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This study was an empirical investigation of two methods of

college classroom teaching--lecture and discussion. The design was

both experimental and descriptive, differing from prior methodological

comparisons in that a more sophisticated test statistic was used in

the analysis of the data. Whereas most similar studies used t tests,

or at best analysis of variance, this study incorporated the use of

the Stepwise Multiple Linear Regression Analysis,

The subjects for the experimental aspect of the study were 67

undergraduate students enrolled in Ed. 460, Psychology of Childhood,

at Oregon State University for the spring term 1970. The 19 gradu-

ate students enrolled in the course were included in the descriptive

aspect of the study as it was thought that their criticism and insight

would add additional depth and understanding to the experimental

finding s



The School and College Ability Test (SCAT) was administered

to the subjects in the sample at the beginning of the study in order to

control for differences in academic potential. The second test was

the dependent variable for the study. It consisted of 100 objective

items and was constructed by an independent psychometrist from

materials current in the field.

There were two questionnaires given in the study. The first

solicited general information about each subject, and the final ques-

tionnaire provided the opportunity for the students to express their

likes and dislikes concerning the course. In order to encourage can-

did responses complete anonymity was emphasized.

The hypothesis tested was: There is no significant difference

in achievement between Class El (lecture) and Class E
2

(discussion).

Of the variables tested with the stepwise, three were significant

for the regression: GPA, method, and SCAT verbal raw score. The

null hypothesis was not rejected given that a, = . 18 is too high.

Graphs of the variables indicated anomalies present in the

sample. Four of the sample did not perform up to the level of their

predicted potential. These outlying observations were dropped and

another regression was made on the adjusted sample. There was a

difference in treatments indicated at the .05 level of significance.

The conclusions of this study indicate a difference in favor of

the lecture section at the . 18 level of significance. The regression



run on the adjusted sample indicated a difference at the .05 level.

It is the belief of the investigator that variables were in operation

that could not be controlled for experimentally, and, consequently,

effected the outcome of the study.

As the data from the final questionnaire yielded a total of 71

respondents, or 81 percent of the sample electing combination of

lecture and discussion, this would be the most valid approach,

from the students' point of view, to constructive revitalization of

Ed 460, Psychology of Childhood, at Oregon State University.
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AN EXPERIMENTAL ANALYSIS OF TWO METHODS
OF COLLEGE INSTRUCTION

BACKGROUND FOR THE STUDY

Introduction

Student enrollment in institutions of higher education is bur-

geoning so rapidly that there appears in evidence no feasible way for

the demand to be met successfully with the present rate of staff and

fund increase. Since available moneys are disproportionate to the

increasing student enrollment, the situation must be resolved within

the university complex itself. In higher education there exists a

choice between the following alternative approaches:

1. Close the doors to the increasing numbers of students

who come seeking an education,

2. Devise a more effective way to deal with the greater num-

ber of enrollees.

With a reluctance to close the doors and a firm commitment to

providing a sound, liberal education, the university has no choice.

A more effective means to deal with the greater number of enrollees

must be devised.

The very real dilemma confronting the university is one of

solution/resolution. A solution to the problem is to hire more

teachers, build newer, better buildings, and spend more money to
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reduce the already-too-high student-teacher ratio. Realistically,

however, the problem may never be solved. We may resolve it by

learning to deal more efficiently with the resources we have available.

It is a matter of reallocation of those resources.

One of the ways of determining the effectiveness of a teacher is

to examine the quality of his services as a resource person. In this

capacity, he is able to function as a store of information and can

facilitate its dissemination through the method of instruction he uses.

Since the concept of university contains within it this factor of infor-

mation storage and dissemination, a large portion of its effective-

ness may be measured by the competence demonstrated by the stu-

dents in utilizing this factor. One way to gain an indication of this

competence is to examine the result of this processthe student

himself. By a methodological comparison of the two most commonly

used teaching techniques, the more effective one may be discovered,

and subsequently strengthened by incorporating the newly discovered

information in its constructive modification,

Problem

Of the current methods of presentation of subject content to

students, the two most commonly used are lecture and discussion.

Both these approaches to teaching have been previously examined,

and there is evidence for and against either method. The evidence,
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however, is far from conclusive.

As early as 1932 Longstaff concluded that for all practical pur-

poses there was little difference in achievement regardless of the size

of classes compared, or the particular method of instruction used.

Ten years later Wolf le (1942) examined the research conducted in the

field of teaching methodology. He concurred with the findings of the

Longstaff study, using Longstaff's quote to summarize his own

findings. The penultimate research summary in teaching methodology

was conducted by Dubin and Taveggia (1968), They examined the spec-

trum of research from 1924 - 1965 and concluded that there is simply

no difference favoring any of the methods of teaching in use to dis-

seminate information as measured by achievement by, students on

examinations at the termination of the course. This evidence would

in fact be complete and conclusive were it not for McKeachie, the

final reviewer in the field.

In 1955 Birney and McKeachie reviewed the literature, and al-

though their conclusion was that there was no difference in the meth-

ods of presentation of material, they express the hope that future re-

search will make differences become apparent. It is here that the

seed of repudiation for the concept of no significant difference for any

of the methods is planted.

McKeachie begins to nurture this idea of repudiation and it is

at this point his formulation of the hypothesis that there is a
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difference begins. In his 1958 study he stated that teaching would

positively effect the outcome of a course. In his study of 1963 he

picks up and re-emphasizes the inference made by Nachman and

Opochinsky (1958) who conclude that significant results may have

been obscured in the measuring process of the studies in the field.

In 1968 he makes his final comment which firmly etches the battle

line--"... teaching makes a difference" (McKeachie, 1968, p. 552).

Substantial evidence in the form of research summaries both in

support of the concept of no significant difference for any of the

teaching methods and in refutation of this concept clearly indicate a

strong difference of opinion on the success and/or failure of the lec-

ture method over the discussion method or vice versa. There is a

definable research problem in the examination of the reasons for that

difference.

It is the intent of this study to compare the variables in Class

El (lecture) and Class E
2

(discussion) using multiple regression

techniques to discover in which of the two classes, the students had a

higher rate of achievement.

Importance of the Study

It is now more than ever of critical import that the present ways

of delivering information to students be improved and strengthened.

At the present rate of enrollment expansion there may be no other
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recourse but to proceed with larger class size. If we continue to

operate in the future with the present FTE allocation, larger class

size is inevitable. This is not wholly an undesirable alternative,

however, as McKeachie (1963) points out: "...large lecture classes

are not generally inferior to smaller lecture classes if one uses tradi-

tional achievement tests as a criterion" (McKeachie, 1963, p. 1132).

In the event the conclusions of this study indicate a significant

difference in favor of the lecture it will be feasible to set about pol-

ishing and perfecting that method. It is possible to employ lectures

to even greater advantage. As McKeachie points out, the only limi-

tation on the size of the group being lectured to is whether or not they

can hear the lecturer.

Should the results of the experiment favor the discussion meth-

od, then they may be used to strengthen the rationale for requesting

additional funds in order to increase the effectiveness of this ap-

proach. But, in either case it is impractical and unlikely that the

University institute a "closed door" policy even though funds in pro-

per perspective to the need for them are not readily forthcoming.

Facing this, feasible alternatives are to find better ways to present

subject content and improve existing methods of instruction as well.

By studying the two methods of instruction--lecture and dis-

cussionmore information may be realized which may well formulate

the base for direction of future educational programs.
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Prior studies have not indicated a clear distinction in favor of

either of the two methods because:

1. Strong statistical tools have not been employed. Most of the

studies used t-tests or at best analysis of variance.

2. The final examination covered material in the text that

could be learned by students without attending lectures,

In this study multiple regression techniques will be employed to

take into account variables involving individual differences such as

method of instruction, GPA, sex, SCAT score, prior course work in

psychology, and comprehensive examination raw score, The utiliza-

tion of multiple regression techniques will enable variables to be

treated that may have been overlooked or improperly treated in prior

studies.

The investigator believes better methods of presenting subject

content to students are needed. This study will provide additional

data to aid in revaluating current approaches of information presenta-

tion, and in providing information for constructing newer and more

effective programs.

Limitations of the Study

The total population of this study is comprised of and limited to,

students enrolled in Ed, 460, Psychology of Childhood, for the Spring

term 1970, at Oregon State University. A representative population
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was assumed, and no effort was made to select individual representa-

tive students. GPA's used were those computed and attained at OSU.

In order to control the variable of aptitude, the SCAT was adminis-

tered to those participating in the study. Other limitations are:

1. The outcomes of the study are limited"by whether or not

the sample is truly representative,

2. The psychometrist may have inadvertently inserted his own

bias while constructing the comprehensive examination.

Hypotheses

The following hypotheses were tested:

1. There is no significant difference in achievement between

Class El (lecture) and Class E
2

(discussion),

If the null hypothesis is rejected, then one of the following two

alternative hypotheses will be accepted:

2. There is a significant difference in achievement favoring

Class El (lecture).

3, There is a significant difference in achievement favoring

Class E
2

(discussion),

Definition of Terms

In an attempt to minimize confusion, the following are defined:
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FTE--FTE is accepted abbreviation for full-time teaching equiva-

lency. This factor corresponds to teaching load. A full-time

teacher is rated as 1.0 FTE.

Solution--Solution is taken to mean the total elimination of a particu-

lar conflict - -a complete reduction of tension created by the

conflict.

Resolution--Resolution is defined as the utilization of existing re-

sources to alleviate a particular conflict and reduce the tension

created by this conflict enough so that successful work may be

carried on. It differs from solution in that it does not elimi-

nate the tension, but greatly reduces it, Resolution requires

compromise.

OSU--This is the abbreviation for Oregon State University,

LectureGood (1959) defines lecture as An instructional procedure

by which the lecturer seeks to create interest, to influence,

stimulate or mold opinion, to promote activity, to impart in-

formation or to develop critical thinking largely by the use of

verbal message, with a minimum of class participation; illus-

trations, maps, charts or other visual aids may be employed

to supplement the oral technique (Good, 1959, p. 315),

Discussion--Good (1959) defines discussion as An activity charac-

terized by adherence to a topic, question, or problem about

which the participants sincerely wish to arrive at a decision
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or conclusion; frequently used as a learning procedure, as in

the socialized recitation; to be distinguished from debating,

in which the participants seek to prove a point rather than to

discover the truth, and from the undisciplined exchange of

verbalisms (Good, 1959, p. 178).

Achievement--This will be determined by comparing the mean scores

of the two classes on the comprehensive examination.
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II. REVIEW OF RELATED LITERATURE

Background for the Study

Research in teaching methodology is voluminous. The studies

are many and varied, and originate as early as the turn of this cen-

tury. Many of them have common treatments, data analysis, and

results. But, the one aspect of the research on teaching methodology

that remains apparent to this day is that complete agreement on the

best way to present material to students does not exist. There are

almost as many proponents of one method as there are of other meth-

ods. Some tout the lecture as the pragmatic resolution to burgeoning

enrollment, while others de-emphasize its importance pointing to the

lecture's obvious drawback of presenting material in a one-way situ-

ation which does not lend itself to interaction with the students.

There are others who favor discussion arguing that students learn

more about a subject if they are allowed to participate actively in the

learning situation.

Discussion, however, has its own difficulties with its approach

to knowledge. Too much freedom for the student yields the anxiety

that is often born of indirection. Conversely, too tight a rein on a

discussion throttles student initiative destroying the very essence

of participation upon which the discussion situation was established
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to begin with.

It is the intent of this study to compare the two most commonly

used methods of presentation of subject matter content--lecture and

discussion. The ensuing review of the related literature, therefore,

will confine itself to only those relevant studies concerned with these

two methods.

Controversy in the Literature

Of the large body of research on teaching methodology in exis-

tence, much of it deals with the lecture method and the discussion

method, There is, however, one significant fact: the evidence for

or against either one of these methods is far from conclusive.

The first relevant study of significance was conducted in 1925

by C. L. Bane. He examined both the lecture and the class discussion

method of college teaching, and indicated that for immediate recall

lecture is superior. He concluded:

It would seem clear, then, that the lecture is relatively
better suited to the immediate recall of subject-matter
and the class-discussion method better adapted to its
retention (Bane, 1925, po 302).

The importance of this study, however, is not as much in finding that

there are some differences between the two methods of instruction,

but in its pioneer attack on methodology itself, using actual college

classroom conditions to test the effectiveness of teaching,
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Spence (1928) using large sections of graduate students in

Educational Psychology stated that "the lecture method is superior

to the discussion method in producing improvement in things measured

by the tests" (Spence, 1928, 13, 461). His classes were large and dis-

cussion was structured by the teacher. In an experimental situation

were N = 120-170, as was the case in Spence's group, discussion is

restricted by sheer numbers alone. As Spence himself indicates, "It

probably is true that discussion in large groups is much more difficult

than in small groups and much less satisfying" (Spence, 1928, p. 460).

Although he clearly maintained the two separate groups distinct-

ly different in methodology, there were some common aspects. In

both the lecture and the discussion groups, four short quizzes were

given and reading reports were required. The study was conducted

over two semesters, and it is reported that during the first semester

the students in the lecture group were more advanced in their know-

ledge than their counterparts in the discussion group, The students

in the discussion group, however, were able to overtake those in the

lecture group during the second semester, Despite the conclusions

of this study favoring the lecture method, it is interesting to note

that the instructors favored the discussion method, "As far as the

instructors involved in this experiment are concerned, on the whole

they tend to prefer the discussion method to lecturing" (Spence, 1928,

p. 461), Spence adds that the particular instructor involved in the
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discussion method had considerable experience with that method and

that his experience should tend to dispel any criticism leveled that the

discussion was not appropriately presented.

The oft-cited Longstaff (1932) study interjects a little different

note. He states:

The experimental evidence submitted to the present time
tends to support the general conclusion that there is little
difference in student achievement in large and small
classes, and, also, that it makes little difference as to
what method of presentation of the materials of the course
is used (Longstaff, 1932, p. 33).

This was the initial footing upon which the concept that purports no

significant difference between either of the two methodslecture or

discussion--was erected.

The following year, the findings of Remmers (1933) added to the

support for the concept when he concluded that there was no significant

difference for any of the methods used in the study. "Average learning

`achievement tends to be slightly higher, but not significantly so under

the lecture procedure (Remmers, 1933, 13, 48), His experimental situ-

ation consisted of a comparison of the lecture, lecture-recitation, and

recitation methods. The lecture section met three times weekly. The

lecture-recitation section met twice per week for lecture and once

for recitation. The recitation section met three times weekly. The

lecture-recitation was compared with the recitation, and the lecture

and the recitation were compared. Remmers concluded that the
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abler students learned equally well under either of the three

teaching procedures, For the students of lesser ability, he indicated

that they learned equally well and perhaps slightly better in the lec-

ture situation, Over all--his findings of no significant difference not

withstanding--he points to slight difference in favor of the lecture

method, both in its facilitating the treatment of larger number of

students thereby making it financially expedient, and in making a

more effective presentation of the material as well.

In 193 6 the results of a two-year study by Gerberich and

Warner at the University of Arkansas once again showed lecture to

be superior to discussion. They found that their above-average stu-

dents performed better in the lecture situation.

The authors feel that these findings, when viewed as a
whole, suggest a superiority of the lecture technique as
a means of liberalizing the viewpoint of students and per-
haps as superior to the discussion technique for bringing
about desirable informational outcomes in the above-
average students (Gerberich and Warner, 1936, p. 579),

Barnard (1942) conducted an experimental study in the School

of Education, New York University, concerning the methodology of

teaching biological science. He had six classes included in his in-

vestigation. Three were taught utilizing the lecture-demonstration

method, and three were taught by the problem-solving method. The

students were undergraduates, and 67 percent of them were juniors

and seniors. He found the lecture-demonstration method to be
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superior as measured by tests of specific information. However, he

also concluded that there was statistically significant advantage for

the discussion method in matters of problem-solving and scientific

attitude. But in the same year, Wolf le (1942) in an examination of the

research in the field of teaching the beginning course in psychology,

added a little more emphasis to the concept of no significant difference

when he used Longstaff's statement to synthesize the literature up to

that date. Wolf le(1942, p. 701) states, "All of the studies on class

size and methods of instruction may still be summarized by

Longstaff's statement of 10 years ago. "

Perhaps the most definitive work on teaching methodology to

follow was that of Volney Faw, In a study at Lewis and Clark College

in 1949, he had a class of 102 students that met two hours weekly in

lecture, and again two hours weekly in discussion, The discussion

groups were such that there were three distinct methodological ap-

proaches. The first, discussion group A, was nondirective and

labeled student-centered. The second, discussion group C, was set

up as directive, or, instructor-centered, The third group, designated

B was a combination of the methods of the previous two groups. In

this group, the methods used in group A and group C were alternatively

applied. By teaching all three groups himself Faw reduced the

teacher variable, He concluded thatt
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...the student-centered group, group A, had a higher
mean score for all three examinations, despite the
fact that the achievement of group C seemed to be
somewhat higher than group A in other courses, and
despite the fact that about two thirds of group A
had indicated the intellectual shortcomings of the
student-centered discussion group (Faw, 1949, p. 108).

This is not only the repudiation of the concept of no significant dif-

ference between the methods of a student-centered and instructor-

centered approaches, but solid endorsement of the discussion method

as well,

Husband (1951) found a slight difference in favor of the lecture

method. He totaled the points on hourly quizzes and the final examin-

ation and found:

...the lecture sections averaged for the six quarters
three points higher than the smaller classes, with
superiority appearing five quarters out of six, and
the sixth coming out a tie. In no case did the
smaller group earn a higher course total (Husband,
1951, p. 299).

Later in that same year, Wispe (1951) in his experimental analysis

of the two methods showed that the method of instruction did not effect

the performance of the brighter students, but the final examination

grade for the students of lesser ability indicated a higher instance of

achievement due to the lecture method of instruction,

Bills (1952) conducted a study at the University of Kentucky thc.:

purpose of which was to ascertain if the students in a course of

General Psychology would have a different understanding of the
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course content if they were taught by two different methods--lecture

or discussion, he established that:

...the data show that there was no measurable difference
in knowledge of the course content between students
taught by a lecture-discussion method and the student-
centered method, and, therefore, there is no reason
to assume that the latter method of teaching worked a
hardship of the students (Bills, 1952, p. 316).

He added it seemed to make no difference by which of the two methods

a student was instructed. A lecture student learned as much text-

book material as a discussion student.

Seeking a change in behavior influenced by either the lecture

or discussion method, Levine and Butler (1952) found that the more

authoritarian approach of the lecture method was less effective than

the discussion method in over-riding the opposition to change in

behavior. They concluded that the discussion method was superior to

lecture for this purpose.

Bloom (1953) concluded that lecture was superior to discussion

as measured by the percent of student thought concerned with the idea

being treated in the lecture,

.0. if the objective of education is the development of
knowledge about a topic or field, the lecture is far
more efficient method of communicating such know-
ledge and of securing the attention of students to
these ideas than is the discussion (Bloom, 1953, p. 169).

However, like Barnard (1942) before him Bloom found complex types

of thought, such as problem-solving, more successfully evoked in
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the discussion situation.

In a 1954 study published by Guetzkow, Kelly and McKeachie

dealing with three methods of instruction (recitation-drill, group-

discussion, and tutorial-study), it was determined that there were no

differences between any of the methods in terms of the amount of

knowledge learned by the students. They found that whatever statis-

tical advantage there was occurred in favor of the recitation-drill

method. Worthy of mention is their comment regarding the different

approaches:

It is interesting to note that while some instructors
still preferred teaching by the discussion method and
expected results to justify their preferences at the end
of the semester, their preference was not borne out by
the results. Yet most of our teaching is based upon
what methods teachers prefer (Guetzkow, Kelly and
McKeachie, 1954, p. 205),

[They] found no significant differences between
students who initially preferred the method used and
those who initially ranked as least preferred the
method to which they were actually subjected (Guetzkow,
Kelly and McKeachie, 1954, p. 205).

McKeachie (1963) commenting on the Guetzkow, Kelly and McKeachie

(1954) study offers:

As compared to discussion and tutorial methods, the
more autocratic recitation method proved not only to
produce superior performance on the final examination,
but also to produce greater interest in psychology, as
measured by the election of advanced courses in
psychology. Furthermore, students like the recitation
method better than the other methods (McKeachie,
1963, p. 1136).
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Di Vesta (1954) conducted a methodological comparison using

the lecture and discussion approaches of teaching in an attempt to

discover which of the two methods of instruction was the better for

gaining a significant increase in student achievement level. He con-

cluded that both methods were about equally effective. He did indi-

cate, however, that those students instructed by the lecture method

tended to achieve more than those in the discussion group as indicated

by greater gains on knowledge and attitude tests.

Ruja (1954) conducted an experiment at San Diego State College

utilizing three beginning courses - -two in philosophy and one in

psychology. All three courses over the two semester study were

taught by both lecture and discussion methods. The results of the

study indicate that in both the philosophy courses the discussion

method was found to be slightly superior, but not significantly so.

In the area of subject matter mastery, the lecture section of the

psychology classes proved superior. He concluded that the students

in the Psychology I lecture section learned more course content.

Having reviewed the literature since 1942, Birney and

McKeachie (1955) assert there is no difference in the methods of pre-

sentation of material, They concluded that there still exists a great

need for dependable knowledge about college teaching, and point up

the fact that many of the initial stumbling blocks in this area have

been removed, More sophisticated research tools are available, and
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hope is expressed that differences will become apparent with the

future research being conducted in the field.

Although the negative conclusions of the following two studies

would ordinarily categorize them with those previous studies, whose

conclusions were no significant difference in either lecture or the

discussion method as measured by superior scores on the final ex-

amination, at least one distinctly positive note is observed in each.

In the McKeachie study (1958) it was found that group-centered

teaching led to individuals demonstrating more insight. He felt that

"the results of this experiment were more encouraging for advocates

of group-centered methods" (McKeachie, 1958, p. 581). He does

state that "teaching makes a difference in learning" (McKeachie,

1958, p. 581). And in Nachman and Opochinsky (1958) the all-

important question of why haven't there been any distinct differences

in either of the two methods is raised. They suggest that perhaps the

different methods of instruction have in fact produced unequal learning

levels in the two groups, but that these differences may have been

obscured in the process of measuring the result.

Palmer and Verner (1959) hypothesized that there would be no

significant difference in achievement by groups undergoing three

different methods of instruction. Utilizing a final examination to

measure this they concluded, "On this final test the scores showed

no significant differences among the three groups" (Palmer and
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Verner, 1959, p. 234). In his perusal of the literature Anderson

(1959) searched for support for either the authoritarian or the demo-

cratic approach to learning. He points to the existent confusion and

contradiction in the findings of prior educational investigations, and

concludes that: "The evidence fails to demonstrate that either

authoritarian or democratic leadership is consistently associated

with higher productivity (Anderson, 1959, p. 212).

More evidence in opposition to the concept of no significant dif-

ference between the two methods is offered by Marr et al (1960) who

state:

...from the analysis it was concluded that students who
received instruction by the lecture method do better on
the examinations than students who receive instructions
by the nonlecture method. The inference is made that
lectures make a significant contribution to a college
student's education (Marr et al., 1960, p. 284).

The design of this study was intended to test the assumption that a

student gets something from a lecture that he cannot get for himself

using the textbook alone. It was concluded that the analysis of vari-

ance tests run on the results of the four examinations clearly indi-

cated a difference in knowledge as revealed through test performance.

Those who received the lectures performed significantly better than

those who received no lectures.
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Varying the Method

In an attempt to investigate the effect of varying the method of

instruction upon the retention of subject matter knowledge after a

time lapse, Siegel, Adams and Macomber (1960) compared results

of retention tests administered to students one to two years after

they had initially taken the course. The students were taught in large

sections of closed circuit television classes, large sections with di-

rect visual contact between student and instructor, and conventional

size classes taught by graduate assistants. They administered the

tests to approximately one-third of the total number of students who

had originally been enrolled in the courses. The retention scores of

the students receiving conventional instruction in nine different

courses were compared to those who were taught in the same courses

by large group procedures. They concluded that:

...it appears within the limits of the present investi-
gation that retention of subject matter a year or more
after completion of a course, is not adversely affected
by increased class size or by the particular instruction-
al procedures used (Siegel, Adams and Macomber,
1960, p. 13).

It has been adequately shown that there is substantial evidence

for and against lecture and discussion methods of teaching. There

also a great deal of evidence supporting the contention that there is

no difference in the final analysis regardless of v ich of the two
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methods is used to instruct students. The fact that there are large

bodies of research diametrically in opposition actively demonstrates

that the controversy is still very much a part of the science of

teaching methodology.

In 1963 McKeachie made an extensive and thorough review of

the literature. Although he indicated that differences in favor of

either of the two methods was not readily discernible, he set forth

a number of interesting points about each one,

The Lecture Method

Regarding the lecture, he indicates that even the fact that a

person lecturing is speaking more slowly than it is possible to read

a book, a competent lecturer can summarize the important aspects

of the book much more quickly than a student can read it. He adds

that even though much relevant research on the matter of live lec-

turing is not in evidence, we might expect it to be the most effective

means employable when there is considerable variation in groups due

to ability and background.

It is also noted that the size of the group being lectured to has

little to do with effecting the technique of presentation of the material.

The only limitation he notes is the audibility of the lecturer's voice.

He states: "large lecture classes are not generally inferior to

smaller lecture classes if one uses traditional achievement test as a
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criterion" (McKeachie, 1963, p. 1132). An interesting aside brought

to light by McKeachie is regardless of the indefensibility of their posi-

tion due to lack of conclusive evidence to support it, most college

professors prefer smaller classes believing them to be superior to

larger ones.

The Discussion Method

The discussion method may be hampered in its effectiveness by

the slow rate of information flow caused by pauses necessitated by

student interaction. Discussion can be quite valuable, however, in

bringing out in the open and helping to get at, the source of resistance

to the point in question and under discussion. It is then possible to

resolve the difficulty within the group, thereby, preventing the student

from leaving the learning situation confused as he might well do after

a lecture. McKeachie also reminds us that lecturing puts the learner

in a passive situation. This is not wholly desirable as passive

learning is less efficient than active learning. Discussions by their

very nature force the student to take an active role, and, consequent-

ly, we might expect more stimulated thinking in this situation.

McKeachie concurs with this point of view and adds that the choice

of teaching method should be determined by the goals of the instruc-

tor. He indicates that his review of research revealed that discussion

tended to be better for the acquisition of problem-solving techniques
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.the more highly one values outcomes going beyond the acquisition

of knowledge, the more likely that student-centered methods will be

preferred" (McKeachie, 1963, p. 1140).

Dubin and Taveggia (1968) reviewed a large number of the

studies conducted in the field of teaching methodology. They indicate

that concerning the methods of college teaching, significant difference

for any of the approaches is not in evidence. Having examined data

from 91 studies conducted between 1924-1965, they claim:

...these data demonstrate clearly and unequivocably
that there is no measurable difference among truly dis-
tinctive methods of college instruction when evaluated
by student performance on final examinations (Dubin
and Taveggia, 1968, p. 35).

Ordinarily we would assume that this final, weighty endorsement for

no significant difference in either of the two methods would put an

end to, and eliminate, the controversy in college teaching methodol-

ogy. It is not, however, the final word on the subject.

The last emphasis to surface in the spate of research in

teaching methodology concerns the belief that there is a difference in

the methods used to instruct students in college. This final study is

of particular importance because it not only indicates a definite and

positive stand against the concept of no significant difference, but a

stand by Wilbert J. McKeachie, perhaps the most significant re-

searcher in the field at this time. It is with the citing of this final,
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relevant study that the concept indicating that there is a difference

in the method of instruction used, is firmly established. It occurs

after the 1965 cut-off date for the review of the literature by Dubin

and Taveggia (1968) and is the final, relevant study to be included by

this author in this review of related literature.

McKeachie (1968) takes his firm stand against the concept of no

significant difference in either of the two methods by stating simply

"...teaching makes a difference" (McKeachie, 1968, p. 552). Fur-

ther on in the same study he concludes:

Research results thus tend to support the generaliza-
tion that lecture is more effective than discussion
in teaching knowledge; they probably are not more
convincing because the knowledge tested on course
examinations usually can be learned by reading the
textbook (McKeachie, 1968, p. 552).

To ignore the opinion of such a respected research and recog-

nized authority in teaching methodology as is Wilbert J. McKeachie

would not only make for an unrealistic approach to the problem of

devising more effective methods for teaching, but perhaps a fool-

hardly one as well.

It is the opinion of this author that more positive results are

not forthcoming because they may well have been obscured in the

evaluative procedure of previous studies. Nachman and Opochinsky

(1958) suggested that inadequate measurement may be the reason,

and McKeachie (1963) is clearly in agreement that this possibility
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is very real. He states:

One reason why statistically significant differences
are so rare in this research may be that researchers
commonly use 'weak' statistics in which the error
estimates are inflated by failure to take account of
known sources of variance such as individual differences
in previous knowledge or intelligence (McKeachie, 1963,
ID. 1138).

In order to avoid this pitfall, the author will employ multiple

regression techniques, thereby treating variables that may have been

overlooked in prior studies,

Summary

The controversy in the literature regarding the superiority of

one teaching method over another is still very much in evidence. An

examination of the existing data indicates justification for using

either the lecture or the discussion method of presenting subject con-

tent to students. The review of related literature has generated the

experimental question, "Why don't differences favoring either of the

two methods occur more often in the literature ?" Nachman and

Opochinsky (1958) and McKeachie (1963) suggest that there might

have been differences in some prior studies. The reason these dif-

ferences are not in evidence, however, is that they may have been

obscured by the techniques of measurement used in the studies.

Prior studies utilized a less sophisticated test statistic which failed

to give proper weight to the variables, and, consequently, inflated
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error estimates. The investigator concurs with this belief and will

use the Stepwise Multiple Linear Regression test statistic in order

to insure that the proper relation of the independent variables to the

dependent variable is described.
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METHOD AND PROCEDURE FOR THE STUDY

The study is an empirical investigation of current college class-

room teaching methodology with the hope that the findings will gener-

ate ideas for their constructive modification. It differs somewhat

from most experimental studies in that it incorporates a descriptive

aspect as well. A questionnaire was given to the subjects in the

sample during the final week in the course. In order to encourage

candid responses, complete anonymity was emphasized. It is ex-

pected that the information compiled from the final questionnaire will

lend greater depth and understanding to the study.

The Sample

The sample was comprised of students enrolled in Ed. 460,

Psychology of Childhood, for the spring term 1970 at Oregon State

University. There was no initial restriction on student enrollment

and randomization was assumed. The sample population was 67

undergraduate students. The enrollment available for the study was

89 students, 22 of whom did not meet the necessary criteria and were

subsequently dropped, in order to minimize the introduction of con-

founding variables. Nineteen students enrolled were classified grad-

uate. These were eliminated because:

1. There are no norms available with the SCAT for graduate
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students.

2. Graduate student GPA's are generally higher than, and

inconsistent with, undergraduate GPA's.

3. The graduate school in theory is highly selective and con-

sequently might have introduced into the study individuals

of greater potential.

The remaining three students were not included in the sample popu-

lation tested as they were absent on the day the comprehensive ex-

amination was administered.

The 67 undergraduate students tested in the study were approxi-

mately evenly distributed with 23 seniors and 8 juniors in the eight

o'clock (lecture) section and 25 seniors, 10 juniors and 1 sophomore

in the twelve o'clock (discussion) section.

Instruments

Two instruments were used in this study. The first, School

and College Ability Test (SCAT) was utilized to control the variable

of aptitude. The second was a 100 question objective test concerning

the subject content of the course, Psychology of Childhood, given in

the eighth week.

School and College Ability Test

The SCAT was administered to the students in the sample
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population in order to account for differences in academic potential.

It is a standard aptitude test that is well known, and the UA form used

in this study was designed primarily for students at the college sopho-

more level or above.

The test is divided into four parts. Part I, sentence under-

standing, has 30 items. The testee has 15 minutes in which to com-

plete them, Part II, insightful computation, has 25 arithmetic items

and 20 minutes is allowed for completion. Part III, word under-

standing, contains 30 items and ten minutes is allowed, and Part IV,

mathematical reasoning, has 25 items that must be completed in 25

minutes, Parts I and III are combined for a verbal raw score. The

quantitative raw score is computed by combining the scores of

Parts II and IV. The total raw score is attained by adding together

the verbal and the quantitative scores.

Reliability

The reliability information for the UA form is relatively new as

reported in the test manual. Measures of internal consistency indi-

cated in the manual were computed by using the Kuder-Richardson

formula 20. The advantage of this method is that only one administra-

tion of the test need be given. However, as there was only one ad-

ministration of this test, both parallel forms correlations and test-

retest scores are unavailable at this time,
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From each of the two groups of about 700 participating seniors

two spaced samples of 300 cases were drawn during the spring 1961

norms administration. The reliability for the norms sample of the

total score is .95 for form UA. The reliability is .92 for both the

verbal and the quantitative.

The advantages of using the SCAT in this study are as follows:

1. No specific training for the administrator is required.

2. It is relatively simple to score and easy to interpret.

3. An examiner's manual is available with the instrument that

clearly delineates procedures for administering, scoring,

and reliability.

4. The reliability as reported for the norm sample is high--

. 95.

Validity

Data concerning validity of form UA is as yet not available.

Comprehensive Test

The dependent variable in this experiment was a 100 question

objective examination given in the eighth week of the course. It was

constructed by an independent psychometrist out of the goals and ob-

jectives of the instructor teaching both sections of the course.

Dr. Harold Abel, Associate Dean of the School of Education,
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University of Oregon, constructed the test from materials current in

the field of Child Psychology and the stated goals of Dr. John E.

Billey, the instructor for the course. Dr. Billey and Dean Abel met

in conference and discussed the goals and objectives of the course.

By chance, Dean Abel was concurrently teaching the exact course- -

Ed, 460, Psychology of Childhood--at the University of Oregon,

while this experiment was on-going at OSU. This concurrent

teaching of the same course, utilizing the same textbook, though

coincidental, and his apparent familiarity with the current texts in

the field, more than adequately attest to his qualifications for con-

structing the test. A copy of the comprehensive examination may be

found in Appendix I.

Procedures

The purpose of this study was to compare two different methods

of instruction for the same subject content. The course used was

Ed. 460, Psychology of Childhood. The basic design incorporated

two distinct methods of teaching--lecture and discussion. The

eight o'clock section was entirely instructor-centered lecture, The

remaining section, taught at twelve o'clock was entirely student-

centered discussion utilizing the instructor as moderator. The class

was divided into smaller discussion groups of five or six students

and the instructor moved from group to group alternating them so
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that he participated in different groups each time the class met.

Students were permitted to ask questions over the course material

and the instructor made no attempt to withhold any information con-

cerning the course. In order to reduce the teacher variable, both

the lecture class and the discussion class were taught by the same

instructor.

Testing

To control the variable of aptitude, the SCAT was administered

to both the eight o'clock and the twelve o'clock section.

The dependent variable in the experiment was the 100 question

objective test constructed by a psychometrist independent of the study.

It was used to help determine difference in achievement levels be-

tween the classes.

The final examination for the course was also of the objective

type, but was constructed by the instructor for the course. It covered

material that approximated the material covered by the comprehen-

sive examination.

Questionnaires

There were two experimental data requests used in this study,

copies of which may be found in Appendix II.

The purpose of the first questionnaire was to elicit information
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about subjects in the sample. This information would then be cate-

gorized as the independent variables of the experiment. The initial

questionnaire consisted of one page and was given to the classes prior

to the administering of the SCAT; it solicited information regarding

GPA, sex, classification, prior course work in psychology. All in-

formation was certified by the investigator who researched the re-

cords held by OSU for each member of the sample, thereby assuring

as high a degree of accuracy of that information as possible.

The intent of the second questionnaire was to collect critical

comment, both positive and negative, in the hope that it might facili-

tate the constructive modification of the present approach to teaching

Ed. 460, the Psychology of Childhood. The investigator believes that

the descriptive nature of the anonymous, candid responses to both the

closed and the open-ended questions in the final questionnaire, will

give a greater depth and understanding to the experimental findings

of the study.

The final questionnaire consisted of two parts. The first part

was closed and the student had to select from answer choices given

him. The second part consisted of four questions, completely open-

ended. Each student was asked to reply as candidly as he was able

and every effort was made to keep the final questionnaire anonymous.

The only information requested was to aid in categorization of re-

sponse. The students filled in the section--eight o'clock or twelve
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o'clock--sex,and whether they were graduate or undergraduate.

Complete analysis of the data contained in the final questionnaire is

included in Chapter V.

Test Statistic

The Stepwise Multiple Linear Regression Analysis I was used to

eliminate disparity, in the two methodologically different class sec-

tions, that was not due to the effect of either lecture or discussion.

It is a more sophisticated measuring device than has previously been

used in similar studies. The utilization of this statistic enables a

more realistic estimate of the true effect due to the treatment differ-

ence, as it accounts for differences such as academic potential, sex,

experience and additional knowledge in the field. These differences

had been previously unidentifiable, and their unestimated effect was,

therefore, combined with the estimate of the error giving an inflated

estimate of the variance.

'See pages 37 and 38 for explanation of regression analysis.
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IV, FINDINGS OF THE STUDY

The purpose of this study was to investigate the achievement

level of two classes of Ed, 460, Psychology of Childhood, taught by

two different methods. The eight o'clock section was taught by the

lecture method and the twelve o'clock section was taught by the dis-

cussion method. Although the major or null hypothesis of the study

was not rejected, there are a number of interesting ramifications

that bear discussing.

Multiple Regression

The major hypothesis was tested using the Stepwise Multiple

Linear Regression Analysis, because of the disparity in the individu-

als in each of the subject classes in such areas as GPA, prior

courses in psychology, and different verbal and quantitative abilities.

It was decided to remove the effects of the disparity before testing

for significant difference of the achievement levels of the two classes.

By doing this, difference between the two classes will more truly re-

flect the difference due to method.

Regression analysis

... computes a sequence of multiple linear regression equa-
tions in stepwise manner. At each step one variable is
added to the regression equation. The variable added is
the one which makes the greatest reduction in the error
sum of squares (Oregon State University, 1968).

Basically, the stepwise program functions in the following

manner:



38

1. The stepwise procedure starts with the simple cor-
relation matrix and enters into regression the X
variable most highly correlated with the response
(dependent variable),

2. Using the partial correlation coefficients as before,
it now selects, as the next variable to enter regres-
sion, that X variable whose partial correlation
with the response (dependent variable) is highest
(Draper and Smith, 1967, p. 171).

As each variable enters the regression, it is the variable which

has the highest partial correlation with the dependent variable par-

tialed on the variables which have already been added. Equivalently,

it is the variable which, if it were added, would have the highest F

value.

An F value is composed of a ratio of two mean squares. The

denominator is always an estimate of common variance (0-2). The

numerator is an estimate of 0-2 when the independent variable has

little or no effect on the dependent variable. When the independent

variable has an effect on the dependent variable, the expected value

of the numerator is greater than that of the denominator. Thus, a

large F value indicates a linear relationship. A high F value

indicates that the parameter which is being fitted is significantly dif-

ferent from zero. It this is found to be true, then there is a linear

relationship between the independent and dependent variable.

In the initial regression, it was determined that the variables

of prior course work in psychology and total SCAT ram/ score did not
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contribute significantly to the explanation of the dependent variable.

This was indicated by the low F value at which both variables en-

tered into the regression equation, and a minimal increase in R2.

Sum of Squares Due to Regression
R2 is Total Sum of Squares, Corrected for Mean

Then R2 measures the proportion of total variation about the mean

y as explained by the regression. It is often multiplied times 100

and expressed as a percent. The larger it is, the better the fitted

equation explains the variation in the data. It is a measure of the

percent of variation of the y, or dependent variable, accounted for

by the x's, or independent variables, in the model at that point.

The results of the initial regression are shown in Table 1.

Table 1. The first regression.

Step
No.

Variable
Entered * F Level R2

1

2

3

4

5

GPA

Method

Sex

SCAT total
raw score
Prior Psy.
course work

65

64

63

62

61

21.4

1.9

1.28

1.36

. 61

.250

.271

.283

.298

.305

*degrees of freedom
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After the first Regression was made, the independent variables

GPA, SCAT Verbal Raw Score, and the SCAT Total Raw Score were

graphed separately against the dependent variable. Copies of these

graphs are included in the Appendix. It was determined from the

graphs of the variables that there was a more exact relationship be-

tween the SCAT Verbal Raw Score and the dependent variable than

there was between the SCAT Total Raw Score and the dependent vari-

able. Based on this finding, and the fact that the correlation between

SCAT Verbal Raw Score and the dependent variable was greater than

the correlation between SCAT Total Raw Score and the dependent vari-

able, a second regression was made.

In the second regression, run with the substitution of SCAT ver-

bal for SCAT total raw score, the variable of sex was found to be in-

significant in helping to explain the variation of the dependent variable.

It was therefore dropped from the final regression. This action was

supported by the comparatively low number of males in the sample.

In the sample of 67 observations, only 10 were male. The results of

the second regression are shown in Table 2.

Table 2. The second regression.

Step
No.

Variable
Entered d. f. F Level R2

1 GPA 65 21.4 .250

2 Method 64 1. 9 . 271

3 SCAT verbal 63 1.6 . 288
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The final model thus takes the form:

Yi Po + P2x + P3x3i +

th iy. = score of individual on comprehensive examination

xli = 1 if individual was in the 8 a. m. class

xli = 0 if individual was in the 12 noon class

x
2i

= GPA of ith individual

x
31

.
.th i= SCAT verbal raw score of individual

E .
1

th i= residual term for individual
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The parameters of this model were then fitted by using the multiple

linear regression program. The results of this was the fitted equa-

tion:

yi = 40.09 + 2. 76 xli + 11. 14 x2i + . 16

thus, the model for the eight o'clock lecture section is:

yi = 42.85 + 11. 14 x2i + . 16 x3i

the model for the twelve o'clock discussion section is:

yi = 40. 09 + 11. 14 x2i + . 16 x3i

The parameter of primary interest Pi is the effect due to

lecture. The estimate of this parameter is 2. 76. The t value of
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the Student's t statistic for the estimate of p
1

is 1.42 which is not

significant at a = .05, The standard error of the coefficient is 1. 95,

which is too high. It was, however, significant at a, 7.: 18. In

effect, to accept this parameter as significantly different from zero

means there exists a 20 percent chance for error in rejecting the

null hypothesis. This final model yielded an R2 of .29 and an F

value for regression of 8.48.

It was determined at this point that based on the data, all other

things being equal, the null hypothesis must not be rejected, given

that the 18 percent level of significance is too high.

As there was clearly a difference indicated in favor of the lec-

ture section, a number of additional steps were undertaken in the

interest of gaining more experimental insight into the reasons for

that difference.

First it was determined from the graphs of the variables, which

are included in Appendix III, that certain anomalies were present in

the sample. Four of the sample, for reasons not apparent, did not

perform up to the level of their predicted potential, and were indi-

cated as outlying.

As shown in Table 3 each of these four outlying indicates a poor

correlation between the GPA and the comprehensive test grade. To

determine what effect they had on the outcome of the study, another

regression was made. The same variables were compared and this
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Table 3, Anomalies in the sample,

Position
in Sample Method

Variables
GPA SCAT Verbal

COMP
Test "y"

10 1 2, 21 18 50

20 1 3, 22 56 70

63 2 3, 18 45 72

66 2 2, 72 25 58

time the four outlying observations in the sample were not included.

The difference in the treatments this time was significant at the , 05

level with an R2 of . 37 and a much increased F value for regres-

sion of 11. 5. The results of the regression run on the adjusted

sample are shown in Table 4,

Table 4, The third regression.

Step Variable
No, Entered d, f, F Level 2

1 GPA 61 27,6 031

2 Method 60 3. 5 . 35

3 SCAT verbal 59 2,0 ,37

Not entirely satisfied as yet, the investigator then looked for

additional information that might yield further insight into the rea-

sons for the significant difference indicated in the regression run on
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the adjusted sample.

As there was a final examination given in the course and it was

also objective in nature and constructed from material that closely

approximated that from which the comprehensive examination was

constructed, correlations between the comprehensive examination

and the final examination were then run on the sample. Surprisingly,

the correlation overall was low, .49, raising even more doubts about

the outcome of the study.

It is the belief of this investigator that there were variables

in operation that could not be controlled experimentally. Some of

these area

1. The low correlation of .49 between the comprehensive test

and the final examination grade may indicate a variable of

attitude of the student in regard to each of the tests. It

would appear that the students were not as serious about

achieving a high grade on the comprehensive test as they

were about doing well on the final. The final examination

had more of a direct bearing on their grade, and, conse-

quently, was probably taken in a more serious manner,

2. The comprehensive examination was administered on

Monday, May 25, following a period of unusually high and

abnormally intense emotion catalyzed by the unfortunate

shootings of the Kent State University students and the



45

Jackson State University students in the weeks previous.

At the time of the examination, feeling on campus was

still running high and much atypical student behavior was

displayed.
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V. ANALYSIS OF FINAL QUESTIONNAIRE

The last aspect of the study was a two-part questionnaire, a

copy of which may be found in Appendix II. The first part was closed

and contained five questions. Three of the questions elicited yes/no

responses and two questions had multiple answer choices. The sec-

ond part of the final questionnaire was entirely open-ended. There

were four questions, each with five parts to be filled in by the student,

making a total of 20 possible open-ended responses from each of the

85 students who filled out the final questionnaire. The graduate stu-

dents were included in this aspect of the study as it was felt that

their criticisms and suggestions may possibly contribute a greater

depth and meaning to the study,

Part I

The first part of the questionnaire contained nine questions con-

cerning the course. The respondent was asked for general categori-

cal information in questions 1 through 4 only to aid the investigator in

the tabulation of the data. No attempt was made to identify any of the

respondents and every effort was made to assure the highest degree of

anonymity. Questions 5 through 9 were designed to elicit the informer

tion regarding the course. The fifth and seventh questions were the

important ones, and questions 6, 8, and 9 were detractors included
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to obscure the intent of the investigator, which was to elicit candid

responses to questions 5 and 7.

Tabulation of the Data

The data for questions 5 through 9 are tabulated and contained in

Table 5.

Table 5. Tabulation of responses to questions 5 through 9 on Part I
of the final questionnaire,

Question
Lecture Discussion

Undergrad Grad Undergrad Grad Total

5. A 5 2 2 0 9

B 18 4 18 6 46
C 7 2 13 3 25
D 2 0 2 0 4
E 0 0 0 0 0

6. YES 1 0 5 2 8

NO 31 8 31 7 77

7. A 9 4 5 0 18

B 2 0 1 0 3

C 20 4 26 9 59
D 0 0 4 0 4

8. YES 22 6 28 9 65
NO 10 2 8 0 20

9. YES 15 5 18 3 41
NO 17 3 18 6 44
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Out of the 85 total responses for question 6, 77 individuals in-

dicated they were taking the course either for graduation or certifica-

tion.

For question 8, 65 respondents indicated they felt the course

would be valuable to them as prospective teachers,

Question 9 had an almost even split with 41 people electing to

take further courses in Education based on their experience in this

course, and 44 who indicated they would not,

Analysis of Data

Chi square (x2) tests of independence to determine whether the

respondents' reactions to questions 5 and 7 were independent of which

of the two classes they were in, were calculated, The rationale for

using the x2 test statistic was that since the main difference be-

tween the two classes was the method by which each was taught, then

any difference found between classes could probably be attributed to

methodology, This test statistic will help to determine whether the

proportion of responses in the cells was the same for the lecture sec-

tion as it was for the discussion section, For this experiment, the

cells are the alternative answer choices set forth in each question

analyzed. These calculated x2 values will help find an answer to

the experimental question, "Does the class the subject is in have any

influence on his choice of response?" There were four categories
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possible for analysis:

8 8 12 12
undergraduate graduate undergraduate graduate

x2 tests of independence were calculated for each of the four cate-

gories, and only one significant value is noted.

The x2 value calculated for question 7 revealed the responses

of the graduate students in the discussion section were influenced by

the fact they were in that section. This is indicated by the calculated

x2 value of 5.7 with one degree of freedom, which is greater than

the table value of 5.2 indicating significance at the .025 level°

An examination of the data contained in Table 5 reveals all

nine graduate students selected answer choice C--a combination of

lecture and discussion. It could be concluded that the graduate stu-

dents in the discussion class were not satisfied with the intentional

lack of structure for that class. The significant X
2 value supports

this conclusion,

Part II

This last part of the questionnaire elicited a possible 20 open-

ended responses from the 85 students who completed it. The gradu-

ate students were also included in this aspect of the study as it was

felt that their criticisms and suggestions may again contribute a

greater depth and understanding,
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The four questions numbered 10 through 13 were designed to

elicit both positive and negative responses, Questions 10 and 12 re-

quest that the positive aspects of the course be reiterated, whereas

11 and 13 solicit negative aspects, They were:

10, I believe this course was particularly valuable because of

the following factors:

11, I believe this course could be improved by:

12, My main reasons for enjoying and profiting from the

course were:

13, My main reasons for not enjoying or benefiting from the

course were:

A total of five separate responses were asked for under each of the

four questions,

Tabulation of the Data

The investigator reviewed the responses and constructed a list

of categories that had some degree of commonality across the entire

spectrum of the sample, Once this was completed another review

was made to ascertain into which category each of the open-ended

responses would be placed. Upon analysis of the tabulated responses

in the general categories it was decided that since there was such a

scattering of responses due to the intentional open-ended aspect of

this part of the questionnaire, only those categories that were
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indicated by a minimum of five students as areas of concern would be

considered in the discussion of the questions. It was thought that

those categories yielding fewer than five percent of the sample re-

sponding, would have little and insignificant illumination for the study.

Analysis of the Data

The distribution of the responses for question 10 are arranged

in descending order and included in Table 6,

Table 6, Tabulation of responses to question 10, "I believe this
course was particularly valuable because of the following
factors, "

Category Total

Lecture Discussion
Under
Grad Grad

Under
Grad Grad

Better understanding of child
development 24 10 2 8 4

Insight into neurotic behavior 13 6 1 5 1

Discussion involvement valuable 13 0 0 11 2
Insight into psychological growth 12 7 0 2 3

Provided framework for dealing
with children 9 2 1 5 1

Good text 9 3 1 4 1

Instructor's presentation 7 5 1 1 0
Knowledge of instructor 7 2 2 3 0
Case histories used as examples 6 3 3 0 0

As shown in Table 6 the category selected as most valuable, as

indicated by the highest concentration of student response, was a

"better understanding of child development, " with a total of 24 students
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responding, The second most important category, with 13 responses

indicated,was "insight into neurotic behavior, " It was evenly distri-

buted between the two sections with six undergraduates and one gradu-

ate in the lecture section,and five undergraduates and one graduate

student in the discussion section. Also with a total of 13 responses

was the category of "discussion involvement valuable, " These re-

sponses were understandably all contained in the 12 o'clock, or dis-

cussion section. Seven undergraduates in the lecture section as op-

posed to two in the discussion section felt they "gained insight into

psychological growth processes, " Three graduate students in the

discussion section agreed, but no graduate students indicated as such

for the lecture section, The discussion section was more interested

in "providing a framework for dealing with children" with five of the

nine responses tabulated falling in the undergraduate portion of the

class and one response in the graduate part. The remaining three

responses were contained in the lecture section, and were divided into

two responses with the undergraduate and one for the graduate.

There is almost an even split on the next category--"good text"

with the undergraduates in the discussion section edging those in the

lecture section four to three, The graduates split it even with one to

one, for a total of nine responses overall, Out of the seven individu-

als who liked the instructor's presentation, five were undergraduates

and one was a graduate student in the lecture section. The remaining
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response was indicated by an undergraduate in the discussion section.

Of the seven students who enjoyed the knowledge demonstrated by' the

instructor, the highest number was three, occurring in the discussion

section with the undergraduates. In the lecture section there was an

even split with two in each section -- undergraduate and graduate. The

lecture section understandably contained all six of the responses in

the category lauding the use of case studies as examples. The re-

sponses were divided evenly between undergraduates and graduates

with three in either section.

Suggestions for constructive modification of the course were

asked for in Question 11--"I believe this course could be improved

by:. " The tabulation of the responses to Question 11 follows in

Table 7.

The largest area of concern was the conflict between the goals

of the course and the expectations of the respondents. As it is the

belief of the instructor that a number of individuals are currently

teaching, utilizing home-made philosophical and psychological con-

structs, he designed his somewhat eclectic approach to the subject

matter so as to give the future teachers a sound theoretical base

from which to build a valid and creditable approach to their own

teaching. This may partially explain the respondent's apparent high

degree of concern with the theoretical direction of the course,

The responses clumped significantly in three related categories--
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Table 7, The tabulation of the responses to question 11, "I believe
this could be improved by, "

Category Total

Lecture Discussion
Under
Grad Grad

Under
Grad Grad

Add discussion 19 15 4 0 0
*Make information more relevant

to child 15 11 3 1 0
*Less theory - more practice 14 10 0 3 1

*Actual child problems 12 6 0 4 2
Add more films 11 2 0 7 2
*Relate more to teaching 11 5 1 3 2
Add lectures 10 0 0 9 1

Combine lecture and discussion 9 2 1 6 0
Assign discussion topics 8 0 0 4 4
Need better text 7 3 0 4 0
Material repetitious 6 5 0 1 0
Lecture more slowly 6 2 0 3 1

Include instructor in discussion 6 1 0 3 2
Field trips - guest lecturers 5 3 0 1 1

*When considered together, these four related categories represent
the most significant area of concern indicated by the respondents,

make information more relevant to the child, change course emphasis

from theoretical to practical and include more exemplary child prob-

lems. In the first and second categories, the lecture section was

understandably more concerned than was the discussion with 14 of the

15 total responses indicated for the former and 10 of the 14 total re-

sponses indicated for the latter. The third category--actual child

problems, oddly enough was divided evenly between the lecture and

discussion sections with six responses in either, Ordinarily, it

might be expected that the lecture section would indicate more concern
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as they had more instructor contact, and consequently more oppor-

tunity for frustration due to the increased exposure to theory con-

tained in the lectures.

A fourth category somewhat related to the three previously dis-

cussed is "relate more to teaching, " with total of 11 responses nearly

evenly distributed between the two sections, with six in the lecture

section and five in the discussion section. Here again, the reflected

concern is for a more utilitarian approach to the subject. It is the

suspicion of the investigator that the proximity of the teaching experi-

ence is responsible for the concern expressed. The factor is com-

pounded by the following:

1, Of the sample population nearly 80 percent are seniors and

graduate students, who are for the most part, finishing

their degree or working for a teaching credential, or both.

2. The experiment was conducted during the spring term,

when anxiety felt by many students was twofold: leaving the

security of the university complex which kept them some-

what sheltered for four years, and being faced with a

teaching assignment.

The largest individual category in question 11 is that of desiring

to add discussion to the course. This category was generated out of

the lecture section,and that consequently explains how all 19 responses

were indicated by those in the lecture class. Conversely, a
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significant number of respondents indicated interest in adding lecture

to the course. These were ten in number and all of them occurred in

the discussion section. Interestingly enough, however, of the nine

respondents who suggested combining lecture and discussion, only

three were in the lecture class. The remaining six were contained

in the discussion section.

This more weighted aspect in favor of lecture as expressed by

the discussion section, is born out further in the category of "add

films. " Of the 11 total responses indicated, nine occur

in the discussion section. It might be concluded that there exists

some uneasiness in the discussion section due to the intentional lack

of structure. This is supported somewhat in part by the suggestion

of all eight respondents in the discussion section that the instructor

assign the topics to be discussed.

Only six respondents indicated the material was repetitious,

with five of them occurring in the lecture section. And again, six

respondents, five of whom were in the discussion section, suggested

the instructor be included in the discussion groups.

In order to gain even further insight into possible course re-

construction, question 12 asked: "My main reasons for enjoying and

profiting from the course were:. " The responses to the question are

tabulated and set forth in Table 80
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Table 8, Tabulation of responses to question 12, "My main reasons
for enjoying and profiting from the course were0"

Category Total

Lecture Discus sion
Under
Grad

Under
Grad Grad Grad

Good text 13 3 2 7 1

Gained insight into normal and
neurotic behavior 10 3 1 6 0

Camaraderie of discussion groups 11 0 0 11 0

Good, concise lectures 11 5 2 3 1

Interesting subject matter 8 2 0 4 2

Practical and interesting 7 1 2 3 1

The instructor 6 2 0 4 0

Relaxed class atmosphere 6 3 0 3 0

Fond of psychology 6 2 1 3 0

Humorous illustrations by prof 5 2 0 3 0

Interesting outside reading 5 1 1 3 0

The most responses, 13 in number, occurred with those re-

spondents who liked the text. There were eight in the discussion sec-

tion and five in the lecture section° As indicated in Table 7 under

Question 11 there were a total of seven negative responses regarding

the text.

There were three related categories indicated by the respon-

dents: good concise lectures, the instructor himself, and the humor-

ous illustrations interjected by the instructor into the teaching situa-

tion. In the first of the related categories, 11 respondents indicated

they liked good, concise lectures. The responses indicating "enjoying

the instructor, " were six, distributed two in the lecture section and

four in the discussion section. And five respondents said they enjoyed



58

the humorous illustrations by the instructor,

There were ten respondents in the category of "gaining insight

into normal and neurotic behavior° " Interestingly enough, six of

them were in the discussion section, As the instructor lectured quite

extensively in the area of neuroses, it would ordinarily follow that the

lecture section rather than the discussion section, would indicate a

higher incidence of response in this category° This, however, was

not the case,

In the discussion section there were 11 individuals who stated

they liked the camaraderie of the group in which they discussed° The

discussion section also indicated that the subject matter was inter-

esting by containing six of the eight total respondents, A related

category of "practical as well as interesting" yielded a total of seven

respondents with the slight edge again in favor of the discussion sec-

tion, four to three,

For "relaxed atmosphere" there was an even split with three

in the lecture section and three in the discussion section for a total

of six responses, The discussion section also had one more response

in favor of "interesting outside reading" with its three, as compared

to the two respondents in the lecture class,

Question 13 was an invitation for the student to register his dis-

pleasure at any aspect of the course with which he was not satisfied,

The data for Question 13 are tabulated and contained in Table 9,
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Table 9 Tabulation for the responses to question 12, "My main
reasons for not enjoying or benefiting from the course
were, "

Category Total

Lecture Discussion
Under
Grad Grad

Under
Grad Grad

No relevance to teaching 10 7 0 3 0

Rehash of general psychology 8 4 0 3 1

Repetitious material 8 6 0 1 1

Too much material 7 3 1 3 0

Instructor lectures too fast 6 4 1 1 0

Quizzes were unnecessary 5 0 0 5 0

Discussions too loose 5 0 0 4 1

No involvement-no debate 5 5 0 0 0

Too theoretical-no application 5 4 1 0 0

The category collecting the highest number of responses was

"no relevance to teaching, " Of the ten respondents, seven were in

the lecture section, The investigator believes that this is still a re-

sult in part, of the anxiety manifested by individuals as they close out

their college careers and make ready to face their own classes in the

teaching situation, The eight respondents who felt the course was a

rehash of material already covered in General Psychology, were

split four in either class,

The next two categories, somewhat related, concerned the

material comprising the course content, Of the eight respondents

who indicated it was repetitious, six were in the lecture section, And

of the seven who stated there was too much material,four were in the

lecture section and three were in the discussion section,
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There were six respondents who felt the instructor lectured

too quickly, and five who replied that they thought short quizzes were

unnecessary°

Five respondents in the discussion section felt the discussion

was too loose; and five respondents in the lecture section lamented

the lack of involvement and opportunity for debate,

The final category of "too theoretical-no practical application

for the material learned, " contained five respondents, all of whom

were in the lecture section, This ties in fairly closely with the first

category of lack of relevance to teaching and further reinforces the

belief of the investigator that the responses to both the first and

last category indicated under question 13, are manifestations, in part,

of the uneasiness felt by prospective teachers at the termination of

their university incubation°

Summary

The responses elicited by the questionnaire on the whole were

constructive in nature and yielded information that aided the investi-

gator in making recommendations for reconstructing the approach to

the subject matter, It is worthy of note that 46 respondents indicated

a choice of two lectures and one discussion per week, whereas only

four individuals wanted entirely discussion° Nine respondents in-

dicated a preference for entirely lecture selecting answer choice A.
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The remaining 25 chose one lecture and two discussions weekly, As

there existed a total of 71 respondents, or 81 percent of the sample,

who elected a combination of lecture and discussion, it would appear

that this would be the most valid approach from the students point of

view,to constructive revitalization of the course, This conclusion is

supported by the data tabulated for question 7 which indicates 59 of

the sample, or 70 percent, indicated a choice in favor of a combina-

tion of lecture and discussion, whereas only 18 respondents selected

lecture alone, and only three chose solely discussion,
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VI. SUMMARY AND CONCLUSIONS

Purpose

This study was essentially a comparison of two different ap-

proaches to teaching the same subject content, The course was

Ed, 460, Psychology of Childhood, and the methodology used was lec-

ture and discussion, In order to eliminate the teacher variable, the

same instructor taught both the lecture class and the discussion class,

Prior research indicates a controversy still exists in the litera-

ture as to which is the better method; or whether there is, in fact, a

better method. It was the intent of this study to compare the two

distinct methodologies using a more sophisticated test statistic than

had been used in prior studies. It is the belief of the investigator that

there may have been differences in prior studies, but these differences

were obscured in the measurement process as the test statistic used

did not give sufficient weight to each of the independent variables, and

consequently distorted their true relationship to the dependent vari-

able. In order to negate the possibility of this recurring, the Stepwise

Linear Multiple Regression Analysis was used,

Sample

The sample population tested with the Stepwise was 67 under-

graduate students approximately evenly distributed between the two
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classes with 23 seniors, eight juniors in the lecture section and 25

seniors, ten juniors, and one sophomore in the discussion section,

The graduate students were eliminated from this aspect of the study

in order to minimize the introduction of confounding variables, The

rationale for eliminating them is set forth in the beginning of Chapter

III° They were, however, included in the descriptive aspect of the

study as it was felt that their criticisms and insights may contribute

a greater depth and meaning to the experimental findings, Strangely

enough, the only significant x2 value of the four tests of indepen-

dence calculated in Part I of the final questionnaire yielded a signifi-

cance for the graduate students in the discussion section, It was

found that their responses were influenced by the section they were

in,

Hypothesis

The following hypothesis was tested: There is no significant

difference in achievement between class El (lecture) and class E
2

(discussion), Although the null hypothesis was not rejected, there

was a difference indicated in favor of the lecture class, It was not

significant, however, given that the ° 18 level is not significant, It

does, however, indicate that there is only a 1 in 5 chance of being in-

correct when you reject the null hypothesis, which is considerably

better than a coin flip, The 18 level was determined from the
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analysis of the regressions run on the sample population. An examin-

ation of the graphs of the variables, however, caused the investigator

to question the performance of four individuals in the sample. In

order to determine what effect these individuals indicating good poten-

tial but poor achievement levels (as demonstrated by low comprehen-

sive test scores) had on the outcome of the experiment, they were re-

moved from the sample population momentarily. A regression was

made on the adjusted sample and this time a significance was indi-

cated at the , 05 level, A possible explanation of this significant dif-

ference in the adjusted sample, is that variables were present that

were unable to be successfully controlled for experimentally, and,

consequently,may have influenced the outcome of the study.

Discussion

It is interesting to note that the findings of the experimental

aspect of this study coincide with those of the descriptive aspect.

The initial regressions indicated a difference in favor of the lecture

section. The regression run on the sample adjusted by eliminating

four outlying observations, proved to be significant at the , 05 level

in favor of the lecture section. In either case, experimental differ-

ence was found to be in favor of lecture. Lecture, however, is not

necessarily the panacea in this instance that one might ordinarily

conclude it to be, based on the findings of the experimental study alone,
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In the final questionnaire, the analysis of which is contained in

Chapter V, it was determined that 81 percent of the sample elected

the choice of a combination of lecture and discussion. It would seem

that the most constructive revitalization of the course should be made

in this respect. The particular role of Ed. 460, Psychology of Child-

hood is an important one in the preparation of teachers. Although it

is a definite requirement for certification in the State of Oregon for

teaching in the elementary school,and,therefore, mostly contains

those individuals who aspire to an elementary teaching position, it

attracts a goodly number of other individuals as well. Graduate

students, for example, frequently take this course as part of their

degree program regardless of their major field of interest within

the discipline of Education. Those completing the norm for secondary

school teaching often enroll in this course, as well as Ed. 461,

Psychology of Adolescence, which is the certification requirement

they must meet before beginning to teach at the secondary level.

Consequently, the sphere of influence for Psychology of Childhood

is not entirely restricted to those individuals majoring in elementary

education.

The results of this study, besides yielding information upon

which is based a recommendation for changing the schedule of the

course meetings, indicate areas of possible concern for future re-

search.
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There is a documented desire among students for some informa-

tion that would give them a more practical or utilitarian approach to

the subject of Child Psychology, They indicate, for the most part,

the need for a practicum of some sort that would both aid them in re-

cognizing and give directions for dealing with, prepubescent obstre-

perous classroom behavior, This is probably due, at least in part,

to the termination of the senior level student's teaching preparation,

and the normal degree of anxiety and apprehension commonly exper-

ienced by those who find themselves on the verge of the full time

teaching experience, When a person approaches the moment his pre-

paration for a task is to be tested, he normally will feel some degree

of anxiety and introspectively question the quality of that preparation,

for it is nearing time for him to stand alone. It is only normal, then,

that some degree of concern should be expressed regarding the lack of

an immediately recognizable utilitarian aspect to the course. Due to

the abundance of material in Child Psychology, ,a course concerned

with this subject would necessarily have to be highly theoretical in

nature. It does not appear practical or feasible to modify the subject

content of Psychology of Childhood at this time. The investigator con-

curs with the belief of the instructor for this course, that prospective

teachers should not go out to teach with nothing other than homemade

notions and intuited theoretical constructs. The firm structure of

efficient and insightful teaching needs the firmer footing of tested and
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accepted psychological theory. A beginning teacher's theoretical

constructs are based solely on his limited perceptions and his own

philosophical base. As this is the sum total of his experience and

preparation, then the preparation must be thorough, in order to en-

able him to function until he accumulates the additional experience

necessary before he can accurately complete the formulation of his

own, workable philosophy of education.

Limitations

Some limitations for the study were set forth in the first chap-

ter. While these had a possible influence on the outcome of the study,

there are other considerations to which attention might be paid con-

cerning the experimental results.

As indicated in Chapter IV, it is the belief of the investigator

that certain limitations to this study were in existence for which

there was little or no experimental control. It would be difficult to

measure the severe emotional impact felt by the students of Oregon

State University, concerning the unfortunate shootings on the cam-

puses of Kent State University in Ohio, and Jackson State University

in Mississippi. The tragedy of the students shot to death on these

campuses may have had far-reaching implications for this study.

The low correlation of , 49 between the comprehensive test and

the final examination when a higher correlation of 70 to 80 percent is



68

normally expected, perhaps indicates a difference in attitude toward

each test. Fully cognizant that the final examination had a more

direct bearing on their final grade in the course it is conceivable that

the students approached it in a more serious and business-like manner

than they did the comprehensive test. Regressions were not made

using the final examination as the dependent variable, because it was

constructed by the instructor who taught the course, and, consequent-

ly, was not free from teacher bias.

Rather than make an unsuccessful attempt to keep the experi-

ment a secret and risk aborting it as soon as the students became

aware they were observations in an experimental design, it was an-

nounced at the beginning of the term that the course would be utilized

for an experiment in teaching methodology to determine which of the

two methods of teaching Child Psychology, lecture or discussion, was

the more effective, as determined by a difference between the classes

in achievement level. It is possible that foreknowledge of the experi-

ment could have influenced a few individuals to intentionally perform

poorly, or even try harder than they normally would have. In either

case, it may have affected the outcome. This is not entirely sur-

mise, as it was shown conclusively in the result of the regression

run on the adjusted sample, that there was a difference in favor of

the lecture class significant at the .05 level with only four observa-

tions dropped from the original 67
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There exists also the possibility of information leak between the

two classes, As many students in the twelve o'clock discussion sec-

tion were acquainted with students in the eight o'clock lecture section,

it is conceivable that some information taught at eight o'clock might

find its way into the twelve o'clock section, There was no feasible

way to determine conclusively that the students in the discussion sec-

tion were not studying from the lecture notes of the students in the

eight o'clock section, in which case they may have increased their

score on the comprehensive test just enough to obscure the difference

in favor of the lecture section, This is a seemingly creditable possib-

ility as, regardless of the lack of control over some variables, there

was still a difference indicated in favor of the lecture section.

Conclusions and Recommendations

It is the belief of the investigator that the subject content of

Ed. 460, Psychology of Childhood, should not be altered. It is

theoretical in nature by necessity, and has a valid place, as such, in

the preparation of teachers, As a prospective teacher's philosophy

of education, in most cases, is formulated from his academic pre-

paration and his limited student-teaching experience, a firm founda-

tion in tested and accepted psychological theory will aid him in

gaining insights into his approach to his own teaching situation,

The present schedule of one lecture and two recitations weekly
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should be modified to two lectures and one general discussion period

each week, where the instructor participates in the discussion, This

recommendation is consistent with the views expressed by 81 percent

of the students in the sample. It is felt that the value of the informa-

tion gained from the additional lecture will far outweigh the need for

the second recitation period.

The students in the sample also indicated a strong interest in a

more utilitarian approach to working with children. A course could

be constructed that deals with the practical aspect of handling the

obstreperous classroom behavior of pre-pubescent children. It might

be added to the general curriculum, with the stipulation that Ed, 460,

Psychology of Childhood, be taken as a prerequisite.

The results of the study indicate a difference in favor of the

lecture section, Although this difference was not significantly dif-

ferent from zero, given that a = , 18 is too high. it was shown

that lecture was more effective than discussion for teaching the

Psychology of Childhood,

Implications for Future Research

Further research into the methodology of lecture and discussion

might be conducted using the same instruments used in this study, but

with the slight design modification of pre-test/post-test, This may

provide additional insight into any difference in favor of either lecture
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or discussion.

As most students participate in some sort of diverse activity

during the summer, it might be illuminating to re-run this experi-

ment upon their return refreshed in the fall, to take advantage of the

higher level of motivation of these returning students who haven't,

in theory, been dulled by two previous intense terms of upper divi-

sion course work, as those in the sample population for this study

may well have been,
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APPENDIX I

Comprehensive Examination

Multiple Choice Questions

Select the best answer and write on the line to the left of the question.

1. We may say that modern-day developmental psychology

(1)
(2)

(3)
(4)

is a relatively independent discipline.
is primarily concerned with physical growth and development.
leans heavily on cognitive, learning, and personality theories.
excludes itself to a study of the child_

2. Developmental norms may serve as usefuL standards for

(1) diagnosis of physical retardation and/or intellectual retardation.
(2) treatment of personality problems through psychotherapy.
(3) the timing of intervention into the social milieu of the underprivileged.
(4) all of the above.

3. Hall's contribution to child psychology

(1) consisted of definitive tests of Darwin's theory of human development.
(2) consisted of a variety of methodological advances over the earlier biographical

approaches.
(3) was his introduction of the ideographic approach to the study of behavior.
(4) was his introduction of the longitudinal approach to the study of behavior.

4. The most valid statement that can be made about the major present day theories of develop-
mental psychology is that

(1) they are scientific.
(2) they are testable.
(3) they address similar problems of development.
(4) they address different problems of development.

5. Most of the time the research investigator in developmental psychology

(1) sets out to answer fundamental questions about the effects of social class on human
development.

(2) carries out his research with an eye on the practical application of his findings.
(3) may not be aware of the practical implication of his findings.
(4) can not make useful observations without understanding the full implication of his

research.
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6. The longitudinal approach to contrast to the cross-sectional approach

(1) may be considered to be more experimental.
(2) may be considered to be more correlational.
(3) usually refers to a short-term experiment.
(4) refers to a method of repeated observations on the same subjects.

7. The use of the term "stage" in describing development seems applicable to

(1) psychoanalytic theory.
(2) learning theory.
(3) cognitive theory.
(4) both 1 and 2 are correct
(5) both 1 and 3 are correct

8. A controversy over whether a behavior is determined by nature or by nurture reduces to an
argument of

(1)

(2)
(3)
(4)

adaptive evolution vs. acquired characteristics.
heredity vs. environment.
heredity vs. maturation.
environment vs. acquired characteristics.

9. Part of the task of child psychology is to discover

(1) which behaviors are inherited and which are learned.
(2) what behaviors have hereditary contribution.
(3) how genetic endowment and experience interact to determine behavior.
(4) how acquired characteristics may be passed on to the offspring.

10. Chromosomes

(1) contain the child's genetic heritage from his mother and father.
(2) are contained in genes and are considered, under ordinary circumstances, to be

immutable.
(3) form the ladder structure of the DNA molecule.
(4) both 2 and 3 are correct.

11. The best evidence to date suggests that

(1) a child's genetic constitution may be affected by his parent's experience during so-
called critical periods.

(2) the parents' genetic constitution may be affected only by the absence of certain
critical experiences in early life.

(3) the genetic constitution of a parent may be sensitive to certain experiences but there are
probably no "critical" times for exposure to these experiences.

(4) genetic constitution is unaffected by experience.

12. The sex of a child is determined by

(1) nongenetic factors.
(2) chromosomal factors.
(3) whether the fertilizing sperm cell contributes an X or a Y sex chromosome.
(4) whether the fertilized ovum contributes an X or a Y sex chromosome.



78

13. is credited with being the first to set forth the fundamental laws of genetic
interaction.

(1) Rousseau
(2) Locke
(3) Mendel
(4) Lamarck

14. The best-controlled studies on genetic factors in human behavior are found in investigations
of

(1) newborn babies.
(2) identical twins.
(3) siblings.
(4) a longitudinal nature.

15. A gene may be classified as either

(1) dominant or recessive.
(2) germ or body.
(3) neural or muscle.
(4) X or Y.

16. In general, genetic endowment is likely to have its most direct effect on

(1) personality characteristics.
(2) physical features.
(3) intellectual development.
(4) the ability of the offspring to adapt to the demands of living.

17. On the basis of the evidence to date, Mussen, Conger and Kagan suggest which of the fol-
lowing human attributes to be most clearly under some genetic control?

(1) intelligence
(2) introversion
(3) extroversion
(4) personality

18. An experimenter attempting to study the role of genetic factors in the determination of I. Q.
would be least likely to

(1) compare the similarity of the I. Q. among identical twins raised in the same environ-
ment to the similarity of the I. Q. among fraternal twins raised in different environ-
ments.

(2) compare the similarity of the I. Q. among fraternal twins raised in the same environ-
ment to the similarity of the I. Q. among identical twins raised in different environ-
ments.

(3) compare the similarity of the I. Q. among fraternal twins raised in the same environ-
ment to the similarity of the I. Q. among identical twins raised in the same environ-
ment.

(4) compare the similarity of the I. Q. among fraternal twins raised in different environ-
ments to the similarity of the I. 9. among identical twins raised in different environ-
ments,
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19. Which of the following statements represents the most reasonable conclusion to be drawn
from the discussion of the determinants of intelligence?

(1) Intelligence is a fixed characteristic in a given human being and is not vulnerable to
environmental influence.

(2) Intelligence is a flexible characteristic in the human being and can be learned in the
appropriate environmental setting.

(3) The optimal placing of an orphan child of medium intelligence is with foster parents
who are of medium intelligence.

(4) Both heredity and environment have substantial effects on intelligence but the result of
a blend of any particular ratio of these ingredients is difficult to predict or under-
stand.

20. Conception is said to occur when

(1) the ovum is discharged into the fallopian tube of the female.
(2) the sperm cell from the male pierces the cell wall of the ovum.
(3) the 23 chromosomes from the sperm cell line up against the 23 chromosomes from the

ovum and the first cell divides.
(4) the fertilized ovum attaches to the uterine wall.

21. The fertilized ovum, the zygote, receives

(1) 46 chromosomes from each parent which line up and then divide to produce 23 pairs of
chromosomes.

(2) 23 chromosomes from each parent which line up and split to produce 46 pairs of
chromosomes.

(3) 46 chromosomes from the female which are activated by the male sperm.
(4) 23 genes from each parent which line up and split to produce 46 pairs of genes.

22. The process of development from conception to birth consists of three periods as follows:

(1) period of the ovum, period of the embryo, and period of the fetus, respectively.
(2) period of the embryo, period of the ovum, and period of the fetus, respectively.
(3) period of the ovum, period of the fetus, and period of the embryo, respectively.
(4) period of the ovum, period of the fetus, and period of the newborn, respectively.

23. The period of most rapid differentiation and development of cells is a sensitive period for
the unborn infant. This period is called

(1) the period of the ovum.
(2) the period of the fetus.
(3) the period of the embryo.
(4) the critical period.

24. One of the most interesting features of the period of the fetus is that

(1) the unborn infant becomes sensitive to stimulation.
(2) the heart of the unborn infant begins to beat.
(3) physical characteristics of the unborn infant begin to take shape.
(4) the unborn infant seems most sensitive to s variety of diseases, one of which is German

measles.
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25. The optimal age-range of the mother for childbirth, from the child's point of view is

(1) 23 to 29 years of age.
(2) 18 to 23 years of age.
(3) 30 to 35 years of age.
(4) no relationship between mother's age and viability of the child has been demonstrated.

26. A pregnant mother, suffering from malnutrition, which is a common occurrence in several
parts of the world

(1) will also suffer from depression.
(2) suffers great risk in giving childbirth.
(3) may not provide the nutrition to the fetus which is necessary for normal neural develop-

ment thereby resulting in mental retardation in the infant.
(4) almost always has a child suffering from mild to severe mental retardation.

27. Nicotine from cigarettes and many drugs taken by the mother pass the placental barrier and
affect the fetus. It has been discovered that

there is an invariant relationship between nicotine intake by the mother and heart-
rate acceleration in the fetus.

some drugs, such as thalidomide, may produce severe anatomical defects.
barbituates taken by mothers while giving birth have relatively long-lasting depressive

effects on the infant.
even mild sedation of the mother produces asphyxiation in the fetus but probably only

mild brain damage.

28. The mother may develop antibodies against the fetus and treat it as a foreign body in the
instance of

(1) amaurotic family idiocy.
(2) erythroblastosis.
(3) diabetes.
(4) anoxia.

29. The mother's emotional state can influence the growth and development of the fetus through

(1) transmission of hormones from mother to fetus through the placenta.
(2) the direct neural connection between mother and child in the umbilical cord.
(3) the anoxic effect of hormonal production by the mother on the fetus.
(4) the increased blood flow from mother to fetus which results from hypertension.

30. Sontag, using a direct measure of the effect of the mother's emotional stress, found that

(1) bodily activity of the fetus was associated with increased maternal stress.
(2) a reduced I. Q. of the child was associated with high maternal stress levels.
(3) a personality instability of the child was associated with high maternal stress levels.
(4) there was no relationship between fetal behavior and material stress.

31. The enduring effects on the child of a woman's attitude toward her pregnancy

(1) have been shown to be substantial and virtually irrevocable.
(2) will interact with the child's own emotional stability.
(3) will interact with the child's genetic constitution.
(4) are difficult to study because of the absence of control over the experience of the child

after birth.
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32. Learning refers to

(1) the establishment of new associations or the strengthening of already existing associa-
tions.

(2) the modification of a person's potential for adapting to his environment.
(3) any objectively discernible increase in an individual's I. Q.
(4) any change in behavior with increasing age.

33. Learning refers to the establishment of new relationships between

(1) stimuli and overt responses.
(2) stimuli and internal processes.
(3) internal processes and overt responses.
(4) all of the above.

34. The following behavior of the baby duck which is characteristically elicited by the move-
ment of the mother duck

(1) is an excellent example of a "biologically given" unlearned behavior.
(2) is an example of one-trial learning.
(3) is one of the clearest examples of early learning,
(4) can not be elicited by other moving objects.

35. If an experimenter wished to carry out a classical conditioning experiment with infants,
which of the following responses would be inappropriate for his purpose?

(1) salivation,
(2) pupil constriction
(3) hand clapping.
(4) none of the above.

36. The Skinner box is used to study

(1) classical conditioning.
(2) reflex conditioning.
(3) response conditioning.
(4) operant conditioning.

37. Learning does not always occur even in situations which are especially contrived to foster it.
At least three conditions seem necessary for learning:

(1) a discriminable cue (stimulus), attention to the stimulus and availability of the response.
(2) a discriminable response, attention to the response and availability of the stimulus.
(3) a discriminable response, attention to the stimulus and availability of the response.
(4) a discriminable stimulus, attention to the response and availability of the response.

38. The term "reinforcement" was specifically defined in the text as

(1) "... an event that follows a response and increases the likelihood that the response will
occur the next time the eliciting stimulus is presented. "

(2) "... an event that precedes a response and increases the likelihood that the response
will occur the next time the eliciting stimulus is presented. "

(3) "... an event that follows a response and increases the likelihood that the stimulus will
occur the next time the eliciting response is presented. "

(4) none of the above.
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39. Recent findings suggest that

(1)
(2)

(3)
(4)

only a decrease in stimulation is reinforcing.
only an increase in stimulation is reinforcing.
either increases or decreases in stimulation may be reinforcing.
rewards are reinforcing.

40. The development of a response by reinforcement of successive approximations to the
response is called:

(1)
(2)

(3)
(4)

observational learning.
classical conditioning.
shaping.
learning by doing.

41. An "intermittent reinforcement" schedule refers to

(1)
(2)

(3)
(4)

a partially determined relationship between the stimulus and the response.
the delivery of only part of the reward to the S for each response.
a condition in which S is given a reward for some but not all of his responses.
a condition in which the response is not given on every trial.

42. When we speak of "stimulus generalization" we mean that

(1) the same response occurs to stimuli which are similar but not identical.
(2) different responses are given to the same stimulus,
(3) similar stimuli produce discriminative responses.
(4) different responses are given to discriminated stimuli.

43. If responses became permanently linked to stimuli we would frequently observe such
anomalies as adults sucking their thumbs. The principle of learning which accounts for
the weakening of a learned stimulus-response bond is called the principle of

(1) negative conditioning.
(2) extinction.
(3) habituation.
(4) mediation.

44. The body proportions of the newborn infant

(1) are very different from the adult proportions with the head and face being, relatively
speaking, much larger.

(2) are much like those of the adult.
(3) are not uniform across the various human races.
(4) are very different from the adult proportions with the head and face being relatively

much smaller.

45. In line with many other variables in development, physical growth curves show

(1)
(2)

(3)
(4)

no consistent differences between the sexes in growth rate.
that females develop faster than males.
that males develop faster than females.
contradictory results regarding comparative rates of development between the two sexes.
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46. The sensory equipment of the newborn infant

(1) is fairly complex but probably not fully differentiated.
(2) must be primed daily for normal development of sensory capacity.
(3) is virtually nonexistent.
(4) does not become manifest until 8 days of age.

47. The specific ages which demarcate the various stages of development in the six stages of
infancy

(1) were laid down by the baby biographers of the late nineteenth century.
(2) are only applicable to white, middle-class babies.
(3) are based on the average age at which behavioral changes appear in the developing

child.
(4) are based on the average age at which physiological changes appear in the developing

child.

48. Which of the following is not available to the infant at birth?

(1) the ability to sense visual movement.
(2) the ability to sense visual form.
(3) the ability to accommodate.
(4) the ability to attend.

49. Which of the following would not appear to be an instance of a "maturational response"?

(1) the Moro response.
(2) the manipulation response.
(3) the sitting response.
(4) a locomotion response.

50. The best evidence available suggests that

(1) the locomotion responses which appear in the first year are maturationally dependent.
(2) the locomotion responses which appear in the first year are partly hereditary and partly

learned.
(3) the locomotion responses which usually appear in the first year require careful and

specific tutoring for their actualization.
(4) the locomotion responses which usually appear in the first year depend upon maturation

and the opportunity for practice.

51. Cross-cultural investigations have revealed

(1) a strong relationship between age of onset of walking and later intelligence.
(2) that alternative 1 holds only for Parisians.
(3) that there is no strong relationship between age of onset of walking and later

intelligence.
(4) that a strong relationship between the age of onset of walking and later intelligence

exists in some cultures.
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52. One of the general trends of development is related to the tendency of the upper part of the
body to develop earlier than the lower part of the body. This is called

(1) the cephalocaudal trend in development.
(2) the proximodistal trend in development.
(3) the mass to specific trend in development.
(4) the sensorimotor trend in development.

53. The finding that infants in middle-class homes vocalize more than infants in lower-class
homes was tentatively interpreted as

(1) representing higher intelligence in the infants of middle-class parents.
(2) representing a genetic difference between progency of the different classes.
(3) representing the effects of the mother's differential reinforcement and stimulation of

vocalization,
(4) none of the above.

54. Piaget's observations have been primarily concerned with

(1) the physiological development of the child,
(2) the child's acquisition of locomotor competence.
(3) the development of language.
(4) cognitive development.

55, The term "congenital" refers to

(1) a physical anomaly.
(2) an hereditary tendency.
(3) the source of a schema,
(4) characteristics present at birth.

56, Surrogate-reared infant monkeys, in Harlow's experiments, were least fearful in the
presence of

(1) the surrogate mother to which the sucking response had been directed.
(2) the surrogate mother to which the clinging response had been directed.
(3) their actual mother.
(4) their siblings.

57. Which of the following is held to be important in the development of social attachment of
the infant to his mother?

(1) The alleviation of the infant's pain and hunger by the mother.
(2) The supplying of pleasant tactile stimulation for the infant by the mother,
(3) The attachment process in which the adult becomes the object for the infant's behaviors.
(4) All of the above.

58. By virtue of his earlier interaction with his mother, the infant will direct attachment re-
sponses to other human adults through the principle of

(1) classical association.
(2) stimulus generalization.
(3) secondary reinforcement.
(4) primary reinforcement.
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59. Research on the effects of institutionalization has shown that infants who are deprived of
interaction with an adult

(1) develop stranger anxiety much earlier than is normal.
(2) develop separation anxiety much later than is normal.
(3) never smile.
(4) become emotionally detached and less sensitive to either separation from adults or the

presence of a stranger.

60. Children who were placed in institutions for the first 3 years of life

(1) were less emotionally dependent than children placed in foster homes.
(2) were more retarded in concept formation and abstract thinking ability than foster -

home children.
(3) were about the same in terms of rate of language development as foster-home children.
(4) did not typically live past the third year,

61. In a study cited in the text, one group of severely retarded children remained in an or-
phanage and a second group was placed in an institution for the retarded where the children
were cared for by older children who were also mentally retarded. In contrast to the or-
phanage children, the children raised by older retardates

(1) were much less dependent on adults.
(2) had strikingly higher I. Q. 's.
(3) were more aggressive toward other children.
(4) had strikingly lower I. Q. 's.

62. Children who grew up in institutions which had a small caretaker/child ratio

(1) were retarded primarily in language behavior but memory, drawing and motor activities
were satisfactory.

(2) were consistently retarded only in social behavior,
(3) were retarded in every behavior that was tested.
(4) none of the above.

63. The fact that upper-middle-class girls are more precocious in language development than
lower-middle-class girls may reflect

(1) the more distinctive reciprocal vocalization provided by the mothers of upper-middle-
class girls.

(2) the different genetic pools of these two classes of children.
(3) the fact that upper-middle-class tend to be soother and handled more by their mothers.
(4) the process of stimulus generalization.

64. Whiting and Child found

(1) remarkable stability in child-rearing practices among the various cultures they studied.
(2) that in terms of nursing, American mothers indulge their children much less than in

any other culture.
(3) wide variation in nursing practices among different cultures.
(4) a tendency for children to terminate breast feeding voluntarily at about the same age

regardless of the culture.
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65, Studies of the relationship between socio-economic class and the preference of mothers to
breast feed have shown that

(1) an earlier trend for lower-class mothers to prefer breast-feeding more than upper-class
mothers has recently reversed itself.

(2) an earlier trend for upper-class mothers to prefer breast-feeding more than lower-class
mothers has recently reversed itself.

(3) both upper-class and lower-class mothers have shown a trend toward an increasing
preference for breast-feeding.

(4) both upper-class and lower-class mothers have shown a trend toward a decreasing
preference for breast-feeding.

66. The rate of growth in the second year of life

(1) is faster than the rate in the first year of life.
(2) is faster than the rate during the embryonic and fetal periods, but slower than that in the

first year.
(3) is slower than the rate in the first year.
(4) may be slower or faster than in the first year, depending on the particular child.

67. With respect to motor development in such activities as walking and stair-climbing

(1) whereas maturation was important in the first year of life, practice is more important
in the second year.

(2) maturation, as in the first year, seems to be the most important determinant in the
second year.

(3) there are equal contradictions of practice and maturation in the second year of life.
(4) practice is of no importance in the second year of life.

68. Progress in the development of motor skills in the second year of life

(1) proceeds at virtually the same rate for all children.
(2) appears to be motivated by a "need for competence. "
(3) depends on "secondary derived motives. "
(4) apparently depends upon the more general laws of operant conditioning.

69. The distinction between "performance" and "competence"

(1) was used to refer to the difference, in the child, between language production and
language comprehension.

(2) is irrelevant to language behavior until 5 years of age.
(3) has only recently been found to be fallacious.
(4) helps us to understand social-class differences in language behavior.

70. Studies have shown that language development in the second year

(1) may be accelerated by specific tutoring.
(2) is a good example of genetic overdetermination.
(3) is maturationally determined and relatively unaffected by practice.
(4) is dominated by the much higher ratio of competence to performance than at any other

point in development.
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71. The phonemes of a language

(1)
(2)

(3)
(4)

are the smallest units of meaningful sound.
are otherwise known as syllables.
are comprised of several morphemes.
are the smallest units of sound.

72. The smallest meaningful units in a language are called

(1) syntactic units.
(2) linguistic units.
(3) morphemes.
(4) phonemes.

73. Intelligence tests for infants in the second year of life

(1) lean heavily on language development.
(2) primarily tap sensorimotor functioning.
(3) show black-white and social-class differences at 18 months of age.
(4) do not exist.

74. Intelligence tests for infants

(1) predict later I. Q. accurately.
(2) do not sample the same abilities tested at later ages.
(3) have never been standardized adequately.
(4) do not require the same degree of standardization that I. Q. tests for older children do.

75. In the United States, socialization practices in the second year of life

(1) are focused primarily on inhibiting undesirable behaviors.
(2) are focused primarily on facilitating desirable behaviors.
(3) are remarkably similar to those practiced in every other culture studied.
(4) are not similar across social classes,

76. According to the authors, the major techniques used in socializing two-year-old children are

(1) patience and understanding.
(2) waiting and reasoning.
(3) reward and punishment.
(4) operant and classical conditioning.

77. According to Erikson, a critically important period in the child's development of a sense of
autonomy is

(1) the first year of life.
(2) the second year of life.
(3) the third year of life.
(4) the fourth year of life.

78. Aggression in the second year of life

(1)
(2)

(3)
(4)

appears to have strong genetic determinants.
is learned through the principles of operant conditioning,
is a virtually universal phenomenon.
is seen almost exclusively in boys.



79. The stature of children during the preschool period

(1)
(2)

(3)
(4)

bears only a slight relationship to what their adult stature will be,
is positively correlated with what their adult stature will be,
is negatively correlated with what their adult stature will be.
tells us nothing about what their adult height will be.

80, Of the various body types described by Sheldon the type which is associated with a
generally introverted, restrained and socially inhibited personality is

(1)
(2)

(3)
(4)

an endomorph.
an mesom orph.
an ectomorph.
an herm atom orph.

81. Sex differences in children

88

are apparent before 5 years of age in areas of physical development, perceptual inclina-
tion and personality.

are apparent only in physical development beofre 5 years of age.
can be detected only after the child has entered grade school.
are virtually "gene-free," being determined by environmental rewards and punishments.

82. The principle of learning which stipulates that labeled features of stimuli become more
discriminable for the child is called

(1) acquired stimulus generalization.
(2) secondary verbal acquisition.
(3) whole-part perception.
(4) acquired distinctiveness.

83. Children of 3 or 4 years of age

(1) have clearly mastered certain fundamental grammatical rules.
(2) perform as though they know grammatical rules but lack the competence for learning

them.
(3) do not perform well, grammatically, but certainly have the competence to learn

grammatical rules.
(4) use very poor grammar most of the time.

84. A child is presented a new stimulus to which he makes the same response that he learned to
give to a physically different stimulus which had the same name. We can say that which
of the following processes was operating?

(1) mediated generalization.
(2) discriminated generalization.
(3) stimulus generalization.
(4) transposition.

85, The process by which a child relates something which he perceives to what he already knows
is called

(1) biological adaptation,
(2) accommodation.
(3) assimilation.
(4) the part-whole response.
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86. One of the chief agents affecting cognitive and consequently intellectual performance is

(1) language.
(2) concept formation.
(3) mediational mnemonics.
(4) preoperational thought.

87. A girl wants to initiate a conversation with a male classmate but fears that he will reject
her. This is a typical example of

(1) fear of failure.
(2) an approach-avoidance conflict.
(3) a behavioral act which does not match the underlying motive.
(4) an approach-approach conflict.

88. Aggressive behavior in the child is a frequent consequent of

(1) failure.
(2) high frustration tolerance.
(3) frustration.
(4) temper tantrums.

89. The probability of occurrence of aggression by a child in a given situation

(1) depends on whether or not he has been rewarded for aggressive responses in similar
situations.

(2) does not depend on his reward and punishment experiences in similar situations.
(3) is virtually unpredictable from a knowledge of the child's past experience in similar

situations.
(4) depends primarily on how he feels at the time.

90. Which of the following statements best represents the difference between fear and anxiety?

(1) The apprehension of danger at a psychological level is fear, at a physiological level,
anxiety.

(2) Anxiety is apprehension which anticipates a dangerous event whereas fear is the actual
reaction to that event.

(3) Fear is relatively specific in focus, whereas anxiety is relatively more diffuse.
(4) Children generally experience fear, whereas adults are more likely to experience

anxiety.

91. The presence of anxiety

(1) may facilitate learning if the task is simple.
(2) is always detrimental to learning.
(3) becomes increasingly adaptive as the child grows and faces even more complicated

situations.
(4) in a child usually suggests that he is "defending" against some other unpleasant motive.

92. The process in which a child tends to perceive himself as sharing some of the characteristics
of his parent is called

(1) dependency.
(2) autonomy.
(3) imitation.
(4) identification.
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93. The child identifies with his parent

(1) because he desires to be nurtured by the parent.
(2) because of his dependency needs.
(3) because he wishes to command some of his parent's resources.
(4) because of the Oedipus complex.

94, The cognitive-development theory argues that

(1) the identification process serves as the base for the child's later perception of his
appropriate sex-role identity.

(2) the child's appropriate-sex perception of himself serves as the basis for later
identification.

(3) sex-role identity develops in the sphere of cognition as opposed to the sphere of
personality.

(4) identification is actually one of several types of imitation.

95. Studies of the effects of nursery school attendance on cognitive development

(1) have produced equivocal findings with respect to long-lasting benefits.
(2) have shown nursery school attendance to provide long-lasting benefits for "normal"

children.
(3) have shown that the boredom which is later produced in kingergarten by the

similarity to earlier nursery school attendance actually produces a long-term deficit.
(4) were not carried out before the recent "head-start" program.

96. An investigator tested an hypothesis she had regarding the relationship between the level of
the child's confidence and the manifestation of dominant behavior. She increased the con-
fidence of several children and found

(1) an increase in dominant behavior.
(2) less dominant behavior accompanied by a tendency for confident children to share more

than before.
(3) less dominant behavior but no tendency to share more than before,
(4) no change.

97. An observer, walking into a playroom containing 3-year-old children, would probably
find them engaging in

(1) parallel play.
(2) solitary play.
(3) associated play.
(4) cooperative play.

98. Popularity with peers in nursery school as measured by sociometric techniques does not ap-
pear to be related to

(1) the number of a child's friendly advances toward others.
(2) extent of a child's participation in associative play.
(3) the child's nonconformance with adult authority.
(4) a child's tendencies to serve as a source of reinforcements.
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99, In one study which manipulated the nursery school experiences of children by exposing
some of them to understanding, but detached, teachers and others to warm and coopera-
tive teachers, it was found that the children in the latter group

(1) were no different from those in the first group but that they developed faster in motor
skills.

(2) were more hostile, demanding and destructive.
(3) had a greater incidence of nervous habits.
(4) improved more in personal and social adjustment.

100, Behavior modification approaches attempt to change behavior by

(1) using positive reinforcement of desireable behaviors.
(2) ignoring undesireable behaviors.
(3) withdrawing positive reinforcement for undesireable behaviors.
(4) both 1 and 2 are correct.
(5) all of the above.



APPENDIX II

Questionnaire

Ed. 460 Psychology of Childhood Experimental Data Sheet

Name Student Number

1. What is your GPA ?

2. Male Female

3. Classification (junior, senior, grad)

4. Number of prior courses in Psychology (Gen, Psych. etc. )

92

What are they? (List by prefix and number i, e. Psy, 200, etc. )

5, Number of prior courses in Education
What are they ? (List by prefix and number, i. e. Ed. 312)

6, Are you a transfer student ? Yes

If yes, from what institution
to which class (soph, etc. )

No

7. How many terms have you been at OSU?

8. What is your position in your family (one i, e, firstborn, two out
of total of 3, one out of one, etc. )

out of
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Ed. 460 Psychology of Childhood

This questionnaire is intended to furnish information to be used in
improving course Your careful consideration of these questions
is appreciated. Please comment without reservation.

1. Year: Soph Junior Senior Grad,

2, Major

3, Ed, 460 Section number

4, Male Female

5, If I had my choice I would select

A. Three lectures per week
B. Two lectures and one discussion period per week
C. One lecture and two discussion periods per week
D. Three discussion periods per week
E. No preference

6. I chose to take this particular course as an elective as it was not
required for graduation or certification

Yes No

7. I feel I learn more in

A. Lecture

B. Discussion
C. A combination of lecture and discussion
D. I learn about the same in either lecture or discussion

8. I believe this course will be helpful to me as a prospective teacher.
Yes No

9, I would elect to take more courses in Education based on my ex-
perience in this course,

Yes No
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10. I believe this course was particularly valuable because of the
following factors:

1.

2,

3,

4.

5.

I believe this course could be improved by:

1.

2.

3.

4.

5.

12. My main reasons for enjoying and profiting from the course
were:

1.

20

3.

4.

5.

13. My main reasons for not enjoying or benefiting from the course
were:

1.

2,

3.

4.

5.
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APPENDIX IV

Experimental Data

Observation GPA Method Sex
Prior Psych

Courses
SCAT

Verbal
SCAT
Total

Comprehensive
Test

1 3.03 0 F 5 41 75 92
2 2,44 0 F 2 23 45 75
3 2.32 0 F 4 23 37 65
4 2.19 0 F 5 23 35 60
5 2.82 0 F 2 37 56 80
6 2.58 0 M 3 38 68 89
7 3,20 0 F 2 40 67 82

8 2.45 0 F 3 16 28 72

9 2.54 0 M 3 44 69 75

*10 2.21 0 F 3 18 38 50
11 2,29 0 F 4 28 46 58
12 2.91 0 F 3 27 56 78
13 2.24 0 F 3 27 56 72

14 2.83 0 F 4 25 39 78
15 2.46 0 F 4 32 47 86

16 2.83 0 F 2 32 55 66
17 2.59 0 M 5 36 72 76

18 2.49 0 F 2 35 54 81

19 2.97 0 F 4 40 77 87
*20 3.22 0 F 2 56 85 70

21 2.22 0 F 3 33 63 81

22 2.47 0 F 1 35 68 71

23 3.02 0 F 3 27 54 91

24 2.81 0 F 3 37 55 88
25 3.37 0 F 4 51 77 84
26 2.08 0 F 3 35 53 72

27 2.50 0 F 2 45 78 80
28 2.51 0 F 4 24 38 87

29 2.85 0 F 3 39 63 91

30 2.19 0 F 3 28 46 85
31 2.49 0 F 2 28 48 74
32 2.62 1 F 4 32 52 75

33 3.08 1 F 4 32 49 86

34 2,34 1 F 6 22 40 63
35 1.96 1 M 4 41 63 69
36 2.20 1 F 4 29 43 75
37 2.81 1 F 3 31 46 79

38 2.75 1 F 4 32 57 83

39 2.41 1 F 4 42 63 80
40 2.29 1 M 2 38 57 65
41 3.02 1 F 3 46 71 91

42 2.36 1 F 2 41 77 81
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APPENDIX IV (continued)

Observation GPA Method Sex
Prior Psych
Courses

SCAT
Verbal

SCAT
Total

Comprehensive
Test

43 2.39 1 F 2 23 43 76

44 2.75 1 F 3 45 61 77

45 2.36 1 F 3 31 57 82

46 3.16 1 F 4 23 35 78

47 2.99 1 F 3 30 59 84
48 2.88 1 F 2 40 72 70

49 2.66 1 F 2 35 54 79

SO 2,50 1 F 2 31 50 73

51 2,82 1 F 3 24 42 77

52 2.70 1 F 3 24 44 73

53 2.38 1 F 5 29 47 67

54 2.73 1 F 4 33 55 77

55 2.50 1 F 3 46 29 77

56 3.70 1 M 3 48 97 87

57 2.72 1 F 4 44 67 66

58 2.97 1 M 3 25 39 76

59 2.56 1 F 2 35 56 77

*60 3.17 1 M 3 33 70 81

61 2.81 1 F 3 37 61 77

62 3.87 1 F 4 45 72 91

*63 3.18 1 M 4 45 89 72

64 3.28 1 F 6 32 56 89

65 2.28 1 F 3 34 45 64
66 2.72 1 M 2 25 63 58

67 2.73 1 F 2 39 70 66

*Anomalous observations eliminated from the final regression.
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APPENDIX V

Summary of the Actual Scores, Predicted Scores and
Deviations for the Final Model

Student Actual (y) Predicted (cr) Deviation (ei)

1 92 8302 8.8
2 75 7307 103
3 65 72.4 -7.4
4 60 70,9 -1009
5 80 80.2 -. 2
6 89 77.7 11.3
7 82 84.9 -209
8 72 7207 -. 7
9 75 78.2 -3.2

*10 50 7004 -20.4*
11 58 72,8 14.8
12 78 79.6 -1,6
13 -. 4
14 78 78,4 -. 4
15 86 75,4 10,6
16 66 79,5 -13.5
17 76 77,5 -1,5
18 81 7602 4,8
19 87 8203 408

*20 70 87,7 -17,7*
21 81 72,9 8,1
22 71 76.0 -5.0
23 91 8008 10,2
24 88 8001 7.9
25 84 88,6 -4.6
26 72 710 6 -. 4
27 80 77.9 20 1
28 87 740 7 12,3
29 91 80,8 10,2
30 85 71,7 1303
31 74 750 1 -1,1
32 75 7404 06
33 86 79,5 6,5
34 63 6907 -6,7
35 69 68.5 . 5

36 75 69.2 5.8
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Student Actual (y) Predicted (}r) Deviation (ei)

37
38
39
40
41
42
43
44
45

79
83
80
65
91
81
76
77
82

7604
75.8
73, 7
71. 7
81.1
720 9
70, 4
77. 9
71.3

2, 6
7, 2
6, 3

-6. 7
9, 9
8, 1
5, 6
-. 9

10, 7
46 78 7900 -1,0
47 84 78, 2 508
48 70 78, 6 -8. 6
49 79 75.3 307
50 73 720 9 .1
51 77 75.3 1, 7
52 73 740 0 -100
53 67 71,3 -4,3
54 77 750 8 lo 2
55 77 7503 1,7
56 87 750 3 1107
57 66 7704 -11,4
58 76 770 2 -1,2
59 77 74, 2 2, 8
60 81 80.7 ,3
61 77 770 3 -o 3
62 91 90,4 ,6

*63 72 82. 7 -1007*
64 89 81.8 7,2
65 64 70.9 -6. 9

*66 58 740 4 -1604*
67 66 760 7 -10. 7

*Indicates subject that was eliminated from original sample and not
included in the last regression.




