peculiar and annoying
habits.

Parents know as much about how to teach
children as public school teachers.

The best assurance of peace is for the United
States to have the strongest army, navy, air
force, and the most atom bombs.

Some day machinery will do nearly all of
man's work, and we can live in leisure.

There are too many people in this world who
do nothing but think about the opposite sex.

Modern people are superficial and tend to lack
the finer qualities of manhood and womanhood.
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. I strongly agree or accept the statement.

. I tend to agree or accept the statement.

I tend to disagree or reject the statement.
. I strongly disagree or reject the statement.

Members of religious sects who refuse to
salute the flag should be punished for their
lack of patriotism.

Political parties are run by insiders who are
not concerned with the public welfare.

As young people grow up they ought to get over
their radical ideas.

Negroes have their rights, but it is best to
keep them in their own districts lnd_schools
and to prevent too much contact with whites.

The twentieth century has not had leaders with
the vision and capacity of the founders of
this country.

There are a lot of things in this world that
will never be explained by science.

Sexual relations between brother and sister
are contrary to natural law.

There may be a few exceptions, but in general
Jews are pretty much alike.

The world will get so bad that some of these
times God will destroy it.

Children should learn to respect and obey
their teachers.

Other countries don't appreciate as much as
they should all the help that America has
given them.

We would be better off if there were fewer
psychoanalysts probing and delving into the
human mind.

American free enterprise is the greatest bul-
wark of democracy.

If a person is honest, works hard, and trusts
in God, he will reap material as well as
spiritual rewards.

One will learn more in the school of hard
knocks than he ever can from a textbook.
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