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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
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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.
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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
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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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