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CHAPTER I
INTRODUCTION

The Problem

The major problem of this study is to determine the relatlive
- merits of two general procedures in the teaching of courses in college
- orientation., These procedures are (a) to unify the courges and the
instruction by haviné the entire instructlonsl program presented by a
- single individual; (b) to enrich and broaden the courses and
 ingtruction by having the major units presented by variaous specialists.
Minor problems are to determine the influence of certsin factors on
the relative effectiveness of the two methods; and slso to ascertain
-~ their relationship to the achievement, attitudes, and development of
interest in the orientation course by the students.
Factors considered include: (1) general intelligence; (2) the
- high school backgrounds (a) subjects studied in high school, (b) re-
" sults of high school achievement tests s (3) initial status as shown
i by a pre~test; (4) reactions to the different units of the course on

 %he basis of & student questiomnaire.
The Nature and Development of Orientation Courses

In recent years a new type of course has appeared as a part of
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K,;the offerings of the American liberal arts college. The movement
| haé spread~rapidlj watil the orientation course, as it is usually
called, has generally been accepted as an integral part of the general
college curriculum.
 Knode (26)1 traced the origins and development of orientation
"~ courses., He found the courses took shape in different sections of
- the country ovér a considerable period of time, despite the general im-
’pression to the contrary. He traced its beginnings as far back as
1888 when, according to Desn Warren, a course was introduced at Boston
University, having as its purpose "the orienting of its new students®
'tith relation to the problems of college life and work. According
to Knode, the first survey course in the fields of lknowledge was given
at Amherst in 1914.
Sibley (38:373-7) gives an excellent accoﬁnt of the various
| interpreiations of the meaning of the course.

o A dozen years ego, orientation courses were not common and the
"~ name carried no definite meaning. In some places it meant the modest
~attempt to instruct freshmen in the history and traditions of alma mater;
to inform. them about their relations with administrative officers; to
warn them sbout acaedemic rules and penalties; to introduce them to the
- college library; to advise them about activities "extra-curriculum,®
about the local churches, and in 2 discreetly general way about frater-
nities; to exhort them to teke care of their health - in short, the
miscellaneous program now oftener relegated to a freshman week.

In other places the orientation program consisted of telks by
- repregentatives of the various departments of instruction who, appear-
- ing in series, expleined the organization and sequence of thelr courses
.- and trled to make clear why an intelligent freshman might wish to
- gpeclalize in each of these inviting fields. FElgewhere the orientation

1
Numbers in the psrentheses refer to items in the bibliography.
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course, labeled, perheps, "Foundations" or "Fundamentels," was really

less of an innovation than the foregoing; to constitute 1t pertions of
-~ the Christlan Evidences of a generation ago were combined with general
- advice on moralg, health and habits of study, and whatever else a

Y. M. C. A. secretary would refer to as the problems of college life.

The orientation courses of today are nearly all essentially

- "Survey" courses, and are often so celled. = They attempt to explain
according to modern science, how the physicel universe came to be
what aceording to modern science it is; they review the cultursl
~history, especlally the soeial history, of man; they propound what
seem to be the collective wisdom of those in charge to be the most

- gignificant politieal, social and economic problems of civilization
today; they hint plainly at solutionms.

Perhaps the most significant contribution to the development
of college orientation courses was a book written by H. J. Doermen,
published in 1926, entitled "The Orientation of College Freshmen.®

Doermen (10:97) summarizes the specific objectives of such courses.

The orientation courses for freshmen given at the present time
have one or more of the following objectives:

1. To enable the student to understand the college curriculum.

2. To give a survey of the significant fields of knowledge.

3. To enable the student to understand and make better adjust-

ments to college life.

4+ To enable the student to understand present day problems.

5. To train the student in thinking.

6., To teach how to study.

7. To orient the student with respect to a career.

Wilkins (46:247-49) indicates certain definite fields of
orlentation.

The term orientation has been construed to include the whole
progrem of the freshmen year, including the early work of several
agencies that continue their activities throughout and after the
college course, as in Doermen's study. see.

The field of orientetion may properly be used in include three
~ things: orientation with respeet to the fields of knowledge, orienta-
tion with respect to the immediate problems of college life, and
orientation with respect to post college life.
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Origin of This Study

The coursé in "College Orientation" at LeMoyne College
originated from a course called "Philosophy I," offered from 1924 to
1928, which was modeled somewhat after the course in "Contemporary
| Civilization" offered at Columbia University., In 1929, as & result
of curriculum changes and the adoption of a course in "Medieval and
Modern European History" as a required course for beginning freshmen,
the course in philosophy geve way to a course called "Introduction to
Science.® This, in turn, was modeled after the course given at the
Unfrersity of Chicago called "The Nature of the World and of Man." The
course began as a lecture course, was required of all freshmen, and
~was taught by a single individusal.
In its begimnings (1929-1930), the course was primarily & sur-
vey of the physiecal and biological sciences; later (1931-1932),
lectures were included on "How to Study," on "How to Take Notes,"
end on the "Social Sciences.! The title of the course was then
changed to "College Oriemtation." Gradually speclelists were brought
in from the different departments to give the lectures in their re-
spéctive fields. Finally (1933-1934), the entire course was taught
by different specialiéts, #ho gave the lectures in their respective
fields. A controversy arose within the faculty as to which of the
two basic procedures that had been followed produced the more effective
results. These procedures differed in that (1) in the first instance
21l the lectures were given by a single individusl, while (2) in the

gecond instance the various lectures were given by specialists in their
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respective fields., The need for a solution to this problem led to

the present study.
Review of Related Literature

In a ssarch of the literature in the field, no studies were
found which dealt specifically with the “problem at hand, but numerous

studies were located which dealt with a comparison of different methods
of instruction in colleges, secondary schools, and elementary schools.
Since many of these are closely related to the problem and shed some

'light upon the elements dnvolved; a review of these will be given.
Problems on the College Level

Stephen M, Corey (8:459-70) made a comparison of "Learning from
Lectures versus Learning from Readings." His introduction to the study

gives a fair statement of what is to be found in the literature in the
: 1
field.

) Antroduction.- Numerous investigations have been made recently
of the comparative value of different teaching methods in institutions
of higher learning. The thirty-first yearbook of the National Society
for the Study of Fducation, entitled "Changes and Experiments in
Liberel Arts Education® (1932), was encouraging in its reports of the
amount of attention being directed towards curricule and instructional
‘problems. Even as early as 1928, Carter V. Good (20:66-95) was able
to accumulate gome two hundred forty-five references "On College Teach-

- ing with Special Emphssis on Methods of Teaching."

Relatively few of these studies, however, have dealt with the

.~ lecture, which 1s one of the unligue aspects of collegiste instruection.
-Mogt of the experimentsl Investigestlons of the lecbture method of

teaching have consited of attempts to compare it with the demonstra-
tion end individusl methods of teaching the seiences.

1
For this study as well as for the studies which follow, summaries

- rather than quotations are given.
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The Experiment.- The experiment was conducted during part of
. - an orientation course for freshmen in the Teachers College of the
~ University of Nebraska. The general experimental set-up involved
= the equated groups technlgue, the difference between the two groups
~being thet one resd the materisls end the other listened to a mimeo-
graphed lecture, identieslly worded., The groups were equated with
respect to vocebulary, reading abllity, and general psychological
test scores.

The time factor was held conmstent by allowing the students who
read materials as many minutes for their study as were reguired for
the lecture. Immedistely after both the lecture and the reading
period a test of immediste recsll weas administered. The same test

~.was given again without warning two weeks later, to measure retention
~over a longer period. The subjects were permitted to meke notes, but
they were told thet an immediste recall test would be given on the
materials involved.

The Problem.- The problem with which the investigator was chiefly
concerned was: Do students lesrn more from listening to a lecture or
from reading identically worded materisls fir s same length of time?
Interpretations were based on finding the difference between the mean
scores, the sigma of the difference, and the chances in one hundred
that the difference was significent,

Conclusions.~ (1) Immediate recsll is better for materials
students have read than for the ssme meterisls heard in lecture. (2)
- The two types of presentation have no very significent effect upon
delayed (fourteen days) recell. (3) The scores on tests measuring
retention of materials read are more closely related to standardized
test results for reading, vocebulsry and intelligence than are scores
on tests messuring the retention of meterials in lectures. (4) There
is & tendency for students scoring in the highest psychologicel test
- quartile to do relatively better on reasding than on lecture tests.
(5) When students in the highest psychological test quartile of the
~ reading group asre compared with those in the highest quartile of the
. lecture group with respect to delayed recall, no significant differ-
ences appear. The same is true of other psychological test quartiles.

The results of Corsy's study seem to indicate that in terms of
immediate recall, reading of the materisl produces somewhat better
resulté, end thet in terms of delayed recall or retention, there ig no
gignificant difference. If such be true, it would probably be an
advantege to have mimeographed copies of the lectures made for outside
reading and to spend the time of the lecture period in a discussion

~of the meterials.
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Cherles L. Bane (3:300-302) made several experiments to deter-
mine the relative merits of the lecture end class discussion methods
of college teaching.

Bane mede & summary of five carefully comtrolled experiments

" to determine the relative effectiveness of the lecture and class dis-
cussion methods of college teaching. In the case of the lecture,
the instructor did all the telking; in the class discussion, both
teacher and students participeted, discussion being initisted by
guestions from the teacher. The instructor taught both a lecture
‘and & discussion section of the same class. In each experiment, the
following conditions were kept constant in both the lecture and dis-
cussion sections: (1) The smount of teaching time, period by period,
wes exactly the same. (2) The subject matter, both ss to specific
facts snd general principles, was essentially the same, 28 shown by

' expert stenographic reports end other objective checks., (3) Identical
agsignments were mede from day to day, whether involving textbooks,
reference reading or speeial problems -~ 2ll meterials being made
equally aveilsble to both sections. (4) Objective subject matter
tests, based upon material lmown to have been presented to both sec-
tions, were administered under similer conditions. (5) Intelligence
wes measured by the seme stendardized tests - Forms A snd B of Morgan 8
Mental Test, and the Terman Group Intelligence Tests.

In short, there was in each experiment a strict adherence to
~ the "law of one variable,” the technique of instruction being the only
~changing factor. Comparative group scores on objective subject-metter
tests, with intelligence tazken into sccount, were accepted as the
criterion of reletive effectiveness of the two teaching methods. The
tests, in the main, consisted of a series of true-false statements
varying in number from 40 to 180 in the different experiments.

Relative grawp schievement wes measured in three ways: (1) By
~ totaling the A.Q.'s for each group. (2) By adding the scores-of the
two sections mede by students paired on the basis of equal intelligence.
(3) By summing up the subject-matter scores of all the students in
elther section without reference to differences in intelligence, While
- all three methods of messuring point to the seme conclusions, the second
appeared to be more reliable, - "Immediate recall” tests were given at
intervals throughout the experiments and "delayed recall” tests were
given from one to six months after the completion of the experiment

U Pproper,

: clusiong.~- In every one of the five experiments, the class-

o discussion section secured a significantly higher group score on the

. delayed recallktests. On the immediate recall tests the group score
~ distinetly favored the lecture section in three of the experiments and
' the class-discussion gromp on the other twe. In the two cases where

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



the discussion groups were superior on the immediaste recell tests,
they were relatively even more superior on the delayed recell tests.
It would seem clear, then, that the lecture is relatively better suited
- b0 the immediste recall of subject-matter and the classs-discussion
- method better adapted to its retention. The conclusions then, ares
(1) The lecture and cless-discussion methods of college teach-
~ing appear sbout equally effective in the immediate recell of econtent
-materiel,
- (2) The cless-discussion method is more effective than the
... lecture in the delayed recsll of subject-matter.
L (3) The lecture method is more suiteble for the immediate re-
call of subject-matter than for its retention to & later period, while
the reverse is true of the clags-discussion method.

V. F. Payne (35:1277-94) made a comparative study of the lecture-
demonstration and the individual laboratory methods.

Payne compared the work of six groups ofgeneral college chemistry
students, introduced to the study by s lecture-demonstration method, with
the work of gix sections introduced by the individual leboratory method.
A total of 299 students in four colleges and teught by five instructors
wes studied. Standard chemlstry sptitude end training tests, the
ordinary exeminations, and teaching grades were used in compering the
work of the students. '

From the six groups, twelve sections of two paired sections
~each were formed., One section of each group was teught during the
first part of the year, generslly a semester, by class demonstration
- wilth no individual laboratory work during this introductory work, while
the paired section was taught throughout the year by the more cammanly
~used individual laboratory method.

Comparisons of the attsinments of the groups were made on the
bases of percentile ranks; by counting the pairs of students favorable
to either method, by sex, by student preferences and opinion and by the
differences made between predictive and atteinment tests. DBoth the
ghort formula and the long formuls were used for finding the critical
ratios from the differences obtained.

Copclugion.~ From a study of the literature and his own experi-
mental work, Payne concluded that the better students will succeed as
well, and those students of lesser ability will probably succeed better
(a8 success is ordinarily measured) in their entire first year's work
in college chemlstry, if they have a period of imtrodnetion of approxi-

- mately one half year, through teacher-demonstration, with the
~exclusion for thet period of individusl leboratory work,
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The resulﬁs of Payne's study confirm the results of numerous
other investigations with reference to the relstive merits of these
two methods of instruetion. The findings in some few instences favor
the individusl laborstory method but more often the results indicate
that the lecture-demonstration method is as effective, or more effective
then the individusl-leboratory method, for the introductory course in
college chemistry.
| Vietor P, Morris and Harl R. Douglass (13:285-92) made & study
of the relative effectiveness of the problem method versus the lecture
and reeding method at the Uni#ersity of Oregon.

Dougless end Morris made use of two sections of the course in
"Principles of Economies," which were svailable for experimentel pur-
poses. The two courses met at nine and ten o'clock respectively. One

- gection had sixty-three snd the other sixzty-elght students enrolled.
- Both sections were taught by the same instructor, a men "who, in the
- opinion of those of his colleagues who knew him best as an instructor,
was equally skilled in the two types of class-room procedure.® In
- order to reduce to & minimum the differences betwsen students, only
data from paired students were used., The students were paired, in the
cases of freshmen and sophomores, on the basis of percentile ranks on
~the American Council on Educstion psychologicel tests, snd in the
cagses of juniors snd seniors, on the basis of the aversge of the
university marks received during the preceding term, Thirty peirs
were selected to constitute equivalent groups on the basis of the
gverage university merk. The resulis of instruction were messured
by the gains made on an objective test of 344 items, covering two
terms of work and given at the beginning and also at the end of the
~period of time devoted to experimentation.

Regultis.~ The investigation showed that the mean gain, as

measured by the objective test, was grester for the students of the
_problem section in the case of the students paired on the basis of

- percentile rank on the American Council on Education psychological ,
“teats, but that for the students paired on the basis of average marks,
the mean gain was greater for students taught by the lecture and
assigned reading method. A stetistical analysis of the differences
found led the writers to conclude that they were probably real differ-
ences, not due to chance, and that probably errors in sampling caused
the apparent conflict in the findings for the two groups. The only
definite conclusion reached by the investigator was: "The problem
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10

project method is better on the average for students above average,

. though not at 21l uniformly to be expected as indicated by the rela-
~ tively medium amount of correletion, r = .317, between superior gains
or students in the problem section and their intelligence percentile
-ranks."

Any inferences which might be made as a result of compsring gains
made by freshmen and sophomores, paired on the basis of a psychological

test, with those of juniors end seniors paired on the basis of average

: university marks, are subject to question.

In the same series of experiments at the University of Oregon,
Harl R. Douglass and Harold Saxe Tuttle (14:293-99) made a study of the
reletive effectiveness of the lecture method with quiz sections and of

“the project plan.
~ The problem was to determine whether the lecture method with
quiz sections is more or less effective than the project plan in which
no lectures are given and the student is required to work out his own
conclusions. Two sections in Educational Psychology, each with en
enrollment of sixty-nine students, were compereéd. In the first secticnm,

two lectures and one quiz were held each week; while in the second
section, the cless met three times a week without sepsrate quigz sec-

. tions amd no lectures, thework being conducted by the project plan.
. Fach student in the second section was provided with a syllabus of the

course containing a series of specific problems paralleled by the
traditional topic headings to which they referred, and provided with
references to standard works on educational psychology. The same set
of references was given to both sections. In the project class,
students were divided into committees of four. Eech committee dis-
triluted four successive problems among its members so that esch student
__had to report one-~fourth of the totel number of problems. Every student,
however, was held responsible for the solution of all problems. No
- other differences entered into the work of the two classes so far as
conditions could be controlled. Both sections were given the Otis
self-administering test and objective subject-matter tests at the be~
ginning and at the end of the term. The students were also classified
as having previously studied psychology or as having had no psychology.

As & means of measuring the relative effectiveness of the two
kmethods, students were peired on the basis of the Otis and Whipple

- test scores and on their lmowledge of psychology at the opening of the

~ term. The difference between the initisl end the final subject-matter
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test scores for forty-three pairs of students for whom complete data
were available wes used as a measure of the relative effectiveness
~of the two methods. Of these forty-three pairs, fifteen had hsd
previous treining in general psychology.

Besults.— The results of the experiment show no significant
~differences in the two methods used for the twenty-eight pairs of
students who had had no previeous training in gemeral psychology, but
‘@ notable gain under the project méthod as compared with the lecture
method for those who had had previous training in general psychology.
- The difference in favor of the project plan, measured in points
gained during the term as shown by the scores on the tests given at the
beginning and close of the work of the course, represents an advantage
~of twenty-five per cent over the lecture-quiz method.

With reference to the above study, a question might be raised
ias to the reliability of the difference found, end as to whether or
not the correlstion between the paired students was taken into considers-
tion.

Dennis H. Cooke (7:674-678) made two experiments to determine
the relstive merits of three procedures in the learning of educational
stetistics. -

Cooke experimented to determine whether students obtain most
- from courses in educational ststisties by spemnding all of their time
in working problems, in reading statistical textbooks and literature,
‘or in a combination of both these procedures. He used eighteen
. graduate students in the first experiment, divided into two groups
having equal average intelligence as messured on two group intelli-
gence tests. ‘Mach student in the reeding group read two hours daily
from a carefully prepared reeding list; while eachstudent in the
- problem group spent two hours daily working stetisticel problems.
Each member in the combination group spent one hour daily resding
and one hour in working problems. The experiment was eonducted along
- this plan for six weeks, during which time three true-false tests were
~'given. At the end of this period, two objective type achievement
tests in educational statistics were given., For the second six weeks
‘of the experiment, the reading and problems group were exchanged, the
. combination group remaining the same. During this periloed, two true-
false were given, and szt the end separaste forms of the achievement
tests were given.

A tabulation of the results showed that the combination group
slightly exceeded the reading group on each of the seven true-false
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tests. The combinstion group scored higher than the problem group

- in four of the seven tests and equally on one test. The reading

~ group scored higher than the problem group in three of the seven
tests, while the problem group exceeded the resding group in four
tests. The problems group slightly exceeded the reading group in the
-average score on the achievement tests. Again, there was a slight
‘tendency for the combination group to exceed both the reading and

- problem groups.

; As a result of the first experiment, it was concluded tents-

tively that it is probably more profitable to distribute one's time
betwes? problem solving and resding statistical literature (combination
method).

The Second Experiment.~ In order to secure information regarding
the best distribution of the students'! time between these two types of
study, a second experiment was conducted using thirty graduste studemts.
The differences found were small end indicated that there seems to be no
‘choice between the problem end the reading groups, but again the
combination group either equals or exceeds each of the other groups.

Conclusion.- The author concludes that the results of the
experiment suggest that en equal distribution of the student's time
‘between working stetistical problems and resding stetisticel literature
1s slightly preferable to & larger proportion of his time being given
~either to reading or to working problems.

Norma V. Scheideman (37:672-4) made a comparison of two methods
of college instruction in elementary psychology.

Scheideman undertook to determine the measursble differences
in achievement in elementary psychology as & result of two different
methods of instruction, the lecture conference method and the

- individualized method, which were conducted at the State University
- of Iowa during the academic year 1925-1926. Students were paired on
the basis of (1) grade points made during the first collegiate year,
(2) compsrsble percentile rankings atteined in the freshman entrence
. examinations, and (3) combined percentile rankings and grade points
- when converted into comparsble scores.

o The results showed that in not any one of the three cases was
the relisbility of the difference significant. If eny differences
~may have existed in the relative effectiveness of the two methods,
" they were small and of no significante. The suthor concluded that
- these two methods of instruction are of equsl effectiveness in teach-
. ing elementery psychology.

D. A. Worcester (47:73-79) made an investigation to determine

the amount of knowledge which the students possessed at the beginning
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of & course in educational psychology.

In two institutions students just beginning the introductory
course in educational psychology were given exesminations designed as
final examinations for the course. In each case it was found: (1)
that nearly all of the students lmew something of the subject-matter
of the course; (2) that a large proportion of the students gave
evidence of knowing a good deal - from twenty per cent to forty per

~cent — of the course; %3) that certain students had in some way or

. other acquired so much of the matter of the courses that it was very
~ doubtful if they should be allowed to go on with it; (4) that certain
~ topics were already familiar to nearly everybody.

E. B. Greene (21:619-24) made an investigation of certain
~aspects of the lecture'in college teaching.

: In the interest of better controls, the experiments were limited
to six fifty-minute periods, during which strictly the same topics were
presented in various ways. The study made comparisons between three
‘methods of presenting materisl to eollege students; lectures, unguided

reading, and guided reading, with and without notes, It was found in
~ both immediate tests and tests after from one to four weeks that the

- regsults of the guided reading were very superior to either the results
- of the lectures or the unguided reading. The differences were in &ll
~caseg large snd reliable.

The comparison of lecture and unguided reading procedures showed
that the average student did equally well after either presentation, but
~that the good resders did considersbly better after their own reading
~than they did after the lectures, while the poor readers did better
gfter the lecture than after thelr own reading.

L On immediste and delayed tests, the effect of note-tsking was
"~ negligible when students were allowed touse their notes for review,
When allowed to inspect their notes during the delayed tests, the group
averages improved considerably, but not up to the level of averages
~ from the guided reading periods.

Carter V., Good (20:755-70) made an experimental'study of the
merits of extensive and intensive reading in the social sciences., His
¢onelusions were as follows:

The resulis of this investigation indicate thst the character

- and the length of reading asssignments should vary with the purpose of
the reading. If accuracy and a mestery of detailed informetion are

desired, a relatively brief and definite reading assignment should
prove effective. If breadth snd range of information are the aims,
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the besal text should be supplemented by rather extensive reading
_agsignments. Ordinarily, an appropriate combination of limited

text assignments and supplementery materisls should produce good

results in renge and accuracy of informestion.

C. C, Crawford (9:379-86) made a summary of the results of

.8even experimentel studies in college note-taking. Comparisons were

made on the besis of the standerd deviation of the difference and the
i,experimental coefficient, In each of the seven experiments, an

advantage in favor of teking notes in lectures was found.
Studies on the High School Level

Nash and Phillips (33:371-79) made a study of the relative
~value of three methods of teaching high school chemistry.

- They made a selection of three groups of students of compara-
tively equal ability, based on M.A., I.Q., and C. A, Three methods
were compared: (1) pupil method - eighteen students allowed to study
as they wished; (2) combination method - twenty-two students with
‘whom were used demonstration, lecture, laboratory work and reoitation;
(3) instructor method - twenty-two students for whom units of work
were assigned from the text, and who were never called upon to recite.

- Under the latter method, the instructor did all the work for the
classes, gave the demonstrations, performed the experiments; and
worked out the problems before the class.

, The investigators conclude thset the instructor method was
~ superior to both the pupil and the combination methods.

The results of this study indicate that for high school
chemistry, the lecture method is more effective than either the ususl
method of individusl laboratory instructi&n or a combination of the
two methods,

Fred G. Anibel (1:355-65) made a comparative study of the
effectiveness of the lecture-demonstration end the individual lebora-

| tory method. His conclusions were similar to those of Payne:
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The lecture-demonstration procedure produces better results
1o terms of immediate retention. For delayed retention one method
18 just as good as the other, The brighter pupils are likely to
. profit more by lecture-demonstration. Lecture-demonstration requires
about two-thirds as much time for the presentation of the experiments.
- The cost by this method is much less, being only about one-fifteenth

'  ,_*ths cost of the individusl laboratory method,
Studies on the Elementary School Level

A. W, Stewart (39:205-7) mede a comparative study of depart-

- mental and grade teaching in the elementary school.

To carry out the experiment, the following items of procedure
~'were necessary: (1) to divide the school from the fifth to the
. elghth grade into an experimental and a control group, equal in
number and in ability to learn; (2) to organize the experimental
group on the departmental plen and the control groups on the grade
plan; (3) to devise a plan by which the two groups would be given
equal teaching ability; (4) to obtain an objective measure of the
initial standing of each pupil in each subject for whieh gains were
to be considered; (5) to secure an objective measure of the final
standing at the close of the experiment of each pupil in each subjeet
for which gains were to be considered; (6) to compute the gains for
each pupil, each grade, and each group in the various subjecta con-
gidered.

; A11 the pupils mwere given intelligence tests and each pupil
- of the experimental group was paired with one in the control group
of equal ability as shown by the tests. To stabilize the ebility
of the teachers, they were divided into two groups, X and Y. During
~ the first semester of the experiment, the X teachers were assigned to
- the experimentel group and the Y teachers were assigned to the control
. group., At the beginning of the second semester, the teachers of the
. two groups were exchanged. ‘

Initial tests were given in reading, arithmetic fundamentals
and problems, geography, spelling, end English. Different forms of
_the tests were repeated at the end of the first semester and again
R -at the end of the second semester., Before gains could be computed,
7. it was necessary to express all test scores in a constant unit, that
‘ is, a unit that would be bhe same for different grades and for
different subjects. In the trensmutation of test scores, distribu-
tions for each test were made and translated into T-gcore tables,
. such as described by McCall (29:272-306). Individual gains were
- computed from the T-score by subtracting the initlsl from the final
- T-gecores. In all there were 887 pairs of scores to be compared. In
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~ forty-two per cent of the pairs, the gain made by the pupil taught
departmentally was greater. = In fifty-eight per cent of the cases
the pupil taught by the grade method exceeded the other member of the
palr, who had received departmental instruction.

In the second analysis of results, the gains were averaged by
- subject and by grades and finally by entire groups. The difference
- was then found between these average gains., This comparison showed
that the grade group had the advantage in each grade, ranging from
‘16 per cent to 72 per cent of the gains made by the depertmental group
in each case. In the comparison made by subjects, only in spelling
and language did the departmentel group make the greater geins and in the
latter of these two the advantage was not quite a one per cent advantage.
In the totals, the departmental group mede a gain of 4.65 T-score points
as sgainst 6.66 for the grade group. The resulting advantage for the
- grade group is 2,01, Since this is 43 per cent of the depertmental
- gain, the pupils tsught by the grade method made 43 per cent greater
- .gains than those taught by the departmental method.

As a messure of unrelisbility, the probable error of the differ-
ence was used. For the total advantege 2.01, this measure was .26.
Since the advantege was more than seven times the probasble error, it
was concluded thatithe advantage was highly reliable, the chsnces
- being 285 to 1 that the pupils taught in the grade orgaenization made
not less than a 21 per cent greater gain than those taught depart-

mentally.
Continust f the ent.~ The experiment was continued

~for a third semester during which all groups were taught by the
. departmental plan; the results indicated that the departmental group
~actually has the advantage over the grade group. The results also
indicated that the original group could surpssa the pupils of the
other group when conditions were similar, This last study gave
sbrong evidence of an adjustment period due to the introduction of
the departmental plan. During the first semester, the departmental
group made relaetively poor progress., During the second semester,
they showed improvement, and made approximstely as good geins as the
- grade group; and finally mede considerably greater geins in the third
-semester than the group which had been originally tsught by the greade
method,

In drawing his conclusions as a result of the findings at the
end of the third gsemester, the author seems to have failed to take in

L consideration the fact that the apparéntly greater gains made by the
dapartmantal group over the grade group may probably have been due to

'fthe fact th&t during the third semester the same type of adjustment
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- perlod was necessary for the introduction of the grade group to the
departmental plan. Thus_x, the same factors which he had accounted
for as the cause of the greater gains mede by the grade group over
the departmental group during the first semester might also serve to
account for the greater gains made by the departmental group over the
grade group during the third semester.

F, G, Macomber (28:115-22) made a comparative study of the
"econtract group" and the "discussion group" methods of feaching the
~gocial sciences in the seventh grade. He found that the contract
- plan of individuslized instruction was supené'ior to a discussion plan,
or the usual method of teaching tﬁe social sciences.

V. C. Arnspiger (2) made a study of the relative effectiveness

of sound pictures as an aid to teaching.

‘ The Purpose of the Study.- The purpose of the study was two-
fold: (1) to determine by experimentation the relative effectiveness
(a) of teaching with the aid of certain educationsl pictures in the
flelds of natural science and music in grades 5 and 7, respectively,
‘and (b) of the usual methods of classroom imatruction; (2) to make an
analysis of the composition elements of ecertain scenes of the talking
pictures used in the experiment, this analysis being treated in such
a menner as to serve as an Introduction to the study of the relative
effectiveness of these elements of composition.

The Technigue Followed.~ The experimental-control technique
utilizing the equated-teacher method was followed throughout the ex-
periment., The pupils in the control groups were taught by the
- ordinary classroom method without the aid of educational talking
- pletures, The pupils in the experimental groups were presented

~with three showings of each picture during the regular class periods.
B8tudents in the experimental and control groups were equated on the
basis of intelligence tests. The initisl status of the students wes
‘determined by initial tests contalning spproximetely 100 items each.
Recall tests were administered fourteen weeks after the initial tests.

Statistical Technique Employed.- In treating the data, the
means or averages of the experimental group scores were compared with
the means of the control group scores. The reliability of the means

o
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was determined by computing the standard deviations of the means. The
~eritical ratio of the difference between the means of the two groups
~wag computed. The superiority of one group over the other was computed

by dividing the difference between the means of the two groups by the
~mean of the inferior group, and expressing this relation in terms of

per cent (per cent superiority). Comparisons were made of the effective-
. ness of the talking pieture in groups of below average snd above average
- intelligence.

Begults.~ The final test gains over the initisl tests indicated
that the talking pictures made distinct contributions to learning. The
criticel ratios of the differences between the averages indicated that

- the superiority of the experimental group was a true superiority in
- every instance, The average gains made by the experimental groups in
both natural science and musie exceeded those made by the control groups
by statistically significant amounts in both low and high levels of
~intelligence, The author concluded that the talking pictures make
‘distinet contributions to the learning of below average and above
average intelligence levels.

The conclusions found in the above experiment seem inevitable

under the conditions of the set-up of the experiment. The experimental
', group hed the sdvantage of not only the ususl classroom instruction of
_ the control group but the additional incentive of the visualization
and the hearing of the sound pictures. It might almost be seid that
‘the author set out to prove what he found as & result of the experiment.
Taken at its face value, the study offers good propaganda in favor of

the inclusion of sound pictures for classroom instruction.
Studies Involving Student Opinion

Since a portion of this study involves the use of a student
questionnaire in which the opin;ons of students are ascertained, some
ef-the findings in the literature with reference to student opinion
are included in this review of the literature in the field of the

"investigation.
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Harl R. Douglass (11:192-97) in an article on "Rating the
Teaching Effectiveness of College Instructors," makes the following

- observation:

It seems reasonable that it is much more seientific -and re-
lieble to collect the opinions of a large and represernvetive mumber
of students. From a series of very interesting experiménis in-this
_direction, conducted by Dr. E. R, Guthrie, of the dgpartment of
~ psychology of the University of Washington, he was ‘abla’tc show that
the reliability of student opinion was quite high and materially
higher than the reliability of fellow members of the faculty.

P, W, Ward (44:15-16) mede a study of "Student Opinion Concern-
ing Two Survey Courses,"

. Ward made a study of two survey courses in operation at Syracuse
University in the freshman year, one in the social sciences and a general
-survey course under the Department of Philosophy. At the end of the
semester (Mey 23, 1932) the students in one of the courses were asked

- to rate in order of excellence all the courses they were taking in
- terms of "interest," of "profit" (incresse in enlightenment snd under-
‘stending), and of "success in presentation.”

, The statistics seem to indicate that most of the students in
the survey courses while they were taking them think that they are
- profitable, and that the courses probably are useful by way of
“arousing interest in materials subsequently to be studied intensively.
"The students were willing to rate the survey courses high in "profit"
without scoring them above par as regards "success in présentation.”

Unless one is to adopt a wholly authoritarian position in
-Education, the opinion of the students themselves is worth something
in reference to a course or & curriculum,

In another study Ward (44:398-409) obtained the attitudes of
average and superidr students toward survey courses, His findings

were as follows:

: No significant divergences in sttitude appeared between the A-B
. (superior) and the C-D (average) groups; in both survey courses these
-~ groups, in their percentages of combined first and second rankings
‘given to the courses, closely approximsted the percentages derived
-~ from the unsegregated totel groups. Such minor statistical diver-
. gences as appeared suggested differences between the two survey
courses rather than generic differences between the survey course
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and other types of courses. The mass effect of the figures was to

s ~indicate that the two survey courses are equally well adapted to the

‘needs of both A-B and C-D groups.
M. Tallmedge and H. R. Douglass (41:349-52) made a study of
what college students believe they think about examinations,

This study indicated that students in the College of Education
et the University of Minnesota:

1. Overwhelmingly prefer objective to subjective examinations
in all types of classes except those of the motor-skill type.
' 2. Prefer examinations which they may write outside of the

" 01assroom.

3. Prefer weekly examinations within 81l types of courses

- except those of the motor-skill type for which they prefer semi-
guarterly tests.

’ ‘ « Believe that a marking system consisting of only two marks -
Satisfactory and Unsatisfactory - would be desirable, though only a
minority believe that it would lead to raising stendards for satis-
factory work.

Summary

This review of the literature has endeavored to give a sampling

- of the different types of experimental investigations evaluating various

‘methods of teaching on the different levels of instruction and in
different types of subject-matter, and has also included some studies
_relative to student opinion. The findings in this review may be
-~ gummerized as indiceting the following:

(1) The techmique in general use for evaluating the effective-
ness of different methods of instruction involves: (a) the formation

of experimental and control groups equated on the basis of intelligence

. teat scores in conjunction with some other factor such as achlevement

 test scores, semester grades, quality points earned, etec.; (b) the
" control of all factors and the application of & single variable; (c)
finding the differences in gains made between initial and finsl test
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scores; (d) determination of the reliability of the difference found;
‘(e).conclusions based on en eveluation of these results in terms of
the critical ratlo, experimental coefficient, chances in one hundréd,
per cent superiority, odds, or some combination of these.

(2) Typical conclusions based upon the use of such procedures

of irivestigation ave as follows:

(2) Immediste recall is better for msterials students have
read than for the same materials heard in lecture. In terms of reten-
~tion or delsyed recall, there is no significant difference between
these two procedures.

(b) The lecture method is more suitable for the immediate
k',recall of subject-matter than for its retention to a later period,

- while the reverse is true of the class-discussion method.
(c) The lecture-demonstration method is as effective as,

- or more effective than, the individusl-laboratory method, for intro-

 “.ductory courses in chemistry.

(@) There is no significant difference between the
Mecture" and ® project" méthods of teaching the firsgt course in general

- psychology.
(e) It is advantageous to take notes in lectures,

(f) The distribution of one's time equally between solving

~ .problems and reading statistical literature is more profitable in the

- learning of educationasl statistics than spending relatively larger
‘proportions of time in either activity.
(g) The character and length of reading assignments should

. vary with the purpose of the reading; in general, an appropriate com-
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| bination of limited text assignments and supplementary materials
'VQ ShDu1d produce good results in range and scecuracy of information.
(h) Other things being equsl, the depsrtmental plan is’
‘~more effective than the grade plan of teaching in the upper grades of
the elementary school, \
(1) The use of sound pictures is a definite aid to teaching.
() The contract plan of individualized instruction is
superior to a discussion plan, or the usual method of teaching the social
sciences in the seventh grade,
(3) In general, it might be said that the evaluationvof different
- methods of teaching gives relatively inconclusive and sometimes even
/kcontradictory results. Perhaps a statement made by Monroe (31:41) is
~ gignificant relative to the findings:
, It appears ressonsble that the effectiveness of o method may be
. conditioned to such sn extent by a teacher's confidence in it, and the
zeal and skill with which she applies it, that the method itself is a
‘minor factor in teaching success.

(4) Student opinion is a significent 2id to an eveluation of

the results and effectiveness of teaching,

Final Statement of the Problem

The problem of this study is to determine the relative effective-
‘ness of two general procedﬁres in the teaching of college orientation.
‘lThe natﬁre of the course is o brief survey of the physicsl, biological,
;”aﬂd soclsl sciences. The course was designed to give to the college
Vfreshman a preliminary view of each of these rich intellectual fields,

and to aid them in the selection of fields for further study.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Mgjor Problem.- The major problem is to determine the relative
merits of two general procedures, namely, (1) to unify the course and
_the instructibn by having the entire instruectionsl progrem presented
by a single individual; (2) to enrich and broaden the course and
 , instruction by having the major units presented by various specialists.

Minor Problems.- Minor problems are to determine the influence
of certain factors on the relative effectiveness of the two methods,

: and also to ascertain their relationship to the achievement, attitudes,
and development of interests in the orientation course by the students.
Factors considered include: (1) general intelligence; (2) the high
‘school background: (a) subjects studied in high school, (b) results

of high school achievement tests; (3) initial stetus as shown by =
pre-test; (4) reactions to the different units of the course on the

besis of a student questionnsire.
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CHAPTER II

PROCEDURE AND COLLECTION OF DATA

Purpose of the Chopter.- The purpose of this chapter is to show
the experimental set-up for the general procedure to be followed, ihe
selection and equating of the two groups, and the collection of data.

LeMoyne College.- LeMoyne College is located within the city

limits of Memphis, Tennessee. It is a small libersl arts collegehfor
. Negroés, supported by appropriations from the American Missionary
Association, and by a relatively smell rate of tuition. Its faculty
| is bi-racial in character, fifty per cent of whom are colored and fifty
per cent of whom are white, | i;he college has an enrollment of between
jbhree hundred fifty and four hundred students, a large per cent of
whom come from Shelby County in which the city of Memphis is located.
"Mest of the other students come from the tri-state area of Arkansas,
‘Tennessee, and Mississippi, as well as a number of students from the
other states in the union. LeMoyne is rated as a standard college
by the State of Tennessee, and by the Southern Association of Colleges

and Secondery Schools.

Selection of Subjects.- For the purpoge of this study, a large

group of freshmen was selected from those entering LeMoyne College in
24
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'Séptember, 1935. The group consisted of a‘total of one hundred and
sixty students. During Freshman Week these students were required
to teke both an intelligence test and 2 high school achievement test.
For the intelligence test, "The Otis Self-Administering Test of
Hental Ability, Higher Examinstion, Form B," was used. For the
achievement test, "The Iowa High School Content Examination" wes used.
(Copies of these tests are found in Appendix G and Appendix H.)

Pairing of Subjects.~ On the basis of a combination of the re-
~sults from these tests, this freshmen group was divided into sections
with e student in each group paired with one in the other of equal
intelligence and achievement. A correletion bhart of the test scores
"fo:r intelligence and achievement was constructed. The position of
each student was shown by & single dot on the chart. The pairs were
selected by locating dots which were closest together. An illustra-

tion of the use of this technique is to be found in the report of an
experiment by Butterweck (5:116). By this method students of equivalent
intelligence and achievement in high school as shown by the test were

placed in each section, such thet the two groups were s&s near equal as
possible (Table I). The mean of the scores of Section I in intelli-
gence exceeded the mean of Section II by .2 of a point, while the
mean of Section II on high school achievement exceeded the mean of
Section I by .3 of & point.

Pre~test.— At the beginning of the course both sections were
‘glven a pre-test which bed previously been compiled by the specislists
in the different flelds in conjJunction yith the individual lecturer,

This test was designed to secure a cross-section of the information
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- already possessed by thé entering freshmen in the respective fields
“gof the course. It gave a sampling of the major fields of the
~ course. On the pre-test the mean of the scores for Section I ex-
 f'eeeded the mean of Section II by only .27 of a point. The mesns and
. gtandard devistions of the écores on the tests used for equating the
’:groups et the beginning of the course, and alsq for the pre-test are
shown in Table TI.
| TABLE I
MEANS AND STANDARD DEVIATIONS OF SCORES ON TESTS
USED FOR EQUATING GROUPS AT THE BEGINNING OF THE

COURSE IN SEPTEMBER, 1935, AND FOR-THE EQUATED
GROUPS ON THE PRE-TEST OF SEPTEMBER, 1935

——
o

Section I | Section II

Number of Ceses : 80 80

Otis Intelligence Test

Mean SeCesses O SO 26055 26035
Sigm& et tcccscsesas 8.91 9-93
Iowe High School Achievement
Test A
Mean [ AR R ENNNENNNE RN 84—.00 84.30
Sigma 4880 0QOOPRCES 30.70 35.50

Pre~test in Orientetion

Mean LR I X N N E NN 22.91 22.64
Sigma se0 000 sanenee 8.07 9'13

Content of Courge.-~ The Orientation Course briefly surveys the
following fields: (1) Astronmomy, (2) Geology and Physiogrephy, (3)
_ Physies, (4) Chemistry, (5) Biology, (6) Bacteriology, (7) Evolution,
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(8) Anthropology, (9) Sociology, (10) Economics, (11) Politicael Science,
(12) Heredity, (13) Embryology, (14) Physiology, (15) Psychology, and

| (16) Hygiene and Sanitetion.  In sddition to these mejor units, the
course included lectures on "How to Study," "How to Take Notes," and

_ the "Use of the Library," as well as some of the fundamental operations
in methematics. An outline of the lectures is shomn in Appendix A.

Method snd Msterisls.- Section I was taught by specialists from

each of the above departments., Section Il was taught by a2 single
lecturer (the writer), who gave 21l the lectures in the different
fields. Both sectlons were lectured to on the same days at differ-
: ent hours, but upon the same basic materials. In order to keep the
content of these lectures &s much the seme as possible, the lectures
k were based upon the same besic text, "The Nature of the World and of
Man," By H. H. Newmen and others (34), of the University of Chicago.
For the soclal sciences not covered by this text, syllabi were provided
‘ by the social sclence depertments as a basis for the lectures in their
‘respective fields, Prior to the lectures, conferences were held
 between the specialists and the individual lecturer relative to the
k_material to be covered, and together they worked out the tests to be
given at the end of each series of lectures.

Tegts.~ At the completion of each division or unit of the
course, both sections were given the same test covering the materisls
’ef the seriés of lectures on thet unit. These tests on each unit
were compiled by the specialists in colleboration with the individuel

. lecturer. Each test consisted of ome hundred items and usually
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 included true-false, sentence completion, multiple choice, and match-
lking questions. Samples of these tests are given in Appendix B,
’,' A1l tests were of the objective type and did not include any essay
questions. Keys for scoring the tests were made prior to the giving
. of‘the tests, care being taken that the questions be such as to permit
- only one answer, in order to prevent differences in scoring. All
tests were scored by two edvanced students in the college who had
previously taken the course and who in the opinion of the lecturers
were well qualified for the scoring. The scoring was then checked
’by the speciaelists and alsc by the individual lecturer to insure
accuracy in scoring.
The Instructors.- For each unit, three lectures were given,
followed by a test on the materisls covered in the lectures on the
~unit. All of the speclalists as well as the individusl lecturer were
 femiliar with the specific contents of the course. Each of the
specislists had lectured in the course on his specific unit for the
~ two years previous to the experiment (1933-1934 and 1934-1935). The
individusl lecturer had presented all the lectures in the course
 during one of the preceding yeers (1931-1932).
| Each of the specislists had-at least a Master's degree from
‘some reputable college or university, with s major in the particular

field in which he was lecturing. The aversge amount of training was

two years of greduaste study. The above facts indicate an eguivalence
~of preparation and experience for participation &8 lecturers in the
~experiment. Furthermore, all were enthusiastic participants. Since

"rLeMoyne College is a relstively smsll college with an enrollment of
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batween three and four hundred students, with a limited faculty, there
' 15 much rivalry between ﬁhe different depsrtments to secure majors in
their respective fields. Consequently, the lecturers in the
dorientation course felt that the course afforded an opportunity so to
. vaesent the materisls in their lectures as to attract the freshmen into
| their respective departments, eithervfor specislization, or‘to take
’additional gourses.
Dug to faculty limitations, it was necessary for the individual
lecturer elso to serve as specialist for geversl of the units. These
wnits were the basis for tests 3, 4, 13, 18, and 24.

Varisnce in Procedure for the Two Semestergs.— The individual
. lecturer used a different procedure in each of the two semesters. Dur-
: ing the £irst semester, the individual leeturer endeavored to duplicate
as nearly a3 possible the lectures given by the specilalists. He sat
in on each of the lectures given by the specialists, and took detasiled
notes on the lectures, The sttempt wes made to mske the lectures as
neer identiecal ss possible for the two sections, in order that the only
diffarénce between the two sections might be the giving of lectures by
~different specislists on each unit for Section I, and the giving of &ll
| leetures by a single lecturer for Section II.
| An anélysis of stenogrephic reports of persllel lectures, to-
| gebher with obsérvations made by specislists who sat in on the parallel
: ,_(lectures given by the individusl lecturer revealed the following with
k',kreference to the degree of identity between the lectures:

(1) The subject-matter content of the parallel lectures was

esgentially the same.
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(2) There was a tendency on the part of the specialists to
use more techniecel terms in their lectures.

(3) The specialists tended to give more detailed discussions
of the minor details of the content of their lectures than did the

 individusl lecturer.

(4) The individual lecturer tended to stress more the important
énd signiflicant fects of the content.

(5) The individual lecturer tended to stress more the inter-
relation between the verious units than did the specislists.

(6) In the opinion of the specislists and of the individual

: lecturer, these tendencies, although present, were not considered
: ‘sufficiently lerge to constitute significant differences.

During the second semester this procedure was fundsmentelly
modified. Instead of sttempting to make the lectures idenmtical with
those of the specislists, the individual lecturer covered the same

-mgberiels in his own way. He especislly emphasized the essentisl unity
of all scignces and endesvored to picture the various units es & con-
tinuous development of the nature of the world end of men. As much as

possible the technieal terminology charscteristic of each unlt was
eliminated. Care was taken to see to it that the items covered in

-'the tests were sufficiently covered by both lecturers. This latter'

| procedure sppealed to the writer as being more ﬁearly comparsble to

k ~actusl classroom situations as such courses would actuslly be handled

, ﬂnder other than experimentsl conditions. |

Pogt-tegt.~ At the end of each semester, that portion of the
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pre~test was again given which contained the items relatihg to the
divisions or units covered during that semester. Together these
items constituted the post-test or finai test which served as a de-
vice for en eveluation of the extent of improvement in kmowledge

retained as a result of the instruction.

Anslysis of High School Transeripts.- An enalysis was made of
‘the high sehobl records of these freshmen to determine what subjects
_theyfﬁad studied in high school fro& which they might have secured a
background of infomation in the fields covered by the course. Such
| subjects as physics, chemistry, biology, zoology, boteny, physiology,
~ general science, civics, and economics, which might have been taken
in high school, were tabulated. The scores made by these pupils in
‘the orientation course in related fields were studied to determine the
effectiveness of this supposed background in atteining success in these
fields,
Student Reactlions.~ An elsborate questionnaire was devised and
 , u$ed at the end of the course to ascertain student attitudes and re
actions;* |
N (1) Towards the methods of presentation;
(2) Towards the verious units presented;
(3) As compared with other ecourses taken;
(4) The extent to which interest in various fields had been
: developed as a result of the course;

(5) Their points of view and liking for the teats given at

Appendix €
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~the end of each unit.
Finsl Selection of Subjectg in Esch Group.- A number of
- ellminations and withdrawels occurred during the year., For the finsl
statisticel analysis of results, it was desired to consider only those
individuals in each section who had remained in the course for the
entire year and whose initisl status was such that individuals of
corresponding initial status could be found in the other gection,

'  ' This final selection of subjects was based upon a method of pairing
described by Garrett (19:277-8). The distribution of raw scores on
~ each of the separate testz (intelligence and schievement) was reduced
"to percentiles. These separate percentiie renks wére then combined
into a final percentile ranking for each indivifual, Students in

the’twc sections with equivalent composite scores were paired for the
‘ , purpose of a statisticel analysis of the results. (See Appendix D.)
’ This procedure left for the final study a totel of one hundred
'f1;5nd eighteen students, or fifty-nine students in each section. After
. this final selection, the mean of Section I exceeded the mean of
Section II by .16 of a point in intelligence, and by .17 of a point
“kin high school achievement. The means and stenderd deviations of
'; these test scores are shown in Table II,
A compsrison of Table II with Table I shows the groups as
| finally selected to be more evenly balanced as to general intelli-

‘,; gence and high school aschievement than were the ;arger groups forming
- the two sections at the beghning of the year. In terms of pre-test

- gcores, the groups finally chosen differ slightly more in terms of
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TABLE II1

MEANS AND STANDARD DEVIATIONS OF SCORES ON TESTS
USED FOR FINAL SELECTION OF EQUATED GROUPS IN
JUNE, 1936, AND FOR THE EQUATED GROUPS ON
PRE-TEST OF SEPTEMBER, 1935

H

Section I | Section IT
Number of Cases : 59 59

Otis Intelligence Test

Mean eseecscscces 28.15 27099
Sim ssesccevsee 9008 9014

Iowa Achievement Test

Mean 29 0800 a0sdse . 90008 89091
Si@ﬂ. esecsesssces 29.78 32040

Pre~test in Orientetion

Mean evesssencene 24.13 220%
Sigm& seseccsses e 7-80 7-92

- means than the complete sections as originslly selected. On all
three tests, however, variebility (shown es sigma) is slmost identi-
cal for the final groups, whereas initially veriability was greaster

for Sectiom II.
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CHAPTER III
RESULTS OF THE FINAL TEST, BOTH SEMESTERS COMBINED

Introduction

Purpose of the Chapter.- In this chapter a comperison is made

of Section I and Section II results for the year as z whole, in terms
_of initial and finel tests, without regerd to the variation in
‘procedure between the first and second semesters. The results may
‘be interpreted as suggestive of genersl findings only.
The Finagl Test.- At the end of each seﬁester, thgt portion of
the pre-test was given which contained the items relating to the
~divisions or units covered in the lectures during that semester. To-
gether these items constituted the post-test or final test, which
served as a device for an evaluation of the extent of improvement in
knowledge retained as & result of the instruction. The items of
which the test consisted were compiled by the various imstructors who
participsted in the experiment. The test consisted of a total of
one hundred items, of which twenty were trué-false; forty-eight were
| sentence-completion; and thirty-two were multiple—choiée. A copy of
- the test will be found in Appendix E. The items in the test had
"ﬁreviously'been tried out on the freshmsn cless of the previous
34

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



yeer as their final examination, and revised on the basis of the re-
sults.

Objective of Initisl and Finsl Tests.- The objective of the
~ initial test was to ascertain the knowledge already possessed by the

“entering freshmen with reference to the materials of the course. By
using the same questions in the final test, a fair indicetion is se-

k cured of the gain in knowledge as a result of the instruction in the
course. This gein could be indiceted by finding the difference between
the number of correct responses made on the initisl and final tests.

Reliability of the Test.- The reliability of the complete test

jvas found to be .86, This coefficient of relisbility was found by
the method suggested by Garrett (19:271). He says:

i If a test hes no duplicate and csnnot well be repeated, we may
t . meesure the rellability of half of the test and then by Spearmen's
- formule find the reliability of the whole test. The procedure is as
follows: First, we make up two independent sets of scores by combining,
- 88y, alternate exercises in the test. For example, one set of scores
. may be the performance on the odd exercises, e.g., 1, 3, 5, etc., the
- other set the performence on the even exercises, e.g., 2, 4, 6, etC.;
. or some other plen mey be used., These two sets of swores are now
o _ correlated to find the reliability of the half test. If the self-
S correlation of the helf test is ceslled ry, substituting N = 2 in
- Spearman's formula, we can calculate the relisbility of the whole
: test by the formula,

rx = 2I'h
14 Ty

In using this formuls we meke the sssumption that the hslves
; of the test as we have made them wp are approximately eguivalent in
o difficulty and content.

' In the above formula, r, equals the reliability coefficient for
the whole test; r, equals the r for the half test.

Date for the application of this procedure were secured from

the pre-test reéords of one hundred and sixty students. The correlation
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“ of the test halves produced a coefficient of .76, and the application
kl of Spesrman's prophecy formuls produced a reliability coefficient of
+86.

‘ The differences between the scores made by the students on the
© initial test and the final test indicate the amount of measursble in-

fermation gained by those students as a result of the course,

Statistiecal Technique Employed

The Genergl Plan.~ The general plan for handling the experi-
' mental data follows the method suggested by Monroe and Englehsrt (32:
1'1—75). The notation znd formulee presented by these writers will be
reviewed briefly, as a besis for a presentation of the results, the
application being made to the dats of this study.

The Notstion Used.- For the initlal test at the beginning of
~ the course, |
| Let e represent the individusl scores made by the students in
Section I on the initisl test.

Let ¢ represent the inmdividusl scores made in Section II,

Let Ey represent the mean of the scores for Section I.

Let Cl represent the mean of the scores for Section II.
 For the finsl btest at the end of the course,

Let e' = raw scores mede in Section I on the finel test.

Let e¢' = raw scores made in Section IT on the final test.
Lét E2 - mean of scores for Section I on the final test.
Let 02 = mean of scores for Section II on the final test.
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‘Then for the initial test

For Section I - €15 €5, €35  eeeee €, Whose mean is E
For Section II - s cz, C3s +eses ©C Whose mean is C,

And for the finsl test

For Section I - e'l, 3'2, e'3 coce e'n whose mean is E2

For Section II - ¢'_, ¢' , ¢' .... ¢' whose mean is C
1 27 3 n 2

(See Appendix F for these rew scores.)

The mean gain in achievement made by Section I is Ey - Ey and
is designated by the symbol, "Gain E." (This may also be attezined by
caleulating the individusl geins end aversging them.)

The mean gain in achievement made by Section II is Cy - Cy and

s labeled, "Gain C."
The difference in geins, D, 1z equal to Gain E - Gain C.
Let 15 - coefficient of reliasbility.

rp g & correlstion between initizl snd finsl test scores
12 of Section I.

T, - eorrelstion between initial and final test scores
c
12 of Section II. :

According to Monroe snd Englehart (32:64-5):

: To determine the standsrd error of measurement of the difference
~.in Gains D, one should insert the values of the standsrd errors of
“measurement of the Gains E and C in the formuls below.

G—Z

2
O—meas - G- mess measG .
8.

- - D GainE in,

Computation.~ The caleulation follows:
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T, o= 86 E, =213 O‘dmte = 7.8
& rEle =.39 K, =65.46 | O—diste, = 10.59
1R c
N= 59 Co = 63.34 T aist , = 11.16
Gain E = By = By = 65.46 - 24.13 = 41.33
Gain C = 02 - c1 = 63.34 -~ 22,93 = 40.41
D = Gain E - Gain C = 41.33 ~ 40.41 = .92
T - Tatgt VI~ T1p
meas '\/—N—

K VI 2 N5

~ ofmeasc = _7.2V1 - .8 = .39 d-mea"s = 11.16 V1 - .86 = .5

C

. V59 2 59

These values should be inserted in the following formulae:

Q—"measG,ainv E ::'\/;' 2measEl7£ a 2nuaasF2 ~2n _ +07 measEl . Tmeas%

BBy
T neas = \/}zmeas # d"zmeas -2 <O meas . . T meas
Gain C = c ¢, °r ¢, * Cy
1 2 ClC 2 1

R ) .\/ 3 R
| measG&inF_, (.38)° £ (51)° -2 x .39 x 38 x 5l = .5

/ r'o—meaSGainC = \/(-39)2 £ (54 - 2 x .35 x .39 x .54

54
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Wheasﬁ = ‘v/z}s)z £ (5402 = .73
- Difference in gains = .92

- Critical ratio = _.22_ = 1.26
: 72

4 criticel ratio of 1.26 = 3962 £ 5000 = 8962 cases in 10,000 or 90
 chences in 100 that the true difference is greeter than zero,.
Results.~ These results are summarized in Table III which shows
the comperative geins of Section I and Section II from the initial test
: to the finsl test.
TABLE III

COMPARATIVE RESULTS ON INITIAL AND FINAL TESTS

Section I | Section II

Number of Cases 59 59
Initial Test

Mean [ 2R B 2K BN B BN BN N O B Y N ) 24.13 22.96

Sigma(diét:)loo0ooo 7.80 7092
Finel Test

Mean .."'!.!..0" 65.46 63.36

Sigma(dist.)"""' 10.59 11.16
Gorrel&tion eeseres s ER LS 039 035
Gain L3N K 2R BN N K BN AR B BC IR R B I BN AN BN N 3 A N 3 41.33 AOCAJ-
Coefficient of Reliability .. .86
Difference in Gaine .eeeveses .92
Sigma(diff J) treereeescesees .73
Gri‘bical R&tio L2 K 2R B IR B IR N BN X N IR N ) 1.26
Chances in 100 ceesssesvosce 90
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The difference of .92 in the gain of Section I over Section II
’ | is not a statistically reliable difference, as shown by the eritical
 ratio of 1.26. A critical ratio of thres of more is accepted as
: indicating practical certainty thet a true difference in the same
“direction exists. Monroe and Englehart (32:66) give the following
 formu1a for the chances of the statlistical signiflcance of a differ-

‘ences
E. G.* = Diff,

278 x T oipe,

A eritical ratio which is less than three is not generally
_accepted by statisticlans as a reliable difference. According to

Garrett (19:133), a ——L2— of 1.26 is 126 _ or ghout 42 per
i T qies, 3
- cent of what it should be in order to insure a difference always

greater than zero,
Garrett says (19:133):
It is usually customery to teke a —E=§§§E: - of 3 as indicative

of complete reliability, since -3 € includes practlcally all of_the
cases in the distribution of differences below the mean. A —3=§ZEE—

- greater than 3 is to be taken as indicating just so much added
~relisbility.

McCall (29:404-5), uses the formulas

E. C, - Difference _.
2.78 x q—diff.

When the expression ix equal to 1.0, the chances that the true

 _ difference has the same sign are in the ratio of 369 to 1. This is

- the critical point below which differences should not be recognized
es significant. E. C. = 1 equals just exactly practicel certainty.

According to Monroe and Englehart (32:75):

3#
E., C. = Experimental Coefficient
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A discussion of the significance of s difference in gains
~ - should meke it eclear that caution must be exercised in interpreting
& small difference and that the interpretation cennot be accomplished
by the application of any formula or group of formulae. In general
it ie necessary to inquire carefully and critically into the conditions
. of the experiment; then the best that can be done is to estimate the
. allowance that should be made for imperfections in the data. Since
- an estimate must be considered only an approximation, it follows that
the interpretation of a relatively smell difference in gains must be
somewhat uncertain, When the difference is relatively large, definite
conclusions may be justified, but even in this case they must be
- restricted to the conditions of the experiment.
Since the difference found was relatively small and unreliable,
it follows that the differences in achievement attsined under the two

‘ procedures are not signifieant.
Summary

The results presented in this chapter 1ndicate that there is
no significant difference in the achievement attained in the two
different sections as judged by the difference in gains from the
initial test to the final test. What differences do occur are in
favor of lectures by specialists. The chances are 90 in 100 that the

.:superior achievement by the students in Section I who haed lectures
by specialists as compared with the students in Section II who had
lectures by a single individusl is not due to chance. The odds are

nine to one ér only 42 per cent of what they should be to insure a
7differénce in achievement always greater than zero,
The failure to find significant differences between the results
for Section I and Section II for the year as a whole indicates the
: necegsity for bieaking down the general results end analyzing the data

in terms of such detailed factors as may appear when the evidence is
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considered semester by semester, and unit by unit, Chapters IV

and V present such a detailed analysis.
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CHAPTER IV
RESULTS OF THE TESTS GIVEN AT THE
END OF EACH SEMESTER

Introduction

Purpose of the Chapter.- In Chapter III comparisons were made

';>of the equated groups with reference to the gains made in achievement
’from the initial test to the final test as a result of the instruction
for both semesters combined. In this chapter comparisons will be
mede of the gains made in achievement from the initial test to the
tests given at the end of each semester.

Procedure.- During the first semester the individual lecturer
~endeavored to duplicate as nesrly as possible the lectures’given by
the specielists. The extent to which this was accomplished hag been
indicated in Chapter II. During the second semester the procedure
‘was varied to the extent that, instead of attempting to make the
~f léctures identieal with those of the specialists, the individusl
klecturer covered the same materiesls in his own way.
At the end of each semester, that portion of the pre-test was

:,given agein which contained the items relating to the division or

units covered by the lecturer during thet semester. From the results

of these tests were obtained the gains made from the initial test to

43
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.~ the semester tesls.

First Semester Results.- Table IV shows a comparison of the galns
aI;d the relisbility of the gains made from the initial test to the
aelmester tests for the paired groups. TFor the first semester, the

2 difference in mean gains was found Yo be only .10 with a critical ratlo
of .07 or 53 chances in 100 that the meen gain of Section I would exceed
TABLE IV

GAINS AND RELIZBILITY OF GAINS FROM THE INITIAL TEST
TO THE FINAL TESTS FOR EACH SEMESTER

——— — o -
——— -~ r— ———

et e

s
Section I [Section IT
First Semester
erorcee 03 .
Sim(diﬂt.) ceeswve 6033 8’79
Sigma(mean) cecessee &2 1.14
Differenceé eeecses <10
Sigma(diff.) seeeee 1940
Critical Rabio eees .07
Chences in 100 ¢sse 53
Second Semester
Mean(gains) encecoe 25055 24.63
Si@m(dist;) cense 8’60 ' 8.74
Signm»(mean) sesvrenn 10G2 1'03
Difference seasccse ‘9:2
Sigma(diff.) LI W 1045
Criti€al Raltio seee .63
Chances in 100 seee 74
Number of Cases 59 59
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the meen gain of Section II. This indicates that there was practically
ﬁ‘iyﬁo difference in the achiévement of the paired groups during the first
‘Hf semester under either method. The odds are only 53 to 47 in favor of
» Section I, or practieally no difference at all, These results are
V Just what might be expected if the lectures for Section I and Section
- IT really duplicated each other.
Second Semester Results.- For the second semester the differ-
‘ence in the means of the gains was found to be ,92 in favor of the
 ;;method used for Seetion I, The critical ratio was .63 or 74 chances
 in 100 that the mean of Section I would exceed the mean of Section II,
the odds being approximately 3 to 1. The difference is small snd
 wnrelisble. Here a difference appears, but it is not marked. So
;far as it is to be trusted, it indicates better prepasration for the
~ finel exeminetion by the specialists.,
Comparigons.- Comparing the results in gains for the two
: semesters, it was found that both Sections I and II made higher gains
~ 'dnring the second semester than during the first semester. For
Section I the difference in gains for the two semesters was 9.25 in
_’favor of the second semester. The standard error of this difference
'~,k_is\l.35. The difference in gains divided by the standard error of
~the difference gives a critieal ratio of 6.85. TFor Section II the

difference in gains for the two semesters was 8.43 in favor of the

‘ffsecond semester., The standard error of this difference is 1.54 and
the critical rastio is 5.50. Both of these differences are large and

.. gtatistically significant.
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Cause Differences.~ These large differences in the gains
for both sections in the second semester over the first semester can
~ probab1y be accounted for when the causes which may have produced them
. ~are considered. An analysis of the scores made on the initial test
- shows that the students scored successfully on comparatively few of
- the questlons relating to the social sciences. The units on the
gocial sclences were lectured upon during the second semester; as a
- result the students mede the greatest gains on the subject-matter on
fwhieh they lmew least at the beginning of the course., An enalysis
of the students' high school transcripts shows that most of them took
3 fwo or more courses in physicsl and biological science in high school,
(The distribution of the subjects taken in high school is shown in
"~ Table X on page 66.,) The majority of the lectures on these sciences
'Qccurred during the first semester. The students made least galn on
’those items about which they knew most et the begimning of the course,
a8 shown by the scores on the initial and final tests. Thus they made
least gain during the first semester and most gain during the second
]semester. Finally, the freshmen had become better adjusted to college
1 11£3 and to the lecture method of instruction, and had settled down to

- more effective work by the beginning of the second semester.

Summary

The results of this chapter indicate that there is very little
~difference in the achievement attained by the paired groups under

Sars either procedure, as Judged by the differencés in gains from the
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’:yinitial test to the tests given at the end of each semester. What
' :small differences do occur are in favor of the method of lectures by
Specialists.
‘ During the second semester the differences in the gains of
‘Section I over Section II are slightly higher than for the first
- semester. The difference, however, is small and unrelisble and
Qtould geen to indicate that the variance in the procedure for the
gecond semester did not produce a significant difference.
The students in both sections made significantly higher gains
'in achievement during the second semester than they msde during the
: first semester. Apparently under either procedure or method of
instruction, students would accomplish more during the second semester

than during the first semester.
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CHAPTER V

RESULTS OF TESTS ON THE DIFFERENT UNITS
Introduction

Purpoge of the Chapter.- In Chepter III comparisons were made
of the results of the course as indicated by the gains made in achieve-
meﬁi from the initial test to the final test. Chapter IV compared
“~the results of the tests given at the end of each semester. In this
chapter, comparisons will be made of the differences attained by the
:'two sections as indicated by the tests which were given at the com-
pletion of the series of lectures on each unit. The content and

method of scoring these tests have been indicated in Chapter II.

Statistical Technique Employed

In treating the data, the means, or sverages, of the scores
mede by Section I were compared with the means of the scores made by
Section II on the tests. The standard deviations of the distributions
of the scores were computed for the peired groups.

The relisbility of the means was determined by computing the
‘éiandard deviations of the means. Differences between means may be
statistically significant or may be due to chance. In order to
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- determine whether these differences are stétisﬁically significant, the
‘  eritical ratio of the difference between the means of Section I and
Section IT was computed (the difference between the means divided by
‘ :‘ﬁhe standard deviation of the difference between the means). A
eritical ratio  of three or more indicates practicsl certainty that
- & true difference in the seme direction exists.

In Chapter III, in comparing the gains made by the equated
‘groups, the long formula was used in determining the reliability of
the difference.

According to Walker (43:54):

If an investigator, arguing from the abbreviated formules, has

. decided that e particular difference is so small in relation to its

-gtandard error that it cannot be considered significent, it is quite
possible thet the use of the longer formule would cause him to revise
his conclusions., This would not be true if there were a negative
.gorrelation between the varlates contributing to the differenee, butb
““such cages are rare in educational research.
~(a) Difference between the performance of the seme individusl on

: two ocecasions.
r = coefficient of correlation between the two sets of scores
‘ made by the same person.

(b) Difference between the performesnce of equated individusls.
r = correlation between score made by child in group 1 with

his peir in group 2.

The coefficient of correlation was computed between the gains

- made from the initial test to the finel test for the equated groups

v,’and found t0 be -,20. Since the correlation was found to be negative
- and very low, the short formula was used to compute the reliability
kef the differences of the test scores in this chapter. Furthermore,

- the number of subjects taking each test varied, seldom being at the
meximum of fifty-nine in each group. At the same time 1t seemed

‘, desirable to keep each group as large as possible. Use of the short
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formula does not misrepresent the facts, except in so far as it fails
 to show reliability quite so high as it might be were the long formmls

- used,
Results

Comparison of Mesns for the Twenty-four Tegts.— In Table V are
.shown the comparative results of the tests given at the end of each

series of lectures. An analysis of Table V shows that-in seventeen
k', of the twenty-four tests, the means of Section II exceed the means
of Section I. In seven of the twenty-four tests the ﬁeans of Section
I exceed the means of Section II. In six of the seventeen tests in
"~ which the means of Section II exceed the means of Section I, the
. differences are statistically significant. The critical ratios of
these six tests are 3.62 for test 4, 5.19 for test 5, 3.81 for test 6,
“5.07 for test 9, 4.79 for test 10, and 5.32 for test 18. These
differences are large and relisble and indicate practical certainty
,’that on these six units the means of Section II would always exceed
the means of Section I. |
In no one of the seven tests on which the means of Section I
exceed the means of Section II is the difference a statistically
significant one.
The reliability of the differences on the seventeen tests
favoring Sécticn II are shown in Table VI, and for the seven tests

faevoring Section I in Tsble VII.
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TABLE V

RESULTS OF TESTS GIVEN ON EACH
OF TWENTY-FOUR UNITS

s

Section I Section IT a; ao
|t

o © fa)

~~ 0 o~ w B B :"j

s |8 S le |8, |8l <

0 ) 101 o Q QO

pa © = © § al B a 3

cle | & &8s | & |8 |85|&3 2

B3 |3 1213 | B |5 |5358 @

L = o) &= = @ = S alA & S
3 76,72 11.15| 58 | 69.13 | 15.80 | 58 7.59 2.40
4| 55.81 ] 16,50 | 56 | 65.22 | 10.56 | 55 9.4 3.62
6 68.63 10.50 58 76.25 | 11.25 52 7.62 3,81
T ‘56.01 15,60 57 | 61.40 | 13.85 55 5.39 1.7%
8 | 52,24 17.95| 57 | 57.86 | 17.05 | 56 5,62 1.73
9 | 5741 1435 56 | 69.57 | 11.20 | 58 12.16 5.07
~"10 65.22 | 12,00 | 57 | 75.61 | 11.65 | 58 10.39 479
11 | 65.86| 13.00| 58 | 63.88 | 14.00 | 58 1.98 0.76
12 1 83,10 10.45| 58 | 87.50 8.80 | 59 440 .48
14 | 60,06 | 13.30 | 57 | 64.82 | 15.30 | 54 476 1.54
15 | 63,29 | 11.80 | 57 65.42 | 15.30 | 53 2.13 0.83
16| 7179 | 16.65 | 56 | 73.50 | 16.65 | 55 1.71| 0.55
17 | 67.92 | 14.00 | 59 73.62 10.40 58 5.70 2.52
19 | 69.68 | 10.75 | 55 | 69.59 | 13.80 | 55 .09 0.04
20 | 78.03 9.75 | 57 | 82.16 | 13.05 | 59 413 1.79
}’21 60.87 | 10.65 | 58 | 63.49 | 10.95 | 56 2.62 1.13
22 | 68,54 | 12.50 | 48 | 65,97 | 15.05 | 52 2.57 0.83
1;23 64,91 | 11.75 | 56 | 62,23 | 12.50 | 56 2.68 1.19
24 | 66,14 | 11.50 | 55 | 62.00 | 11.65 | 59 V2% VA 1.94
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TABLE VI

52

RELIABILITY OF DIFFERENCES ON SEVENTEEN
TESTS FAVORING SECTION II

Critical Ratio

No.'of Test Chanceg in | Approximate
10,000 * Odds
1 .03 5120 ltel
4 3.62 9998.41 Certainty
5 5.19 ' 9999.9975 | Certainty
6 3.81 9999.297 Certainty
7 1.71 9564 19 to 1
8 1.73 9482 19 to 1
9 5.07 9999.9973 | Certainty
10 479 9999.9899 | Certainty
12 2.48 9934 150 to 1
13 2.48 9934 150 to 1
14 1.54 9383 15 to 1
15 .83 7967 4 to 1
16 .55 7088 2 tol
17 2.52 9941 160 to 1
18 5432 9999.9988 | Certainty
20 1.79 9633 26 to 1
21 1.13 8708 9 to 1

*From Garrett (19:91, Table X).
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TABLE VII

RELIABILITY OF DIFFERENCES ON SEVEN
TESTS FAVORING SECTION I

No, of Test| Critical Ratio Chances in | Approximste
10,000 Odds
2 2436 9909 108 to 1
3 2.40 9918 120 to 1 -

11 76 7764 3tol
19 : 04 5160 1 1tol
22 .83 7967 4 tol
23 1.19 : 8830 7 to 1l

24 1.94 9735 37 to 1

According to McCall (29:404-5):

The odds of 369 to 1 constitute the critical point below which
differences should not be recognized as significant.

Results for Units in which the Lectures were the Same for Both

| "SectiOng.— For the five units in which the individual 1ecturer'presented
k} the lectures for both sections, the differences are in favor of Section
. I on tests 3 and 24, the odds being 120 to 1, and 37 to 1, respectively.
. l ‘The differences are in favor of Section II on the other three tests,
4y 13, and 18, On test 13 the odds are 150 tokl in favor of Section
II. On test 4 the odds are 680 to 1 in favor of Section II, and on
‘Vtest 18 the odds are indeterminstely high in favor of Section II.

Both of these last two differences are large and statistically

| significant, the odds being considerably more than the critical point
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of 369 to 1,

The fact that these odds in some instences favor Section I and
in others Section II when both sections are taught by the same in-
cgtructor would seem to indicate that the lecturer makes relatively
little dlfference in the determinetion of achievement when the materials

" ere equally well presented, |

The results of the tests are in favor of lectures by a single
individual in seventeen out of the twenty-four or seventy per cent of
the tests. In six or twenty-five per cent of the tests the differ-

'”: ences are significant and relisble. In one of these cases, however,
;’test 18, in which the odds sre grestest in favor of Section II, there
is reason to believe that the large difference may be due to the
 trensfer of informatioﬁ from the students in Section I to the students
 in’Section II during the interval between the tests, in spite of the
precautions taken to prevent such an occurrence.

Comparison of the Dats for the Two Semesters.- The first twelve

. of the twenty-four tests were presented during the first semester and
covered the lectures on the physical and biological seiences. The
last twelve of the twenty-four tests were presented during the second

nfsemester and covered the lectures on the socisl sciences. For the

}jfirst semester the means of Section II exceeded the means of Section I

< on nine of the twelve tests, including five of those where the differ-

- ences sre statistically significant. For the second semester the
meens of Section II exceeded the means of SectionlI on eight of the

t twelve tests, including one of those where the difference is
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- stetistically significant.
| An anslysis of the data reveals no significsnt difference in
fl achievement attained as a result of the varisnce in procedure for
" the two semesters or for the different subject matter fields. What
differences do occur tend to favor Section II for immedigte recall
f ern the physieal and biologicel sclences.
B Comparisons with Results for Genersl Tests.- A comparison was
- made of the results found in Chapter III as portrayed in Table III
where the differences favor Section‘I, snd the results shown in
Table V where the differences favor Section II. An analysis of
 these results seems to indicate thet, in terms of lmmediste response
,és’shown by the tests given at the completion of the lectures on each
unit, the scores msdie by the students favor the method where £1l the
-~ lectures were presented by & single 1ecﬁurer; in terms of delayed
. response, as indicated by the finsl test et the end of the course,
 ‘student-scores favor the method where each separate unit is presented

by a specialist.
Summary

The results presented in this chapter indicate that there is no
congistent and signifiesnt difference in the achievement attained by

. the psired groups as judged by the differences in the means of the

. seores made on the tests given at the completion of each series of
lectures. What differences do occur favor the method where all the

lectures are given by a single lecturer. In sixteen of the twenty-
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four tests the differences favor this method. In six of the tests
‘ the differences favor the method where the lectures on the verious
units sre presented by specialists. For the remsining two tests
there is practically no difference in the achievement attained.
In contrast to the results in Chapter III where the differ-
 énces.favor the method of presentetion b& specialists, the combined
results indicate the following:
(1) In terms of immediate recall ss judged by the tests given
- at the end of each series of lectures, the results favor lectures by
.8 8ingle individusl.
(2) In terms of delayed response, or retention, as judged by

the final test, the results favor lectures by specislists.
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CHAPTER VI
COMPARISONS OF THE EFFECT OF THE TWO PROCEDURES
ON STUDENTS MAKING HIGH AND STUDENTS MAKING

LOW SCORES ON THE INTELLIGENCE AND
ACHIEVEMENT TESTS

Introduction

Purpoge of the Chapter.- Chapter V made comparisons of the
‘results of the tests given at the completion of the lectures on each
unit, The differences between the means of the scores for the two
'Sections were found and tested for relisbility. This chapter deals
with the differences which obtain between the equated groups for
those subjects making high scores end those msking low scores on the
intelligence and high school achievement tests. The results of the
tests and the reliebility of these results are treated in two sectioms,
one for results relsted to intelligence and one for those related to
school achievement.
These comparisons were made to ascertain the relative effect
of the two procedures on the general attainment of the students in
~,‘£he orientation course a&s relsted to their scores mede on the intelli-
' gence and the high school achievement tests. Brighter students
:rkmight possibly be better prepered to assimilate the waried viewpoints
. of a number of lecturers; while those with better academic preparation
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V,might perhaps be more ready for the synthetic treatment a single

lecturer would tend to give.

Results Related to Differences in Intelligence

Due to the limited number of cases dealt with in this experi-
ment, it was believed desirable, in msking comparisons between'groups

of high and low intelligence, to select as the group of high intelli-

‘gence the upper fifty per cent of the cases; snd as the group of low

vintelligence the lower fifty per cent of the cases,

In order to use measures of reliability it is necessary to

- have the number of cases at least twenty-five or more.

Garrett states (19:142):

In interpreting stendard errors we always make the assumption

thaet measures obteined from successive samples are distributed accord-
- ing to the normal probability curve. This assumption is only true,
- however, when the number of cases is large; it is not valld when the
- semple 1s smell. Hence the significance of e measure of probability is
_econditioned upon having & sufficiently large number of cases, If N is

58

less than 25, there is little sense or justification in using reliability

o HeesSures .

Comparigsons.-~ The raw scores mede on the "Otis Self-Administering

jjTest of Mental Ability - Higher Exeminstion," were used as the basis for
; ; the comparison., The twenty-nine students in Section I who made the
‘highest scores on the intelligence test were compared with the twenty-
fﬁine gtudents in Section II making the highest scores on the test.
 In 2 similer menner, the twenty-nine students in Section I who‘made
" fthe lowest scores on the intelligence tést were compared with the
f  twentybnine students in Section II who msde the lowest scores on the

| test. The comparisons were made on the bagsis of the galns mede by
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| these two groups from the initiﬁl test to the final test, the date
« . for the two Semesters being thrown together.

Table VIII shows the results of the comparisons of the gains
made from the initial test to the final test for the students in the
ki.two sections meking the upper and lower:fifty per cent of the scores

on the intelligence test.
TABLE VIII

GAINS FROM INITIAL TEST TO FINAL TEST FOR
SUBJECTS OF HIGHER AND LOWER INTELLIGENCE

Section I | Section II

High Intelligence

Number of Cases ... 29 29
Mean(gains) cs0s0sss e 44—.12 43009
Slgma(dist.) seccane 9-48 9.20
Sigma(mean) essessse 1075 1.70
Difference essensee 1003
Sig!na.(diff‘) ceeense 2.44
Critieal Ratio .... 41
Chences in 100 ..... 66
Low Intelligence

Number of CasesS e.e 29 29
Mean(gains) secesve 40.40 37.81
i@l& esesosos 10-61 12.90
Sleme (516t.) 7
sigm,a,(mean) ses0e00 e 1096 2'39
Difference eeceeees 2.59
Sim{diff‘) css s se e 3'09
Critical Ratio .... 84

Chences in 100 sese. 20
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For the students making the highest scores in the two sections
-on the intelligence test, thé difference in the mesns of £he gains
from the initial test to the finsl test was found to be 1.03 in favor
1‘of Section I. The standard error of this difference was 2.44. The |
‘eritical retio of 41 indicates that the difference was not statis-
tically significant, the chances being only 66 in 100, or odds of
2 to 1 that the mean of Section I would exceed the mean of Section II,
For the students making the lowest scores in the two sections
“on the intelligence test, the difference in the means of the gains
~ wWeg 2,59 in favor of Section I. The standard error of this differ-
"ence was 3.09. The critical ratio of .84 does not indicate a
 gtatisticelly significant difference, the chances being 80 in 100, or
’:odds of 4 to 1 that the mean of Section I would exceed the mean of
Section II,
A further snalysis of Table VIII gives the following results:
For Section I the mean of the gains for those making the high intelli-
:génce scores exceeds the mean of those meking the low intelligence
~scores by 3.72. The standard error of this difference is 3.15 and the
eritieel ratioc 1.,18. The chances sre 88 in 100 or odds éf approxi-
‘ 1mately 7 to 1 that the students making the high intelligence scores
- din Secﬁion I will improve more than those making the low intelligence
gcores.
For Section II this diference in the means is 5.28 in favor of
the students meking the high intelligence scores. Thestendard error

of this difference is 2.93 snd the eritical ratio 1.77. The chances
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are 96 in 100 or odds of 24 to 1. As has been previously stated, a
~eritical ratio whieh is less than three, or odds of less than 369 to
‘1 do not indicate a statistically significant difference.

Summsry.- Apparently there is liﬁtle difference in the effect
of the two_pmocedurés on the genersl achievement of students meking

high and those making low scores on the intelligence test.  The

:differences which do occur favor for both high and low groups the

method in which the lectures asre given by specialists.

The differences in amount of improvement from initisl to final
tests between students of high intelligence and students of low intelli-
gence for both sections are not stetistically significant. However,
ihe probabilities are that students of high intelligence would attain

 , more under either procedure than would students of relativelyylow

intelligence,

Results Related to Differences in High
School Achievement

Comperigons.- Comparisons were mede on the basis of achievement
in high school as measured by the scores mede on the "Iowa High School
Content Examination," The twenty-nine students in Section I who
mgde the highest scores on this test were compared with the twenty-

" nine students in Section II making the highest scores on the test
" (Teble IX). The difference in the means of the gains made by these

two groups of students from the initisl test to the final test weas
found to be 2,90, The sigma of the difference was 2.90, the

critical ratio 1, the chances in 100, 84 or odds of approximately
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5 to 1 in favor of Section I.
In & similar manner, the twenty-nine students in Section I
. who made the lowest scores on the high school achievement test were
| compered with the twenty-nine students in Section II msking the lowest
gscores on the test.

These results are shown in Table IX, The difference in the

S aversge of the gains made from the initial test to the finsl test

| was found to be 1.23 in favor of Section I. The eriticsl ratio of
43 indicetes that the chances are 67 in 100 or odds of 2 to 1 in
favor of Section I.

Comparing the students in both sections making the high achieve-
ment scores on the test with those meking the low achievement scores
glves the results which follow: For Section I, the difference between
kthe means of the geins for the students meking the high scores snd
those making the low scores was 1.35 in favor of the students meking
, the high scores. The sigme of this difference was 2.65 and the
eritical ratio .51; the chances are 69 in 100 or odds of approximstely
2 to 1 that the students with higher’achievement in the high school
test will gain more in the orientation cowrse than thoge with lower
achievement.
| For Section II this difference between the means was .32, the
“sigma of the difference 3.08 and the critieal retio .10, or practically
- no difference.

Summary.~ The results of these comparisons indicate that the

~ gehievement made in high school as judged by the scores made on the
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TABLE IX

GAINS FROM INITIAL TEST TO FINAL TEST FOR
SUBJECTS OF HIGHER AND LOWER ACHIEVEMENT

e Sr—

Section I |Seetion IT

High Achievement

Number of cases .eececss 29 29
Mean(gains) esecsesescone 42.88 39098
Sigm(diSt.) ssessssance 12.30 9.75
Sigma(mean) sesevcsees 2028 1080
Difference LR 20 I I JF BN BN IR BN BN N N 2.90
sigm&(diff.) sesevvecsa 2090
Cri‘bie&l Ratic sssesssse lloo
Chances in 100 ..eeeees 84
Low Achievement

Number of Cases ..ececes 29 29
Means(gains) [ FE N FRERENNEN) 41053 40030
Sigﬂa(dist.) essesevsens 7.47 13050
Sigma(mean) sesscevsoe 1!38 2050
Difference (A ENERNENNERENN) 1023
Sim(diff.) seesessses 2.84
Gritieal B&tio sesessess 043
Ghances inlm L N N NN ] 67

~'high school achievement test seems to have no significant effect on
the attainment made in the orientation course under either of the
tio general procedures. The odds are 5 to 1 thset the students meking
’the high scores on the tests would gain more when the lectures are

given by specislists. The odds are 2 to 1 that the students making
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the low scores on the achievement test will gein more when the lectures
.are given by specislists., These differences are smell and unreliable.
The odds are 2 to 1 that the students making the high scores
;ém the schievement test would make more gains under lectures by
: ; ‘kspecialis’ss than would the students making the low scores. There is
| iaractically no difference in the attainment made by the students
g meking high scores and those meking low scores in achievement in the

section where all the lectures are given by a single individusl.
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CHAPTER VII
ANALYSIS OF HIGH SCHOOL BACKGROUND

Introduction

Purpose of the Chapter.- Chapter VI made comparisons of the

- effect of the two procedures on students of relatively high and low
~intelligence. This chapter deals with an analysis of the high

- 8chool records of the students to ascertain what subjects they
studied in high school from which they might have secured a back-

g gtound of informestion in the fields covered by the orientation
course. Such subjects as physical geogrephy, chemistry, physics,
biology, zoology, botany, general sclence, civics, and economics,
which were found as taken in high school were tabulated. The scores
‘mede by these pupils on the various tests given were studied to deter-

: mine the effectiveness of this supposed background in attaining

success in the course.

Digtribution of Subjects Taken in High School.~ Table X shows
the distribution of the subjects teken in high school, and the number

~ of students in each section whose high school trenscript indicated
that they had received credit for these subjects in high school.
The average number of courses taken in high school in the
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TABLE X

FREQUENCIES OF ELECTION OF HIGH SCHOOL
SUBJECTS BY MEMBERS OF EACH SECTION

Subjects Taken in High _Frequencies of Electlon

Sehool Section I | Section II
Physicel Geography ceees 8 7
ChemiStTy oecvessccensss 42 48
Physies .eccvevecccecas 35 39
- Blology eeseveccaccecs 28 23
ZOOLlOZY cesoesscccscca 0 1
BOtSRY  eseessesescnos 1 2
Physiology eeeecescces 2 0
General Science ..ceses 26 22
Civies seseesceccecascse 34 33
Economic8 seeesesccscas 10 10
NODE ceeevescacnvscscccs - 10 5

8 Iields surveyed by the orientation cowse was 3.15 for Section I and
k, 3416 for Section II. There were ten students in Section I andnfive
' students in Section II who had no high school beckground fér the
. course in terms of high school units of credit.
- Analysis.- A majority of the students in both sections had
credit for high school chemistry. Forty-two or 71 per cent of the
";students in Section I and forty-eight or 81 per cent of the students

 4n Section II took chemistry in high school. In Table V, test
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 ::"number seven is the test on the chemistry'unit. The mesns of 56,01
“fer Section I and 6l.4 for Section II are very low in comperison with
 most of the twenty-four tests, ranking twenty-second snd twenty-third
f'réspectively. Either the test in chemistry was relatively much more
“zdifficult than the other tests, or the high school work in chemistry
- vas not effective in the attainment of success in the unit on
chemistry, as judged by the scores made on the test. The same comment
applies to biology, which was the field of test eight in Table V. The
 mean for this test ranked twenty-fourth or lowest for both sections,
[ in spite of the fact that biology was taken by twenty-eight or 50 per
| ‘cent of the students in Section I, and by twenty-three or 39 per cent
. . of the students in Section II.
i The comparisons are somewhat different for physics which was
taken by thirty-five or 59 per cent of the students in Section I and
by thirty-nine or 66 per cent of the students in Section II, Physics,
1fﬁhe field of test six in Table V, ranks eighth for Section I and
£ifth for Section II. Either the test on the wnit in physics was
«‘ceﬁparatively less difficult or the high school besckground in physics
~was more effective in the attainment of success in the unit on physies,
jfas,judged by the scores made on the test.
Civics was teken by thirty-four or 58 per cent of the students
in Section I, and by 33 per cent of the students in Section II. The
: meens for test seventeen, inm political science, rank tenth for
' ’Séction I and eighth for Section II, as shown in Table V.

The lectures on the units in astronomy, geology, physilography,
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physies, éhemistry, and biology were all given during the first

. semester, Since the mejority of the units in science were presented

g during the first semester, the gains made from the initial test to

the test given at the end of the first semester can be used as a basis
for certain comparisons based on these units.
Table XI shows a comparison of the gains mede from the initial

" test to the final test given at the end of the first semester for the

- students who had taken three or more units in high school science,

and those who had taken two or less than two units in high school
science.,

| An analysis of Table XI reveals that for both sections, the
students with three or more units in high school science failed to
‘gain as much as those students with fewer units of high school science.
‘The students in Section I made slightly higher gains than did the
students in Section II in both instances. The gains made by the
~gtudents with an average of less then two units in high school
; :seience exceed the average gains for the whole group in both sections.

A comparison of the scores made by the students in both sections

who hed fewer than three high school units in science revealed that on
the initial test these students made relatively lower scores than were
- made by those with three or more high school units. This greater
amount of information already attained by these students with three
V  or more units as shown by the relatively higher scores msde by them
oﬁkthe initlal test, probably accounts for the smaller gains which

\ they made from the initial test to the test given at the end of the

. gemester,
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TABLE XI

GAINS MADE FROM THE INITIAL TEST TO THE FINAL
TEST FOR STUDENTS WITH THREE OR MORE UNITS
IN HIGH SCHOOL SCIENCE AND FOR THOSE
HAVING LESS THAN THREE UNITS IN
HIGH SCHOOL SCIENCE

Section I|Section II

- Number with three or more high school units 34 27
- Average number of Units seescerecincscrses 3.4 3.26
Averasge gain, first semester ...eeeecscscs 15.4 12.7

“”Hhmber with less then three high school

units 8B 0SSP BNV BSNPIPRIOELININSIBPESEILIEDNISLYS 25 32
Average number Of Unit8 seeeevecrcocsences 1l 1.6
»Average gain, first semester esevesvseesees 17 1606
Number with no high school units eseeeceeces 10 5
Average gain, first semester .cececscsscse 17 13.8
A‘vera.ge ga.in, second semester eevesessases 26.5 21
Average gain, whole group, first semester . 16.3 16.2
Average gain, whole group, second semester 25.55 24.62

Although the students average only .73 of a unit of high school
work in the socisl subjects for Section I and .75 of a unit for Sec-
~ tion II, the gains made during the second semester, during which the
-~ lectures on the social subjects were presented, far exceed the gains

mede during the first semester.

The ten students in Section I who had no high school units in
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"~the fields covered by the orientation course made average gains which
- exceed those made by the entire group.
| Summary.~ The results of the comperisons made in this chapter
 seem to indicate the following:
| (l) The achievement made in the orientation course is not
determined by the specific units of subject-matter taken in high
school.
" (2) Students with little or no high school background in the

field covered by the orientation courge tend to gain as much or more

v‘than those with some high school background, in terms of high school
 units,

(3) Students tend to mske most gains in those fields in which

- they know lesst at the beginning of the course.

(4) Novelty seems to be an incentive to learning.
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CHAPTER VIII

ANATLYSIS OF THE STUDENT QUESTIONNAIRE
ihtroduction

In previous chapters, mnalyses and comparisons have been
~ made which were based on the results of various types of tests.
"“j sIn this chapter an analysis will be made based on the reactions
" aehtainad from the student questionnaire.
’ The student gquestionnaire was used at the end of the course
 ' %o ascertain student attitudes and reactions:
(1) Towards the method of presentation;
(2) Towards the various units presented;
(3) As compared with other ecourses taken;
(4] To the extent to which intereat in various fields
| had been develgped as a result of the course;
(5) Their points of view and liking for the tests
given at the completion of each unit.
The questionnai:e was filled out by the students during
regular scheduled meetings of the seetimns, two of the final meet-
' 'inga of the classes being allowed for this purpose. They were
o filled out under the direction of the investigator, the students
- being permitted to ask for clarification or interpretation of the

 ‘questiona.

7%
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The necessity for making certain uses and comparisoms
which the investigator desired to ascertain from the results of the
gquestionnaire, prevented the giving of the questionnaire, anony-
. “mously. The students in both sections were asquainted with the
. general nature of the experiment and they had developed a keen and
ry‘se,n'uine intereat in the outcoms. This interest was appealed to
in; motivating their singerity in the checking of the questionnalires.
The analysis will be made in the order in which the questions
| appeared on the guestionnaire. (& duplicate of the questionnaim

: appears in Appendix C).
Time Spent in Preparation for Each Assignment.

The anawer to the first question in the questionnaire merely
 indicated the section in Which the student belonged.
The second question asked: Approximately how many minutes
B;ia you spend on the av@ragq in preparation for each assignment in
this courae?
| The average number of minutes given by the students as the
~ amount of time spent in preperation for each assignment is shown in
| Table XIT, The responsss indicate that the students in Seetion I
7’,,g§ant on the average approximately fifteen more minutes in the pre-
 paration for sach assigument than did the stuents in Sectiom IL.
‘The eritical ratio of this differemce is 4.03, a fact that indieates

‘that the difference im time apent is statistically significant.

[Tl AR A
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TABLE XII

AVERAGE NUMBER OF MINUTES GIVEN BY STUDENTS
AS THE AMOUNT OF TIME SPENT IN FPREPARATION
- FOR EACH ASSIGNMENT

Frequencies of the
Indicated Response

Section I | Section II
Average Number of Minutes
100 = 109 ccveessncaca 2 -
90 = 99 tovervnneens 6 -
80 - 89 ..ovieenenns 1 -
70 = 79 vevecennnses 1 1
80 - 69 c.iicecenanes 10 7
BO = 592 teiirinnenns 1 2
40 ~ 49 J.ciicnnnnee 15 2
30 = B9 Leevrccnsnen 16 21
20 = 29 iiinencnnnns 4 @
10 = 19 soevcannnens 3 10
. I 51.2?‘ 36.52
Sigme (diat.) ..............;. 23.40 15.60
Sigma (meam) “CCCrireecceces 3.08 2.08
Differente seccececosrcscercans 14.75
Sigma 1T 23 ROLAARARREEEETRET: 3.68
Critieal Ratio cieveeecccncesne 4,03
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 Judging from this evidence, studenta spend more time in the preparation
| of each assignment when these assignments are made by different

inatructors at constantly recurring intervale, than they spend in

. preparation for assigmments which are constantly being made by the

same instrustor. It is logical to assume that the necessity for

T ,'&ﬁapting themaelves to & different lecturer at constantly recurring

intervals may necessitate thias larger expenditure of time.

Student Rea ctions to the Method of Presentatiom

The response to question three indieated the students® reac-

| tions to the method of presentation of the Orientatiorn Course. For

: %hie question as well as for the questions which follew, signifieant

~ typas of reactions were given on the gquestionnaire and the students

: were instructed to check im the blank spaces provided for that purpose,
those statements which best indicated their own individual reactions.

’ Table XIII shows the number of times the siudents of each

: gaction checked ﬁhe different reactions. As indicated by their
"'i‘espon,aes, the majority of the students im each section naturally pre-

 ferred the method of procedure which was used for the section in which

v they belonged, All of the students, however, knmew of the difference

s . in the procedure which was being used for the two different sections,

and a number of vthem, in e¢ach section, indiecated a preferaence for the
. procedure being used for the section to which they 4id not belong.
‘ About the same number or approximately sixty-three per cent of
the students in each section were of the opinion that the units were

‘*_,‘;ﬁall connected. An even larger number, 43 or 73 per aent in Section I,
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TABLE XIII
STUDENT REACTIONS TO METHOD OF FRESENTATION

b

Frequencies for
Indigcated Response

Section I Section II

() Preference a specialist for
each divisioﬁ 49 8 6 N O 06 B 000NN 4? 1\5

(b) Preference a single leecturer
for entire cours® «.cicecesscces 12 44

{e) The units were well
ccnnected 0 906000 Qs IR EBEROGENSS 37 w

(@) The units were taught as
separate divisions with
little connection seeeverocssee 10 12

() The whole course seemed &

‘ continuous development of
the "Nature of the World

and of Man.™ ....ovivveenncnans 43 51

(f) The leecturers used too many
t&chﬁiﬁal tems LI BN BN DN A O B B B N N ' 9 10

(=) Some of the lecturers gave
“ information beyond my
SOmPIehensSion ceeceesvccasscnse 27 28

(n) Other leetures were easily
eomprehande& 0 ¢SSOIV EPSEOEESEDLESORS “ 49

(1)} The lectursers over-emphasized
their special fields ceecvevese 8 3

(3) The instruetion was equally
goofk in all £ields sevcecocases 26 34
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and 51 or 86 per cent in Section IT considered the whole course as
‘a continuous development of the "Nature of 'the World and of Man."
Since there was a difference here of 13 per cent in the number of
~ Tresponses, the standard error of this difference was found; +the e¢hances
were 96 in 100 or odds of 24 to 1 im favor of Section II.
Edgerton and Paterson (16:378-391), give a method fér determ-
ining the standard error of the difference between two percentages.

The formule used is given by Wule (46:269):

6 = z
. 6 2
(aifr.) N 5p2

The computation was as follows:
Let p; @ per cent of responses by Section I.
Let P, = per cent of responses by Seetion II.

2

p. = 73% 6, - .o58 6p, = .003364

p, = 86% 6p .002025

6 [
.048 pz

6(¢1rr.) = 13% or .13

Substituting these values in the formula:

\/ .003364 £ .002025 = -\ /.005369

073

g(ditf. )

L

6( airr.)

eritical ratio = .18 = 1.78
073

kahaneai in 100 = 96 or odds of 24 to 1

| This meens that if the experiment were repeated under similary
-gonditions, the odds are 24 to 1 that more of the students would
‘ﬁ.onsider the eouras a continuous development of the "Nature of the

- World and of Man" in the ssetion in which the lectures are all given
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by a single legturer, than in the section in which the leatures are
given by a number of different s?ecialists.

Approximately the same number of students in eaeh group,
15 per cent of those in Sectiom I and 17 per cent of those in
Section II, considered the leeturers to have used too many tebchnieal
terms.

A larger number, 46 per cent of those in Section I and 37
per cent of those in Section II, reacted that some of the hetukas
gave information beyond their comprebension. The difference is
hot significant. Speace was provided in the guestionnaire for the
naming of the fields where this situationm occurred. For Seetiom I,
the highest frequencies were for Bacteriolegy and Biology, with ¢
each, and Fhysics, with 8. For Seetion II, the highest frequensies
were Embryology, with 13, Physiclogy, with 12, Anthropolegy, with 9,
and Biolegy, Baoteriology, Fhysics, and Chemistry, with 8 each.
The scelal aaieﬁeaa were least frequently named in both sestions.
The indications are, that the materials in the legtures on the
bioleogical and physieal sciences should be simplified and made easier
and more comprshensible to meet the needs of leass capable students.

By far the greater per eent of the students in both seetions
oonsidaré& most of the leetures as easily comprehended. An analysis
of the fields named revealed that the atudents considered heredity
and the social seiences (aociolagy, economdes, and politieal seience)
as the units most easily cauprehended by both sectiona. These
responses to items ™g" and "h" ér@ significant when it is considered

that a majority of the students had some background of informatiom
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in the physiecel and biological sciences which they obtained in high
. .8c¢hool, end which they did not have in the social sciences.
Twenty-six or 44 per cent of the students in Seetion I, and
\ thirty~four or 58 per cent of the students in Section II, considered
‘the instruction as equally good in all fislds. The standard error
ef this difference of 14 per cent was found; the eritical ratic was
1.54, indicating 93 chences in 100 in favor of Section II. The
odds were thus 13 to 1 that the lectures by the individuael lesturer

- were more likely to be regarded as equally good in all fields.

TABLE XIV

GENERAL REACTIONS OF STUDENTS TO THE ORIENTATION
COURSE
C ' ’ Freguency for
Indicated Response

Reactions Seetion I Sectimm II

{a} There were so many things

_ presented, I am confused ....eescae 2 2
(b} In most or all fields, I have :
g&ined ROWledgc essensecsessessene 80 41
(0} In some fields I have gained
knowledge and insight secececsceee 16 a5
(4) In some other fields I have
becoms confuBEd secevsscesscovccen iz 10
(e} Too meny faets were mressnted ..... 4 5
(£} About the right number of facts
- to make the material clear ,ecese.. 47 41
(g) Too few facts were presented
-to make the material clear cecec.. 4 7
(b} The units have all been related.... 36 49

(1) The units were just so meny
distinet divisions ceecesccocecees 2 &
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Genoexrel Reactions of the Students to the
Orientation Course

Question four aimed to obtain eertain genersl reactions

‘of the students to the course. These reactions are shown in
- Table XIV. In general the responses as indiesated tell the story.

Only two in eéeh seetion felt that the mass of informatiom pre-
sented in so meny different fields was confusing; a few however
felt that the material was confusing in certain specifie. fielda.

An analysis of the students who named some one or more
fields in whiech they were confused, revealed that in every instance
with the exeeption of bacteriology, embryclogy and physiology,
they were students whose seores on intelligence and achievement
were exceptimnally low, and who haed spent least time in preparation
for the assigmments, according to their own checking of these items.
) A relatively large percentage of the students in both seetions

- felt that "Abouﬁ the right nmumber of facts were presented to make

the material elear.”

For item "h" - the units have all been related, the numbers
checking the item were 36 or 61 per cent in Section I, and 49 or
83 per cent in Section II. The standard error of this difference
of 22 per cent was found. The critical ratioc was 2.2% or 98 chances
in 100 that the lectures by the individual lecturer were regarded
as correlated better than those by the specialiats, aa judged by

" the student questionnaire.
Student Reaetions to the Various Units

Question five was designed to ascertain the reactions of the
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students towards the various units in terms of the development of
likes and dislikes for the course. The question: provided for a
five-point reactinm as follows?
(a) a definite liking fop, (b) & mild interest im,
(6) no effect,  (d) a mild distaste for, and
(e} a definite dislike for.
A tabulation of the students likes and dislikes far the
various units is shown in Table XV. An analysis of Table XV
reveals a striking correlation between the two sections in terms
- of thelir checking of their likes and dislikes for the various units.
Ranking the reactions in column (a) a definite 1liking for, in both
sections and finding the coefficient of correlation between these
ranks, by the Spearman "Footrule" or method of gains (19:192-3), the
" correlation obtained is R.' 68 or r = .87, By the same method,
the correlation between the two sections for their reactions to
coluzn (e) a definite dislike for; r = .55. If columms (a) a
definite liking for, and (b) a mild interest in, are cambined for
aach seetion, the correlation between the order of merit for these
reactions is 87, Similarly a combination of ecolummns (&), & mild
~ distaste for, and (e), a definite dislike for, yields a correlation
of .78 between the reactions of the two seetions.
These relatively high corredationa would seem to indiecate

that there is little differenee in the sffectiveness of the two

procedures in the development of a liking for or a distaste for the - -

materials of the lectures, as judged by the student qﬁestionnaira.
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TABLE XV

STUDENT LIKES AND DISLIKES FOR THE VARIOUS UNITS

_Seetion I

__Section II _

1 -1 8
o 5
o | » ol law ﬂ o
Sq 8 L S2e2U 8 8fg
L& ] B e ot 2 ort] 8- ’ ol - o« -
ot Migy O ,Q}JﬂP,w’r{;aw—( Dot et
o i 3=t PR b B} I g B B o Ul Al o
&7EA & SlE 5l Adfa N 2 olE 3la ©
4 |8 Jo |la |\ |< o |a |m
First Semesber » - \
 ASETOROMY +eveeecvns 26|23 7| 12 |aalse] a1 )1
Geology and [ | |
. Physiography ... 1212318} 6 | 5 | 623514 | @& |6
 Physios ...i..eeenn, 11lesl 1110} & |10j2e] 2|9 |9
“';;Ghémistry cevervenns 21lz0| 7] 8 3 |1eles| 7}e |7
© BLGLOBY seeverenenn zalzs| e| 7|1 |15|es| 8|6 |7
 Bactericlogy e...... 16|16) 9jiz| 6 |14]2al11 | a6
.- Hyglene and : ‘ ‘ ’
 sanitatiom ...... 28l22] 4| 5} 2 |3¢l1e] 5o 1
Second Semester
 Heredity seveereeons s5({16| 3| 3] 2 [42fi5] 2 {0 |o
 ADthropolegy ....... 1817 1310 2 |21 liel1z2 |3 |4
'H0C10L0BY +rerensans s1l20] 4| 4|0 |a3lea| 1|1 |0
ECONOMIES «oesrensen esl1s] 7| 7| 4 |2z]as| 9|3 o
Politieal Scienze .. e6|17] 5| 7|4 |22]|24}] 8|5 |oO
. Phys10lOZY eeverenes 11]18{ 14| & |20 |13 |15|1e | 5 hs
 Embryology ceeeeses. 18{iel 10| 5|8 |11 l1e{12 {8 ho
 Evolution sue.eee... | 23|25| 6| 4|1 |27l28| 4|6 |4
PSYGHOLOZY ov.v.een. | 24]18] 8 5 |sef1r| ¢ |3 |2
| Total veeenes. 345 Js17[127 | 98 |57 nav’Fss pei fes |71
Per Gent ..... a7 35| 14]10] 6 |32|s6|l1z |7 |7
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Combining the totals of colums (a) and (b) in both seetions,
~ and also combining the totals of columms (4) and (e) for both
~ sections, in order to obtain the total distribution of likes end
: dislikes, the following results are obtained: 71.5 per cent ef the
k total number of responses of the students in both seetioms indicate
' that they have developed a definite liking for or a mild interest in
’ | tha’ various units; 13.5 per cent of the responses indicate no
e ». eoffect, and 15 per eent of the responses indicate a definite dislike
- or mild distaste for various units.r
k Judging by the students' responses to the questiomnaire, the
orientation course as a whole was highly successful in developing ‘(
#’aud.ont liking for, and interest in, the wvarious units upor whieh

’ thg leetures wers based.

Student Reactions to the Extent to Which the
Orientation Course Duplicated Work
Tak&n 1n High School
Question six was designed to aa#ortain the extent to whieh
the lescturers, im their lectures, tended to duplicate the work whiech
o the students had already taken in high school. These reactions
_are shown in Table XVI,
As judged by the students respomses, fox 10 or 17 per cent
:  0£ thé. pupils in Section I, and for 15 or 25 per cent of the students
‘in Section II, the materlal was practically all new. For 44 or
: ‘?Ejpor ¢oent of th§ students in Seetion I, and 32 o:? 54 per cent of
. those in Seectiom II, a relatively largs smount of the materials of

‘ehos lectures was considered new.
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TABLE XVI

STUDENT REACTIONS TO THE EXTENT TO WHICH THR
ORIENTATION COURSE DUPLICATED WORK TAKEN
IN HIGH SCHOOL

Indicated Response
Seetion I Seetion II

(a) Materially practiecally
i all new 40 ss 0000000000000 000000 000 10 15

(b} A small amount of new material
Siven Sesessesecssrnsscsnsnecen s, 5 12

(e} A large amount of new
material giv@n Secsesessesssesesse 44 32

{(a) Most of the material was a
duplieation of work taken
1nmgh Scho@l GO s 8602000000000 G Q

None of the pupils in either seation ecnsidered most of
;. ‘the material as a duplieation of work teken in high school.
Student Reactions to the Amount of Time Spent
in Preparation for the Qrientatimn Course
As Compared with Theiy Other College
Courses
Question seven was designed to determine the amount of
preparation required for the orientation course as compared with
' other required freshman courses and electives. The students'
 reaetions to this question are shown in Table XVII}
Reguired Courses.~ Judging by the students responses,
the students in both sections spent more time in preparation of

 their assignments for the other two required freshman courses than

khhoy spent in preparation for the orientation course. In the
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TABLE XVII

AVERAGE AMOUNT OF TIME SPENT IN PREPARATION FOR
EACH ASSIGNMENT FOR THE ORIENTATIGN COURSE
AND OTHER FRESHMAN CUURSES, ACCORDING
TO STUDENT REPORTS

-

Freshman Courses Section I Seation II
‘ Number | &ver. No. | Number | Aver. No.
- T&kiw Min. Tﬁki%‘ Min.
Required Courses
College Orientatiom eevse... 59 45 59 35
1 : mog@an H’iatory senssea e 59 ‘ 85 59 ‘ 50
English Composition and :
Rh@tOI‘iG Sbensesresc et 59 130 59 80
Electives
Bocial SCiences sesesesesen. 31 60 47 40
- Bi'olugy and ZOOloEY seceeees 4 120 8 60
GOllQ&a MGEbra eseesccasrne 8 80 8 40‘
 Inorgenic Chemistry ........ 16 80 8 80
‘Foreign Languages .....c.ees 16 45 31 50
_ Eduoation and Psychology ... a8 50 38 a0

) ’,";t;a‘sa of Burcpean History, this difference may pertly bé socounted for

k :‘by the large amaﬁnt; of reqﬁﬁéd o‘utaride‘ readinész and zpeeial repoﬁs

f aasigned to them, In the case of English v&om;position. and Rhaﬁnric,

fe "bha students were réquired to write a timme each week on varioun‘
,yktgg'zioa assigned to them. Judging dy their responses, hawevei', the
e vafyl’;ﬁd'e‘r’xts in ’Se‘ction I spent a much lérg& amount of tima in thq. pre-

‘ T‘pa:%ation of their assi@m@ﬁtz in sach of their required courses than
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414 the students of Section II. This difference will again be
_ referred ta in a later paragraph.
Eleetives. J’ud,gmg by thelr responses, tha studenta in
hath seations spent as much or more time in the preparation of the
"».",:,":assignmenta for their eleostiva eourass, than they spent in the
'pra;paration of the ‘assigmonts ror‘ the @riintatioﬁ ‘okoyurs'e. n
‘évéi"y iﬁstance with the exception of forelgn languages, the students
in Section I spent more time than 4id the students in Seetion II.
In the judgment of the investigator, the wide dise:re:pancy
between the amcunts of time given by the students in the two seotiona
o is subje@t ta queation. The dirferonces of thirty-fiva minuteaf for
hia’eary, forty minutes for English an& algehr&. and sixty minutas for
biolqu, are entirely toa large to be reliablc. It is hardly possi~

‘,Bﬁlo‘ that the mejority of the more studious subjects could he in the
‘aams swtlan under the comditions by which the twe groups were paired.
A probable axplanation might be that, in the interval between the

’pazfiods during which the students in the two different saections filled

out the.' gquestionnaire; +the students of Section II as & :cesul‘t o‘f'

i ’:‘&iseussing the time given by the members of Section I, dac-ide& to

S indicate smaller smounts of +ime.
Extent of Qverlepping B&-’@weén Gourses

. Question '&oismv was designed to aseertain the ex’eémt‘. to which,
' in the opinion of the studente, the materials of the various unita
| "Ziﬁiﬁk"bhe course tended to duplicate the materials of other sourses

_they were taking in college.
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The reactiomg to this question are shown in Table XVIII. 4n

 analysis of these data is difficult. It is diffieult for freshmen
to discriminate between materlals which are different,; closely
’-Jfélatéd, or identically the same. The two seetiona, however, give
\“:‘g‘aaaﬁiona to this questiom. Tt would seem that for the most part,
 the amount 61‘ overlapping, as indicated by their responses, is not
,mpre than would normally be essential for the pfoper correlation of
| the 'material‘t. Eér all their courses, a fotal of only six students

- felt that there was too much overlapping.

Value of the Orientation fourse in
Comparison with Qther Courses
Question nine was designed to sscertain how the students

valued thaéniantation course in comparison with their 'other— college

TABLE XVIII

STUDENT REACTIONS TO THE EXTENT TO WHICH THERE
WAS OVERLAPPING BETWEEN THE ORIENTATION

Sestiom I Section II
2] o

2] . =) . .

P (R (I (N

4o (8 alg e 3 Al ‘égﬁ o e

wdlad |2y §3 w8l a3 23 53

@t lg | ooy Blod | € B {EH b

g2 |38 |S8|sE 98| 85| S&| 25
i 25 [HC (8918 gy & & &
 Inorganie Chemistry ....| 18| 4 |11 (1 | & | 4 4| o
 80c1010ZY seesececccceas| 16| 6 |10 | O | 24 1| 4
 Blology & Zoology -.....| 4| 2| z |0 | 8| 4 4| o
W Peyobology & Education..| 28|10 (18 (0 |3s | 13 | 22| 1
Egonqmi@& sessssanssenane g 3 o iz 4 8 0
‘Political Science see... 6| 4 Q 11 4 0
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courses in general. The students' resctions are shown in Table XTX.
’ Approximately fifty per cent of the students in both sections
felt that they had gained more valuable information from the orien-
: tation course than from any other single ecourse requiring a similer
' amount of time. dnother twenty~five per cent of these students felt
TABLE XIX

STUDENT REACTIONS TO THE ORIENTATION COURSE
AS COMPARED WITH OTHER COURSES TAKEN

Frequencies of
Indigated Re BpONSS

Reactions Sect.I, |Sect.IX

(a) On the whole, would have praferred
» covering the meterial in regular
COUTABE ¢ovsresrvessvesesesssscensses 2 4]

(b} Would bave preferred giving the
. full time of the orientatiomn courss
to one or more specialized courses.,, 10 8

{¢) Gained more valuable information from
L the orientation course them from any
other single course requiring a

simlilar amount of tim‘ sreesossssense a7 29

~ (d) Gained leas informatiom of value
~ from the orientation course than from
any other single eourse requiring a
aimil&r munt Qf timﬁ e 0P IgOssIROERNTS 4 a )

(e} Gained approximately an equal amount
of valusble information from the
arientation eourse as from the
AVOraga COUXSO essecccsscncrsosscssse 16 16

' » " that they had gained approximately the same amount of valuable
'in‘rarmatien from the orientation eourse &s fyom the average course.
[ anlx four of the students im Section I, and two students in Section

I, felt that they had galned less information of value from the
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orientation eourse than from any other single course requiring a
similar amount of time,
| Question ten approaches this problem by securing a five-
point rating. The question as stated was! Comparimg the
Orientation Course with your other courses, check the one of the
following statements which best glves your opinion of its value.

{a) & great deal more valuable .c.esvessscces

(b} Slightly more valugble eeseessssercccssss

(e) About the same Valu® secscescesoscsocoacs

i

(d} Slightly less valuable sesescsscsvecccces

(a) Decidedly less valuable® seesscscsesssssss

The reactions to this question ere shown in Table XX.
The results seem to indieate that the two procedures were about
equally effective in giving to the students informatiom which they
felt was valuable $o them. In each group the weight of student
opinion is thet the course is of greater rather then less value,
in comperison with other courses. From thig poimt of view, the
oouréa as & whole was highly successful, and more than juatifies

it existence as a part of the curriculum.

Development of Interest as a Result
of the Course
For question eleven, the students were given a list of the
sixteen basie units of the course and directed to rank them from
one to sixteen in fhn order of their preference, with refaraneo to
the ex:tenf that their intaerest had been developed as # result of

the coursae.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE XX

BATING OF THE ORIENTATIEN COURSE
IN COMPARISON WITH OTHER

COURSES
Frequencies of
Indicated Response
e _
Reactions Sec. I. Sea. II
{a) A great deal more valuable ..eeee. 15 18
(b} Slightly more valuable seeesecsces 11 8
(e) About the 8ame Value eeceecosovone 27 23
(4) Slightly less valuable seeeesves.s 4 7
(e) Decidedly less valuable ...ceceees 2 8

Since for each section the different units were ranked by
. fifty-nine different students, 1t was neeeasary to f£ind a methed
for combining these ranks into comparable units and then to reduce
: :thaseyunits to a final order of merit. Hull (24:387-491), gives
& method whereby this can be accomplished by means of a formula and
-the use of tablea. By use of the formula the per cent position is
founﬁ, By referring to the tables the corresponding scale seore
_ 1is then found. This scale score can then be multiplied by the
number of times the item has received the rank for that positiom, &

- procedure which gives a compesite score. The total of the composite
' saorea divided by the number of persons ranking the items provides

‘& eomparable unit for finding the aetual order of merit for the

Mc E.g. 4
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Formula: % poeition = 100 (R -~ .5 )
N

IfR=1and K =16

% position = 100{1 - 85} = 3.13
, e

" Referring to the table % position 3.13 = seale score 8.6
If the item was ranked first by four students 4 x 8.6 = 34.4 ete.
Following through the method used by Hull, Table XXI shows
how the students in the paired groups ranked the various units
 with reference to the extent to which their interest was developed
as a result of the aourse.
Using the rank-difference method of finding correlation
aa presented by Garrett (19:191), the correlation between the ranks
of Seotion I and Section II was found to be rho = .86 and P.E. =
«QS,
The results indisate that there is high ecorrelation
between the effectivemess of the two procedures in the development
of the interest of the students in the various units, as judged by
: ; “this proesdure.
Heredity, the social sciences, and evolutiorn were ranked by
both sections as developing the moat intereat. In order to determine
- whether or not the students were influenced in their ranking, by the
’@ades which they made om the various units, the correlation was
~ Tound between the ranks om the various units and the average scores
made on the teats for the respective units. For Seetion I, this
r = ,36 and P.E, = .15. For Section II, r = .35 and P.E. = .15.

 Ewidently the grades made on the verious units hed only a slight
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TARLE XXI

RANKINGS OF VARIOUS UNITS WITH REFERENCE TO
THE EXTENT TO WHICH THEIR INTEREST WAS
DEVELOPED AS A RESULT OF THE
COURSE

' Seetion I Section II

Units _ _Rank Ranle

HOTOAItY +veveruenernrsensrannens 1 1
S001010ZY secesnsesstsvcscsnccses 2 2
. EoONOMiCs eeescscesescssccerconae é 3
kEVOlution‘..........ﬁ............ 4 4
ASEronOMY essveccnssscesscancanes @ 5

~ enlitieal Selenee .eevevsevecccsceds 5 6
 ',ngchology tecsssssseseccnscserene 8 ?
_ Sanitation & Hygien® .vceveeccses 12 8
BLOLOBY cocvvevecccsroasassncncnse 3 9
~‘>yﬁh9mistry cesevecessenstessscenns 7 10
AnthropologY ecececrsesoccsccsacas 16 11
Bgeteriology escessssscccscrscecen 14 12
 PRYSLOB crevecercncnctncncanencns 11 13

Geology & Physiograph¥ ceeeeecces 15 i4
mbryﬂlﬂgy 9808248604088 080280s0ss 13 15

mSiOngy o;ﬂoo.nn...o.o-..0000¢- 16 ls
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-~ relationship to the rankings given the units by the students with
reference to the development of interest.
Students' Ranking of Courses for Certain
Outcomes

For question twelwe, the students of both sections were
directed to rank the different courses ivhieh they had pursued during
the year, with reference to: (A) most energy, (B) most cultural
value, (C) most value vocationally, (D) most valuable for general
information, and (E) most interesting.

Table XXIT shows how the atuéeﬁtx ranked their courses with
respeet to these values. The orientation course was ranked higheat
for genersl information, and relatively high for interest and

. eultural value. It was ranked relatively low for its vocational
“value and‘ for the expenditure of energy. In general there was a
S rélativaly hiéh correlation between the rankings of the two sections

for these outcames of the coursae,

Student Points of View and Liking for the
Teats

For question thirteen, the students were requested to check
~ the statements which best represented their reactions to the tests.
‘These reactions to the test sre shown in Table XXIII. These reactions
my be summariged as follows:

(l.}‘ The students almost unanimously preferred tests after the comple-
 tion of each unit.

' (2} They d1d not feel that too many tests were given.
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TABLE XXII

HOW STUDENTS RANKED THEIR CQURSES WITH REFERENCE
TO THE EXPENDITURE OF ENERGY, CULTURAL VALUE,
VOCATIONAL VALUE, GENERAL INFORMATICON,

Most Cultural| Vooca- |Ganeral Most
Energy| Value tional | Infor- Interest-

Value |mation ing
A B C D E
] H bl ’H ~t t.-‘-! | B = t’«
g la = 4 g% | o gl =} g
. Freshman Courses Sl S s 812|812 .3 2
, £ | » - 4= 4 | 4 £ + » 4
218 2] 3|33 | 8| &
RlA| & & | &|& | &|3 & &
'Required Courses
- Gollege
Orientation .. 8 | 7 3 3 B |7 1)1 3 3
- EnglishsComp. '
& Rhetorie ... 11 1 1 4 | 2 4| 6 2 v 4
Buropean
History secees 3 12 a & 6| 6 2| & 5 6
“Elqe‘hius
Sooisl

Subjeats ..... | 6 |5 | 4| 2 | a |3 | 3| 2 4 2
S&ienoe LI BE I B B BN B IS 2 3 5 ? l 1 5 4 1 l
Languages seeses 4 | 4 ? 4 718 7% 6 5

Bducation &
Paychology ... 7 16| 6 5| 3|4 | 6| 5 7 7

THO sesccecvocee 84 «40 74 84 ‘ &84
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’(5) The students indicated a maerked preference for the sentence-
eompletion type of éuestion, There seemdd to be little choilee
between true-false, matching, and multiple-choice questions.

{&) The students did not feel that the failure to meke use of
essay questions prevented them from indicating the knowledge
they had gained,

(5) A comparatively large per cent of the students in Section I
would have preferred the inclusion of some essay questions.

(8) The students almost unanimously would not have preferred
having all essay questions.,

v(?) Approximately thirty-six per cent of the studenté in Seetion I,
and twenty-five per cent ef‘those in Seetion II felt that the
tests required too mﬁeh memory.

(8) Approximately eleven per cent of the students in Seetion I
and twenty~five per dent of those in Seetion II felt that the
tests required too meny detailed facts.

~ (®) Forty per cent of the students in Section I and twenty-twe per
| cent of those in Section II felt that the tests required s
knowledge of too many technieal terms.
~ (10) The students did not feel that the tests were too difficult.
' f:k’(ll) The students as a whole felt that the tests afforded a fair
4 epportunity for them to indicate the knowledge whieh they had

gained in the eourss.
Other Student Reagtions

Question fourteen provided an opportunity for the students to
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TABLE XXIII

STUDENT REACTIONS TO THE TESTS ON THE VARIQUS UNITS

| ' PFreguencies for

|Indicated Response

Reactions Sect. I Sect. II

(a) It was advantageous to have &
teat immediately afber the com~
pleti@ﬂﬁf esach unit cecvensvrcceseel. 58 88

~

(b) Too many tests were given seeeceees =~ 2 3

(¢} The types of questions which
gave the student the best oppor-~
tunity for indieating the knowl-
edge gained were:

(L) Prue~false «.eececescecsaccce 11 g
(2) Sentence Completion veeesesas 28 26
(3) Maltiple Cholice seececsvnsces 10 12
(4) M&tching LA ENEEENENEFENERERERE XY X 10 13

(d) The failure to make use of essay

B questions 4id not give me an
opportunity to shéw hest what
was 1learned ceeccecesevroncscsccasase 5 5

(e} I would have preferred the inclu-
sion of some essay gquestions .e.eces 23 7

(£} I would have preferred all
2858y questions cicevcscecrsscecnne o 1

{g) The tests required too much:
memary LR IR B O N Y B BE B BN VA PR AR BN AN AU AN N N X N W W X 21 15

() The tests required too many

. Getailed faetﬁ tescecPtsssttevrrred 7 15

(i) The tests required a knowledge
, of too many technigal tOIME eescoes a4 13
";*{j) The tests were too diffioult ...... o 2

(k) The tests afforded a fair oppor-
tunlty te indicate the lknowledge
&ain@ﬁ R T ™™ 48 81

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



;4sﬁate.any other resctions, likea or dislikes, for or\againat the
;‘*Q;orientation;eourae eand for the method of presentation, or to make
( Qomments or suggestions, ,
| The reactions which were given and the number of times which
_ they occurred are shown in Table XXIV. Many reactions whieh dupli-

- ¢ated those ascertained in other parts of the questionnaire are not

included.

TABLE XXIV

MISCELLANEOUS STUDENT REACTIONS FOR
BOTH SECTISNS COMBINED

Reactions ' Fréquenoy

Poo meny subjechs were involved .c.ccecaccecoscsee

Belect a few teschers who gan leeture well ...cece

: BQ no#_ likﬁ women &8s leeturers et essscecsss s BBt

- Too much variation from the basiec text-book ee....

- Have only one seetion for all the lectures .sececee

. Do not make use of a text~hook ..ceivacesseisrccens

'Have more legtures om each unit .eceeeeveccsocccas

- Davote more time to the social sciences cceeesesss
~ . Devote more time to elasas discussions of the

MWGNMHHHP

]
L

S materials R yymmmmmImmmm,mm MY
. Student participation in the class discussions
©7. should be taken into consideratiom in the
S d‘t@mination of grad&s vaessesseetseOses Ve
. The sections should be SmMaller .cceesessceesccncns
- .. The sections should meet dally instead of only
: three times PO WEGK .cccccevssecsesesscvosase
- Leaturers should use fewer technieal terms .......
The eourse alde in the selection of a field
. for coneentration seeseeccrcrisncnvsccrcnccess
Most practical of all the required courses sceeees
Consider course as most valuable ever 1aken ce.es
- Epabled to become asquainted with different
: fields in a short time ceeccccdccsevcosessncsss
e Veekly tasta koep stuﬁ.enta alert Cssesrsesesetner e
- Prevents election of courses which they might

~3 (-

)

o)
o g ooMm

ge ‘ nGﬁ lik@ €08 2200 08CQ0e? 20000080 Sesdoscodosrasedy
- Provides an opportunity to become acgueinted

with the different college instructors .......

“Alds in the melection of ©1lectivVes ecesecvesessssee

O w
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Summary

The findings from the student questionnaire indieated the
following:
(1) Students spend more time in the preparation of their
‘assignments when these assignments are made by different instruetors
at constantly recurring intervals, than they spend when the assign-
- ments are comstantly being made by the same instructor.
(2) Those students who spent an amount of time which was
Tar below the average amount of time reguired by the group az &
o whole made correspondingly low secores in achievement.
(3) Students generally prefer the procedure to which they
have become accustomed.,
(4) The units were better correlated and seemed a more
eontinuous development of the "Katura of the World and of Man,™ in
" ~the procedure in which all the léetures are given by the same indi-
vidual.
(5) There is need for simplification of the materials in
the biolagisal and physieel seiences to meet the needs of the less
~ eapable students.
(6) Theugh. the students regard the instruction in general
‘ ’a:a good, the odds favor more consistently good leetures, when all
g | the 1eotureg are given by the same individual.
(7) Students of relatively low intelligence and poer high
~achool background tend to spend least time im preparatiom for their

g preparation for their assignments, and are most likely %o becoms

feis
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eénruaqd by the materials.
(8) The two methods of proesdurs were equally effective in
{:pradueing a liking for and an interest in the various units of the
Jabursq.
(9} Students spend more time in preparation for courses in
= which there are definite required readings, reporss, themes, and
¢lassroom discussions, than they spemd in preparation for purely
: :lacturq Courses.
(10) The two procedures wére»aqnally effective in imparting
':i 1nfanaation which the students econsidered quite valuable. The
maja&ity of the students considered the eourse as of squal value
‘ ~@: of greater value tham any other of their couraes.
| (11) The two procedures were equally effective in the de~
“‘ 1§16pmsnt of student interests in the various units.
| (12) Students prefer frsqﬁant tests at regular intervals.
- (13) Of the different types of objective questions, the
qutudénts indicate a marked preference for the sentence-completion
type. They indicate 1ittle choice between true-false, matching,
 xénd-mnltipld-eho1ca types.
| (14) There is need for the use of fewer teshniecal terms in

: thg lectures, especially in the seiences.
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CHAPTER IX
SUMMARY

The Problem

Ma jor P:oblg.— The purpose of the study which has been
- Gescribed in the preeceding chapters was to determine the relative
1 mérits of two general proeedures for the p:esontatipn of a leeture
course in college orientation. These were: (1) to unify the
~courss and the instructiom by having the entire instructional pro-
o ‘grem presented by a single individusl; (2) to enrich #nd broaden
ﬁha course and instruction by having the major units presented by
'y,?ariyous sp&cigliata.
' Minor Problems.- Minor problems were to determine the
influence of certain factors on the relative effectivensss of the
o [ ' 4wo methods, and alse to ascertain their relationship to the achieve-
"fif“ime,nt, attitudes, and development of interests in the orientatidn
jé,oume by the students. Faotors considered were: (1) general
jz&telligeneq; (2) the high school background: (2) enbjeéts studied
,\ig high school, (b) results of high school achievement tests; (3}
. initial status aas shown by a pre~-test; . (4) reactions to tha’difftr-

~ ent units of the course on the basis of a student questionnaire.

Proeedure and Colleetion of Data

The Frogedure.- For the purpose of the study the freshmen

%
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. at Le Moyne College during the year 1935-8 were grouped into twe
- sections of eighty students sach. TFrom these, fifty-nine pairs,
agquated on the basis of intelligence and high school achievement,
a0ores, were selected for the final study. For the students in
. 8eetion I, the lestures on the different areas were presented by
ameialists; for the students in Seection II, all of the lsectures
~were presented by the same individual.
The Testa.~ 4t the beginning of the course, the test
whieh was to be used as a final test for the eourse was given as a
, pi'e-t,est or‘ initial test. At the end of each semester, that portion
of the final test was given whieh contaired the iteme relating to
. ﬂu divisions or units covered Ey the leetures during that semester.
Together these items constituted the post-test or final teat, whichk
éorwsd as a device for determining the geins made as a result of the
~ instruction.
The Lootures.~ The course was a brief survey of the
- physieal, biological and social scisneces. Both sections were
< Leeture& %o on the ‘same day at different hours, but covering the
&am;a kbasie materialg. At the compiation of each series of leetures,
_,,bcth seetions were given the same test covering the mateisls of the
leetures. BHach test consisted of one hundred items. Only objeetive
‘tykpea of queations were used. All tests were scored by previously
5 'pi:gpare& keys, and the seoring was cheeked by both the specialist
: s,na the individual leeturer. For each unit, three lectures wers
k:givan, followed by a test. Bach of the lecturers had previously had

- tWo years of experience in the teaching of his unit.
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Tarianegi in the Procedure.- During the firast semesﬁer the
individual lecturer endeavored to duplicate as nearly as possible
the leetures given by the specialists, so that the only difference
between the two sections wauld be lectures by different specialists
on each unit for Section I, and all leetures by & single lecturer
for Section II. During the sscond semester, this procedure was

varied to the extent that instead of duplieating the lectures of
the specialiasts, the individual lecturer presented the same materi-~
‘8ls in his own way.

High School Bagkground. ~ 4n analysis was made of the
transoripta of the students to ascertainm what subjeets they had
studied in high school from which they might have secured a back-

: gr,onmi of information in the fields covered by the coursa. The
" sgores made by these puplls in the wvarious tests wers studied to
determine the effectiveness of this supposed background in attain-
~ing suecess in these fields.
| Smd«ent u estionnaire.~ An elaborate questionnairve was
| d&viaei and used at the end of the eourse to ascertain student atti-
: tudn and reaetions: (1) towards the methods of presentatiom, (2)
L :’:"éqwarda the various units presented, (3) towards the eourse as com-
pared with those towards other courses taken, (4) the extent te
o yhieh interest in various fields had been developed as & result of
| “thc eourse, and (5} their points of view and liking for the tests

. given at the completion of each unit.
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Statistical Technique Bmployed

The reliability of the initial and final test was found
by the methed of self-correlation and the applieation of the
Spearmen prophecy formula. The general procedure for the com-
parisons of the egquated groups involved the calculations of the
meen, standard deviation, correlation coefficients, reliability
of the mean, standard error of the difference, ecritical ratio,

and the chanees in one hundred of a resl difference.
Major Findings

(1) The results indicate that there is no significant
differenes in the achievement attained in the two different
-sections as a result of the two different procedures for the
presentation of the leetures.

(2) In terma of immediate recall as judged by the tests
given at the end of each series of lectures, the results favor
lectures by a single individual.

(3) In terms of delayed response or retention, as judged
by the final test, the results favor lectures by specialists.

{(4) In terms of genefal intelligence, the results indicate

- that there is no signifieant difference in the achlevement at-

tained under either method of instruction.

(5) Students of relatively high intelligence tend to
achieve more under eithey method of instruction than do students

of relatively low intelligenge.
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(6) The results indicate that the achievement made im high
school as judged by the scores on the high school achievement
teost, has no significant effect on the attainment made in the
orientation course under either of the two general procedures.
(7) The results inglioata that the high school baekground,
in terms of apecifie high school unita of credit, has no signifi-
- cant effeot on the attainment made in the orientation course.
The indications are that students gain most im those fields im
which they knew least at the beginning of tha eoursa.
(8) In general, students who spend an amount of time which
- 1is fer below the average amount of time required by the group as a
: whole, tend to make correspondingly low sgores in achlevement,
(9) The probabilities are that an orientation eourae will
be better correlated and a more continuous development inte a uni-
fied whole, when all the lectures are presented by a single lecturer,
than when the leectures are presented by a number of different spe-
clalists.
(10} The probabilities are that the leetures will be more
o consistently good in orientation ecourses, when all the lectures are
prewented by the same lecturer.
(11) Students of relatively low intelligence and poor high
...~ 8chool background tend to spend least time in preparation for their
assigonments, and consequently, are most likely to become confused by
the mass of materiels presentad in an orienmbation course.
(12) Students tend to spend more time in preparation for courses

© in which there are definite required outside readings, special reports
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. 'ta be made, themes to b,a' written, or classroom discussions, tham they
’spand in preparation foxr purely leature couraesa.
(13) The two proesdures are equally effective in imparting
information which students consider gquite valuable, |
(14) Students appear willing to rate the orientation
eourse as of equal value or of greater value than any of their other
~courses.
(15) Students prefer frequent teats at regulasr intervals.
(16) The students indicated a mérked preference for the
- sentence-gompletion type of objeative guestion.
: (17) Students overwhelmingly prefer the objective type to
the asvaay typa of question.
(18) Students rate the orientation eourse as emeedingly-
~valuable in aiding in the seleotion of fields for further study, or
| ‘rer coneentration.
(19) The two procedures were equally effective in the devel-
‘opment of the imterest of students im the verious fields of the

. instruetion.
Suggestions for Further Investigation

Orientation courses, becsuse of their comprehensive nature
and many different possibvilities of organizatiom, variance in proece-
; éurn and econtent, offer a fertile field for researech. This study,
: qé far as can be ascertained, has presented the first evidence that
‘has been secured on a number of problems connected with such courses;
- yet 1t 1s limited to one course, inm one college, given under one set

' “of eircumstancea. Further studies are needed, made under different
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i - conditions and applying to different courses. Research is needed

to aseertain the type, extent, and combent of such courses, the
ST o | mbst effective mode of organization, and the superior techniques of
| k ’instrue’oion to be used. The following are suggestive types of
questions whick need to be answered:
(1 )} To what extent do such courses funetionm as guidance in the se-
leetion of advanced courses in specifie fields covered im the course?
(2) What techniques or procedures can be devised to provide for the
- ,kk‘ix:ldividual differences between students?
(3) should a single orientatiom courae be offered which makes a brief
o survey of the various fields of knowledge, or should the materiels be
= - presented in several courses, such as: (a) orientation in the physiecal
| t,;'afcieneél, (b) orientation in the blologicel seiences, (e) orientation
i in the soclal sciences?
1 The following are soms suggestions for further investigation:
- (1) & carefully controlled experiment for the purpose of comparing
ﬁhe merits of the erientation sourse with the traditiomal tyi.m of in-
| ‘,troductory course as a preparation for later work, or comgentration
in a particular field.
€2} & number of carefully controlled experiments to determine the
' i,x}alative merites of different techniques of instruction in orientation
- eourges, such as?
(a) Lecture-quiz versus discussion quis.
(b} Leoture versus assigned readings.
(¢) Leature versus elaas~diéausaion.
- : ; (d) Assigned readings versus class-discussion.
. (o) Assigned readings versim library research.

() Class-recitation versus class~discussion.
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(3) A study to determine the extent to which achievement in
apecifia fields of the orientation eourse results in similer

«a&hievamant in advanced ecourses in the same field.

(4} A study to determine the extent to which accomplishment
in specific fields of the orientation course results in the selec-
tion of those fields for further study or eoncentrationm.

(6) A four year study to compare the relative effectivencss of
arientatien courses as against the ysual type of college intreduc-
:‘tory’eouraea; (a) where the firast two years of work are principally
composed of orlentation courses in the verious fields of knowledge,
~Pollowed by concentration in specifie flelds during the jumior and
~ senior yeara; and (b) where the usual types of introductory courses
 are offered during tﬁe first two years of college work, followed

by concentration in specific fields during the junior and senior

years.
Genersl Coneclusions

The results of this study do not indicate a predominant
snparicrity of elther of the two general procedures. However,

- eertain advantages accrue to each of the two methods. When the
major'units are presented by various spesialists, the indications
’ kare that delayed response or retention is better. This method also

gffcrd‘s the students an opportunity to hecoume acquainted ﬁith many
 of the members of the faculty under whom they may later desire to

_énleet courses. This may often influence them to majer in their
‘,'rcépectiwé fields.

When the entire instruetional program is presented by a
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 single individual, the indications favor this method for immediate
recall; the probabilities are that the course’will be better
correlated and that there will be a more continuous development
into a unified whole, also that the lestures will be more consistent-
| l& good under this procedure. Furthermore, under this prosedure,
the students become adjusted more easily t¢ the method of presenta-
tion of the single individual, making it unnecessary for them to be
Qonxtantlylreadjuating themselves to the differences in presentation
;~be differsent specialists at constantly recurring intervals.
| An evaluation of the advantages which seerue to each of
-~ these two proecedures, supplemented by consideration of other non-
k ﬁ1msaaured factore, leads to a general recommendation in favor of pre-
sentation of the entire instructional program by a single individual.
This recommendation ig based upon tha following consfderations:

(1) Since there is no statistically significant differentée in the
h‘:gains from initial to final examinations as & result of the two dif-
.rerenﬁ‘proeeduias, that proecedure should bs followed which affords

the more advantageous outcomes, in terms of other measures.

(8) The results favor lectures by a single individual in termas of

immediate recall as judged by the tests given at the end of each

series of lectures. There were twenty-four such tests. In sixteen

of these tests the differences favor this method. 1In five of these

the differences are statistieally significant. For two additional
3 'tegts there is practieally no difference in the achievement attainad;

These resulte are probably more significant, bedause of the much

-greater amount of material covered, than are the results obtained

. from tha final test im which the results favor yresentation by
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specialists,
k“ (3} The probabllities are that an orientation ecourse will be bstter
"\eérrslated and a more continuous development inte a unified whole,
when all the leetures are presented by a single lecturer, than when
 ;the tectures are presented by a number of different specialists.
{4) The probabilities are that the leetures will be more consistently
,godé.in orientation courses, when &ll the lectures are presented by
',~the sene lecturer.
{5} There is economy of professorial time, im that this method
utilizes the time of only one instruetor instead of the time of such
“ a large percentage of the faculty.
A {8} There is a clearly demonstrated economy of students' time for
’:étudy. The average amount of time required in preparatiom for each
lacture was 36.52 minutes under this procedure as ageinst an everage
ef 51.27 minutes for the other proceduré.
(?) Under this procedure it is unnecessary for the students to be
eonstantly read justing themselves to the differences in presentation
1 by different spescialists at constently recurring intervala.
(8) There is a marked favorable attitude of the students for this pro-
kcﬁdura. as wltnessed by their expression of ihﬁarast, development eof
"’a liking for, end guidance to other courses, as well as ease of
comprehension,
It 18 fupther recommended that: (&) The speclalists in econ-
Junction with the individual leeturer should formulate a syilabus for
~the entirakcourse, to be made avallsble to all the students taking
the course. This syllabus should definitely correlate the verious

'*<5units, and will enable the individual lecturer to incorporate in his
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leotures msny of the advantages whihe would accrus from having the
iéeturea presented by specialists. (b} Definite assignments of
outside reedings and speclal reports should he required in order to
éhtain,mare extensive readings to supplement the materials of the
lectures. (c) The course should meet daily instead of only three
times per week; the two additional meetings o be devoted to class~
discussion of the materials of the lectures. This proeedure should
vr lead to a fuller understanding of the materisls of the lectures,
provide an oppoftunity for clarification of difficult concepts,
:and afford an opportunity to meet the individual needs of the less
capable students.

Final Statement.~ This study, so far as can be ascertainsd,

has presented the first evidence that has bheen secured om a number
k‘af the problems connected with orientation courses. Since sueh

¢ourses have become an integral pert of the general college curriocu-
~ lum, it is boped that the findings from this study will result in

further investigations for the purpose of finally making such courses

as educationally effective as possible.
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APPENDIX A

Le Moyne College

Outline for College Orientation

First Semester 1835-36

114

Date Unit Lecturer
’ ‘S;apt.‘ 17 Pre-test
1. Sept, 19-21-24 How To Use the Library L
‘ #2868 Tast
2. Sept.l Qct.l How To Study B
Oct« B=b How To Teke Notes
" 8 Test
8. Oct, 10-12-15 Astronomy c*
- Qet, 17 Test
4, Qot. 19~22~24 Origin end Early Stages of Eerth c*
® 28 Test :
5. Oct, 29-31,Nov.2 Physiography and Geology D
Xov. 5 Test
6. Nov, 7-9=12 Physics E
" 14 Test
7+ Hov,16-19-21 Chemistry F
. " 23 Test
8. Kov., 26%28-30 Nature and Origin of Life G
D@Qo 2 @98'8
‘9. Dec. 5=7-10 Bacteriology H
; g 4 Test
" 10. Dec, 14-17-19 Sanitation and Hygiene I
 ZTem.2 Test
11. Jen. 4=7-8 Evolution of Plant Kingdom e
R & Tost
18 Jeme 14%17-18 " Interaction of Plamts with
, o : Their Environment I
Jan. 21 Test
ia,n. 28 Semester Test

*Individual Lecturer (The Writer)
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Date

x,ac Jan.30,Feb.1~4
- Febr. 6

l‘r. Fob. 8-11-13
oo " 16

“15. Feb, 18-20-22
. ® 25

16, Feb.25#27,Mar,1

March 4

17, March 6=g-11
BSOS 13

18, March 15+18-20
S om gp

. 19. March 25-27-29
: April 1

20, April 3-5-8
. » 10

1. April 12-15-17
w19

22, April 22-24-26
® 39

. 8%, May 1-3-6
) * g

24, May 10-13-15
w1

May 20
| May 21-28

Second Semester 1935-36
Unit

Evolutlion of Invertebratea
Tesh

Evolution of Vertebrates
Test

Anthropology
Tost

Soclology
Test

Political Science
Test

Factors of Organie Evolution
Test

Heredity
Test

Economies
Tasgt

Embryoclogy
Test

Physioclogy
Test

Psychology
Test

e*

Fundemental Operations in Mathematics C*

Teat
Semester Teat (Final).

Student Questionmnaire
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Appendix B

Samples of Questions Used in Unit Tests.

From Unit on Hersdity

Part I. True or False.

- 1< Ability runs in fsmilies.

2. Bugenics is the science of the improvement of Man's social

. enviromment. ‘

-5+ Man's control of the physical world is paralleled by his control
.~ af his biclogieal enviromment.

4. Feeblemindedness is a dominant characteristic.

8. Our potentialities are determined by our heredity.

&, Man has made most progress in the eontrol of his soecial environ-
- ment.

7. Closa inbreeding is desirable for the betterment of the human
o raa‘.

8. The tendency to insanity may be ilnherited.

9. Porsons whose mentelity does not exceed that of a fifteen year-

' " 0ld are said to be feeble-minded.
10. A knowledge of birth control is much needed by many poor families.

¢ ';vl\l,m reduction of larger families among persons of ability is

- inereasing.
18, Identical twins result from the fertilization of a single ovuum.

. 13. Tuberculosis is hereditary.

- . 14. Blue eyes are dominant over brown.

. 15. Human stoek ean only be bettered by more selective breeding.

- 16. Genstics has no practical value.

- 1%7. The off-spring produced from the mating of a Negro and a White is

B & hybrid.
18+ The sex chromosomes contain no other factor.

© 19, All unit characters are determined by a single gene in the germ

plasm.
20. The Kalikuks were all illustrious individueals.

Part II, Matching.

Group L.

1. A double dose of factors. . Haemophelia

8. The appearance of an individual. Homozygous

%, Mondelien nature of most dissdvantageous Buggnics

: 1 :a@‘e&'s. [V S —_—
: e Method of inheritance of mental traits Multiple

~ and skin color are inherited. factors

Inherit the same characters. Tuberculosis
+ The term used for factors carried im the

|

 sex chromesomes. . Phenotype
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‘7, Improvimg the character of the genes.
.8+ Dlgease inherited. Identiesl

Twins

9. Inherit & resistance to. Lexger

  10‘ A part of the Eugenic program.
‘11. A part of the Buthenie progrem.

124 & product of two zygotes.

femilies of
good stock

Recesgive

Sex-linked

, 109
2.

5.

. , ~3,~9

Idiot A recessive trait.

Croup II.
Research A product of the same fertilized egg.

Feeblemindedness A part of the Buthenle program

1

Identicsl Twins Determination of the modes of
: inheritence of dominant and
recessive traits
Praternal Twins
Mentality does not exceed that
Better Housing of a two year-old.

Part III, Sentence Completion

Individuals whose mentality does not exceed that of a

- two year-old are called ___ of e child of

2

s

4.

seven __ ‘ and of a child of twelve —

is the science of the improvement of the human

stoek,

is the science of the improvemsnt of the humen
soclal environment. :

Environment is more potent in man than in animals due to Man's

. prelonged periocd of .

B, Man inherits genes for resistance to the disease N

The spread of dysgenic classes can be checked by
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b Te Th,a ___generation brings many physieal and mental
“detericrations.

= 8, The U, S. is often referred to as the
~ -of all nations.

- 9. The four main steps in the Eugenic program are:
() _®

(@) (c)

| Pai‘t IV, Multiple Choice.

E 1. The percentage of feeble-minded persons in penel institutions.
(a) 15% (o) 35% (o) %04  (d) 108  (e) 50%  (

8.k pcssibilitj of the Bugenic program.
' () Breed better type. (b) More brain.
(e} Ful-fill potentialities (d) Weed out worst. ( )

)

—————

Be dapable of changing the nature of the germ plasm.
(a) Family histories. (b} Sterilizmation.
(c) Segregationm. (@) Selective mating. (

4¢ In order to keep any class of human beings from
‘ decreasing, the following number of children per
family must be had: ~
(a) 28 (B} 1 (c) 4 () 3.7 (8) & {

5+ Blue-eyed children ean result from the mating of
©  the followingi :
(a) Heterozygous brown and homozygous brown.
(b} Homozygous brown and homozygous blue.
(¢) Heterozygous brown and heterozygous hrown. ( )

- 1 E‘rom the following select 3 dominant charecteristics.

and also select 2 recessive characteristics. ( )
(1) Resistance to tuberculosia. (2) Heemophelia.

(3) Normal visiom. {(4) Feeble-mindedness.

(5) Black hair. (6) Left-handedness

{7) Curly hair (8} Albinism.

(9) Extre fingers. (10) Tendency to tuberculosis.

(11) Normal-mindedness. (12) Deaf-mutiem.
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From the Unit on Economics
Part I, True or False.

1« Economica is not a sciencs.
‘2. The word science is derived from the Latin word "golentia."
% The study of Economics inereases your knowledge aboul its
principles.
4. Beonomies is a natural science.
8¢ Boopomins does not concern itself with matters inm which any

o individual person makes a living.

- @+ Economios takes interest inm the welfare of individualas rather
‘ than in soclety in general.

: :?. A lew in Bconomies is a statute passed by a legislative body.
8+ Lawa in Eeonomies do not have a compelling forae.

‘9. The right of "Private Property" mesns a right over a thing or

%o a service.

10. Rivalry between buyers of a thing is not competition,

11+ Rivalry between sellers of a thing is competition.

12+ In an autonomous economie order, the individuel must be self-
oo sufficient,

18+ Individual exchange oy free enterprise allows the inmdividual
- within certein limits to produce and consume whatever he

0 ehoses,

- 144+ Private enterprise, or economie freedom, is, in most coumtries,
-~ the ehief characteristiec of the present economic orgenigation.
15. Mants self-interest will induce him to produce at least cost.

16, Personal liberty is of no importanoe in the consideration of

economicsa.

17+ Under the pressnt system of private enterprise, property rights

of individuals are respected above any other perscomal rights.
18. Individual initlative is stifled under private enterprise.
18+ Prics plays a part in productiom, personal distributiom, and
in consumption.
- 20, Involuntary cceperation is not found under the present system.

- 2%, Division of labor may be along mimite linea or alomg geograph-
- ieal lines.
22+ Competition regulates the ecomomic setivity of man, ,

23. CGontrel of industry by Government 1s completely unnecessary.

02&‘ With the exeeption of Government, there is no other controlling

force over Industry.
25, An eeonmmie law is a statement of how things happen.
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Part II. Matching.

. 1. Destrustion of Utilitiea. General Over~produectionm (______ )

: ",‘,':Bf._ @roatina of Utilities Credit eeeeecocssceness ()

| 3, Self-sufficiency Economics ececosesececes ()

4 Bankers Consumption sceeescesse (________)

© B. Specializatiom | Produetion cocoeesoeees ()

8. Division of Pref‘ita' Private Property eceee. ()
0- ?. »Katianal Disaster Autonomous Economie

4 ' Order ... (____)

- 8. Excluaive Control

AN Private Enterprise .... { )
2+ Impossible

S Division of Labor ..ee. ( )
10, Seience of Business
e Competition .ieeceeesee { )
114 Chief characteristic of the

1&; Regulatoror of the economie

- agtivities of men.
Part III. Sentence Completien.

1. Economics studies man as he , for a living.
» 2. »flconemics is & ___ _. of business.
-8, Business activity is subject te .

- 4. Property right means a right over a or

‘tﬂa e

" 5. The various definitions of Economies all emphesize the following

~ four ideals:

(a) (o) ____ {e) (a)
. @, The five departments of Economies are:
e (b) (e)
, ,‘,"(4) . (e)\
a 'x.l’our typia of control of Industry are:
 {e) ()
(o) _ (a)
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a; The five phases of a business cycle ared

(a) , (v) ; (e}
@ _____ S .
- Part IV, Multiple Choice.
1. Depression is usually followed DY: seceessescsosceccceee(___ )
(a) Business prosperity. (b} Recovery
() Pinencial strain. (e) Tnaustrial erisis
2. General OVer-produstion 182 ..ccecesccesrssssosscsccssnssl )

m—a—tavt——"

~{a) Possible (b} Probable (¢} Impomsible
(a) Imprebable m
'3, The sun-spot theory is: .....;...................,....,..(______
~ {a) Fantastie (v} silly  (c) Not proven
(d) Undesirable.
44 Machine production relative to consuming power 18 ...... )
(a) Is less than (b) Grows slower
(o) Tends to increase faster than.
‘5. The chief characteristic of our present economie
 OPABT 18! seseeevesscreasscacaccrnccocsseacnssencsssccnasl )
(a) &ntonomous Ecomomie Order (b} Socialism

(e) Private Enterprise (d) Communism (e) Anarchism.
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APPENDIX E
PRE-TEST and FINAL TEST

ER Part I. True or False
~le Thers is interdependence and essential unity in all scieneces,
"2+ The Earth is the largest body in our Solar System.
3. Our Earth has been incexistence for millioms of years.
i 4e The center of the Earth is a liguid mass.
5+ The Moon is larger than the Earth.
8¢ A light year is a distance of 186,000 mlles.
7. The Sun is the source of all energy.
8. Geologieal eras extend over millions of years.
9. There are no known facts contrary to evolution.
. 10. Feeblemindedness is a dominant characteristie.
.11, Brain differences in men and animal are purely qualitative.
12+ Seas once covered the North Ameriean eontinent.
13. The President of The U.S. iz elected by the people direetly.
14. The powers of the Federel Gov't. are ealled reserved powers.
15. Congress can veto the decisions of the Supreme Court.
16. It is impossible to have a pure Demoeracy in this eountry.
17. The right of revolution is recognized in the Declaration of
oo Independence. .
- 18, Mass and weight are identical.
19+ The different classifications of the divisions of science are
. man made.
20. In science, theory and experiments must agree, if the theory
is to stand.

Part II. Sentence Completion.
l. The three major divisions of the Harth are:

(a). (b)O (c)!

2. Remains or traces of plants or animals preserved in the rocks

of the earth are called .

3. Barthquskes are caused by ’ .
4. Chemistry has been aptly defined as the fundamental science

, of the of matter.
. Be The number of possible elements according to the periocdie

. table is .
6. The force whiech holds atoms in molecules is an
) force.

7. A1l atoms in their ultimate strueture are composed of

and .
8, The factors of production areteecessssceccosssefale

(b) (o) _(a)

e. Tha functional unit e'f’ths Hervous System is
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10. The two types of characters which are responsible for Mendall's

Laws are: and.
- characteristies.
11+ The spread of venereal disease can be checked by:

(a) and (b} ) .

' 12. Three general factors upom which success in studying dependa

aret (a)
(v)
(e) 7 ;
: ia. Psychoiogy is the science that treats of .
o 14. Five general topies treated in General Psychology are:
E _ (v) (o)
(a¥ and {e)

- 1B5. Three methods or techniques used in Psychology for collecting
data are: (a)

(b} (e)

16, Three difficulties in studying Sociology are:
(a).
(b}
(c).
17, The rites of passage are: (a)
(o) , (e) , (a)
1&. The four wishes are: (a)
{b) {e) (d)
» 71.9. The seientifie m@thod of measuring races is by .
20 Every body in the universe attracts every other body with &
foree which is directlyx .. to the
of their and ) proportional
to the of the distance between them.
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Part III. Multiple Choice
(P11l in the blank with the number of numbers of the coyrect ane).
Y« Some of the substances listed below are elements, mixtures, or
eompounds; indieate by numbers whéeh they are:

Elements Mixtures Compounds
(1) Mud (2] Trees (s) Alr (4) Table Salt (5) Floup (6] Silica
(7)) Water (8) Semd (9) Irom.
2+ The one known substence which possesses the combination of
Pr@pﬁ.“i@a which we e¢all life ias: 0000"‘00000..000..oocotu( )
- (1) Cytoplasm (2) Protoplasm (3) Chromatin.
8+ The attempt to explaim these properties without bringing
. in mystieal or supernatural forees gives rise t0! .evecseedf )
(1) The mechanistie view of life.
- {2) The vitalistic view of lifa.
: ‘- 411 living things are composed oft 0'OOQOQGOGOQCOIQOIQQQQQO( )
- {1) Tissues (2) Cells {3} Organs.
‘ 5& R@’K life first began: 0000.00.0000.00000!000-onu000'0‘..0.0( )
- (1} We know definitely. (2) We do not know definitely.
@+ It is thought by present day Biologists that all the
'~ organisms now exiating have come about thru a process of
orderly change which is termed: ooo,-co'qonooocoqqtoqooocwoi )
(1) Bvolution. (2) Special Creation.
-~ (B) Spontaneous Generation.
7+ A1l many=celled animals ususlly develop from the fertilized
- agg by means of division into smaller cells thru proceess of: %
(1) Cleavage (2} Blastopore (3) Archenterom.
. 8+ These @ells are subsequently differentiated into what three
' prmﬂry gorm layers (00000llco000000"0.0.0000..00...0'0.( )
(1) Epethelium (2) Botoderm (3} Connective tiksue
~ {4) Entoderm (5) Mesoderm (8} Epidermis.
: ,9. Animals are ultimately dependent upon plants for their food,
- for plants alone are able to manufasture food material from
inorgenic substances by a process 6alled: seesececsscsscesal )
(1) Transpiration (2) Chemosynthesis (3} Photosynthesis.
10. Production is the creation of which of the following: PP { )
(L) Capital (2) Credit (3) Utilities (4} Exchange.
, ll. The process of dividing the income of Soociety esmong it's
ra&_tﬁrﬁ of produc’bion ia called: .aoc‘goooq.qooo--ooaoooo.o( v )
(1) Barter (28) Transportatien (3} Exchange
{4} Distribution.

12. 'ﬂlﬁ uSins up of utilities is ealledtl o-¢;00.00-.0...00.oo--( )
© (1) Marginal Utility (2} Consumption (3} Exchange
o (4) Labor-
- 13+ The Constitution guarantees to the States whieh of the
fOllowm forms of Governmentt oooocoooo-ooogoqacogocoo..-o( )
" {1) Demogratie (2) Soctalist (3) Communist ‘
(4) Republiean {5) Monarchist.
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14:. The Library Card Catalogue contains which of the
lelQWing¢ l....l....‘t..‘.O00!QOOQOOC.OO..O..Q‘.QQC.O(‘E-‘ )
(1) The names of all the books in a specifie library.
(2] The title of the chapters in each book.
(3) See references from one heading to another.
(4) The book cards which the students sign and leave
o at the desk.
‘16. A "gee" reference directs & DErsOD seeeccssscssscsnsel )
: (1} To the subject heading under which he will find
. books on a given subjeet.
: (2) To additional information on a given subject.
16+ A reprint is a2 republication of & DOOK: ceeecssecssscs(,
(1) With changes in the subject matter of the book.
-~ (8} Without changes in the subject matter of the book.
X% ‘The cards in the ﬂataleg are arran&ed: S60000 00000000y
~ (1} Alpbabetiecally by author, subject and title.
. (2) In numerieal order according to eall number.
184 You have been given 30 minutes in which to evaluate
" +the information contained in President Hoover's book
entitled "The Challenge to Liberty." To de this you
would read: oqiolion.voc00...00occt‘...."étq"'.ooq.‘o( )
(1) ¥he preface (2} Table of Comtents (3) Summary
paragraphs. (4) Summary chapter. (5) Title page.
(6) Dedigation (7) Index (8) Appendix.
19. If the strain is proportional to the stress, the
‘ strain: l‘..0'OIOOQCOOQOQ.0.0.QQQ(Q‘OOOQO.QO...QQQQ0.0( )
(1) Is made twice as great if the stress is doubled.
(2} Is made one-half as great if the stress is doubled.
(3) Ia made four times as great if the stress is doubled.
{4} Is made one-fourth as great if the stress is doubled.
" B0. Other things being equal, the intensity of the illuminas
f tion is inversely proportiomal to the square of the
_distence, When the distance is doubled: seceesscesceel )
{1} The intemsity is twice as great.
{2} The intenaity is one-half as great.
(3} The intensity is four times &s great.
{4) The intensity 1s one-fourth as great.

)

——
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APPENDIX F

RAW SCORES MADE ON INITIAL AND FINAL TESTS
GAINS MADE FROM INITIAL TO FINAL

TEST
’ Segtion 1 Seetion II
 Student| Pre-test| Final Pre- | Final
Pl Test | Gain | Student| Test | Test | Gaim
1 33 n | se 2 36 72 36
3 38 88 52 4 20 63 43
5 35 g1 | 46 6 33 84 51
7 32 74 | 42 8 30 82 52
) 25 84 | 58 10 0 | e3 23
1 20 &0 | 6o 12 s2 70 36
18 15 ae | 54 14 34 67 33
18 27 7 | 43 16 21 | 63 | a2
17 28 g0 | 58 18 2 69 48
19 18 6z | a7 20 28 86 58
o 17 59 | 42 22 26 56 29
a3 81 60 29 24 30 65 35
25 28 80 52 26 | 27 | w2 45
27 18 62 | 44 28 17 o 40
29 24 a1 | 37 30 22 50 37
5 32 65 | 35 32 a7 88 49
88 39 77 | 38 34 29 63 34
35 26 65 | 3o 36 15 54 39
37 52 65 | 33 38 56 73 57
) 25 66 | 41 40 23 ss | &
4 19 5 | 56 42 0 | 72 43
43 30 a8 | 1e 4“ 0 7, 4a
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Sectig n I
. Student Pre~ | Tinal
e Test Test | Gain
45 28 es | @0
47 39 62 | 23
49 21 g2 | e1
| 5 21 s2 | =
53 26 7z | 46
55 20 60 | 40
57 30 76 | 46
59 285 55 | 28
e 3 s | 44
65 a0 g0 | =
65 31 a1 | =
P 17 30 | 22
69 15 61 | 46
71 28 & | 88
78 28 52 | 24
L 21 58 | 37
77 24 7. | 4%
o 19 54 | 35
aL 22 54 | 32
83 12 75 | 61
a8 18 ez 44
a7 17 es | 52
89 14 44 | =0
a 22 o5 | 43

Preo~
studenJ Test

“ .

2 B 8 &

8'% 8

See§1g§’51

Pinal

Test Gain
17 88 49
26 78 1
26 66 41
15 76 61
29 53 24
| er | s
24 66 42
26 é8 42
32 75 43
18 52 34
26 | e | 38
18 68 50
19 45 26
17 63 48
19 70 51
30 50 20
13 68 53
7 s 44
34 43 9
25 45 20
15 s 81
27 49 22
12 62 50
20 49 28
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| Section I
,Stu&ant Pre~ | Final
A Test | Test Gainm
' 93 18 86 51
95 19 71 52
o g | s8 50
09 22 | 62 40
101 23 | eo 37
103 25 | &8 33
105 21 | n 50
107 15 | 4@ 34
me 24 61 a7
Sss1 14 | 52 38
118 20 | 55 35
116 17 59 42
117 13 | e 48

Section IX

Final:

Student 1*12:; Test | Gaim
o4 18 8z 44
96 11 36 25
98 17 36 1e

100 17 49 38
ma“ 15 51 36
104 1e 60 41
1068 16 72 56
108 17 49 32
110 17 31 14
1z 1n 51 40
114 12 66 54
116 ] 67 58
118 18 64 | 48
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APPENDIX C

STUDENT QUESTIONNAIRE

The guestions whieh follow are asked im an effort teo
“ascortain your reactions with reference to certain factors in
).rthe Orientation Course, nemely:
‘ 1. Your reactions towards the method of presentation.
2+ Your reactions towards the various units presented.
3. Your reactions as compared with other eourses taken.
4. Your points of view and likimg for the various tests.
S5, The extent to which yoo heve developed imterest in
various tielas as a result of the eourase,
L 1. In which orientation seetion have you been a member?
Place a check in the space provided after the proper
answer.
8. Section I, Ledtures by specialists...ececesceccecennesl )

be Section IX, Individual lectmr Qcotoo...t.'.t!o...'o"( _ )
8, Approximately how many minjatsa digd you spend on the average
K for each assignment in this course? . _minutes.

- 8. What i3 your reaction to the method of presentation of the
- Orientation comrse?
Place a chack in the blank after each statement which
- applies.
as My preference was a specialist for each dAivisioBmeescses.l )
e My preoference was a zingle lecturer for the entire ‘
: @Our” .0!'.'...l.l..Q.Q00‘..0,‘.000...‘....00..00.‘00000( . )

- @e The units were well connectod .ccececccecscscescsnssccssl )
@+ The units were taught as separate divisions with
little Qonne@tien ,..0-.....Q..l....'....‘.O.Q..‘-....Q.Q( )
&+ The whole course seemed a continuous development of
the nature of the world and Of MBN cecevevecsccssrncsccssl,
f. The lecturers used too many technical teIrms ecececessces{
g+ Some of the lecturera gave information beyond my
Qowrehemion 00...0.0...0....0....ODOQQ..OOI.IQ..QOOQDO(

emm——

—t? S

|

"

In what fields?

'  w B Other lectures were easily comprebended .cceceeececccccsf )

In what fielda?
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‘4. The lecturers over-emphasized their special fields. ....{ )

nm——"

J. The imstruction was equally good im all £ields, escecess. )
k. The instruetion was good in the following fields:

1. The Instruction was poor im the followimg fields:

4« What is your general reaction towards the Orientation
V Check only the angwers which best spply.
-~ ae There were so many different things presented, I am
R @@nmsea, .0..0.0....."0'.....0...‘...0'..0..QQ.......O( )

onmipmttpmem——tt—

L 'b, In most or all fields, I have gained knowledge. ..cessesf )
‘¢« In some fields I have gained knowledge and insight. ....{ )

: Eame‘ them: e .
ﬁ& In some other fields I have become confused. ...ccoc00000 (

—_)

Nsme them: ‘

e, Too many faots were presented. .c.cceocevececccassecssasel )
£, 4About.the right number of facts were presented to ‘

= mth‘mt@riu Glear. o-ono.ao:o-....-o-ocoooo.c.o.oo( )

- &« Too few facts were presented for a clear under- ‘

E atandin& Of th‘ m&terial. olo..ooo-ooooc-oo-00000000.0..(

)

)
i. The units were just so many distinct divisioms. ...eeeauf )

esamamaelinpning’

h\o '-Ehﬁ units have all been relataﬁo oooo-'oocoooooo-ocqaoo(

 emesnsm——

 B. What ia your reaction to the various units presented?
- Plage the letter which best representa your rezction
after each field named.

Sanitatiorm

“PThe course has ereated: (a) A definite liking for.
~ (b} A mild interest in. (¢) No effect.
- {d) 4 mild distaste for. (o) A definite dislike for.
1+ dstronomy 9. Sociology
8. Geology and ‘ 10. Economies
. - Physiography 11. Pol. Science
8, Phyesies , 12. Physiology :
-4+ Chemistry 13. Embryoloegy
. Bilology 14. Evolution
. 6. Bacteriology 185. Psycholegy
7. Heredity 16+ Hygiene and

8. Anthropelegy
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6. To what extent have the materials im the course duplicated
work taken inm high school? Check the answer which applies.
a, Material practically all ReW. sccccescsnassctsccsccsssasas
b & small smount of new material givem. ..ccccecercccncecce
e+ A large amount of new material given. ...................(

4+ Most of the material was a duplieation of work taken
‘ iﬁhigh Bcheolo €00 000000000000 RIISIORLICIEIOINBIIOIONIIPPERTRIROSDS (

L 0L

7« This question 18 designed to determine the emount of
preparation required for the orientation course as compared
with other required freshmen courses and elestives.

Whet average amount of time did you spend im prepara-
tion for each assignment im the following courses?

- Enges Composition and Rhetorie. Average nol of minutes
Buropeen History eccvecececees Aversge nc. of minutes
College Orientation eecc...... Average no. of mimutes

Other Subjecta

Average no} of minmutes

Average no. of minutes

Average no. of minutes

Al

8, Has the Orientation Course tended to overlap with other
. gourses you were taking? Put the letter whiech best
applies in the blank after sach subject.
(a) Practically no overlapping.
(b) Oecasional overlapping.
(¢} Too mach overlapping with.
General Chemistry Secial Patholegy
General Psychology Prin. of Economics
Bi0lOZY ecccecccces Ofher subjects

]

—————————

@, In general how valuable has the Orientation Course heen to
- you, iln eomparisom with other courses?
~ Check the answer which applies.
a. On the whole, I would have preferred to cover the
. material In regulal COUTHEE + ccecssscsssescsssesscssasce
b« I would have preferred giving the full time to one
or more speclalized COUrS08. cccescrvcecessccscccccncsons
¢. I have regeived more valusble information from this
course than from any other single course requiring
a similar amount of tim®. ..cvevcecctrcssccsccsssscsccne
d. I have gotten less information of walue than from
other courses consuming the same amount of time. .......
8+ I have gained spproximately am egual amoumnt of
‘ information from the orientation sourae as from the
AVEIOEE COULSB: cccccaccssreossssasasnsnorssscasssosssons

AN
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10, Comparing the Orientation Course with other courses,
check the one of the following statements which best
gives your opinion of its value.

&, A great deal more valuable than seseceve
be Slightly more valuabl®.ccssvsseosssesres
e, About the same VAIUE cvecesssoscsoscssns
d. Slightl? less valuable seceessrvsescsnse
8. Decidedly less valuable seccessvcsccccns

H |

ll. The following is a list of the various units presented.

" Renk them from 1 to 16 in the order of your preferance

 with reference to the extent to which your interest has
been developed as a result of the ocourse.

&. Astronomy i. Anthrepology

bs Goology and J. Soelology ;
Physiography k. Bconomies

¢. Physies 1. Pol. Seience Rk

4. Chemistry m. Physiology

e. Blology n. Pesychology

f+ Baeteriology o« Babryology

&+ Evolution - P+ Byglene and

h. Heradity — Sanjtation

. 18, List below in the space provided, the courses in which
you are now enrolled. Includedthe orientatiom course.

Now, im columm A, put a figure "1™ by the course om which
you expended most ensrgy, "2" by the next most, and so on
for the other courses. Then, in eolumm B, rsnk your
courses in the same way in regsrd tc the most value
culturally; im columm C, in regard to the most valuable
veeationally; in column D, in regard to most valuable for
genersal information. In column E, put the figure "1" by
the course you found most interesting, and so on for the
‘other gourses.

General | Most
Most Cultural | Vocational | Infor~ | Interest-
Energy Value Value mation | ing
A B ¢ D E

 Title of Gourss

: &ouaga Orientation|
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13, Your point of view and liking for the tests.
~Check the statements which best represent your reactiensa.
~ &+« It was advantageous to have a test immediately after
the OOmplot‘m Of_each unit. cseeesssIs NN RBEIIEIOIIIBSE (
b. TOO W taﬂta were givano 600800000t eeNIITIORBBREIOS ( )
¢+ The Yypes of questions whieh gave the student the
beat opportunity for indicating the knowledge
gained were:
(1) Prue or false
(2} Sentence Completion
(3) Multiple Choice
(4) Matching

d. The failure to make use of essay questions did not

give me an opportunity to show best what was

lﬂmeao 00000..'.0.DO'Q....Q.Q'.....Q?....“.,'Ql.l'(
2. I would have preferred the inclusion of some

088aY QUEILIONB: ceceseree ssscnscncncscassasnsssesss | )
f. I would have preferred all essay questions. .seeceses ( )
& Thﬂ tests rﬁqui?eé toc mmeh menory. sesscccsornnccne ( )
h, The tests required too many detailed fact@e .eeeecees | )
i, Tha tests required a knowledge of too many

techniagl terma. €0t RReI000E00ORIERRsOSIEREIOTIIOETSE ( !

————————

J. The tests were 00 Aifficulte eccvecssescrssccscsnces | )
ke The tests afforded a falr opportunity te
~indicate the knowledge gained. D | )

14. Opbional,

Write a paragraph in which yon state any other
reactions, likes or dislikes, you may have for or against
the Orientation Course, and the method of presentationm,
or other comments, or suggestions,
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APPENDIX D

FINAL PAIRING FOR SECTIONS I AND II. RAW SCORES
AND PERCENTILE RANKS FOR INTELLIGENOE AND HIGH
SCHOOL ACHIEVEMENT TESTS, AND COMPOSITE PER-

CENTILE RANKS
AR Section I ‘ Section II

e Raw Raw J | Raw Raw

L Seore Seort Comp . Socor Seore fomp .
- Stud qng» miz Towa| %1 % Student| Otis |% | Towa (% | %

f ky,;’ | 48|96l 156! 96| 96 3 57 ];_L_O(} 206 | 100 100
.8 | o3lool1s6 eelee || 4 | 435 |o5| 148 94| 95
.....i 37 |e4) 164| 09| 92 8 45 | 98 g;ze 88| 91
% | sslesiimmieri oz || e | 35 77| 181 | 98| ss
: 9 36 | 77| 156 | 96| 87 10 37 184 140 eg, 88
___J_.; 38 |87 | 127 | e4| a8 12 38 | 87| 131 | e?| o7
o _18 | s5|mlie0lezee 14 30 | 88| 137 | 84| 88
15 | 38 81122 | 80| &1 __16 44 | 95| 105 | e9| em
o 42 (95| 98| 64| 80 18 35 | 78| 126 | 83| 80
___J_.g 36 |81 |121| 79| 80 20 37 | e8| a7 | 54| 5
2 | swla) celesl s 22 33 |m| 16| 77| 7
| 35 35 |77 | 108| 71| 78 24 | 38 |m| 115 7el 74
: 25 33 |71 |112 | 76| 73 26 32 | 68| 117 78| 73
| a9 37 |e3| 93|60| 72 28 30 | 62 120 | 78| 7

29 29 (58 126 |84\ M 30 29 |56 121 | 78| e8
___g 32 68| 107 | 71| 70 32 36 81| &5 | 58| 67
__gg_ | =20 lsal121 |79 69 34 38 | s1| es| 52| e
88 | 30 e2]100 |73 es 36 | 3p |es| e | 63| ee
£ _g_g 32 68|01 | 66| 67 38 31 | 66| 100 | 68| 68

_ 58 27 (48 1151 | 96| a6 a0 26 | 52| 119]| 78] 65
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Section I ' Seetion IT
Raw Raw Raw Raw
e Seore Soorel Comp . Seore Seore| Comp.
 Stugent| Otis| %Towal % | % __Student| Otistl % |Towa |%
4 | 35 [77)es |50 e a2 | 20 |sa| 108 |es| s
a3 | 29 |sshol |es| es 4 | 2 lss| 139 (o] 60
4 33 |7 |79 |a5] 58 46 | 27 |46 100 |66 58
47 | 24 |3slioe |7 | se | 48 44 |96 | 55 12| 54
a9 | 26 |a2|90 lee| 54 50 55 |71 | 78|54 55
o §,__1 21 |28 Tltle. 77 | 53 52 30 |59 | 79 |45] 52
§_§ 28 |52 8¢ |51 | 52 54 26 laz| o1 |se| 51
_85 32 |eg| 74 |36 | 52 56 | 27 |46| 90 56|51
s 24 |28/ 98 |e3| 51 58 | 20 58| 78 |4a|51
\‘ 59 27 [(46(84 |51 | 49 _| 27 |46 | 86 53|50
| ___‘@ 29 |58 74 |37 | 48 62 51 le6| 70 |31]49
'” 36 |e1|58 |16 48 66 | 17 |15)| 113 |76] 46
65 | a7 |as|ee |as| as 66 | 22 |so| eviseles
67 23 |z3| 06 |53| 43 68 26 |oe| 60 |s0la
) 26 la2| 78 |ea| 43 70 | 26 (48] 75 |s0la1
7. | 26 20|97 |e3| 42 72 22 |30] 88 l49]40
s 16 |13/68 66| 40 7 | 20 [58| 6220|329
98 26 (40|76 |40| 40 76 26 |52 | 64 28|38
72 3L |es| 53 [10]| 38 78 26 |45| m 33| 38
% 21 |28l 70 48] m g0 | o5 |ss| o75|35| 2
i a 27 |46| 54 |23] =5 88 15 | 8| 9057|323
_ess | 17 l15]es o8] 5 e | = 28] 7als7|33
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Sectipn I Section II
Raw Raw Raw Raw
Seore| Saore  Comp. Score Seor Comp .

_Student| Otis | % |Towa| %
g6 | 17 |15| szl40) 32

i

g8 | 19 |20 | 77i41| 3

90 | 28 33| e7 26| 30

92 21 |28 | e 30| 20
24 26 |az | s0 |16 | 20

m——

g6 | 20 a5 | 7o (=3 | 28
98 | 18 [18 | 69 30| 24

100 | 17 |15 | 63 21| 18

102 22 |30 46 | 3| 17

ap——_——"

104 26 |20 | 85 |11 | 16

—

106 | 14 | 5] 62|20 | 13

108 | 18 |18 | 40| 1] 10

110 13 4 58 |16 | 10

i1l2 7

| {ad

58 115 | 8

vo——

114 17 11& 42 | 2 8

e | 12 | 3| safnn| 7

128 | 15 [ 4] 4| 3] 4
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- OTIS SELF-ADMINISTERING TESTS OF MENTAL ABILITY
By ArtHUR S. OT18

Formerly Development Specialist with Adv1sory Board, General Staff, United States War Departmcnt

‘HIGHER EXAMINATION: FORM B
For High Schools and Colleges Score.............

Read this page. Do what it tells you to do.

. Do not open this paper, or turn it over, until you are told to do so. Fill these blanks, giving your
name, age, birthday, etc. Write plalnly

........................................................ Age last birthday. .....years
First name, initial, and last name
Blrthday ............................. Class.................. Date................. 19
Month Day
School or College. . ... .o City. ... i

" This is a test to see how well you can think. It contains questions of different kinds. Here is a
o sample.question already answered correctly. Notice how the question is answered :

Whlch one of the five words below tells what an apple is?
o ﬂower 2 tree, 3 vegetable, 4 fruit, sanimal....................... (4

ight answer, of course, is “fruit”; so the word “fruit” is underlined. And the word *fruit”
.4 so afigure 4 is placed in the parentheses at the end of the dotted line. ~This is the way you
¢ to answer the questions.

Try this sample question yourself. Do not write the answer; just draw a line under it and then
- put its number in the parentheses:

Whlchone of the five words below means the opposite of north?
i‘ ‘pole, 2 equator, 3 south, g east, §west........................... ()

. p, m*a;ﬁgure 3 in the parentheses Try this one :

2 ‘A foot is to a man and a paw is to a cat the same as a hoof is to a -— what?
.~ 1dog, 2 horse, 3 shoe, 4 blacksmith, ssaddle....................... )

The answer, of course, is “horse” ; so you should have drawn a line under the word ‘“horse” and
ut a‘ﬁgure 2 in the parentheses. Try this one:

It thef a,nswer to any questlon is a number or a letter, put the number or letter in the parentheses
 without underlining anything. Make all letters like printed capitals.

The test contains 75 questions. You are not expected to be able to answer all of them, but do the
st you can. ' You will be allowed half an hour after the examiner tells you to begin. Try to
t as many right as possible. Be careful not to go so fast that you make mistakes. Do not spend
much time on any one question. No questions about the test will be answered by the examiner
r the test begins. Lay your pencil down.

Do not turn this page until you are told to begin.

Published by World Beok Company, Yonkers-on-Hudson, New York, and 2126 Prairie Avenue, Chicago
Copyright 1922 by World Book Company. Copyright in Great Britain. AU rights reserved. osatMA:BE:® 30

T'his test is copyrighted. The reproduction of any part of it by mimeograph, hectograph, or in any other
way, whether the reproductions are sold or furnished free for use, is a violation of the copyright law.
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. . S.A.Higher: B
EXAMINATION BEGINS HERE: ‘

1. The opposite of love is (?)

1 like, 2z anger, 3 hate, 4 strange, slover........................ e ( )
2. If 2 pencils cost 5 cents, how many pencils can be bought for socents?.................... ( )
3. A man does not always have (?) .
1 bones, 2 heart, 3teeth, 4 nerves, slungs........... e ( )
4. What letter in the word WILMINGTON is the same number in the word (counting from the
beginning) as it isin the alphabet?. ... ... ..o i i «

5. If the following words were arranged to make the best sentence, the first Word of the sentence
would begin with what letter? Print the letter as a capital.

tests pupils mental thousands have of taken...................... fovereeinn « )
6. A word meaning the same as effect is (?) .

1 cause, 2 result, 3 affect, 4 change, sanswer................... ..ol « )
7. Gold is more costly than silver because it is (?)

1 heavier, 2 scarcer, 3 yellower, 4 harder, g prettier...... e e « )
8. A circle is related to a square in the same way that a sphere is related to (?) C

1 circumference, 2 cube, 3 round, 4 corners, sball............. .. ... ... L ( )
9. If 10 boxes full of oranges weigh 500 pounds, and each box when empty weighs 5 pounds

how many pounds do all the oranges weigh?. .. ... ..ot ¢ )

10. The opposite of graceful is (?) 1 rough, 2 homely, 3 miserable, 4 awkward, s5stout... ( )
11. Which one of the six statements below explains the following proverb? ‘A bird in the hand

is worth twointhebush,”. . .................. ... ... e e e )
1. Tt is easier to carry eggs in two baskets than in one,
2. A man of action has a loud voice.
3. Tame birds are more expensive than wild ones. ’ \
4. Tt is better to be content with what you have than to lose it gamblmg for more.
_5. It is safer not to risk all on one venture.
6. What a man does is a better indication of his character than what he says
12. Which statement explains this proverb? *Actions speak louder than words.”.............. ()
13. Which statement explains this proverb? “Don’t put all your eggs in one basket.”......... ( )
14. In general it is safer to judge a man’s character by his (?)
1 voice, 2 clothes, 3 deeds, 4 wealth, 5face.......... T { )
15. Ordinary is related to exceptional as many is to (?) _ :
) 1all, 2none, 3few, 4common, 5Smore............ccoiiiiiiiiiiiiiiii ( )
16. A father is always (?) than his son.
1 wiser, 2 stronger, 3richer, golder, gtaller............... .. ... i il ( )
17. The opposite of extravagant is (?) :
1 miser, 2 humble, 3 economical, 4 poor, swasteful............ ... ... ... ()
18. One number is wrong in the following series. What should that number be?
I 5 2 6 3 7 45005 Quurrirnatiieattia U
19. What people think about a person constitutes his (?)
1 personality, 2 character, 3 reputation, 4 biography, s5career................... ( )
20. A party consisted of a man and his wife, his three sons and their wives, and three children
in each of the sons’ families. How many were there intheparty?.................. P ( )
21. At a wedding there is always (?) :
1 minister, 2 music, 3 flowers, 4 bride, gcake............. ... ...l ¢
22. To insist that stones have thoughts is (?) ' o
1 absurd, 2 misleading, 3 improbable, 4 unfair, gwicked............... ... ..., ¢ )
23. Which word is needed to begin the following sentence? —— the four sides of a rectangle are
equal, it is a square. :
1 Although, 2 If, 3 Since, 4 Now that, 5 Because................ e ()

24. If the first two statements following are true, the third is (?)  All members of this committee .
are Democrats. Jones is not a Democrat. ~Jones is a member of this committee.

. 1 true, 2false, 3notcertain........... e e e e e ( )
25. The opposite of always is (?) . ,
1 sometimes, 2 often, 3 occasmnally, gseldom, smever......................... (¢ )
: (2]

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ich one of these five things is most unlike the other four? e e
. rnut, ‘2 turnip, 3 rose, 4apple, 5potato........... e r e e ea e P S R
Samtatlon is related to dlsease as (?) is to accident. T A T TR I
‘1 doetor, - 2 hospital, '3 bandage, 4 cleanliness, gcare..........v.oveeiius i,
The ;two words pertinent and permanent mean (?) Che e
ithe same, ' 2 the opposite, 3 neither same nor opposite. O R S (
he opposite of loyal is (?) '

ount each Y in this series that is followed by an E next to it if the E is not followed by an
ext to it. - Tell how many Y’s you count.

YEYSFZYESZEYEESFZSYEFYESEYZEYEZ ............ e A

‘I a boy can run at the rate of g feet in % of a second;, how many feet can he run in-
IO SBCOMAS . . e e e e e e e e e DT (

B :;Whlch one of the six statements below explams the followmg proverb? “An ounce of discretion:’
s Worth a pound of wit.”........ P G (

. Storms wreck many ships. :

2. Food is seldom as well cooked as it mlght be. -

3. Tt is easy to appear wise after an event has happened. g

4. It is easier to keep out of trouble than to:lie out of it. - -

5 Leadership is easy when all goes well. . o S
. Division of responsibility brings poor results. . S i

3 ""Whlch statement explalns this proverb? “Too many cooks spoil the broth.”. . ... ......... {
;(‘Whlch statement explains this proverb? “Ina calm sea every man is a pilot.’ SR oo (

T the words below were rearranged to make a good sentence, the last word of the sentence ‘
would begin with what letter? Print the letter as a capital, . ‘
. preparation training’ life A “excellent . an college is for................. P
e ﬁrst two statements following are true; the third is (?) Georgeis younger than Frank, =
is younger than George. Frank is older than James.

I true, 2 false,” 3 mot certain ! . . i i i (

One who pretends to be what he is not is said to be (?) _
- 1sensitive, 2 artless, 3vain, g4 hypocritical, 5 prejudiced. e (
38. The opposite of abolish is (?) R , o
. 1alter, 2 create, 3 continue, 4-destroy, schange................... PR R ¢
If 2} yards of cloth cost $2, how many dollars will 10 yards cost?........... [P (
Which of the five things following is most unlike the other four? ' ' .
So1ax, 2 knife, 3 razor, 4hammer, s5shears............. .. 00 e e (

ight is to darkness as (?) is to stillness. _

1 quiet, 2 sound, 3 dark, 4loud, 3 moonhght .......................... e (
e opposite of fickle is (?)* '
1silly, 2 constant, ' 3 stationary, 4 solid, 5sober............ e e e (
the first two statements following are true, the third is (?) ~ Sombe of our citizens are Meth-""
“odists. - Some of our citizens are doctors. Some of our citizens are Methodlst doctors.

o true, 2 false, 3notcertain............:: R e (
I 3% yards of cloth cost 70 cents, how many cents w111 25 yards cost?. ... (
A point is to a line as a line is to (?) ,

. 1surface, .2 pencil, 3 dot, 4 curve, 5 sohd. e (
e two words superfluous and requisite mean (?) )

1 the same, 2 the opp051te, 3 neither same nor opposite............... ... . ... (
One can measure a city block —— by pacing.
~1.evenly, 2 carefully, 3 cautiously, 4 approximately,® s correctly.................. (

;;Supp\ose that the first and second letters of the alphabet were'interchanged, also the third
and fourth, the fifth and sixth, etc. Write the letter which Would then be the eighteenth
letter of the SBIIES. o e T e e i e e i e e

‘Ifa strip of cloth 36 inches long w111 shrink to ‘33 inches when Washed how many inches long
will a 48-inch strip be after shrinking?.. .. oo

Which one of the five words following is most unlike the other four? .

- 1strong, 2 bad,. 3r1pe, 4round 5come ...... B O SO SIS ¢
yome always has (?) - ’ Co RN BRI
1'a mother, ~ 3 hearth 3 congenlahty, 4 famlharlty, 5 music.... ... o i e ¢
; : 3] - Do mnotstop. Goonwith the next page..
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1 treacherous, 2 enemy, 3 thief, 4 coward, 5 jealous....... O e O

S.A. Higher: B

)



52.
53
54.
.55:
56.

57

58.

59-
6o.

61.
62.
63.

64.

65.

66.
67.

68.

69.
70.

71

72.

73-
74
75-

A word meaning the same as controversy is (?)

S.A.Higher: B

‘1 dispute, 2 conversation, 3 discussion, 4 lawsuit, 51di’alogue ..................... ( )
Find the two letters in the word LATER which have just as many letters between them in the -
word as in the alphabet. Write the one of these two letters that comes first in the alphabet... ( )
The law of gravitation is (?)

1 obsolete, -2 absolute, 3 approximate, 4 conditional, g constitutional............. ( )
Which one of the five words below is most like these three: joy, anger, and fear?

1 habit, 2 memory, 3hate, 4life, shearing............. ... ... ... .. ... ... . ( )
A peninsula is to a continent as (?) is to the ocean.

rriver, 2cape, 3gulf, glake, sisland........ ... ... ... . ... ... ... ... ¢ )
If all the even-numbered letters in the alphabet were crossed out, the tenth letter left, not
crossed out, would be what letter? Print it. Do not mark the alphabet.

ABCDEFGHIJKLMNOPQRSTUVWXYZ........................ ¢ )
A hotel serves a mixture of 3 parts cream and 2 parts milk. How many pints of cream will
it take to make 25 pints of themixture?.......... ... .. ..... .. ... .. ... .. ( )
Write the letter of the alphabet which is the third to the right of the letter which is midway
between M and Q............. e e e e e R, ( )
Which of the following is a trait of character? ;

1 wealth, 2 strength, 3 reputation, - 4 loyalty, sadmiration...................... ( )
If a prosperous son neglects his poor, aged parents, he is considered (?)

1 thrifty, 2 extravagant, 3 unwise, 4 thoughtless, gshrewd...... ... .. .. ... .. .. C )
One number is wrong in the following series. What should that number be?

I, 2, 4, 8, 16, 36, b4..... ... ()
Evolution is to revolution as crawl is to (?)

1 baby, 2 floor, 3stand, 4run, shandsandknees....................... ... .. .. ( )
How many of the following words can be made of the letters in the word FREIGHT, using
any letter twice? :

retire, height, grief, trigger, neither, thrift, relief, eighty................ ... ( )
If Frank can ride a bicycle 300 feet while George runs 200 feet, how many feet can Frank ride
while George runs zoofeet?......... ... .. ¢ )
If the words below were rearranged to make a good sentence, the fifth word in the sentence
would begin with what letter? Print the letter as a capital. '

~ life friends valuable to The make asset in a is ability................... ¢ )
If the first two statements following are true, the third is (?) = It takes perseverance to become
a skillful juggler. This boy has perseverance. He will become a skillful juggler.
1true, 2false, zmotcertain............ ... i ¢ )
If a wire 20 inches long is to be cut so that one piece is £ as long as the other piece, how many
inches long must the longest piece be?........ ... ... ... oo ( )
Find the letter which in this sentence itself appears a second time nearest the beginning. .. .. ¢ )
Which of the five things following is most like these three: ivory, snow, and milk?
1 butter, 2rain, 3cold, gcotton, gwater............... ... .. ... .o ... ( )
One number is wrong in the following series. What should that number be?
T 2 4 7 I IO 23 ( )
What number is in the space which is in the rectangle and in the triangle but not in the circle? . ()
2 3/4
6
5 7 8 9
10
/ 11 12 [13
What number is in the same geometrical figure or figures as the number 67................ C )
How many spaces are there which are in any two but only two geometrical figures?......... « )
What is the greatest number of spaces that could be made to be in any one but only one geo-
metrical figure by overlapping any triangle, circle, and rectangle in any way?............... )
[4 ] (No. 75 revised)
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Seetion 1
ENGLISH LITERATURE AND GRAMMAR

1 ¢ Snowbound” was wrltten by H(1): Fleld © (2) Markham (3) Whittier (4) Tennyson
¢) Kipling
2 The Gettysburg address was given by (1) Abraham Lineoln (2) Daniel Webster (3) General
Grant (4) Patrick Henry (5) Thomas Jefferson
3 The Pied Piper ridded Hamlin of (1) eats | (2) snakes (3) rats (4) frogs (5) beggars ...
4 The god who held up the heavens was (1) Atlas (2) Hercules (3) Odysseus (4) Mercury
(5) Thor e
5 The best known work of Colerldge is (1) Childe Harold (2) Ancient Mariner (3) Ode to a
Grecian Urn 1 {(4) Marmion' ~ (5) The Exctrsion:
6 A phrase ‘‘a government of the people, for the people, and by the people was uttered by
(1) Washington (2) Clay (3) Calhoun (4) Lincoln (5) Wilson
7 ““Gulliver’s Travels’’ is the story of (1) an early traveler in America (2) one of the first
African explorers (8) the life of a missionary (4) the struggles of a man to get into Heaven
(5) the imaginary adventures of an English sea eaptan .
8 Robinson Crusoe is noted for (1) its hidden allegorical meaning = (2) its eareful presentation of
scientific facts (8) its clear and life-like story (4) its politieal significance (5) its intimate
revelation of the hidden life of the author ;
9 ““The Wreck of the Hesperus’’ was written by (1) Holmes . (2) Longfellow (3) Riley
(4) Stevenson (6) Whittier

10 “‘The House of Seven Gables’’ was written by (1) Dickens (2) Hawthorne ~ (3) Poe
(4) Cooper (5) Fielding
11 ““The Pit and the Pendulum’’ was written by (1) Lowell (2) Whittier (3) Holmes

(4) Bryant * (5) Poe :

12 One of Robin Hood’s men was (1) Ivanhoe  (2) Lancelot = (3) Little John  (4) Bill Sykes
(5) Miles Standish - I

13 “‘The Call of the Wild’’ was written by (1) Cooper (2) Kipling (3) London

ﬁ _(4) Stevenson. (5) Sewell L A ‘

14 The ferryman of the Styx was (1) Charon (2) Charybdis  -.(3). Argus (4) Scylla

- (5),Typhon o e
15 Clrce changed the men of Odysseus into (1) horses (2) stones (3) salt . (4) swine
' (5) sheep ' ’ ' R
16 Such novels as Ivanhoe, Quentin Durward and Rob Roy are (1) historical novels (2) quiet
© domestic novels (3) careful chamcter studies (4) novels written to reform +(5) great

~ novels-of modern life
17 “The Last of the Mohicans’ was (1) Mowgh (2) Hiawatha (3) Dunwoodle
"7 77(4) Chingachgook (5) Uncas

18 The author of ‘‘Innocents :Abroad’’” is (1) Hawthorne - (2) Dickens (3) Stevenson

(4) Carlyle (5) Mark Twain . o e
19 ““‘Ivanhoe’ is a (1) ballad (2) elegy ~  (3) essay  (4) novel (5) short story ...
20 The messenger of the gods was .- (1) Mercury (2) Perseus . (3) Zeus (4) Morpheus

(8) Thor. . ..

21 The gredtest poet in Enwland beforo the age of Queen Ehzabeth was (1) Langland  (2) Chaucer
(3) Robert Manning  (4) Surrey  (5) Dunbar )

22 Burnsg’ poetry is known for (1) its wide knowledge of life (2) its interpretation of the life

of the humble people (3) its coldness and lack of feeling (4) its narrative power

(5) its'likeness to the work of Pope ~ PR

23 - Mark Twain’s work is noted for (1) its humor (2) its careful character drawing
(3) its profound mblght into life.  (4) its perfect style , (5) its scholarship

24 0. Henry is a writer of (1) novels  (2) poems  (3) plays  (4) essays . (5) short stories

25" ““Nights with Uncle Remus’’ was written by (1) Barrie (2) Harris (3) Whittier

L. (4) Mark Twain " (5) Lanier ~ : o : ;
26 Pan is represented as partly - (1) dog (2) fish - (3) goat - (4) snake .- (5) horse ........

..........

—2
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I Parad1se Lost is about” (1) the fall of man - - (2) the Civil War in England (3) the

‘ surrection (4) the end of the world (5) the restoration of Charles 1T S —

‘as Marneris the story of (1) a: prince in disguise - (2) a great author ~ (3) a soldier -
Ve (4) a prominent statesman (5) a poor weaver - T ——
99 The Canterbury Tales are (1) a history (2) a set of stories in prose (3) a collection of

sermons (4) a set of stories in verse (5) a paraphrase of the Bible R

80 Guinevere is a character from (1) 1dyls of the King (2) Paradise Lost - (8) Vision of Sir

- Launfal = (4) Ancient Mariner (5) Merchant of Venice . , U e
81 “The Man:without a Country’’ was written by ~ (1) Aldrich (2) Emerson (3) .Cooper ’

» Hale (5) Dana . R v T

32 The word ‘‘because’’ is (1) adjective (2) adverb (8) conjunction 4) preposition

~(B) verb . o N , - o PR
33 Thc. past singular of the verb ““to be’’is (1) am (2) been  (3) is.  (4) was (5) Were ..........
‘34 . The correct expression for the blank in ““It was........... who came to see you yesterday.”’ is .

(1) myself (2) him (8) me . (4) her B)I : : , L e
35 kThe goddess born from the head of Juplter was (1) Diana . (2) Juno (3) Minerva
: (4) Psyche (5) Clio : k . . o
36 Mr. Worldly Wiseman oceurs in (1) Paradise Lost (2) Paradise Regained (8) Pilgrim’s
‘ ~fProg1‘ess  (4) Divine Comedy (5) Utopia L o . f et
87 Little Nell is a character inn - (1) Old Curiosity Shop (2) Henry Esmond (3): David -
"~ Copperficld (4) Romola (5) Elsie Venner — e
38 - Addison. and Steele are known as the writers of (1) Gulliver’s. Travels (2) Sir Roger .
~de Coverley Papers (8) Duncaid = (4) Absalom and .Achitophel . (5) Robinson Crusoe . ........
: The earliest of these writers was (1) Browning (2) Dickens (3) Miltonr , (4) Chaucer .
5) Shelley E . . , ,‘ o
40 An exa, ple of an allegorical tale is - (1) Enoch Arden (2). Marmion (8) Pilgrim’s .
S ng‘ ess .. (4) Paul Revere’s Ride (5) Ancient Mariner - o e e
41 An example of an epic is (1) Ancient Mariner. A2) H1awatha (3) Paul Revere’s Ride -
[ (4) Thanatopsis (5) Vision of Sir Launfal: et '
42 ';Stomes of ‘adventure have been written by 1) Bernard ‘Shaw - (2) Edgar Guest : \
. (8) Micawber (4) Lord Byron . (5) Stevenson o e i
43 The ‘“Tale of Two Cities’’ tells of the (1) American Revolution (2) Civil War
. .(8) French Revolution ~ (4) Dark Ages (5) Feudalism ~ « i eoeaeion
44 'A character in “‘Les Miserables’’ is (1) Martin Chuzzlewit (2) Ohver TW1st (3) Peter
v (4) Bill Sykes (5) Jean Valjean - . Ce e T s L
) 'The number of lines in a sonnet is 1) 8 (2) 14 (3) 16 (4) 24 (5) 37 R S
46 A correctwexpresswn for the -blank in ‘‘My friend studies much harder than........ 7 is (DI ;
R (3) mine (4) my (5) myself - Cl ' cveeniia]
AT ““The Chambered Nautilus”’ was written by (1) Holmes (2) Longfellow (3) Colerldge
LR (4) Liowell (5) Whittier o :
48 A character from David Copperfield is (1) Becky Sharp .. (2) Oliver Twist . (3) Smbad
(4). Uriah Heep (5) John Ridd - . ‘ , E O
L9 Tense is a property of (1) adjectives - (2) nouns . (3) verbs (4) adverbs (5) Pronouns ...
b0 ‘,The correct expression for the blank in ““‘I met a friend............gave me a bunch of flowers.” is.. ..
e (1) he ' (2) that (3) which (4) who (5) whom - U e
51 Baldur was killed by an arrow of (1) ash  (2) hazel (3) mistletoe .= (4) birch  (5) yew
52 ““The shrub was like a sheeted specter’’ is an example of (1) hyperbole (2) metaphor
k (3) ’personlﬁcatlon (4) simile (5). trochee . . ,
‘Pope is noted as the writer of (1) Rape of the Lock (2) Lycldas (3) Piers Ploughman
’ ’-4(4) Tom Jones (5) Ode on Intimations of Immortality T P ;
64 The prefix ‘“‘ante-’’ means (1) up (2) before (3) wrong (4)’ against. . (5) wader ...
55 The tense of ‘T am going” is (1) future  (2) future perfect ~ (3) past (4) past perfect? :
S " (5) present progressive T T
66 ¢ ‘T}re,Gold Bug’’ has to do with (1) adventures in the Klondike = (2) forty-mners rush to'.
T ‘Ggiliiﬁcrgia, (8) experiments with insects. (4) hidden treasure - [(5) mythology

Cdumanciow’

—
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57 Whitman’s ‘O Captain, My Captain’ commemorates - - (1) Dewey (2) Lineoln

(3) Napoleon (4) Roosevelt (5) Wellington
58 The name of the poem which begins ‘‘To him who in the love of Nature holds,’’ is

59 Bret Harte wrote (1) history " (2) essays (3) stories of western life
- of European travel (5) tragedies :

60 Maggie Tulliver is a character in (1) Adam Bede (2) Mill on the Floss

: (4) Silas Marner (8) Vanity Fair

61 Morpheus symbolizes - (1) fertility ~ (2) happiness (3) health (4) light

62 Spenser was a contemporary of (1) Chaucer  (2) Shakespeare (3) Milton
(5) Pope :
63 The poets of the Romantic movement were most influenced by (1) the revival of learning

(2) the discovery of America (3) the invention of printing (4) the American Civil War

(5) the French Revolution

64  “‘The Slough of Despond’’ is told about in (1) Hamlet (2) Last of the Mohicans

(3) Tom Sawyer *(4) Pilgrim’s Progress (5) David Copperfield

65 Swift was a (1) great poet (2) famous novelist (3) the first writer of short stories

(4) the greatest preacher of his time (5) a fierce satirist

66 Dickens was much impressed by (1) the need for social reform (2) the greatness of the
British  Empire (3) the importance of scientific truth (4) the wickedness of the Russians

(5) the value of French literature

67 Thanatopsis is about (1) the adventures of an Indian chief =~ (2) the American Revolution
(3) the teaching of Nature about death (4) the coming of spring (5) the adventures of

a snow bound family

68 Poe’s poetry is noted for (1) its mystery and beauty (2) its lack of rhyme

of musie (4) its power of thought (5) its length and scholarship

69 Thoreau is noted as (1) a writer of novels  (2) a student of nature (3) a writer of short

stories -(4) a political reformer (5) a famous soldier

70 - A demonstrative pronoun is (1) either (2) some (3) what (4) that
71 To eliminate means to - (1).extend ~ (2) acknowledge (3) eject (4) invigorate
72 *:Ghosts’’ is a drama by (1) Ibsen (2) Maeterlinck (3) Synge (4) Schill’er

(5) Strindberg :
73 A great Scandinavian dramatist is (1) Dryden (2) Shaw (3) Synge
(5) Ibsen , '
74 The opposite of admirable is (1) profane (2) honorable (3) diminutive
(5) delicate ‘ ‘ :

75 Silas Lapham was a (1) minister (2) merchant (3) traveler (4) teacher
76 A poem with symbolie characters is a (1) limerick (2) epic (3) lyrie

(5) allegory

77 . An example of a ballad is (1) Kidnapped (2) Midsummer Night’s Dream

(4) The Charge of the Light Brigade (5) Paradise Lost

78 Carlyle wrote (1) Apologia pro Vita Sua (2) Westward Ho (3) Hlstory of the French

Revolution - -(4) History of England (6) Modern Painters-

79 Webster in his debate with Hayne made a great plea for (1) slavery (2) abolition
(3) a high tariff = (4) a closer union (5) the Declaration of Independence

80 To accelerate means to = (1) expedite  (2) repel  (3) exclude (4) improve

81 The number of Cerberus’ heads was . 1) 2 (2) 3 (3)5 4) 7 (5) 9

82 The opposite of monotonous is (1) gigantie (2) transparent (3) delicate

(5) pictorial -

83 Life in India was deseribed by (1) Defoe (2) Gulliver (3) Kipling
(5) Stevenson : :

84 Hyperbol.e is an expression of - (1) comparison (2) exaggeration (3) exclamation
_ (4) interrogation (6) opposition
85 The Romantic movement was interested in (1) the spread of religion (2) the life and ideas

(3) Romola.

(5) student

(5) officiate

(1) Ben Bolt
(2) Thanatopsis (3) Spring (4) The Skeleton in Armor (5) Daybreak

(4) accounts

(4) Dryden

(4) detestable

(3) Romola

(4) Roosevelt

....of the Middle Ages. . . (3) the problems of science (4) the maintaining of the existing order of

things (B) a return to the Roman Catholic Church
—
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86 ;‘,The name of the poem which begins ‘‘Speak ! Speak! thou fearful guest’’ is (1) The Raven
' (2) Nature  (8) Amy Wentworth  (4) The Haunted Palace  (5) The Skeleton in Armor ...

'8;7’ The case of predicate nounsis (1) objective . (2) nominative  (3) possessive  (4) accusative

(5) dative

88 A ‘famous French novelist is (1) BalZac " (2) Bret Harte ~~ (3) Ibsen - (4) Tbanez

R (5) Zangwill: : ‘ S
" 89;,“Mr Brlthng Sees Tt Through’’ was written by (1) O. Henry . (2) Rmehart
: (8) H. G. Wells (4) Cather (5) Churehill

i

90 A poem telling of ecountry or farm life is called an (1) elegy  (2) epie (3) satire

- (5) pastoral

91 ;Fleldmg is noted for his influence on (1) Defoes  (2) Carlyle  (8) Dickens 4) )Thack‘eray

(D) Seott

_ 92 “The School for Scandal” was written by (1) Dryden  (2) Shaw  (3) Sheridan . (4) Ibsen

(b)) di onson

03 I‘rugal means (1) fragile  (2) eccentric  (3) uprightness  (4) hateful ‘(5‘)" economical ..........

..........

...........

..........

..........

..........

94 The cause of better living conditions for the poor and more kindly treatment of chlldren, ete., was
much helped by the work of (1) Secott (2) Byron (3) Wordsworth (4) Colerldge

. (5) Dickens |
T “95‘-"3Ge0rge /Eliot’s novels impress on us (1) the advantage of having great wealth = (2)

the use-

lessness of right living (8)' the certainty of death (4) the importance of self-sacrifice

(5)  the value of learning

96 In the opinion of the people of his time the greatest living poet was (1) Pope (2) Addison

©(8) Steele (4) Defoe (5) Swift

. (5) essayist

fred Noyes: is famous as a (1) journalist (2) novelist = (8) orator - (4) poet .

' 98 The oppasue of affirm is (1) refute (2) protest (3) vary (4) exclude  (5) agree ........

- 99 ,The number of Muses was (1) 3 (2)6 3)7 49 (5) 12

100 The Prelude is about (1) the life of the poet Wordsworth (2) the American Revolution
(3) the life of a great musician  (4) an allegory of the life of the soul  (5) %a piece of musie .........

;101' The qpposite of repugnant is (1) servile (2) prompt ~ (3) obscure (4) essential

- (5) agreeable

: ,";102: ‘Dccentrlc means (1) accelerated (2) singular  (8) distinguished  (4) familiar- (5) peevish .........

104

ens,dThackeray, and Eliot were living at the time of (1) The World War (2) French
on (3) American Revolution (4) Signing of the Magna Charta  (5) American Civil War..........

7Dmerson preached (1) the importance of social reform (2) the need for prohibition

“(8) the greatness of the individual soul (4) the need for a closer union (5) the end of the world.........

' ~(4) personification (5) synecdoche

"107“ The poems of Browning are best known for (1) the vigor and force of their thought
 72(2) their clearness and simplicity (3) the beauty and charm of their workmanship

:105 Hawthorne’s: stories are noted for (1) their humor (2) their hiddén meanings (8) their
‘faulty English (4) their clear pictures of great figures in history (5) their bitter anti-American tone..........
‘Death tramples it to fragments’’ is an example of - (_1) irony  (2) hyperbole (3) antithesis

(4) the immoral character of their teachings  (5) the ease with which they have been set to musie..........

~ (4) “‘The Resurrection’’ (8) ‘“The Annunciation”

3 hlstorlmty (4) erudeness (5) reahsm

51;10V : HSara Teasdale is a (1) poetess (2) novelist (3) essayist 4) orator (5)

”S'core on Section 1

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

109 ‘FThe work of William D. Howells is distinguished for (1) romance  (2) scholarship

108 A fa,mougs oratorio by Handel is (1) ¢““Elijah”’ -  (2) ‘‘The Messiah*’ (3) ‘““Redemption’’

..........

actress

........................
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‘Section 2
MATHEMATICS -

The algebrajc sum of 4 and—=Tis (1) —3 ~ (2) 43 (3) —I1  (4) 44  (5) 411

A straight line is the shortest distance between two (1) bisectors (2) circles (3) loci
(4) points = (5) theorems . . ‘ ‘ e
It x—|—5—11 then x= . (1) 4 (2) 5 3) 6 47 by

The algebralc fractlon among the following terms is (1) .3 (2) 27/3 (3) 14 (4) 2a/e
(6) 17/129

..........

A general statement which is accepted as true without proof is called an - (1) axiom
(2) hypothesis =~ (3) magnitude = (4) postulate - (5) theorem e
The product of a° and a*is (1) a (2) a* B (3) a* (4) 3at (5) 4a®
A figure involving two dimensions is called a - . (1) line (2) plane (3) point (4) solid
() vertex ’ . . ; ' ‘
The exponent in the term 37y is (1) 3 2)y 3) 7 (4) 37 (b) 4
The sum of the angles of a tr1ang1e always equals (1) 60° (2) 360° (3) 270°
(4) 120° (5) 180° : ‘
The third term in the expression 17x——32y+7z—}—21 is (1) x 2) 4+ (3) Tz
(4) —32y (5) z
Lines that will not meet however far they are produced are said to be (1) adjacent
(2) eoncentric (3) convergent (4) loci (5) parallel
The complement of an angle of 371[2 is (1) 75°  (2) 56° (8) 89° (4) 5214°

(5) 374%°

If 90 x equals (1)1 . (2) =3 (3) 3 (4) —3 (5) —1
The intersection of two planes forms a (1) point . (2) tangent (3) line (4) are
(5) sector

a%/a® is the same as (1) a/a® = (2) a*/a*  (3) 3a (4) 5/3 (5) a?
The supplement of an angle of 30° is (1) 40°  (2)70°  (3) 110°  (4) 150°  (5) 170°

(a—b)2= (1) a*42ab-b? (2) ::f——?fwﬂ:l—H)2 - (3) atpb? (4) a?—b?
(5) a*—ab? ; :

(e—4)*= (1) c"’-8c+]6 (2) e2—16 (3) 02—1—16 (4) ¢*4-8e-}-16
(5) c>—4c}-16 , '

(2x-3y)t= (1) 2243y  (2) 4’49y (3) 4x*1bxy49y®  (4) dx*—6xy}-9y®

(5) 4x2+12xy—|—9y

The mmplest expression of 5a——8a+10a——12a is (1) 3a—2a v (2) —3a--2a (8) —3a—2a
(4) —25a (5) —ba - : : L

The square root of .a®}-2ab-}-b*is - - (1) ab - (2) a—b (3) (a-+b)? (4) a-+b
(5) (a—bh)? .

The product of a®b? and ab’e is - (1) a% (2) af‘b4c (3) a’b%e (4) a®b3et (5) ab%e

171t re=— M @1 (3)17T . (4) 1Tr (5) 17r%

If one acute angle of a right triangle is 40°, the other is (1) 20° (2) 40° (3) 50°
(4) 90 (5) 100°

In the term 14 xyz, the coefficient of xyz is M x (2) z (3) 14 4) xy 5) y

——
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27 S‘ cef3 feet make one yard, the number of feet inn yardsis (1)8n © (2) 84u (3) 3—n

] ber of acres in a square mile is S (1) 5% (2)/16V% - (3):160 : (4):320 - :(5) 640 ...

FOESOR S I | ) | p—

‘ 28 ‘A portlon of the ecircumference of a c1rcle is called a (1) tangent V (2) diagonal (3) radlus

, (4) are - (5) sector : ‘ e
29 If thc equal angles of an isosceles triangle are 70°, the vertical angle is ~ | ( 1)_ 20% . (2) 40°: .
7 @8 @B G J—
80 The ﬁr‘ét compiler of Geometry was (1) Aristotle (2) Deniosthenes " (3) Buelid
’ 4 Herodotus : (5) Xerxes et LT e
31 r(-——2a)3 (1) Sa? @) —8a® ~ (3) 8a° (4) —8a® (5) gt R S
: 32 ‘;'130x”——~10 divided by 10 equals: (1) 3x—1 = (2) 30x*—I10x (3) 3x*—-1 (4) 30x*—1. .
i (5) 3x2-—1 e s B T S
83 v’seaé’jwu (1) -6atht (2) 4-6a%b® (3) -1-6asbe - @ +18a2b8 (5) F6aths
34 If:two pgrallel lines are cut by a transversal, the alternate exterior angles are ' (1) unequal ‘
{2y supplementary (3) complementary (4) equal ‘ (5) tangent . e
N 35 :’ \The term Whlch if added to x*>-+-m? would make the expressmn a perfect square is ' k(l) Xm

Y@y —xm  (3) —2zm (4) 4xm “(5) —4xm o : o .
36 8&1"——2&2 equals . (1) 4a® (2) 4a° (3) 6a® (4) 4a™ '(5) »88,5 j , e -
: 37 Gwen a—3 b=1, and =5, then 2a—5b-4-c equals. (1) 6  (2) 7 (3) 9. (4)10 . (5) 15 o

(1) (3x—6x)  (2) (—346x*  (8) (~846x*  (4) (3—6=

"}’(‘f,‘ii"")ff?-(:sx—-exg) S B T

: 39 . 'Where -t n, x equals (1) = _(2)-1—1—‘ (3) m—-,n , (4) mn N -(5) nm R N

. 40 - If one angle of a parallelogram is 80°, the consecutive angle is 1) 20" 3 (2) 80‘. = (3) 100%™
' (4) 180 (5) 280°

41 ’I‘he part of a circle included between two radu and an are is called a. (1) ehord » (2)locus
s (3) diameter (4) sector (5) tangent A ‘ :
42 "A quantlty ‘whose value remains unchanged is a : 1) constant‘ (2) 11m1t (3) proportlon‘
(4) ratlo (5) variable : ‘ B

A stralght line drawn joining any two pomts ina clrcumference is called an ’ (1) are f:;, (2) chord
(3) dlameter - (4) median . (5) radius

"b ’I‘he two binomials whose product is 49x*—1 are ’('1) (7x+1) (7X+1)' ' (2) (49x—|—1) (x—l)
‘;(3) (Tx—1) (Tx—1) (4) (49x—1) (x+1) (5) (Tx4-1) (Tx—1)':

: “bltﬂes%ero: | (1) 227  (2) zero - (3) linﬁmty ) (4) 227 “(5) 227
A6 Q= D5 @B2 O @V 65
Ny Vm Y —3mn (2) ———szn’\ (3) ~+6mn (4) —]—3mn } (5) —mn
8 If a central angle is 40°, its intercepted arc'is” (1) 20% - (2) 40° - (3) 80° (4) 140°

(5).320°

4 " ;49_;,}4;The length of the hypotenuse of a right triangle Whose sides are 3 and 4 mches long, respectwely, is
o (1) 121 in, (2) T in.. (3) 25 n. (4) 14 in. . (5) 5i in, -

J’j‘ms 2

S 3 o ; L e
50 jm;éns ‘veduced to lowest terms is (1) 0 (2) 1 ; (3.),\_;11 (4) le— 5) [“n_:
512246~—\/01== (1) .02246 (2) 002246 (8) 2246 (4) 22.46 (5) 224.6

T

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

jmeceshadee



52

53

54
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56

57
58
59
60
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64

65

66
67

68

69

70

71
72

73
T4

75

The factors of a™b%are - (1) (a-kb) (a?+ab++b* = (2) (a—b) (a>—ab—b?)

Triangles having equal bases and equal altitudes are always . (1) equilateral (2) equivalent
. (3) isosceles . - (4) scalene . (5) synthetic- -~
—21a%h®
:W—-" ’ (1) —3a%® (2) 3a®h? (3) 3a%b* (4) 3a%p® (5) —3ah* ........
\/—27m3n3—- | (1)—3mn .(2) —9m?*n? (8) +6mn (4) —mn (6) 3mn ...
1 c¢m eguals about - (1) .1in. - (2) 2in. (8) 4 in, (4) 1in. (5) 14in. .
If a triangle contamlng 30 sq. ft. has an altitude of 6 ft., the base is 15 (2) 18
(3y15 . (4) 12 (BY10
Of the angles of a triangle, two are always (1) acute (2) complementary (3) obtuse
(4) reflex (5) right P e
When 2=b, x equils (1) ab @ 2 @ LR ) a—b
Any parallelogram inseribed in & circle must be a. (1) rhombus (2) square (3) rectangle ’
(4) hexagon (5) trapezmd s
The locus of pomts equ1d1stant from a point is an . (1) angle (2) circle (8) diameter
(4) perpendicular bisector (5) tr;angle ‘ e
The base of a triangle is b, the altitude is a. The area is @ ah (2) ab (3) b/a
(4) ab/2 Geg/m
A sector is the part of a clrcle that is bounded by ) (1) two ares (2) chord and an are
*(3) two radii and an are ' (4) diameter and chord (5) semicircle and diameter ...
The area of a circle with a radius of 5 inchesis =~ (1) 5x - (2) 10z (3) bn?
(4) 25z (5) 25m2 ' ' e
If the sides of two triangles are respectively proportional, the triangles are (1) congruent
(2) isosceles (3) proportional (4) scalene () similar L

(3) (a—D) (a”—{—ab—}—b"’) (4) (a—Db) (a*}-2ab}-b?) (5) (a—b) (a-+b) (a—b) e

If a:x=1:2 x ¢quals (1) % (2) 2/a (3)y2 - (4) a/2 (5) 2a ——
The locus of points equldlstant from two intersecting lines is (1) the bisector of the angle formed
*(2) 4 eircle  “(3) the perpendicular bisector of lines (4) the vertex
(5) a line parallel to one of thelines -~~~ Ll
The least common multiple of x*4-2xy-}-y* and x-y is (1) x>y (2) x*—y*
3 () (x—y)  (4) X2xyty? (5) (2xy+y?) (=—=y) e
A mean proportlonal between 4/a° and 9/ax® is (1) 4/a? (2) 4/ax (3) 6/a’x
o (4) 6/ax () 36/atx®
The perimeters of two similar triangles are 18 inches and 12 inches. If a side of the first is 38 in., the
corresponding side of the second is (1) 2 (2) 6 (3) 10 4) 12 ;6) 18 - ..
24.5-+-zero== (1) zero - 2) 1.0 (8) infinity . (4) 245 (5) 245 ...
A quadratic equation is (1) a surd (2) an equation of the first degree (3) an equation
of the third degree . (4) an equation which contams the second power of an unknown, but nothing
higher than the second power (5) a simple linear equation
4x ;O e ] ‘" ' '
234056 (,1) 12 (2)‘z,ero (8) V4 - (4)1/12 (b) an expression without meaning ..........
The sum of the interior angles of a pentagon equals (1) 90° (2) 120° (3) 860°
- (4) 7207 .. (5) 540° ‘ A o
The equation which will always hold true for any values that may be assigned to a, b and x is
(1) 3x(a—Db)==3ax—3bx L (2) 3x(a——b)_3ax—-bx (8) 12ax—4bx—=3(ax—bx)
(4) 12ax—12bx=—=0 (5) 3ax—4bx=—0
' R Score on Section 2 ........... -
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. -Section 3

: SCIENCE
1 Thé house:fly is known to spread (1) bubonie plague (2) typhoid " (3) yellow fever
. (4 malaria  (5) small pox e
2 An example of & chemical element of great significance in physiology is (1) carbon-dioxide ‘
= - (2) water (8) protein (4) oxygen 5y air
3 An ammalwhmh ﬁossesses antennae i§ the (1) earthworm (2) starfish (3) hydraf L
(4) amoeba (5) grasshopper ' ‘ SRR
4 ’I‘hé%écf of transfer of poilen from anther to sﬁgma is called (1) pollination (2) reproduction
0 (8) fertilization (4) transpiration (5) mitosis e
: 5A plant that lives as a parasite is (1) mistletoe (2) nasturtium (8) water 1i1y ' o
' (4) fern (5) dandelion ‘ e
6 An é}i’a'rhbleif'of a chemical change is the (1) dessication of spores (2) oxidation of sugar
S f(3’)'-'dissolving of salt (4) osmosis of glucose (5) exchange of gases in the lungs ...
s'freezing point on the Centigrade thermometer is k (1) 273 (2)0° ,(3) 32°
: (4) 100° (5) 212° ' e
8 An example of a mechanical mixture is (1) chlorine = (2) hydrogen (83) ‘carbon dioxide
~(4) paint -~ (5) copper sulphate ' S
9 Barometers are used to measure » (1) humidity ~(2) rainfall (3 air-pressure'
(4) gravity (5) electricity E

10 it ’temperature for living rooms is about (1) 60°  (2)68°  (3) 75° (4 88°  (5) 98°........
: 11‘:‘ The t;?anter'of our universe is the (1) earth (2) moon (3) sun (4) Jupiter (5) Mars ..........
' 12 Coxﬁbﬁs’cion is another name for (1) freezing = - (2) drying (3) boiling - - (4) burnmg

(5) melting ‘ R

18 The best “‘all around’’ fertilizer is probably (1) bone meal (2) dried blood - (3) manure
(4) ammonium nitrate ~ (5) caleium phosphate R—

Whlch supports ecombustion.is .~ (1) hydrogen (2) nitrogen (8) ecarbon dioxide
: (5) carbon monoxide , JR—

01’1" of tissﬁes spec1a117ed for a definite function is called an (1) organism . (2) eell
gy larve (4) -organ (5) tissue : R
e f1‘6’,, )The atomlc weight of oxygen is (H1 (2) 12 (3) 14 (4) 16 (5) 351 ...
T Mendel is chiefly noted for his studies of (1) bacteria (2) circulation of blood
(8) heredity (4) cell structure (5) feeble-mindedness / .
 The most conspicuous structure of the lima bean seed is the (1) cotyledons ' (2) plumule
e (3) hypocotyl ~ (4) mieropyle (5) epicotyl ‘ e
19 Water enters the roots of plants by (1) capillarity (2) osmosis - (3) solution
) gravitation (5) suction L S
Tfié watt 1s the unlt of measurement of (1) resistance (2) current (8) velocity
; 4) power (5) potential - o R
f,'The material which forms the basis of life is the (1) plasma (2) endosperm ‘ .
(3) hemovlobm (4) cell-walls (5) protoplasm C e
e‘,d;gameter of the earth is about (1) 4000: mi. (2) 5000 mi. - (3) 8000 mi.
© . (4) 25,000 mi. - (5) 240,000 mi.
923 The length of a meter in inches is about (1) 12 (2) 27 (3) 39 472 (5) 144 ...
.24 The symbol for mercury is (1) Pb (2) Sh (8)Hg  (4)Ag = G)Mn ...
i Yo o . :
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The processes by which foods are incorporated into living matter are termed (1) absorption

The formula for hydrochloric acid is (1) NaOH (2) HC1 (3) HNO, (4) MgSO,
(5) H,S0, '

A beam of light striking a mirror at an angle of 30° is reflected at an angle of (1) 15°
(2) 30° (8) 45° (4) 60° (5) 120°
The sepals of a flower are collectively known. as the (1) corolla (2) receptacle
(3) braets (4) ecalyx (5) stamens
The planet which is nearest the sun is (1) Earth (2) Mars (3) Mercury
(4) Jupiter (5) Uranus
The percentage of O, in air is about (1) 49 (2) 20% (3) 509 (4) 80% (5) 96%
One of the first telescopes was made by (1) Galileo (2) Bacon (3) Newton
(4) Kepler {5) Archimedes
An example of a sedimentary rock is (1) granite (2) schist (8) marble
(4) obsidian (5) sandstone ‘
Entomology is the science of (1) fishes (2) words (3) inseects (4) birds  (5) minerals
Pascal’s Law is involved in the (1) siphon (2) thermometer (3) prism
(4) electro-magnet (5) hydraulie press
If 100 cubic centimeters of ice weigh 93 grams, the specific gravity is (1) 0.93 (2) 1.00
(3) 9.30 (4) 1.08 (5) 10.00
—10%-
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(2) metamorphosis (3) circulation (4) digestion (5) assimilation
Hydrogen may be made by the action of hydrochloric acid on (1) zine (2) sodium chloride
(3) copper sulphate (4) sodium hydroxide (5) potassium chlorate ,
The formula for magnesium sulphate is (1) NaOH (2) HCI (3) HNO, (4) MgSO,
(5) H,80, e
The protein-digesting enzyme of the pancreatic juice is (1) pepsin (2) trypsin
(3) steapsin (4) diastase (5) amylopsin ‘ .
Electric charges can be detected by means of (1) condenser (2) electroscope
(3) dynamo (4) voltaic cell (5) spectroscope
Acids ecan be distinguished from bases by means of (1) catalyzers (2) anhydrides
(8) indicators (4) colloids (5) solutes
'The miner’s safety lamp was invented by (1) Bunsen (2) Edison (3) Marconi
(4) Davy - (5) Jolly
The ampere is a measure of . (1) resistance © (2) gravitation (3) electric potential
(4) heat (5) electric currents
A chemical element characteristic of the proteins: but not found in carbohydrates or fats is
(1) oxygen (2) earbon ~ (8) nitrogen (4) hydrogen (5) chlo_rine ..........
Boyle’s Law states the relation between the volume of a gas and its (1) temperature :
(2) pressure ~ (8) color (4) density (5) solubility A
The circulation of the blood was discovered by (1) Harvey (2) Newton (3) Weismann
(4) Darwin (5) Pasteur ‘
Distance east and west around the earth is called (1) altitude (2) declination
(3) inclination (4) latitude . - (5) longitude
The valence of chlorine is ordinarily (1) 1 (2) 2 (3) »3 4) 4 (5) 6
The north and south poles are cold because of (1) the short days (2) the sun’s rays strike
at angles (3) snow and ice (4) more water than land (5) high altitudes
High tide comes every (1) 6 hours (2) 12 hours (3) 24 hours (4) 7 days (5) 28 days
‘‘Mature’’ rivers are characterized by (1) V-shaped valleys (2) numerous water falls
(3) upland swamps (4) swift currents (5) U-shaped valleys



51 nost duetile of these metalsis (1) iron  (2) copper  (3) platinum  (4) zine (5 lead ...

52 ,‘.An example of a lever of the first class is the (1) nuterackers (2) forearm. (3) lemon

7 squeezer (4). wheelbarrow (5) seissors
B3 A substance often used in testing for chlorides is (1) silver nitrate (2) iodine .

Pl (8) ammonia (4) ferrous sulphate (5) barium chloride -~ L.

54 H,80,4+BaCL—2HCland (1) H,0 (2) Ba(OH), (3) SO,  (4) BaSO,  (5) H,Cl0; coov
i 55 The force needed to raise a weight of 1200 pounds on a hydraulic press whose piston areas stand in the
‘ (1) 100 1bs. (2) 200 Ibs. (3) 300 Ibs. (4) 600 1bs. = (5) 2400 lbs. ........

b6 ,An mstrument depending on atmospheric pressure for its operation is the:  * (1) siphon
- (2) hydraulic press (3) thermometer (4) telephone (5) voltaic eel L.
57 The attraction between molecules of a body is called (1) capillarity (2) adhesion
- +.(3) magnetism (4) inertia (5) eohesion : T e
' »58«;»The velocity of sound in air in feet per second is about (1) 980 (2) 240,000 (3) 186,000
(41100 (6) 93,000,000 -~
59: The number of calories of heat needed to raise the temperature of 10 grams of water from 15° to 16° is
1)* 1/10 2)1 (8) 10 (4) 100 (6) 2000 .
: 5,60{;"Thework done by a 50 pound ball falling 20 feet in foot-pounds is (1) 04 (2) 25
(8) 20.0 (4) 50.0 (5) 1000 .
61 The distinguishillg feature of the mammals is the possession of (1) backbones (2) two .
. -pairs of legs (3) warm blood - (4) milk glands () nervous system ..
v 627v>‘Thef normal pulse rate is about (1) 18 (2) 48 (3) 70 (4) 98- (5) 112 ...
83 The process of conjugation oceurs in the (1) fern (2) Paramoecium (8) butterfly
ey (5) frog | | e
: 64L1ne pf ‘equal temperature are called (1) equators (2) parallels ~ (3) meridians
* (4) isotherms (5) isobars T
B Relatwe humidity is often measured by means of (1) barometers (2) thermometers
: 24(8)-hydraulic rams (4) galvanometers (5) hygrometers .
66 ,Theymtgns;ty of light varies (1) inversely as the distance (2) directly as the square of
o ‘the\ distance (8) indirectly as the square of the distance (4) directly as the distance

-(B) inversely as the square root of the distance

'A‘The process of energy release in the tissues of living organisms is called (1) transpiration

- xcretion (3) explratlon (4) respiration (5) photosynthesis =~ ...
68 The one of these substances having the highest specific heat is (1) water (2) glass
At (3) copper (4) soil %) rubber ‘ e
9 The pro&uctlon of embryos from unfertilized eggs is termed (1) parthenogenesis
L (2) hermaphroditism (8) symbiosis (4) mitosis (5) recapitulation =~ .
; ,:,In passing through a prism the rays which are most refracted are the (1) red (2) yellow
g ;(~3)‘green , (4) blue ~ (B) violet -
n L tage: alternatmg currents are ‘‘stepped up’’ by means of (1) interrupters
: cbndensers (3) rheostats (4) dynamos (5) transformers
i The name for NH,BR is (1) hydrobromic acid (2) bromine (3) ammonium bromide
T (4) nitrogen bromide (5) ammonia bromine
73 The point of attachment of the seed to the pod is called the (1) hilam  (2) petiole
.. (8) ventricle (4) hypocotyl (5) mieropyle S
74 The ‘‘LeBlane Process’’ is used in the manufacture of (1) white lead (2) vinegar

- (8) sulphuric acid (4) sodium carbonate (5) iodine

75 Substances which hasten a chemical action without themselves undergoing any chemical change are
"w;;;wcalled (1) ecatalysts (2) electrolytes (8) ionogens (4) allotrops (5) anhydrides
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76 A formula used for stating Ohm’s Law is . (1) S=lhgt? (2) I=-§— (3) W=I*RT

(4) W=FD w)pz%ﬁ —.
77 Heat can pass through a vacuum only by means of (1) eonvection (2) eonduction

(8) capillarity (4) radiation (5) gravitation D e
T8 The negative plate of an electrolysis apparatus is called the (1) electrolyte (2) anode

(3) cation (4) anion (5) cathode i
79 The light rays of highest vibration frequency are the (1) red (2) yellow (3) violet

(4) green (5) blue
80 The greatest mechanical advantage which can be obtained by the use of 4 movable pulleys is

1) 4 @) 5 (3) 6 4 7 Gy
81 A famous astronomer was (1) Agassiz (2) Copernicus (3) Huxley (4) Harvey

(5) Lamareck S e
82 Another term for an anti-cyclone is a (1) low-pressure area (2) tornado (3) hurricane

(4) high-pressure area (5) typhoon -
83 An example of a metamorphie rock is (1) limestone (2) sandstone (3) marble

(4) obsidian () pumice
84 Carbohydrates are stored in the liver and known as (1) glycogen (2) hormones

(3) diastase (4) ptomaines (6) vitaminee .
85 The valence of sulphur in sulphuric acid is (1) one (2) two © (3) three (4) four

(b) six
86 Water-vascular systems are characteristic of the (1) hydra (2) starfishes

(3) Paramoecium (4) jellyfishes () sponges .
87 Nitric acid can be made from ammonia by (1) electrolysis (2) double decomposition

(3) reduction (4) oxidation (5) neutralization -
88 ¢‘Mercator’s projection’’ is a term used in connection with (1) maps (2) mountains

(3) winds (4) magnets (8) planets
89 The pitech of an open pipe compared with a closed pipe of the same dimensions is (1) 1 octave

lower (2) the same (3) 1 octave higher (4) 2 octaves lower (5) 2 octaves higher
90 CO,4Ca(OH),~H,0and (1) CaCO, (2) 200, (3) CH,0H (4) CaOH (5) CaCO,
91 An example of an igneous rock is (1) granite (2) marble (3) sandstone
(4) limestone (5) chalk
92 Telluride is an ore containing (1) lead (2) zine (3) gold (4) mercury (5) nickel
93 CH,OH is the formula for (1) grain aleohol (2) formaldehyde (3) wood aleohol
(4) chloroform (5) glycerine

94 The unit of electric quantity is called the (1) volt (2) erg (3) dyne (4) coulomb.
(5) calorie

95 The latent heat of vaporization for water in calories per gram is about (1) 32 (2) 80

(3) 212 (4) 536 (5 1728
96 Drumlins are a kind of (1) springs (2) lakes (3) water-falls (4) coast-lines (5) hills .........
97 pv=Dp'v refers to (1) gas pressures (2) pendular vibrations (8) falling bodies

(4) reflection of light (5) levers : R
98 The unit of electric capacity is ealled a (1) dyne (2) farad (3) ohm (4) watt

(5) ampere

99 One degree of longitude at the equator equals about (1) 45 mi. (2) 70 mi. (3) 24 mi.
(4) 360 mi. b) 180 mi,

100 The age of fishes was the (1)_‘ Carboniferous (2) Tertiary (3) Quaternary (4) Devonian
(5) Archeozoie :

Score on Section 3
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Seetion 4 |
HISTORY AND SOCIAL SCIENCE

 The American Revolution began in - (1) 1762  (2) 1775 - (3) 1783  (4) 1789 ~ (5) 1812 .........
- Cornwallis surrendered at (1) Yorktown (2) Jamestown (3) Saratoga (4) Appomattox
' (5) Valley Forge : ‘ e
The Gml War ended in (1) 1871 (2) 1867  (3) 1870 (4) 1861 (5) 1865 - - ...
4 dent of the Confederacy was (1) Lee (2) ““Stonewall’” Jackson (3) dJefferson -
~ (4) Thomas (5) MecClellan SR , [ —
0f 1812 was between (1) England and F'rance (2) England and the U. 8. ' .
. (8) Ireland and England (4) Germany and France (5) France and the U. S. A
5. The man who marched from Atlanta to the Sea was (1) Sheridan ~ (2) Grant  (3) Thomas
~i(4):Sherman  (5) Lee : e
-7 Martin Luther was a (1) missionary (2) pope (3) philosopher (4) soldier
o () reformer ' : R
8 Peter the Great was a ruler of (1) England (2) Holland- (3) Russia (4) Gaul

wH £

(1) Herod (2) Judas (8) Pilate - - (4) John (5y Lazaras ...
had” was written by (1) Homer (2) Sappho (8) Virgil (4) Thucydides
1 ,k Xérxes was a king of (1) Athens (2) Sparta (3) Rome (4) Persia ~ (5) Thrace ..........
12 The greatest empire in the ancient history was the (1) Persian (2) Greek (3) Roman

. -{(4). Mohammedan (5) Egyptian ~ S i, ‘

‘e-’nm'nber of U. S. senators to which each state is entitled is M1 2) 2 (3) 3
. (B) 6 : ' T
mian Golden Age was attained during the time of (1) Tyrants (2) Lycurgus
olon (4) Homer (5) Pericles e
» chief work was (1) unification of Germany (2)- establishment of schools
. (B) establishment of freedom of people (4) a great Navy (5) industrial development ...
G ,;,16' Halg éommanded the forees of ' (1) Russia (2) France (3) Ltaly (4) Bulgaria

L (5) England e :
17 First'state to secede from the Union was (1) Virginia - (2) South Carolina (8) Delaware
.. (4) Connecticut (5) Missouri ‘ e
anish American War startedin (1) 1890 (2) 1895  (3) 1898  (4) 1002 (5) 1014 ...
16 story of the Creation is found in (1) Exodus  (2) Revelation (8) Leviticus .
(4)iGenesis -~ (5) Proverbs - ‘ : o R
smostheries was 8 great (1) ruler (2) dramatist (8) orator (4) philosopher

21 The Boxer Uprlsmg took place in (1) America (2) Russia (3) Japan (4) China

. 2(b) South America o

ROg"er" Williams was a (1) colonizer (2) judge (3) merchant (4) naval officer

(5) traitor ‘ . L
iibal ‘was a general of the (1) Romans (2) Persians (3) Franks (4) Goths _

() Carthaginians ' o

ammedan bible is the (1) Bagavadgita (2) Koran (3) Zend-Avesta

R Rig-Veda, (5) Book of the Dead e
;_Cyrus Avas king of (1) Lydia (2) Carthage (3) Sparta (4) Persia (5) Rome ........
- The most prominent form of business organization to-day is the (1) corporation  (2) partnership

. (B) trust (4) association (5) individual ' E

'he Socialist Party has generally advocated (1) closed shops - (2) high tariff  (3) government ‘

ownership ~  (4) wage reduction (5) anti-strike laws ‘ ‘ F

Labor unions believe in (1) blacklist (2) lockouts (3)’ strike (4) open shop

(&) strike breakers : L

29 A war with Mexico was fought in (1) 1789 (2) 1848 (3) 1898  (4) 1879 (5) 1812 ...
0 . Welhngton led the English in the battle of (1) Crecy (2) Austerlitz (3) Orleans

‘ (4) Jena () Waterloo
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The Roman Empire was destroyed by the (1) Saracens (2) Turks (8) Carthaginians

(4) Vandals (5) Sicilians
Solon. was a (1) musician (2) ecommander (3) lawgiver (4) poet (5) sculptor
A voter has to be at least (1) 18 years old (2) 19 years old (3) 20 years old

(4) 21 years old (5) 25 years old

The name of a Bolsheviki leader is (1) d’Annunzio (2) Lenine (3) Viviani
(4) Poincaré (5) Ebert .
The British Prime Minister in 1918 was (1) Asquith (2) Balfour (3) Lloyd George

(4) Lord Northeliffe (5) Winston Churchill
Venizelos is a (1) Greek (2) Italian (3) Irishman (4) Russian (5) Turk
The Peace Treaty of 1919 is known as the Treaty of (1) Berlin (2) London
(3) Versailles (4) Westphalia (5) Austerlitz
New York was settled by the (1) French (2) Dutch (3) English (4) Spanish
(5) Portuguese

‘5440 or fight”’ was a slogan used during the (1) Civil War (2) settlement of Texas

(3) Revolutionary War - . (4) settlement of Oregon boundary (6) War of 1812 ...
The Dred Scott decision pertained to (1) free silver (2) immigration (3) tariff

(4) negroes (5) trial by jury ‘
The Missouri Compromise admitted Missouri into the Union as (1) a free state (2) a slave
state (3) half slave and half free (4) neutral (5) without mentioning slavery
Qur common numerals originated in (1) Arabia (2) Egypt - - (3) Phoenicia

(4) Rome (6) Greece
The economic reward of the laborer is (1) profit (2) interest  (3) rent-  (4) capital

(5) wages :

The incident starting the World War occurred at (1) Sarajevo (2) Prague . (3) Khartum
(4) Basra - (5) Santiago '

The Peace of Westphalia was signed in (1) 1215 (2) 1548 (3) 1618 (4) 1648 (5) 1789

A man who helped to unite Italy was (1) Cervantes (2) da Vineil (3) Garibaldi
(4) Venizelos (5) Bismarck

The Roman Empire fell to the barbarians in (1) 150 B.C. (2) 150 A.D. (3) 476 AD.
(4) 765 A.D. (5) 1000 A.D.

The Romans can be described best as being (1) artistic (2) practical (3) imaginative
(4) poetic’  (5) idealistic ‘ ,

The outstanding feature of the industrial stage of economic history is . (1), agriculture
(2) factory system (3) domestic system - (4) shipping (5) guild system

Charlemagne becameé émperor at about (1) 50 B.C. (2) 250 A.D. (3) 800 A.D.
(4) 1280 A.D. (5) 1520 A.D. :

The law of diminishing returns deals with (1) consumption {2) transportation (3) location
(4) distribution (5) production :
The law of supply and demond applies to (1) utility (2) value (3) profit (4) free goods

(5) price . ‘ )
The process of changing free goods to economic goods is called (1) production (2) invention
(3) consumption . (4) distribution (5) extension :
The unit of society is the (1) individual (2) clan (3) tribe (4) family (5) state
The President is elected directly by the - - (1) eongress (2) electors (3) people
(4) cabinet (5) governors " : '
The 18th amendment deals with (1) income tax (2) prohibition - (8) woman suffrage

"(4) negroes (5) tariff , v ‘ :
A famous governor of New York was (1) Walter Raleigh (2) William Penn (3) Peter
Stuyvesant (4) John Smith . (5) Roger Williams v v
John Winthrop was the governor of (1) Massachusetts Bay (2) Virginia, (3) Plymouth

(4) Maryland (5) New York , -
The date of Magna Charta is (1) 787 (2) 1066 (3) 1215 (4) 1612 (5) 1648
The early shipbuilders were the (1) Arabs (2) Egyptians '(3) Persians

(4) Phoenicians (5) Romans
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/61 The Treaty of Versailles was not ratified by (1) England ~ (2) France ~ (3) Italy

i (4) Japan (5) America ' e —
62 A person connected with Flull Houseis (1) Clara Barton.  (2) Jane Addams (3) Woodrow
. Wilson (4) Julia Lathrop (5) Mary E. Richmond
63 A soczahstxc party leader of Germany was (1) Fredrich Geiber (2) Wilhelm Goetz

' \3) Ellwood (4) Hobhouse (5) Karl Marx ' T —

64 Slavery{was introduced into the American colonies in (1) 1498 (2) 1564 (3) 1619
L (4) 1742 (5) 1815 R

| : 65 Pola;" d; ost ity place as an independent natlon - (1) by revolution (2) weak colonial policy
(3) partition between nelghbormg powers (4) lagk of democmtic principles (5) religious
'dlﬁerences ”

66 The battle of Thermopylae was fought in (1) 480 B.C. .(2) 166 B.C. (3) 100 B.C.
oo (4) 100 AD. (5) 325 A.D. , : T e

6T Plutarch was a great (1) biographer (2) emperor (8) scientist  (4) mathematician
e (5) seulptor e
68 Prlce is essential to (1) consumption ©+ (2) production (3) exchange
~ anufacturing (5) raising crops : o
69 The amount of immigration to-day is influenced chiefly by (1) economiec conditions (2) religion
43) . education (4) polities (5) presidential elections - - L.
f7“0»,’.‘The first book of importance on economie theory was written by -~ (1) Emerson (2) Plato

o (3) Adam Smith (4) Malthus (5) John Stwart din1 - - .
71  Alexander Hamilton’s name is associated with (1) slavery (2) tariff - (3) steel industry
: (4) finance (5) ship building T '
- T2 The battle of Tours was fought by France against the (1) English - (2) Mohammedans
el L (3) ‘Spanish (4) Poles ..~ - (b) Prussians ' -
The last book of the New Testament is (1) Exodus- (2) Proverbs (3) Ephesians
(4 ‘Numbers (5) Revelation ‘ ‘

4

Absentée landlordism’’ is a serious problem in (1) France (2) Germany (3) Holland
G (4) Ireland (5). Russia - BEEERERE e
75 Each state has the power to (1) coin money (2)declare war (3) establish schools
Sk (4) tax imports (5) appoint postmasters R T
76 Monopoly is based on limitation of (1) supply (2) cost (3) utility (4) demand
L (5) value e
o T‘The most brilliant writer in France in the 18th century was (1) Darwin (2) Dumas
S (3) Bunyon = (4) Pericles (5) Voltaire -« - e o
' 18 The Lord appeared in the burning bush to (1) Aaron (2) Moses (3) Esau

(4).Elijah - (5) Lot E
79 The Lawgiver of civilization was (1) Blackstone (2) Justinian (3) Caesar (4) Draco
o (b) Aristoue ,

Clcero gave his orations against Catiline in (1) 271 B.C. (2) 63 B.C. (3) 381 B.C.
v( (4) 267 A.D. (5) 476 A.D. o s .
81 ,.The Sinn.Fein movement took place in (1) Czecho-Slovakia (2) Fiume (3) Ireland
w1 (4): Poland (5) Russia ‘ S
82 I'rench at the battle of Quebec were under the command of (1) Wolfe (2) Burgoyne
. ~ . .43) Braddock (4) Montcalm (5) Murray B
o83 One of the greatest prophets of the Bible was (1) Elijah (2) St. Paul (3) John
: (4): Peter (5) Mark ' o
- ,Craft guﬂds of England mlght be compared to our (1) clubs’ (2) unions (3) lodges
o (4) Ku Klux Klan - (5) political parties S
85 "”:I‘he handicraft stage of economic history is characterized by (1) trades (2) management
. (8) domestication (4) nomadism (5) slavery
2 ,8f6‘_f,f~The most serious disease from which modern civilization suffers is (1) measles (2) diphtheria
L - (8) scarlet fever (4) tuberculosis (5) typhoid fever L
8T The architectural style of the great cathedral at Amiens is (1) Corinthian (2) Gothie
(3 Tonic (4) Doric (5) Roman o '
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A name commonly connected with Juvenile Court work is that of (1). Ben Lindsay
(2) Roosevelt (8) Wm. Daniels (4) Henry Ford (5) ‘John R. Commons
A @erman provinee taken over by Japan in 1915 was’ (1) Chosen- (2) Formosa
(3) Chengtu (4) Kiau-chau (5) Yap -
The extent of demand for any commodity is determined by (1) interest (2) rent
(8) price (4) production (5) marginal utility

The most important battle of the Civil War was fought at (1) New Orleans (2) Vicksburg

(3) Gettysburg (4) Petersburg (5) Lookout Mountain v
The “‘Opén Door’’ policy concerns (1) Cuba - (2) Philippines  (3) Japan (4) California
(5) China ~ ' f :

The first president to make excessive use of ‘‘spoils system’’ was (1) Jackson (2) Adams
(3) Madison - (4) Grant (5) Roosevelt ' C
A name associated with forest conservation is that of (1) Gompers (2) Lindsay

(3) Hoover . (4) Pinchot (5) Elihu Root

The Supreme Judicial body of England to-day is (1) Court of Common Pleas (2) House of

Lords (3) House of Commons (4) Cabinet of Prime Minister (5) Court of Exchequer

Zoroaster was the prophet of (1) Hebrews (2) Egyptians  * (3) Indians (4) Spartans
(5) Persians '

A measure which safeguards the people s rights is the (1) income tax (2) revenue tax
(3) prohibitions (4) protective tariff - -~ (5) referendum

The acanthus leaf in architecture charactenzes the (1) Corinthian  (2) Ionie (3) Tusean
(4) Dorie - (5) Gothic : .

Sanscrit was an ancient language of the (1) Aryans (2) Chinese ~ (3) Egyptians
(4) Greeks (5) Hebrews ~ 2

A famous early advocate of public schools was (1) Washington - (2) James G. Blaine
(3) Ben Franklin . (4) Henry Clay ~  (5) Horace Mann

Architecture characterized by the pointed arch is (1) Corinthian (2) Doric (3) Gothie
(4) Roman (5) Tuscan

The theory of geometric progression in population and arlthmetlcal progression in productlon was pro-

nounced by (1) Jevons (2) Marshall (3) Mills . (4) Malthus (5) Adam Smith

The development of the west after the Civil War was stimulated principally by (1) Indian wars
(2) building of railroads  (3) discovery of gold . (4) inflow of emigrants - (5) free ]ands
The first transcontinental railroad was the (1) Southern Pacific (2) Santa Fe
(3) Northern Pacific - (4) Union Pacific (5) Great Northern -
A person appointed by a will to carry out its provisions is (1) executor (2) administrator
(3) referee (4) administratrix (5) clerk ‘
The right of a stated percentage of voters to propose a law is known as (1) referendum
(2) executive (3) political influence (4) initiative (5) amendment ‘
The divorce rate to-day is highest in (1) Germany (2) England (3) Franee
(4) Spain (5) United States
An adjective that fitly describes Machiavelli is (1) cowardly (2) devout (3) unserupulous
(4) generous (5) stupid B
From 1881-1893 the problem receiving the greatest attention was (1) ballot reform  (2) tariff
reform = (3) financial reform (4) change of immigration laws- (5) civil service reform
The theory of ‘“‘unearned inerement’’ applies to (1) capital (2) labor (3) machinery
(4) social organization. . (5) land L -
An author who deseribed an ideal state was (1) Homer (2) Herodotus (8) Justinian
(4). Plato (5) Pythagoras
A statement consisting of a summary of all changes of title affecting a piece of land is a
(1)+deed (2) abstract (3) mortgage (4) lien (5) eontract

The first Atlantie cable was laid in (1) 1830 (2) 1844 (3) 1856 (4) 1876 (5) 1889
Passports are issued by the (1) Department of State . (2) Department of Commeree

(3) Department of Interior (4) Department of War (5) Deépartment of Labor
A name associated with the industrial reorganization of Germany is that of (1) Trotsky

(2) Wirth (3) Rathenau (4) Stinnes (5) Techitcherin '

y Score on Section 4
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