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EPPECTS OF TEACHING STYLE, LECTUORE CONTENT AND
STUDENT ACADEMIC MAJOR UPON FACULTY EVALUATIONS
BY: JAMES M. SPENCE

MAJOR PROFESSOR: WILLIAX H., GRAVES, JR., Ph. D.

This study was designed to investigate the impact of
lecture content, teaching form and student academic major
upon teacher evaluations and student achievement,

Sixty-two students viewed videotaped lectures which
varied in degree of content (high, low) aand teaching form
(good, poor). Each of four groups viewed a different lec-
ture. Each subject completed a 26-item achievement test, an
18-item teacher evaluation questionnaire and indicated an
acaderic nmajor.

Students who viewed the high content lectures obtained
higher achievement scores than students wvho viewed the low
content lectures. Achiesvement scores were also higher for
students who viewed the good tesaching than for those who
viewed the poor teaching., Lecture content and teaching form
interacted to affect lecturer evaluation, Although higher
evaluations were given to the lecturer demonstrating good
teaching form, the evaluations were not sensitive to differ-
ences in lecture content in that category. Differences in
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In recent years there has been an increasing demand to
formalize student evaluation of university faculty. This
demand has come from the public, school administrators and
the student "consumer™ of the teacher's wares. The interest
of students in the evaluation of their teachers was com-
pounded by the activisam of the 1960's (see Berns, 1967).

Some faculty members believe that their students do not
clearly distinguish between the teacher and the course con-
tent. In addition, some teachers feel students do not un-
derstand the role that "form® or style plays in teaching.
Some teachers also feel that a student's academic major, a
variable over which the teacher has no control, also affects
the evaluations they receive from their students.

Good student evaluations are the result of more than
just good teaching. There are basically three factors which
may influence a student's rating of a teacher's effective-
ness: (a) teacher characteristics, (b) student characteris-
tics and {c) class characteristics, Many faculty members
argue that since they have little or no control over per-
sonal and environmental variables, such as age of faculty,
academic rank, student's academic major and class size, and
since these factors do influence student ratings, then stu-
dent evaluations do not adequately refliect the faculty's
contribution to the learning process. The evaluations will

either be inflated or deflated depending upon the pattern of



the various factors. Before this argument can stand as a
viable cri t first be determined whether or not
the factors do, in fact, influence student evaluationms.

A number of teacher characteristics including age, sex,
acaderic rank, academic degree attained, experience and
teaching style have been investigated. Heilman and Armentr-
out (1936) found no significant differences between student
ratings and teaching experience, age, or sex., This study,
conducted at the Colorado State College of Education, in-
volved 46 teachers and 50 classes. The lack of a relation-
ship of student rating to sex of teacher has also been re-
ported by others (Remmers, 1930; Remmers & Elliot, 1949).
Downie (1952) reported no difference between the ratings of
237 faculty members under age forty and 169 aged forty and
over. On the other hand, Lasher and Vogt (1974) collected
data at Bowling Green State University over six quarters
from 120 faculty members and 1,072 courses. They reported
significant relationships between student evaluatiocns of
teaching effectiveness and age, faculty rank, academic de-
gree and experience. At Brooklyn College, Riley, Ryan and
Lifshitz (1950) found, for the most part, inverse relation-
ships between student ratings and age, academic rank and ac-
ademic degree, The elimination of age as an influence al-
tered the relationships pertaining to rank and degree only
slightly. Rayder (1968) reported "older,more educated and

more experienced instructors were rated lower than younger



and less experienced instructors" (p. 80). Other research-

ers also have found significant relationships existing be-

a

tween student ratings and several of the teacher character-
istics, baut they have identified the relationships as posi-
tive. Downie (1952) reported full professors tended to
receive higher student evaluations than did other ranks.
Clark and Keller (1954) and Gage (1961) indicated that asso-
ciate professors and full professors were rated higher than
were instructors or assistant professors. Centra (1973)
demonstrated that "students rated women more favorably than
men teachers" (p. 13).

In a study of lecture style, Naftulin, Ware and Don-
nelly (1973) hired an actor to portray an authority on the
application of mathematics of human behavior. The actor,
vho knew nothing of the topic, was instructed to teach
"chafismatically and nonsubstantively" and to respond to
questions with "double talk, neologisms, non sequiturs and
contradictory statements.® The subjects in this study, who
were psychiatrists, psychologists and social workers, made
significantly more favorable than unfavorable responses to a
satisfaction questionnaire. These authors have demonstrated
that students can be "seduced" into believing that they have
learned, and consequently, giving a teacher a high satisfac-
tion rating. A weakness of this study is the lack of a
measure of achievement. Researchers have dealt with this
weakness in their studies of the effect of teaching style on

student evaluations. These investigators found that seduc-



tive behavior {friendliness, expressiveness, enthusiasn,
humor, etc.) in a lecture presentation had a greater influ-
ence on student ratings and student achievement than did
lecture content (Ware & Williams, 1975). In another study,
they reported that even after the students experienced a
second lecture of the same style and content, ratings of in-
struction still did not accurately reflect lecture content
and student performance (Williams & Ware, 1977). In a third
study, Williams and Ware (1976) manipulated expressiveness,
content and incentive. Their results from the manipulation
of expressiveness were not in total agreement with their
earlier findings; student achievement was not affected by
expressive manipulation. Their data wvere, however, con-
gruent with their previous research relative to student rat-
ings; that is, student ratings were not sensitive to differ-
ences in lecture conteni under the high~expressiveness
conditions, but under the low-expressiveness conditians they
indicated variations in lecture content.

Most student characteristics make little difference in
the evaluations that teachers receive from them. A number
of studies found no significant differences in the rating of
a teacher by male and female students (Goodhartz, 1948; Ray-
der, 1968; Remmers, 1930; Remmers & Elliot, 1949). Rayder
{(1968) reported no substantial relationship of student's
age, college class or GPA. Goodhartz ({1948) reported simi-

lar results; he concluded "there is no conclusive evidence



for believing that the ratings given to an instructor are
affected ... by such factors as the student's sex or college
class" (p. 348). The research on the effect of the stu-
dent's college class on the ratings of teachers is not corn-
clusive, however. Downie (1952) and Rosenshine, Cohen and
Purst (1973) found that upper division students tend to rate
teachers more favorably than do lower division students.
Also, graduate students are more inclined to give higher
ratings than are undergraduates (Remmers & Elliot, 1949).
The effect of the student's academic major upon teacher
evaluation has received only minimal attention. An inciden-
tal finding in a study by Centra (1973) was that natural
science courses as opposed to courses in education, humani-
ties and social sciences were viewed by students "as having
a faster pace, as being more difficult and as being less
likely to stiaulate student interest" {ps 13). A more sub-
stantive study was done by Null and Walter (1972) at Purdue
University. ™Major field of study" was one of ten variables
they were interested in studying. They asked 192 studants
enrolled in an introductory biology course to evaluate ten
behavioral characteristics of their teacher. They found
that academic major did not have a significant impact on any
of the teacher characteristics evaluated; patterns were re-
vealed, however, by an examination of mean scores. Biology
majors (89 of the 192 students) preceived nine of the ten

dimensions of instructor behavior somewhat better than non-
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biology majors. In another study invqlving academic major
as a comparison variable, Rayder (i968) reported that ¥"stu-
dent ratings of instructors were not substantially related
to student'’s ... 2ajor area ... " (p. 78). In view of the
cited research, very little can be said, vith any degree of
certainty, concerning the role that a student's academic ma-
jor plays in how he will evaluate his instructor's teaching
effectiveness.

The relationship between grades, expected or received,
and teacher evaluations is not clear, even though it has
been extensively researched. Many studies have found no
relationship between these variables (Bendig, 1953; Blun,
1936; Clark & Keller, 1954; Holmes, 1972; Rayder, 1968; Rem-
mers, 1930). On the other hand, studies by Anikeeff (1953),
Kennedy (1975), Schuk and Crivelli (1973), Snyder and Clair
(1976) , Weaver (1960) and Walker (1978) have found that stu-
dents® grades are significantly related to their evaluations
of instructors. These relatioaships do not necessarily hold
for all aspects of the evaluation. For example, in Holnmes?
(1971) stu@y, "relationships existed between the grades stu-
dents expected and the degree to which they reported they
were stimulated by the instructor and the degree to which
they felt the grading system was fair" (p. 956), but ex-
pected grades were not related to items assessing the in-

structor's presentation.



Hany faculty members who teach large classes suggest
that they receive lower evaluations because students feel
isolated from the teacher, that they are viewed as simply a
number or an unknown face in the class. To confound the in-
fluence of class size on the evaluations, most large classes
are also required, as opposed to elective courses. And this
is viewed by the faculty as another variable over which they
have no control and one which negatively influences their
ratings. Research on these two class characteristics offers
very little support for their beliefs., While Lovell and
Haner (1955) reported that instructors of classes over 30
received lower ratings, Mirus (1973) and others (Danielsen &
White, 1976; Heilman & Armentrout, 1936) have reported that
class size and teacher evaluations are positively related.
Gage (1961), on the other hand, reported a curvilinear rela-
tionship; "teachers in courses with 30 to 39 students con-
sistently received lower ratings than did those in courses
with more or fewer students" (p. 17). Other researchers
(oodhartz, 1948; Guthrie, 1949; Solomon, 1966) have ob~-
tained results vhich indicate that there is no relationskip
between class size and teacher ratings.

The research on the influence of required vs elective
courses on teacher evaluations is as inconclusive as most of
the other research on teacher, student and class character-
istics. Some investigators (Gage, 1961; Lovell & Haner,

1955) have found that student ratings of teachers of re-
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quired courses are significantly lower than those of teach-
ers of elective courses. In contrast, Goodhartz {i9i8),
Heilman and Armentrout (1936) and Mirus (1973) have reported
no significant difference in teacher evaluations between the
required and elective courses,

From these teacher, student and class characteristics,
three were selected for investigation - teaching form, stu-
dent proclivity toward particular academic majors and degree
of course content. The theoretical underpinning for this
study lies within the Psychological Differentiation Theory
developed by Witkin and his associates (Witkin, Dyk, Pater-
son, Goodenough & Karp, 1962). Witkin refers to the manner
in which individuals perceive, think, problem solve, relate
to others, etc. as their cognitive style. Coganitive styles
relate to the tendencies that-occur in a person's perception
of stimulus configuratioas, encounters‘with syabolic repre-
sentations and interactions with other people. Several cog-
nitive styles have been discovered (see Ragan, Back, Stan-
sell, Ausburm, Ausburn, Butler, Huckabay, & Burkett, Note
1y, but the one that has had the greatest application to ed-
ucation has been field-dependence-independence {Witkin,
1973; Witkin et al., 1962; Witkin, Moore, Goodenough, & Cox,
1975). This cognitive style is a function of the extent to
which the individual makes use of or depends upon an exter-
nal frame of reference. Field-dependence-independence ref-

ers to the degree to which an individual perceives or con-
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ceptualizes part of a field as discrete from, rather than
embedded in, the surrounding field as a whole. At the
field-dependent end of the continuum, an individuals cogni-
tive and social behavior is dominated by the prevailing
field; at the field-independent end, individual's are able
to experience a part separate from the whole. Manifesta-
tions of field-dependent cognitive behavior centers around
passive acceptance of the field as it is found with little
analysis or structuring of it. PField-dependent individuals
tend to leave the organization of the field unmodified.
Field-independent behavior, on the other hand, manifests it-
self after the field has been analyzed and structured, or
after overcoming any inherent structure. When it is neces-
sary to separate an item from the field, the field-indespend-
ent individual will overcome any inherent structure and re-
organize the field to facilitate the separation.

In terms of social orientation, field-dependent behav-
ior depends upon the prevailing social frame of reference.
They are described as people who are interested in other
people and like to be around them, are warm, affectionate
and accepting of others. Field-independent social behavior
occurs after social information from the environment is res-
tructured and analyzed. They are described as cold and dis-
tant in their interpersonal relationships,; inconsiderate,
demanding and rude, and concerned with ideas and principles

rathar than people.
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These differences in cognitive and social abilities
manifest themselves in educational interests and choices.
Witkin and his associates (1975) state that

As a general principle, relatively field-independ-

ent persons, taken as a group, are likely to show

interest in domains where their cognitive skill

ees is called for and where relations with people

are not particularly involved. 1In contrast, rela-

tively field-dependent persons, as a group, are
likely to show¥ interest in domains with a "people"
emphasis ... and for which analytical/structuring

competence does not particularly matter. (p. 63)

Field-independent individuals are less inclined to be
influenced by the social skills or form of a lecturer, since
they are less sensitive to social cues than individuals who
are field-dependent. 1Ia terms of the evaluation of the lec~
turer, a field-independent audience is influenced more by
the content of a lecture than by the lecturer's form of de-
livery. A field-dependent audience, on the other hand, is
influenced more by the form of the lecturer than by the con-
tent of his presentation.

The present experiment investigated the three varia-
bles, form, content and academic major, in order to deter-
mine the effect these variables may have tpon student-
teacher evaluation and student achisvement. Specifically,
the following hypotheses were tested: (1) There is a sta-

tistically significant interaction between student academic



major and course content to affect student achievement
scores and teacher evaluation; (2) there is a statistically
significant interaction between student academic major and
teaching forrm to affect student achievement scores and

teacher evaluations,

Design

A 2 (Hatural Science, Social Science} x 2 (High Comn-~
tent, Low Content) x 2 (Good Form, Pocgr Form) fixed effects
factorial design was developed to determine whether or not
academic major, lecture content and teaching form influence
teacher evaluations and student achievement. A multivariate
analysis of variance tachnique vas used to test the hy-
potheses. The .95 level of confidence was selected as the
critical value to determine significance. The strength of
association, omega squared, was determined for the multivar-
iate (Tatsuoka, 1970) and the univariate (Hays, 1973) mod-
els. The sample size provided .92 power against a one
standard deviation difference at the .05 level of signifi-
cance for a main effect with tvwo levels in a 3-way analysis

of variance (Kirk, 1968).

Subjects
Thirty-two (32) undergraduate students majoring in ei-
ther a natural science (astronomy, biology, botany, chemis-

try, geology, mathematics, physics or zoology) and thirty
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(30) undergraduate students majoring in a social science
(anthropology, economics, history, philosophy, political
science, psychology or scciology) vclunteered to participate
in this study. The students, enrolled in the introductory
psychology course at the University of Oklahoma, received

course credit for their participation.

Materials

The materials for the videotaped lectures, the evalua-
tion questiongpaire and the test instrument were used in pre-
vious research (Ware, 1975) and were used here with the au-
thor's permission (see Appendix B). The nature of the
lecture content is such that it should be of interest to
both field-dependent and field-independent students. It is
unlikely, however, that students in an introductory psychol-
ogy course would have any prior knowledge of the lecture
topic., Pield-independent subjects should find the material
concerning the biochemical modification of memory interest-
ing; this material should be consistent with the general
areas of interest which require cognitive skills and demands
minimal involvement with others. The lecture content cen-
tering around the educational implications of memory modifi-
cation should be more appealing to fielid-dependent individu-
als. - They seem to be attracted to the material which
explains the impact that memory changes have in terms of fa-

cilitating the well being of others.
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Videotape egquipment. Color videotape equipment was
used in the production of four videotape recordings (see
Stimulus tapes). The videotapes were played on Panasonic
color monitors for the presentation of the stimuli to the
subjects.

Stipulus tapes. FPour color videotape recordings were
made of a male "teacher®™ lecturing on the subject of the
biochemistry of memory. The presentations ranged from 17
minutes, 35 seconds to 20 minutes, 57 seconds; the mean
length of the recordings was 19 minutes, 9 seconds. The
high content lectures coantained 26 facts concerning the sub-
ject matter, while the low content lectures related four
such facts. The recordings in which good form was demon-
strated presented a teacher who was friendly, lacked dis-
tracting mannerisms and used a well-modulated voice. The
teacher who presented poor form appeared aloof, spoke in a
sonotone and exhibited several distracting mannerisams.

Four (4) judges (doctoral students in Educational Psy-
chology or Counmseling Psychology) rated each of the four vi-
deotapes using a six-item questionnaire (see Appendix D).
The items were concerned with the lecturer's mannerisms,
tone of voice and interest in his students. Each item wvas
rated on a five-point scale. When the ratings of the two
good form videotapes (¥ = 23.75) vwere compared to the rat-
ings of the two poor form videotapes (X = 11.50), they were

found to be significantly different (F (1, 3) = 242.00, p <
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.001) . The Spearman-Brown prediction formula (Winer, 1971)
wvas used in conjunction with a 4 (videotape) x 4 (judge)
analysis of variance to establish interrater reliability (r
= ,938).

Evaluation gquestionnaire. Evaluation of the lecturer
vas made using an 18-item, 5-point questionnaire {see Appen-
dix B). The items concerned the student's satisfaction with
the lecturer, and pertained to various aspects of lecturer
behavior including manner of presentation, sense of humor
and knowledge of subject matter. A factor analysis of the
questionnaire had revealed two factors (Ware, 1975). Items
loading the highest on Factor I tended to refer to the ef-
fect the lecturer has on the students. These items pertain
to several self-rated effects of the lecturer on students.
Factor II tended to refer to student perceptions of lecturer
characteristics. A total evaluation score was computed from
the sum of the 18 items., The internal consistency (Cron-
bach's alpha) for the questionnaire was .93 which compares
favorably to the .96 reported by Ware (1975).

Test instrument. A 26-item cognitive test was given to
the subjects (see Appendix F). In terms of Bloom's taxononmy
(Bloom, 1954), the 26 items were analyzed by the researcher
and found to be directed primarily towvard knowledge and conm-
prehension. The length of time given to the lectures pre-
cluded any attempts at teaching to any higher levels of the
taxonony. There was one four-choice item for each of the

facts presepted in the high content lectures. Using the to-



tal number of correct items, a total cognitive test score
¥as conputed for each subject. The internal consistency
(KR~-20) for the cognitive test was .73; Ware (1975) reported

a KB"ZO Of .61.

Procedure

The natural science subjects and the social science
subjects were randomly assigned to one of four conditions:
(1) high content-good form, (2) high content-poor form, (3)
low content-good form and (4) low content~poor form. The
"academic major® variable was ignored for data collection
purposes. This allowed subjects in the natural and social
sciences to view the videotapes at the same time for each of
the four conditions. The randon assignment of subjects re-
sulted in 18, 14, 16 and 14 subjects being placed in condi-
tions 1, 2, 3 and 4, respectively.

After viewing the lecture, the subjects were instructed

to complete the evaluation questionnaire. The cognitive

test was then completed.

Results
A 2 (Natural Science, Social Science) x 2 (High Con-
tent, Low Content) x 2 (Good Form, Poor Form) fixed =ffects
multivariate analysis of variance was performed on the eval-

uation (Eval) scores and the cognitive (Cog) scores. The F
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approximations of the Wilks! lambda values resulting from
this analysis are presented in Table 1. A linear combina-
tion of Eval and Cog was found to be statistically signifi-
cant for the main effects of content and form. The interac-
tion between content and form was also found to be
significant. The proportions of variance in the combined
Eval and Cog variables that are accounted for by the content
and form main effects was 12.2 and 1.9 percent, respec-
tively. The main effect for major accounted for less than
one percent of the variance. The interaction between con-
tent and form accounted for only 1.1 percent of the vari-
ance. The remaining interactions each accounted for less
than one percent of the variance. The multivariate omega
squared values are presented in Table 2. In order to deter-
mine the source of these significant effects, additional
analyses were performed.. Each of the dependent variables,
Eval and Cog, was analyzed using a univariate analysis of

variance technique.

Cognitive Test Scores

A 2 (Academic Major) x 2 (Lecture Content) x 2 {Teach-
ing Porm) analysis of variance was performed on the Cog
scores obtained by the students (see Table 3} . The mean
cognitive test scores for each of the eight lecture groups

are presented in Table 4,



Table 1
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Multivariate Analysis of Variance of the Effects of Major,
Content and Porm upon Cognitive and Evaluation Scores

Source af
Major (M) 1
Content (C) 1
Form (M) 1
idxC 1
M xP 1
CxPF 1
B xCxF 1
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321.615
-112.774

61.582

458. 110

34,937
3.720

0.078
5.321

39.422

168.012

19.056

43.530

524.642

39.544

3407.899

0.396

385.115

716,047

39.440
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2.59%

11.87 **

13.51 *=*

1. 24

3.62 *
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| 232,282 7387.502 |
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| 1253.667 |
Total 61 } i
] 916.819  12560.581 |
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iThe approximate F values are based on Wilks®' lambda
{Rao, 1973).

* 2(:05
** p < 001
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Strength of Relationship for Cog and Eval

- e . - — - - . - -

Univariate Multivariate
Group Omega Squared Omega Squared
Major (M)
Cog 0.010
0.006
Eval 0.030
Content (C)
Cog 0.234
0.122
Eval 0.000
Form (M)
Cog 0.036
0.019
Eval 0.253
BxC
Cog 0.016
0.009
Eval 0.000
HxP
Cog 0.000
0.000
Eval 0.019
Cx P
Cog 0.019
0.011
Eval 0.045
MxxCzx?
Cog 0.039
0.003
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Table 3
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Analysis of Variance of the Effects of Hajor, Content and
Form upon Cognitive Scores

Source af SS
major (M) 1 26.819
Content (C) 1 321.615
Form (F) 1 61.582
ExC 1 34,937
MxPF 1 0.074
CxF 1 39.422
¥xCxPF 1 19.056
Within sS4 _750.163
Total 61 1253.666
* p< .05

** p < ,001

26.819
321.615
61.582
34.937
0.074
39.422
19.056

13.892

- - -

1.93
23,15 **
4,43 *
2.51
0.01
2. 84
1.37
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Tabla &

Means and Standard Deviations of Cognitive Scores

Standard
Group N Mean Deviation
Natural Science
High Content
Good Forn 9 17.333 3.742
Poor Fornm 6 12,667 4,926
Low Content
Good PForm 8 8.500 1.773
Poor Forn 7 9.286 3.039
Social Science
High Content
Good Forn 9 13,444 5. 270
Poor Form 3 10.875 4. 155
Low Content
Good Form 8 9.875 3. 182
Poor Form 7 8.286 2. 059

Total 62 11.451 4.619
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The main effect for content was significant. Students
vho vieved the high content lectures scored higher on the
cognitive test thanm those who viewed the loe content lec-
tures. The main effect for teaching form was also statisti-
cally significant. Students exposed to the good form lec-
tares performed better on the cognitive test than the
students exposed to the poor form lectures.

The main.effect for academic major was nonsignificant;
the interaction effects which included academic major were
also nonsigrificant.

The most important effect in influencing cognitive test
scores was the content main effect. This accounted for 23.4
percent of the variance of the obtained cognitive scores.
The academic major and form main effects accounted for 1.0
and 3.6 percent of the variance, respectively., The major-
content, major-form‘and content-form interaction effects ac-
counted for, in order, 1.6, 0.0 and 1.9 percent §f the vari-
ance. The second-order interaction accounted for less than

one percent of the variance (see Table 2.).

Evaluation scores

A 2 (Academic Major) x 2 {Lecture Content) x 2 (Teach-
ing Porm) analysis of variance was performed on the Eval
scores (see Table S5). The mean evaluation scores for each

of the eight lecture groups are presented in Table 6.



Table 5

Analysis of Variance of the Effects of Major, Content and
Form upon Evaluation Scores

Source af ss s 3
Major (M) 1 524 .642 524.642 3.83
Content (C) 1 39.544 39.544 0.29
Foram (F) 1 3407.899 3407.899 28,91 *x
¥xC 1 0.396 0.396 0.00
BxP 1 385,115 385,115 2.82
CxF 1 716,047 716,047 5.23 *
MxCxP 1 99.4340 99.440 0.73
Within L] _1387.502 136.806
fotal 61 12560.584

* p< ,05

** p < ,001



Table 6

Means and Standard Deviations of Evaluation Scores

Standard
Group | Mean Deviation
Natural Science
High Content
Good Form 9 64.333 9.950
Poor Form 6 45,000 14,269
Low Content
Good Form 8 56.375 9.665
Poor Form 7 55.857 18. 819
Social Science
High Content
Good FPorn 9 60.778 5. 585
Poor Form 8 36,500 8,452
Low Content
Good Form 8 58.250 11, 461
Poor Fornm 7 42,57 13.722

Total 62 53.129 14, 874

- oo e an @ - we - an on - - - - -emw - - - e -
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The main effect for academic major and all interaction ef-
fects involving academic major were nonsignificant.

A significant interaction effect was found between lec-
ture content and teaching form. Those students who viewed
the high content lectures gave higher evaluations to the
lecturer who used good form than the lecturer who used poor
form (see Figure 1). 1In order to interpret the interaction
effect, comparisons among the four groups were made. The
group means were compared using Scheffe's procedure (Kirk,
1968) . The results of these comparisons are presented in
Table 7. #®hile the group Eval means for the groups who
viewed the lectures delivered by a lecturer using good
teaching form did not differ significantly from one another,
the contrast between the group means for the groups who
viewed the lectures delivered by a lecturer using poor
teaching form was found to be significant. It appears,
then, that evaluation scores indicate significant mean dif-
ferences in lecture content for lectures presented using
poor form, but failed to reflect such a difference for the
lectures presented using good form. These simple main ef-
fects accounted for the significant main effect for form.

In addition, contrasts between pairs of group means
vere made to determine whether or not significant differ-
ences in evaluations existed within each of the content
groups, between the group that viewed the good teaching form

and the group that viewed the poor teaching form. For the
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Table 7

Besults of Group Comparisons of Evaluation Scores using
Scheffe!s Procedure (Collapsed over Academic Hajor)

Comparisoni 6Couap Heans Differesncs kg
HC/GF vs. HC/PF 62.56 and 20.14 22.42 28.92 *
HC/GF vs. LC/GF 62.56 and 57.31 5.24 1.70
HC/GF vs. LC/PF 62.56 and 49.21 13.38 10.25 *
AC/PP vs. LC/GF 40.14 and 57.31 -17.17 16.09 =*
ARC/PF vs. LC/PF 40. 14 and 49.21 -9.07 4,21 *

- LC/GF vs. LC/PF 57.31 and 49.21 8.10 3.58

18C = high content, LC = low content, GF = good form,

PF = poor form

* p < .05
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low content lectures, there was no significant difference in
the Eval means. The contrast between the group Eval means
for the high content lectures, however, was significant. It
seems, then, that students evaluate low content lectures
about the same regardless of the teaching form used by the
lecturer; on the other hand, students evaluate lectures de-
livered using good foram significantly higher than lectures
delivered using poor form within the high content lectures.

The effect most important in influencing evaluation
scores was found to be the form main effect., This main ef-
fect accounted for 25.3 percent of the variance of the ob-
tained evaluation scores. The academic major main effect
and the content-form interaction effect accounted for 3.0
and 4.5 percent of the variance, respectively; each of the
remaining effects was nonsignificant and accounted for less

than one percent of the variance (see Table 2).

Discussion

The purpose of this study was to investigate the ef-
fects of two characteristics of lecture preseatation and one
student characteristic upon two measures of student outconre,

%While academic major appeared to have no influence upon
either faculty evaluations or student achiasvement, both lec-
ture content and teaching form seemed to affect evaluations
and achievement. The impact of content and form on test

performance was more straightforward than their impact on

faculty evaluations.
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The data support the hypothesis that student test
performance is influenced by the two lecture characteris-
tics, lecture content and teaching form, Students tended to
score higher on the cognitive test when the lecture was high
in content than when there was relatively little content in
the lecture. In view of the fact that the test instrument
dealt with specific information preéented in the high con-
tent lecture, this finding is logically consistent. Student
performance on the test also was higher when the lecture was
presented by a lecturer using good teaching form. Although
the impact of these two characteristics is relative in termss
of the total variance accounted for, lecture content seems
to be the more important characteristic influencing student
performance on cognitive tests.

The effects of teaching form upon cognitive test per-
formance found in this study ate consistent ¥ith the find-
ings reported by Coats and Smidchens (1966) and Ware and
Williams (1975). Cognitive test scores may be viewed as an
indication of the krowledge gained by the students and their
test performance. Both the "good form" and the "poor form®
groups had an equal opportunity to learn the material, since
they both had equal exposure to it. Differences in test
outcome may be attributed to either a difference in motiva-
tion to perform well on the cognitive instrument or a dif-
ference in motivation to learn the subject matter, and,

therefore, a difference in knowledge of the topic. The be-



30
haviors exhibited by the lecturer demonstrating good teach-
ing forr may have resulted in a higher level of motivation
to either learn or perfore well on the cognitive test.

Of the three characteristics affecting lecturer evalua-
tions, teaching form was found to be the most important one.
The effect, however, was not consistent across both levels
of lecture content. That is, lecturer evaluations seem to
be affected by the interaction between lecture content and
teaching form. Students who viewed the lecturer demonstrat-
ing good teaching form evaluated the lecturer higher than
students who viewed the lecturer exhibiting poor teaching
form. The finding that students give higher evaluations for
good teaching form across lecture content is in agreement
with the findings reported by Naftulin, Ware and Donnelly
{1973) and Ware and Williams (1975).

Differences in lecture content was most clearly indi-
cated by the evaluations given by students in the high and
low content groups who viewved the lecturer demonstrating
poor teaching form. The differences were not, however, in
the expected direction. Higher evaluations vwere given by
students exposed to the low content lecturer than by those
exposed to the high content lecturer.

Students who viewed the lecturer demonstrating good
teaching form did not differentiate in their ratings of high
content and low content lectures to the specified criterion

of significance. Under the condition of good teachinf form,



31
the mean evaluation scores of students who viewed the lec-
ture which contained 26 specific facts wers not statisti-
cally different froa the mean evaluation scores of students
who vieved the lecture which contained only four specific
facts. UOnder the condition of good teaching form student
evalnations did not reflect differences in lecture content
although a trend in the expected direction vas observed with
the mean evaluation score for the high content group being
slightly higher than the mean evaluation score for the lovw
content lecture group.

The artificial nature of the experimental situation re-
sulted in limitations on the conclusions vhich were drawn
from the data. The use of videotaped lectures, while con-
trolling many extraneous variables, eliminated the usual in-
teraction which takes place between a teacher and his stu-
dents.

Another limitation was the nature of the subject pool.
The subjects wvere drawn froa an introductory psychology
course which is predominately freshmen. Because freshmen
generally are less certain of their educational goals; their
self-classification as majoring in one of the natural sci-
ences or social sciences is more subject to change. This
limitation may explain why academic major did not have a
significant effect upon student-teacher avaluations.

Instructing teachers in techniques of good teaching

form may have some value in terms of student achievenent.
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This instruction would include not only techniques to gain
and maintain the attention of students and to make the
learning experience more acceptable to the students, but
also training to eliminpate behaviors which are counter to
good teaching form. The impact of teaching form upon evalu-
ations will be the greatest when the lecturer is using poor
form and the content of the lecture is high. That is, poor
teaching form combined with high lecture content seems to
"have a detrimental effect upon evaluations of teacher effec-
tiveness.

The belief that factors in addition to ability influ-
ence evaluations given by students is supported by the re-
sults of this study. Specifically, evaluations seem to be
influenced by the teacher's form of delivery. Teachers who
develop and master good teaching form are more likely to re-
ceive high student evaluations regardless of how much in-
formation is presented in their lectures. One implication
is that teachers can obtain good ratings while students may
be learning very little. To guard against the possibility
of such a problem arising, any program which is designed to
evaluate a faculty member!s teaching ability should include
a measure of student achievement.

Much of the published literature on faculty evaluation
is not research but rather discussions of the parameters
which are and those which are not appropriate for faculty

evaluation research. The research that has been done has



dealt primarily with the validity and reliability of stu-
dent-~teacher evaluations., Some of the empirical work has
been directed toward the identification of the teacher, stu-
dent and class characteristics which influeace the evalua-
tion of teacher effectiveness. Many of these studies have
been post hoc using such descriptive variables as age, sex,
faculty rank and college class., The relationships between
some of the descriptive variables and the evaluations have
ranged from significantly positive to significantly negative
for the same variables. The obvious limitation of these
studies is the inability to assign causality.

Based on the research which has beea done, the influ~
ence and importance given to faculty evaluations in the de-
cision making process is not warreanted. Very few experi-
ments have been done to determine the nonrelevant variables
which influence faculty ratings. Variables such as motiva-
tion, perception, and class cohesion need to be studied in
greater detail., If we are to understand the process of fac-
ulty evaluation, and make appropriate use of it, considera-
bly more empirical work needs toc be done to determine énd
understand the nature of the variables which influence fac-

ulty evaluations.
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INTRODUCTION AND PRQBLEHN

The informal evaluation of teachers has been going on
for hundreds of years. Students have alvays discussed among
themselves the competencies or performances of their teach-
ers. In more recent years there has been an increasing de-
mand to formalize student evaluation of university faculty,
This demand has come fros legislators. the public and the
student "consumer®™ of the teacher's wares. The interest of
students in the evaluation of their teachers was compounded
by the activisme of the 1960's (see Berns, 1967). The stu-
dents demanded more input into decisions concerning not only
what vas taught but who was to teach it. In an effort to
deal with this problem, the American Association of Univer-
sity Professors made a policy statement to guide in the
proper evaluation of teaching (AAUP, 1975) which included
their position on the place of student evaluations in the
overall evaluation of faculty.

There has been, however, considerable resistance to the
formalization of teacher evaluation procedures by some fac-
ulty members (Bryan, 1968; Solbin, 1969). Many feel that
students are not competent or qualified to judge their
teaching performances (Rodin & Rodin, 1972). Some of these
teachers believe that their students are either umaware or
can not separate the teacher from the course content. 1In
addition, some teachers feel students do not understand the

role that "fora" or style plays in teaching.
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Some teachers also feel that there are a number of var-
iables over which they have no control that also affect the
evaluations they receive from their students., One of these
variables is the student's academic major. Some of these
teachers believe that a student vhose major is one of the
natural sciences places a higher value, in terms of his
evaluations, on course content than on teaching form while a
student whose major is one of the social sciences will as-
sign greater value to fora than to content,

A great deal of literature on the subject of faculty
evaluation has been published. Most of this literature is
not of an experimental nature, however. The authors of some
of this nonexperimental literature are concerned with the
appropriateness of "effective teacher™ as a subject for in-
vestigation., Others discuss the problems of identifying the
criteria of effective teacher; éome of these same writers
are also concerned.vith who should be involved in the iden-
tification of these criteria. Still others address the
problems involved with the use of students as evaluators of
teacher effectiveness, The experimental literature, on the
other hand, deals primarily with the validity and reliabil-
ity of student~teacher evaluations. Some of the experimen-
tal work has been directed toward the identification of the
variables which affect teacher evaluations.

The present experiment will investigate the three vari-

ables, form, content and academic major, in order to deter-
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mine the effect these variables may have upon student-
teacher evaluation and student achievement. An appropriate
analysis of these latter t¥o variables will allow for the
assessment of the impact that form, content and academic ma-

jor has on them.

Statement of Problem and Purpose

Research problem

Do form, content and academic major affect teacher
evaluation and student performance?

The following questions were generated in an attempt to

examine the three basic concepts of this study.

1. Are teacher evaluations and student achievement
affected differently when a course contains a
great amount of content than when it contains very

little content?

2. Does the form of the lecturer, good or poor, af-
fect the teacher's evaluation and the student's

achievement?

3. Does the student's academic major affect his per-

formance or his evaluation of his teacher?
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Purpose
The purpose of this study is to investigate the effect
that a teacher's form, the content of the course and the ac-
ademic majors of the students may have upon students' evalu-

ations of the teacher and students! achievement levels,

Hypotheses

The research problem and guestions were the sourcs for

the following null hypotheses:

1. The three independent variables will not interact

to affect either of the dependent variables.

2. The independent variables, taken pair-wise, will
not interact to differentially affect the two de-

pendent variables.

3. The dependent variables will not be affected dif-

ferently by the levels of course content.

4. Different levels of teaching form will not affect

the dependent measures differently.

5. Academic majors will not have a differential ef-

fect upon the student outcome measures. .
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Definition of Terms

Por the purposes of this study definitions of the fol-

lowing terms are givens

Teacher: "A teacher is a person engaged in interactive
behavior with one or more students for the pur-
pose of effecting a change in those students."
(8cNeil & Popham, 1973, p. 219)

Porm: the style or manner in which information, ideas
and concepts are presented, and characterized by
quality of voice, mannerisms and frieadliness.
Good form: a style characterized by a well modu-

lated voice, an absence of distracting man-
nerisas and a friendly manner.

Poor form: a style characterized by a monotonic
voice, the presence of distracting manner-
isams and aﬁ aloof manner.

Content: information, ideas and concepts relating to
the biochemistry of memory.

Evalanation: the determination of the value or worth
of a teacher's effort or effectiveness in commu-
nicating the lecture content to his listeners.

Natural scieance: The natural sciences shall include
no other than the following disciplines: astron-
omy, biology, botany, chemistry, geology, mathe-

matics, physics, and zoology.
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Social science: The social sciences shall include the
following disciplines to the exclusion of all
others: anthropology, economics, history, phi-
losophy, political science, psychology, and soci-

ology.

Limitations

The study was conducted u¥ithin the limits of the param-

eters listed below:

1. The evaluation is limited to the rating of teach-
ers or faculty at the college and university level

by college and university undergraduate students.

2. Paculty is limited to the teaching faculty and
those individuals functioning in the role of

teaching faculty.
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REVIER OF RELATED LITERATURE

Although the literature on faculty evaluation is broad,
there is no great depth to it. The review of this body of
literature will include the purposes for which evaluations
are made, the criteria used in the evaluation of teachers,
the methods by which evaluations are made and the variables
most often involved ia suchk evaluatiozs.

Purpose of Evaluation.

There are several purposes of evaluation. The litera-
ture has shown that evaluations are most commonly used (a)
to provide end-of-semester feedback to the instructor, (b)
to assist administrators in making decisions concerning pro-
motions, salary adjustments and tenure and (c) to provide
the student body with information for selecting instructors.
Because of their almost continuous contact with their teach-
ers, students are in the best position to provide instruc-
tors with information concerning the effects of their behav-
ior and teaching practices. Most people would agree that a
primary purpose of a university is to teach its students,
and, therefore, the evaluation of teacher effectiveness
should be a significant input into administrative decisions
concerning the teacher. Again, the student is in the most
advantageous position to make such an evaluation. Based
upon surveys (Astin & Lee, 1966; Gustad, 1961) of universi-

ties, administrators indicate that classroom teaching is a
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significant factor in the evaluation of faculty members, but
the source of information on this point is usually someone
or something other than the student. Astin and Lee {1366)
found that of the 15 most frequently used sources of inform-
ation, informal student opinion rated fifth and systematic
student evaluation rated twelfth; in fact, almost 50 percent
of the institutions surveyed reported that they did not use
systematic student ratings to evaluate teaching effective-
ness. Gustad (1961) also found that "with one or two excep-
tions the most frequently cited source of information can be
described simply as hearsay® (p. 203). Remmers (1958), how-
ever, set the tone for the formal evaluation of teachers by
their students when he noted,

No teacher has any choice as to whether he wishes
to be judged by his students. The only choice he
has is vhether he wishes to knovw how he is judged
and thus possibly capitalize on this feedback {(p.

20) .

This statement may also be viewed as a justification
for obtaining student ratings. Although the evidence offers
sore support for the assertion that student feedback has a
positive effect on teaching performance, the evidence is
less than conclusive. 1A number of studies have concluded
that feedback in the form of student evaluvations resulted in
a2 change in teacher performance‘(Braunstein, Klein, &
Pachla, 1973; Centra, 1973a; Harsh, Fleiner, & Thomas,

1975) « Other investigators have not arrived at the sanme



conclusions. Hiller (i971), for example, found that
end-of-serester evaluations for teachers in a feedback group
did not differ significantly from end-of-semester ratings
for teachers in a no-feedback group. He has suggested two
factors that may explain, in part, the lack of obtained sig-
nificance. Since the subjects vere graduate teaching as-
sistants, many of whom may not have committed themselves to
teaching, their motivation to use the feedback to improve
their teaching practices may have been less than:adequate.
In addition, the fact that the largest cell only had seven
subjects may have resulted in reduced power.

No reports have been found on the improvement of in-
struction as a result of teachers being evaluated by their
administrators. As a matter of fact, since administrators
are the primary source of teacher evaluations (Astin & Lee,
1966; Luthans, 1967; éeldin & Wwakin, 1974), a finding by As-
tin and Lee suggests that the coatrary may be true{ they
state that

citing *classroom teaching' as a 'major factor!® in
personnel decisions does not encourage improved
teaching as long as teaching ability is more

likely to be evaluated on the basis of scholarly

research and publication rather than information
nore directly related to effective performance in

the classroom. (p. 372)
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Buxton (1956) has suggested that if teachers are forced
to participate in an evaluation program their reaction is
more likely to be negative toward their ratings. These in-
structors, however, are "likely to accept student ratings as
a source of personal evaluation and guidance® {p. 354) when
given some choice in the matter. 1In a survey of 416 insti-
tutions offering a bachelor's degree, 48 percent of the res-
pondents {149 institutiomns) indicated that the ratings are
made known to the teacher only; 22 percent made the student
ratings known to the teacher and one or more of the
teacher's administrators (Bryan, 1968). In all but eight of
the latter institutions participation was voluantary. All
teachers were required to participate at five of these eight
while three required participation by nontenured faculty
only.

Administrators use a vide tange of factors, both formal
and informal, to assess faculty performance. As might be
exbected, nost administrators indicate that classroom teach-
ing is the most important factor in evaluating their fac-
ulty. The feeling among faculty members has been, howsver,
that "teaching is paid only lip service, that other factors
especially publication, really pay off in promotion" (Gus-
tad, 1961, p. 202). A 1958 study (Caplow & McGee, 1958)
found university faculty making similar comments., They felt
they were hired to do one job, teach, and when they were
evaluated for promotion, the judgment was perceived as being

based primarily on research and publiications.




It is neither an overgeneralization nor an
oversimplification to state that in the major uni-
versities in the United States, the evaluation of
performance is based almost exclusively on publi-
cation of scholarly books or articles in profes-

sional journals. (p. 83)

The pessimisa of the faculty is not without basis.,
¥hile the trend has been to objectify the evaluation of the
classroom performance of teachers, most of the information
available to administrators is subjective. The six sources
vhich seem to be used most often are as follows: informal
and formal student opinion, classrooa visitationms, col-
leagues' opinions and the opinions of chairmen and deans.
¥ith the exception of formal ratings and, possibly, class-
roon visitations, these sources are unsystematic and subjec-
tive. Luthans (1967) analyzed the promotion process used by
large universities. When asked how they made evaluations
one~-third of the deans and department heads reported that no
consistent, objective evaluation procedure was used. Bi-
bliographies were employed by half; publications were con-
sidered by slightly less than half; objective teaching rat-
ings vere not widely used. |

The American Council on Education (ACE) initated a sur-
vey in 1966 dealing with faculty evaluation. The results of
this survey were reported by Astin and Lee (1966). They in-

dicated that systematic student evaluations were used by
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only 12.4% of the institutions which responded to the
questionnaire and almost 50% of them didn't use them at all,
In addition, the frequency of classroom visits as a source
of information was almost as low (14.0%); this source was
not used by 39.5% of the institutions. The opinions of
chairmen, deans and colleagues and the informal opinions of
students wvere reportedly used by 85.1%, 82.3%, 48.9% and
41.2% of the institutions, respectively, as a source of
data. A follow-up study (Seldin & Wakin, 1974) reported an
increase in the use of objective evaluations, The popula-
tion, however, was more selective than that of the 1966 sur-
vey; they used only private liberal arts colleges, while As-
tin and Lee's report was based on responses from junior
colleges, teachers colleges, liberal arts colleges and five
colleges within the university. The follow-up study discov-
ered a shift toward the use of systematic student ratings, a
change from 11.2% to 29.3% of the responding schools; and a
shift away from informal student ratings, from #7.2% to
17.8%. Only 5.1% of the schools reported using firsthand
observation by colleagues, a decrease from the ACE study.
¥hile this downward trend is also seen in the use of col-
leagues' opinions, a decrement of 10.8 percentage points,
the opinions of chairmen and deans have maintained their su-
perior position (82 to 85% always use them).

Even with these gains in the use of data, faculty eval-

uation still has a long way to go. Sixty percent "of the
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deans admit that their personnel decisions are pot based on
rational, impersonal, and unprejudiced information"™ (Seldin
& ®akin, 1974, p. 49). Although this situation may be un-
derstandable, it is far from acceptable. As reported ia a
statement prepared for the Council of the American Associa-
tion of University Professors (1975) when an administrator
uses his judgment as the "sole or determining factor" for
the evaluation of teaching, he is "acting contrary to the
policies set forth in the Statement op College and Univer-
sity Goverament" (American Association of College Profes-
sors, 1975, p. 200).

Supposedly the purpose of the publication of faculty
evaluations is to provide a source of information concerning
faculty and courses so that students aight plan their aca-
demic programs better. Many faculty members, however, are
dubious., They view such puhlications.as an opportunity for
students to publicize their anonymous ®hatchet job", Be-
cause of the publication of student ratings, the poor
teacher may feel so threatened that defensiveness and anxi-
ety may inhibit any improvement that might otherwvise be
made., Even the best teachers may experience some anger over
the "cheap shot"” and thereby become resistant to the publi-
cation of student evaluations. A review of the 1965 and
1966 course critiques (Evans, 1969) at the University of
Washington in Seattle revealed that when the vindictive re-
marks from student ratings were not included in the publica-

tion it was accepted ¥much less entnusiasticaily®™ {p. 103j.
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2lthough some teachers feel that the publication of their
evaluations may bias their students when they are asked to
rate them in the future offerings, such has not heen the
case, Students are unaffected by knowledge of their in-
structor®s prior ratings vwhem they are given the opportunity
to evaluate them (McClelland, 1970). <Crannell (1948) con-
curs; his data indicate that "any *danger?! of damage to an
instructor's reputation through the uncontrolled anonymous
attacks of a 'disgrunted minority' is certainly far from ev-

ident® (pc 11)0

Evaluation Criteria.

The greatest single problem facing anyoné wvho would do
research in the area of teacher effectiveness is determining
the appropriate criterion. A cursory review of the litera-
ture makes it obvious that there is no agreed upon crite-
rion. Until the concept of teaching effectiveness is delim-
ited, research in this area will lack a logical, coherent
structure., This concept has no meaning apart from the
criteria measures which are used to indicate some degree of
success in teaching (Mitzel, 1960) . Although "the"™ crite-
rion has not been specified yet, criteria are used. As a
result of Brownell's (1948) distinction between the process
of learning and the product of learning, he has suggested
two classifications of criteria: (a) process criteria and

(b) product criteria. Mitzel (1960) has used the term proc-
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ess criteria to refer to "those aspects of teacher and stu-
dent behavior which are believed to be worthwhile in their
o¥n right® (p. 1483). Research on teacher effectiveness has
dealt primarily with teacher behaviors (Perry, 1969; Schul-
man & Trudell, 1972), as opposed to student behaviors. The
investigator's interest may be focused on such teacher at-
tributes as personality (Bendig, 1955; Heilman & Armentrout,
1936; Isaacson, McKeachie, & Milholland, 1963), knowledge
(Elliott, 1950; Naflulin, Ware, & Domnnelly, 1973) or class-
room behavior (Withall, 1949). McNeil and Popham (1973)
have voiced some skepticism of this approach to teacher ef-
fectiveness research when they said the following:

By studying certain procedures employed by teach-

ers and then assuming that these processes are

related to pupil growth, the investigator gets at

a readily accessible process criterion and hopes

it reflects an outcome criterion. (p. 220)
Mitzel (1958) concurs; process criteria are sometimes looked
for in the classrooam ®"because of their assumed mediating ef-
fects on product criteria®™ {p. 1483). He and McNeil and
Popham are criticizing the use of a process criterion be-
cause of the assumed relationship between it and a product
criterion. Saadeh (1970) has argued that the teaching proc-
ess alone is insufficieat for investigation of teaching com-
petence and that such a criterion must have as its basis

student outcomes. There is strong support for Saadeh's pos-
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ition; a number of researchers, as well as professional or-
ganizations, have stated that in the final analysis the cri-
terion for teacher competence must be student learning ({e.
gd., American Association of Oniversity Professors, 1975,
American Educational Research Association, 1952; Astin &
Lee, 1969; Wilson, 1976).

Product criteria are a function 6f a set of specific
and specified objectives toward which the teacher's efforts
are directed. (This review will not deal with the philo-
sophical questions of the value or worthiness of these
goals, or, given that they are of value, that they are ap-
propriate as educational objectives.) The degree to which
these efforts are successful is usually determined by the
degree to which the students have achieved. This achieve-
ment of the student being an indication or a measure of stu-
dent growth is, by definition, the intent of teachers. How-
ever, even with the teacher?s intentions and the student
achievement it does not necessarily follow that the latter
is due entirely to the former. And herein lies a very sig-
nificant problem. How can that portion of the student’s
gain which is a direct result of the teacher's effectiveness
be determined? Neeley (1968) has stated that "student gain
would be an excellent measure if we could tell which student
gained from which teacher? (p. 207). It is very difficult
in most cases, if not impossible, to "™designate and partial

out the contribution to a particular product made by a spec-
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ified aspect of the producing situatiom, such as a teacher®
(Ryans, 1960, p. 1487). This difficulty is reflected in the
lizited use of achievement as a measure of teaching effec-
tiveness., The research by Gessner (1973), McKeachie, Lin
and Mann (1971), Lewis and Orvis (1973) and White (1976) has
atteapted to deal with this problem, and has demonstrated,
to some extent, the efficacy of performance tests as meas-
ures of teacher performance. Gessner (1973}, for example,
used twvwo performance criteria; the first was the cumulative
rav score on three departmental examinations and the sacond
vas the obtained score on the National Medical Board Exami-
nation., He concluded:

The high correlation between student ratings and
class performance on national normative examina-
tions suggests that such examinations theamselves
could be used as a measure of teacher effective-

ness. {p. 569)

Sources of Evaluation.
By what method should teacher effectiveness be evalu-
ated? The procedure of assessment is, to a great extent, a
function of the purpose for which the evaluation is being
conducted. To some extent, however, student ratings have a
plaée in teacher evaluation regardless of the purpose.
Bvaluation by administrators and peers, as well as the re-

view of teacher and course documentation, are the sources

primarily used for institutional purposes. In terms of
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instructional improvement, data obtained from students and
alumni may prove to be useful; and, to a lesser degree,
self-evaluation could facilitate increasing teacher effec-
tiveness. BRarely, if ever, is any source of data except
student ratings used to inform students as to the worth of
an instructor or a course taught by a particular instructor.
Whatever the source of the evaluation may be, each offers
different strengths and weaknesses,

Many investigators feel that students, because of their
continual exposure to the teacher's effort, are in the best
position to give information conceraning the teacher's effec-
tiveness. This data is derived either informally, via con-~
versations with deans or department chairmen, or formally.
The formal sourdes of student information are (a) student
evaluations and (b) student performance. Although informal
student opinion has consistently been identified as one of
the most frequently used sources of teacher evaluation (see
Astin & Lee, 1966;:; Gustad, 1961, 1967; Seldin & Wakin,
1974) , research in this area is rare., Student ratings of
teacher effectiveness, on the other hand, have received more
consideration (Felman, 1972; Leonard & Beatty, 1975; Green-
vood & Renner 1975; Kolevzon & Wiltse, 1973). The attention
given to the relationship between student evaluations of
teaching and achievement of educational goals and objectives
has been vell documentzd (Costin, Greenough, & Henges,
1971y« There has been, howvever, some disagreement among re-

searchers as to what that relatiomship is.
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The results of a study by Rodin and Rodin (i972)
indicate that the relationship between the mean scores of
the students* teacher esvaluations in 12 recitation sectioms
and the mean student ratings of the teaching assistants for
their respective sections was a partial correlation of
~.746. This study has received considerable criticism, how-
ever, because of methodological probleas (Marsh, et al.,
1975; Rodin, Frey, & Gessner, 1975). Frey (13974) and others
(Cohen & Berger, 1970; Gessner, 1973; Morsh, Burgess, &
Smith, 1956; Remmers, Martin, & Elliot), found the relation-
ship between student ratings and student achievement to be
positive., Prey designed his study to replicate the Rodin
and Rodin (1972) research, with some modifications. First,
he used faculty members as the unit of study. These teach-
ers tanght two different courses; eight instructors taught
Introductory Calculus and five taught Multidimensional Cal-
culus. Each class, which met with the professor three hours
per week, also met one hour a week with a teaching assistant
for a quiz section. Second, the instructors in each course
ised a common syllabus, a cozmmon text and 2 common fipal ex-
amination.

After the course was completed, those students whose
Scholastic Aptitude Test (SAT) scores were available to the
investigator were sent an iastructor evaluatiom form. The
return rate was about 75%; of the 474 forms sent to the stu-
dents, 354 forms were returned. The form consisted of six

instructional factors. Frey found that the correlatichs be-



tween the average final examination score for an
instructor's students and the average factor ratings for the
instructor were all positive. The mean correlation for the
two courses on each of the six factors ranged from +.31 to
+.87. '

Barlier in this review, adainistrators as sources of
information for-the evaluation of teacher effectiveness was
discussed., Research cited in that discussion indicated that
deans and department chairmen possess very little direct in-
formation concerning teacher classroom behavior or teacher
effectiveness. Host of the information they obtain concern-
ing the faculty's teaching is indirect and comes from re-
views of research and publications and anecdotal reports
(Astin & Lee, 1966). Other secondary sources which are
available to administrators include colleague evaluatioas
and course documentation {(e. g., course syllabi and examina-
tions). As a result of using informal student ratings and
peer evaluations as sources of information, the administra-
tor's judgment of a teacher's effectiveness will be no less
biased than the judgment of either of these sources. There
also tends to be a degree of self-selection in the use of
these assessments; Mayhew {1967) said it this way:

Every academic administrative officer hears a num-

ber of student remarks about teachers. The tend-

ency is to make mental notes of these. But memory

is selective and faulty. One remembers the good
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things one hears about people one likes and the

bad about others. (p. 9)
The essence of a statement by Braunstein and Benston (1973)
runs through the professional literature relating to admin-
istrators as teacher evaluators:

University administrators typically have no organ-

ized way of obtaining information about the qual-

ity of the classroom performance of their faculty.

{p. 244)

When an administrator uses research and publications to
evaluate an instructor's teaching effectiveness, he is as-
suming that there is a high correlation between research and
teacher effectiveness. Guthrie (1949) found that there is
no significant association between the two. Another re-
searcher (Hayes, 1971) has concluded that, based upon sig-
nificant data, "in the department head's opinion, good
teaching tends to be associated with high research ability"
{(p. 228). He also reported that the relationship between
student ratings and research ability is weak and nonsignifi-
cant. Braunstein and Benston (1973) obtained instructor and
course evaluations for 713 individual courses taught over a
period of four semesters (summer of 1968 through the sunmmer
of 1969). They also collected data from departmental chair-
men concerning the teaching and research standing of 347
professors. "In light of all this data,®™ they concluded,

®"the popular use of research and publication as a method of
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evaluating university teaching is highly suspect® {p. 248).
Gustad®*s (1961) report makes the point even stronger:
The responses to the gquestion dealing with re-
search evaluation suggest quite clearly that re-
search is not, in fact, actually evaluated; it is

counted (p. 206).

A survey reported by Astin and Lee {1966} indicated
that almest 50% of the 1,110 responding colleges and univer-
sities used colleagues' opinions as a source of information
in teacher effectiveness evaluation. 1In another survey re-
ported five years earlier (Gustad, 1961), of the 546 col-
leges and universities that returned the survey form, col-
leaqgues' opinions were the fifth most cited source of
evaluation data. A third survey (Seldin & Rakin, 1974) in-
dicated that almost 80% of the deans responding used peers'
opinions in judging teacher effectiveness., Clearly, the
opinions of colleagues have been a significant source of in-
formation for the rating of teaching performance. There is
some degree of relationship between student ratings of a
teacher and colleague ratings of the same teacher (Guthrie,
1949) ; Maslow & Zimmerman, 1956). In one of the first stud-
ies on the relationship of student and peer evalumations,
Guthrie (1949) reported a high correlation among student
evalpations {r=.89) and among faculty ﬁuries of seven col-
leaques ({ranging from r=.64 to r=.76), but a weak correla-

tion between the evaluations of the twc groups. He suggests
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that one source of the difference in the faculty evaluationmns
of teaching and in the student ratings is that

students, when called upon to judge a teacher,

have sat through from ten to fifty hours of his

course, at least one-half of its total. The fac-

ulty are dependent on student hearsay, on the ob-

servation of the presumed effects of other men's

instruction on their own students, and on infer-

ences from their personal acquaintance with men

and their academic record. {p. 113)

Maslow and Zimmerman (1956) reported a more substantial rel-
ationship., Data were collected on 86 Brooklyn College fac-
ulty members. Students and department colleagues rated each
of the faculty members as a "teacher". They concluded that
student judgments

correlate so well (r=.69) with judgments of these

same teachers that a faculty cannot take student

judgment lightly without casting aspersions on its

own competence to judge. (p. 189)

Starrack (1934) also reported a ciose agreement between stu-
dent and faculty evaluations in more than 75% of the cases
analyzed.

The use of documents to evaluate teacher effectiveness
involves the review of publications, which was discussed in
the section Sources of Evaluation, or course syllabi, out-
lines, materials and examinations. The surveys by Gustad

(1961, 1967) indicate that course syllabi and examinatioms
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rank about tenth as a source of data in the evaluation of
teaching., Astin and Lee (1966) reported that they rank sev-
enth; 26.4% of the institutions polled used this source of
data and 28.0% never used it. The use of this source to
evaluate teachers should not inhibit them, discourage inno-
vation or place any limits on the kind of teaching styles
utilized by the teachers. This survey also placed alumni
opinion last in the list of the 15 most frequently used
sources of teacher evaluation data; less than 10% of the re-
porting institutions used it. Researchers have reported
correlations between student and alumni ratings from r=.40
to r=.85. Drucker and Remmers (1951), discussing student
evaluations of instructors and alumni ratings of the same
instructors 10 years after graduation {correlations were be-
tween .40 and .68), indicate that "to a large extent the
same relative ratings are given to instructors by current
students ... and by alumni® (p. 139). Another investigation
(Braunstein & Bentson, 1973) found comparable correlations.
A correlation of .43 was reported for a natural science de-
partaent, and for two other departments, social science and
humanities, the r values were .85 and .84, Teachers who are
rated as effective are generally remembered as being effec-
tive for years after graduation.

It should be noted that the three surveys which have
been cited (Astin & Lee, 1966; Gustad, 1961, 1967) are at

least ten years o0ld and the information reported in them may
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not reflect the extent to which the different sources of
teacher evaluation are used today by colleges and universi-

ties.

Evaluation Variables.

Good student evaluations are the result of more than
just good teaching., There are basically three factors which
may influence a student®s rating of a teacher's effective-
ness: (a) teacher characteristics,. (b) student characteris-
tics and (c) class characteristics. Many teachers argque
that since they have little or no control over personal and
environmental variables, such as age of faculty, academic
rank, student's acadeaic major and class size, and since
these factors do influence student ratings, then student
evaluations do not adequately reflect the faculty®s contrib-
ution to the learning process. The evaluations will either
be inflated or deflated depending upon the pattern of the
various factors. Before this argument can stand as a viable
criticism, it must first be determined whether or not the
factors do, in fact, influence student evaluations.

A number of teacher characteristics including age, sex,
academic rank, academic degree attained, experience and
teaching style have been investigated. Heilman and Armentr-
out (1936) found no significant differences between student
ratings and teaching experience, age, or sex. This study,
condacted at the Colorado State College of Education, in-

volved 46 teachers amd 50 classes. The lack of a relation-



68
ship of student rating to sex of teacher has also been
reported by others (Remmers, 1930; Reamers & Elliot, 1949).
Downie (1952) reported no difference between the ratings of
237 faculty members under age forty and 169 aged forty and
over. Lasher and Vogt (1974) collected data at Bowling
Green State University over six quarters from 120 faculty
members and 1,072 courses. They reported significant dif-
ferences between student evaluations of teaching effective-
ness and age, faculty rank, academic degree and experience.
At Brooklyn College, Riley, Ryan and Lifshitz (1950) found,
for the most part, inverse relationships between student
ratings and age, academic rank and academic degree. The
elimination of age as an influence altered the relationships
pertaining to rank and degree only slightly. Rayder {1968)
reported "older,more educated and more experienced instruc-
.tors were rated lower than younger and less experienced iﬁ-
structors" (p. 80). Other researchers have also found sig-
nificant relationships existing between student ratings and
several of the teacher characteristics, but they have iden-
tified the relationships as positive. Downie {1952) re-
ported full professors tended to receive higher student
evaluations than did other ranks. Clark and Keller (1954)
and Gage (1961) indicated that associate professors and full
professors were rated higher than were instructors or as-
sistant professors. And Centra (1973b) demonstrated that
sstudents rated vomen more favorably than men teachers" (p.

i3} .




69
In an interesting study of lecture style, Naftulin,

Ware and Donnelly (1973) hired an actor to portray an au-
thority, Dr. Pox, on the application of mathematics of human
behavior. The actor, who knew nothing of the topic, was in-
structed to teach "charismatically and nonsubstantively®™ and
to respond to questions with "double talk, neologisas, non
sequiturs and contradictory statements.” The subjects in
this study, who were mental health educators {psychiatrists,
psychologists and social workers), made significantly more
favorable than unfavorable responses to a satisfaction ques-
tionnaire, These authors have demonstrated that students,
in this case professional educators, can be "seduced™ into
believing that they have learned, and consequéntly, giving a
teacher a high satisfaction rating. A weakness of this
study is the lack of a measure of achievement., BResearchers
at Southern Illinois tniversity, Carbondale, have dealt with
this weakness in their studies of the effect of'teachinq
style on student evaluations. These investigators found
that seductive behavior (friendliness, expressiveness, en-
thusiasm, humor, etc.) in a lecture presentatiocn had a
greater influence on student ratings and student achievement
than did lecture content (Ware & Williams, 1975). In an-
other study, they reported that even after the students ex-
perienced a second lecture of the same style and content,
ratings of instruction still did not accurately reflect lec-

ture content and student performance (Williams & Ware,
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1977) . In a third study, Williams and Ware (1976) manipu-
lated expressiveness, content and incentive. Their results
from the manipulation of expressiveness were not in total
agreement with their earlier findings; student achievement
vas not affected by expressive manipulation. Their data
vere, however, congruent with their previous research rela-
tive to student ratings; that is, student ratings wer2 not
sensitive to differences in lecture content under the high-
expressiveness conditioas, ﬁut under the lov-expressiveness
conditions they indicated variations in lecture content,

Most student characteristics make little difference in
the evaluations that teachers receive from them. 1A number
of studies found no significant differences in the rating of
a teacher by male and female students (Goodhartz, 1948; Ray-~
der, 1968; Remmers, 1930; Remmers & Elliot, 1949), Rayder
(1968) reported no substantial relatienship of student's
age, college class or GPA. Goodhartz (1948) reported simi-
lar results; he concluded "there is no conclusive evidence
for believing that the ratings given to an imstructor are
affected ... by such factors as the student®s sex or college
class" (p. 348). The research on the effect of the stu-
dent's college class on the ratings of teachers is not con-
clusive, however. Downie {1952) and Rosenshine, Cohen and
Purst (1973) found that upper division students tend to rate
teachers more favorably than do lower division students.
Also, graduate students are more inclined to give higher

ratings than are undergraduates {Remmers & Eiliot, 1945j.
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The effect of the student's acaderic major upon his

teacher evalunation has received only minimal attention. An
incidental finding in a study by Centra (1973b) was that
natural science courses as opposed to courses in education,
hamanities and social sciences were viewed by students Mas
having a faster pace, as being more difficult and as being
less likely to stimulate student interest® (p. 13). A nmore
substantive study was done by Null and Walter (1972) at Pur-
due University. Major field of study was one of ten varia-
bles they were interested in studying. They asked 192 stu-
dents enrolled in an imtroductory biology course to evaluate
ten behavioral characteristics of their teacher. They found
that academic major did not have a significant impact on any
of the teacher characteristics evaluated; patterns were re-
vealed, however, by an examination of mean scores. Biology
majors (89 of the 192 students) preceived ﬁine of the ten
dimensions of instructor behavior somewhat better than non-
biology majors. In another study involving academic major
as an independent variable, Rayder (1968) reported that
nstudent ratings of instructors were not substantially rela-
ted to student's ... major area ... " (p. 78). In view of
the cited research, very little can be said, with any degree
of comfort, concerning the role that a student’s academic
major plays in how he will evaluate his instructor®s teach-

ing effectiveness.
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The relationship between grades, expected or received,
and teacher evaluations is not clear, even though it has
been extensively researched. Hany studies have found no
relationship betveen these variables (Bendig, 1953; Blusm,
1936; Clark & Keller, 1954; Homes, 1972; Rayder, 1968; Renm-
mers, 1930). On the other hand, studies by Anikeeff (1353},
Repnedy (1975), Schuk and Crivelli ({1973), Sayder and Clair
(1976), Weaver (1960} and ¥alker {1974) have found that stu-
dents' grades are significantly related to their evaluations
of instructors. These relationships do not necessarily hold
for all aspects of the evaluation. FPor example, in Homes'
(1971) study, *"relationships existed betwveen the grades stu-
dents expected and the degree to which they reported they
vere stimulated by the instructor and the degree to which
they felt the grading system was fair"™ (p. 956), but ex-
pected grades were not related to items assessing the in-
structor's presentation.

Bany faculty amembers who teach large classes suggest
that they receive lower evaluations because students feel
isolated from the teacher, that they are viewed as simply a
nugber or an unknown face in the class. To compound the in-
fluence of class size on the evaluations, most large classes
are also required, as opposed to elective courses. And this
is viewed by the faculty as another variable that they have
no control over and one which negatively influences their
ratings. Research on these two class characteristics offers

) . 2. o mac oo o~ -2 A1 AE~ s
very iittle support for their beliefs. ®Fhile Lovell and




Haner (1955) reported that instructors of classes over 30
received lower ratings, Mirus (1973) and others (Danielsen &
Bhite, 1976; Heilman & Armentrout, 1936) have reported that
class size are teacher evaluations are positively related.
Gage (1961), on the other hand, reported a curvilinear rela-
tionship; "teachers in courses with 30 to 39 students con-
sistently received lower ratings than did those in courses
vith amore or fewer students" (p. 17). Other researchers
(Goodhartz, 1948; Guthrie, 1954; Solomon, 1966) have ob-
tained results which indicate that there is no relationship
between class size and teacher ratings.

The research on the influence of required vs elective
courses on teacher evaluations is as inconclusive as most of
the other research on the teacher, student and class charac-
teristics. Some investigators (Gage, 1961; Lovell & Haner,
1955) have found that student ratiﬁgs of teachers of re-
quired courses are significantly lower than those of teach-
ers of elective courses. In contrast, Goodhartz (1948),
feilman and Armentrout {1936) and Mirus (1973) have reported
no significant difference between the required and elective

courses in terms of teacher evaluations.
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METHOD

Design

In order to answver the questions posed in Chapter I, an
experiment vas designed in vhich two levels of each of the
three independent variables will be studied simultaneously.
Two 6f the independent variables, content and form, will be
manipulated through the use of four videotapes; each tape
vill contain one level of each of these two variables, By
blocking students into two classifications, natural science
or social science, the third dependent variable, academic
major, will be manipulated. This 2(high content, low con-
tent) x 2(good foram, poor form) x 2(natural science, social
science) factorial desigm is shown in Figure 2.
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Figure 2: Three-way (content x fora x academic major)
factorial design.
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Ssubjects

Undergraduate students enrolled in the introductory
psychology course at the University of Oklahoma ¥ill partic-
ipate in this study to particially fulfill a course reguire-
ment. There will be 10 subjects in each of eight groups
(.99 povwer against a one standard deviation difference at
the .05 level of significance for a main effect with two
levels). Students identifying themselves as majoring in ei-
ther a natural science or a social science will voluntarily
sign-up for this experiment. Half of the subjects in each
of these groups will participate during one time period and
the remaining subjects during a subsequent time period.
During the first time period, the natural science subjects
will be randomly assigned to either the high content-good
form condition or the low content-good form condition. The
social science subjects will also be randomly assigned to
the same two conditions. During the second time period the
subjects will be similarly assigned to either the high con-
tent-poor fora condition or the lovw content-poor form condi-

tion.

Haterials

Videotape equipment..

The following list of videotape equipment will be uti-
lized in the production of the four videotape recordings.
Two {2) Panasonic color video cameras

Two (2) Sure low impedance microphones



one (1) Panasonic 5000 special effects generator
One (1) Panasomnic color monitor

one (1) Sure 4-channel microphone mixer

One (1) Panasonic color video cassette recorder

Two {2) 60~minute Memorex color videotape cassettes

When the stimulus tapes are presented to the subjects,
they will be played on a Panmasonic color videotape player
and vieved on a Panasonic color monitor.

Stimulus tapes..

Four color videotape recordings of a "teacher" lectur-
ing a class will be used in this experiment. The topic of
the lecture is the biochemistry of memory. The high content
videotape recordings will contain 26 facts concerning the
subject matter, wvhile the low content videotapes will relate
only four such facts. The recordings in which good form is
demonstrated will present a ﬁeacher ¥ho is friendly, lacks
distracting mannerisms and uses a vell-modulated voice. The
tapes which will present poor form will have a teacher who
appears aloof, speaks in a monotone and exhibits several
distractiang mannerisas.

Tape 1. This stimrulus videotape presents the condition
of high subject content and good teaching style.

Tape 2. The condition presented in this recording is
high subject content and poor teaching style.

Tape 3. The low subject content and good teaching

style condition is presented in this wvideotape recording.
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Tape 4. Presented in this recording is the condition
of low subject content and poor teaching style.

In order to control as many extraneous variables as
possible across the four videotapes, an actor (from the Uni-
versity of Oklahoma Drama Department) and verbatim scripts
(see Appendix C) vere used in the production of the video-
tapes. The scripts wvere developed by Ware and Williams at
Southern Illinois University, Carbordale, and used by Ware
in his doctoral dissertation (1974). The scripts, as well
as the evaluation guestionnaire and the test instrument, are
used with his written consent (see Appendix B). Teacher ex-
posure time to the subjects was an important variable to be
considered. The goal for each videotape was 20 minutes. In
general, the goal of equal exposure was accomplished. The
average length of the videotape presentations is 19 minutes
and 9 seconds. The presentations ranged from 17 minutes, 35
seconds (high content-poor form) to 20 minutes, 57 seconds
(low content-good form). The duration of each videotape is

presented in Table 7.

Before these tapes are used as stimuli for evaluation
by the subjects, they will be reviewed and judged by four
(4) judges (doctoral students in Educational Psychology or
Counseling Psychology). The judges will rate each videotape
Eeca:ding using a six-item gquestionnaire (see Appendix Dj.
The items are concerned with the lecturer's mannerisas, tone
of voice, enthusiasm, sense of humor and interest in his

students. Each item will be rated on a five-point scale.



Table 8

Duration of Videotaped Lectures in Minutes and Seconds

Content
High Lovw

Good 19:26 20:57

Fernm

Poor 17:35 18:39
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Evaluation guestionnaire..

The teacher will be evaluated using a modified form of
the Instructor Improvement Questionnaire (IIQ) (®Ware, 1974).
dare nodified this instrument to make it appropriate for the
evaluation of a lecturer after a single presentation. He
selected eight of the original 40 items and added 11 more.
The new items were added to increase the coazprehensiveness
of the evaluations in terms of the lecture content. The
point-biserial correlations (item to total score) ranged
from .60 to .82, with a median correlation of .75. An eval-
gation score is obtained by summing the responses to the 18
iteas {item 19 was omitted from the total score as unrelia-
ble). Ware also reported that the internal comnsistency

{(Kk=~23) for the i18-item modified IIC instrument was .%6.
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The evaluation form which was used by the students to
evaluate the "teacher™ in this study is shown in Appendix E.

Test instrument..

The multiple choice test (see Appendix F) over the lec-
ture topic (biochemistry of memory) was developed by Ware
{1974) . The test contains 26 four-choice items, one itenm
for each of the facts presented in the high content lecture.
The students were instructed to choose the best answer to
each item and to guess when in doubt.

The point-biserial correlations (item to total score)
ranged from .04 to .41 for the 26 test items; the median
correlation was .19. A range of 19 to 66 was observed for
item difficulties. The median difficulty level was 33 for
the 26 jitems. Using the total nuamber of correct iteas, a
total test score was computed for each student. The inter-
nal consistency reliability (KR-20) for the 26-item test vas

reported by Ware to be .61.

Procedure

The academic major variable will be ignored at the time
of data gathering. This will allow subjects who have natu-
ral science majors and those who have social science majors
to view the tapes at the same time for each of the four con-
ditions: high content-good form, high content-poor fornm,
low content-good form and low content-poor form. All four
groups will receive the following verbal iastructions from

2 oA

the experimenter prior to their viewing the videotapes:



Many colleges within the University have been
considering producing some materials to be used as
supplements to classroom lectures and textbooks.
Bost of you are aware that supplemental readings
in terms of books and articles are put on reserve
in the library, and that materials are handed out
in class.. Another supplemental source of materi-
als that is being investigated now is the use of
videotapes. Many professors have considered put-
ting selected materials on videotape to expand or
supplement class lectures. These would be availa-
ble to students on the same basis as selected
readings in the library.

Some professors in association with the In-
structional Services Center in the College of Edu-
cation have produced videotapes directed toward
this end. Before these tapes are made available
to students, however, it is necessary that they be
evaluated in terms of their usefulness. Because
of your course work in psychology, you have been
asked to participate in the evaluation of one of
these videotapes. 1In keeping with their objective
of only being supplemental material, they have
been kept short. The videotape is approximately

20 minutes long.

80
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After you have seen the tape, you will be
asked to evaluate it., You will also be asked to
take a 26-item test covering the lecture topic.

Please take your time and cansider each item
on the evaluation and test forms before you re-
spond to it. You have as much time as you need to
complete the forms. Do not put your name on the
forms; your answers are confidential and will be
known by no one but yourself.

Thank you for your time and your cooperation

in participating ian this evaluation.

Each group will then be instructed to complete Part I
of the evaluation questionnaire., Part I includes demo-
graphic data fage, sex, highest grade completed, GPA, and
academic major) and questions concerning the individuals
feelings about the lecture topic (knoulédge of the topic,
expected grade in a course covering the topic and interest
in the topic). After Part I of the questionnaire is com-
pletéd by everyone, the videotaped lecture will be pres-
ented. At the coampletion of the lecture, the students will
be instructed to complete Part II of the guestionnaire.
This part is concerned vith the students satisfaction with
the lecturer. After everyone has completed the evaluation,
the group will be instructed to complete the test over the

lecture topic.



82

After all the data have been collected, each group will
be debriefed. The purpose of the study and the hypotheses
¥ill be explained to the students, and all questions per-
taining to the study will be answered. To ensure that all
subjects have an opportunity to be exposed equally to the
lecture subject, a copy of the high content (poor form)
script will be made available to each student in the two

groups that viewved the low content videotape recordings.

Analysis

The first dependent measure for each subject will be
obtained by suaming the individual responses to each of the
18 evaluation items (evaluation score), and the second de-
pendent measure by summing the subject®s responses to the 26
items on the subject matter test (content score).

A pmultivariate analysis of variance technique will be
used to iest the hypotheses. The program OUMANOVA will be
utilized in the analysis.

The amount of variance accounted for by the interaction
effects and each of the main effects will be determined for

each of the dependent variables,
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and

SANTA MONICA, CA. 90406

June 19, 1978

Mr. Jim Spence
2017 Elmhurst
Norman, Oklahoma 73071

Dear Mr. Spence:

As per our recent telephone conversation I am enclosing
four reprints of articles pertaining to our "Doctor Fox"
research. In addition you may be interested in the
replication performed by Robert S. Meier; see his doctoral
dissertation at Purdue University (1977).

You certainly have our permission to use the scripts and
instruments from our research as you wish for purposes

of your dissertation research. If I can be of any assis-~
tance in this regard let me know.

In case you are looking for ideas, I think it would be
interesting to study whether student preferences regarding
lecturer types (measured before viewing a lecture) inter-
act with ratings and or learning (after the lecture).

It may be that the so-called "Doctor Fox Effect” interacts
with such preferences.

Good luck with your study.

Sincerely,

. Ljéﬂl’z}“'

Jﬁv}are, Jr. (C%/)

JEW/df

Enclosures

THE RAND CORPORATION, 1700 MAIN STREET, SANTA MONICA, CALIFORNIA 90406, PHONE: (213} 393-0411
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100
Pootnotes Regarding Changes Made in Converting Prom Good To

Poor Porm Scripts

Various changes were required in order to convert good
fora lecture scripts into poor form scripts. At points
vhere changes were required, the changed material is en-
closed in parentheses and the section is numbered. The na-
ture of the change is explained by the following footnotes:
I. PFootnotes Regarding Conversion from High Content-Poor

Form to High Content-Good Form

1. Entry in parentheses omitted for Poor Form lecture,
2. Entry in parentheses oamitted for Poor Foram lecture.
3. Entry in parentheses omitted for Poor Form lecture,
4, Entry in parentheses omitted for Poor form lecture.
5. Entry in parentheses omitted for Poor Form lecture.
6. Entry in parentheses omitted for Poor Form lecture.
7. Substitute "eliminating him frcm the experiment™ for

the Poor Form lecture.
8. Entry in parentheses omitted for Poor Form lecture.
9. Entry in parentheses omitted for Poor Form lecture.
II. Pootnotes Regarding Conversion from Low Content-Poor

Form to Low Content-Good Form

1. Entry in parentheses omitted for Poor Porm lecture.

2. Entry in parentheses omitted for Poor Fora lecture.

=}

3. Entry in parentheses omitted for Poor PForm lecture.
4, Pntry in parentheses omitted for Poor Form lecture.

5. Entry in parentheses omitted for Poor Form lecture.



8.

9.

10,
11.

12.

Entry in parentheses omitted
Entry in parentheses onmitted
Entry in parentheses omitted
Substitute "thus eliminating
ment" for Poor Porm lecture.
Entry in parentheses omifted
Entry in parentheses omitted

Entry in parentheses omitted

for
for
for

him

for
for

for

Poor
Poor
Poor

from

Poor
Poor

Poor

101
Form lecture.
Form lecture.
FPora lecture.

the experi-

Form lecture.
Forr lecture.

FPorm lecture,
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Lecture on the Biochemistry of Hemory

These days, educators in America talk a great deal
about the innovative hardware of education about computer-
assisted instruction, 8mm cartridge-lgading projectors, mi-
crotransparencies, and other devices. The emphasis is on
devices, but tomorrow? Well, in the not too distant future
they may well be talking about enzyme-assisted instruction,
protein memory comsolidators, antibiotic memory repellers,
and the chemistry of the brain. That may be the phrase of
the future--the chemistry of the braim. Although the psy-
chologists! learning theories derived froa the study of
maze-running rats or target-pecking pigeons have failed to
provide insights into the education of children, there is
nothing wrong with learning theory--it's just inadequate,
It is unlikely, very unlikely, that what is now being dis-
covered by the psychologist, chemist, and neurophysiologist
about rat-brain chemistry can deviate widely from what we
wvill eventually discover about the chemistry of the human
brain.

Consider this example, most adults, (even college pro-
fessors who are not senile)! can repeat a series of seven
numbers--8,4,8,8,3,9,9--imnediately after the series is
read. If, however, they are asked to repeat these numbers
thirty minutes later, most will fail (including even the

college professors--most will fail)2. Now in the first in-
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stance, we are dealing with the immediate memory span; and
in the second, with long-term memory. These basic beha=-
vioral observations lie behind what is called the two-stage
process theory.

According to a common variant of these notions, inmedi-
ately after each learning trial--indeed, after every experi-
ence--a short-lived electrochemical process is established
in the brain. This process, so goes the assumption, is the
physiological mechanism which carries the short-term nmemory.
Within a few seconds or minutes, however, this process de-
cays and disappears; but before doing so, if all systems are
go, the short-term electrochemical process triggers a second
series of events in the brain. This second process is chenm-
ical in nature and involves, primarily, the production of
new proteins and the induction of higher enzymatic activity
levels in the brain cells. This process is more enduring
and serves as the physiological substrate of our long-tern
BeROrY.

It would follow that one approach to testing our theory
would be to provide a subject with some experience or other,
then interrupt the short-term electrochemical process imme-
diately--before it has had an opportunity to establish the
long-term process. If this were done, our subject should
never develop a long-term memory for that experience.

Now at the Albert Einstein Medical school in New York,

Dr. Murray Jarvik has devised a "step-down" procedure based
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on the fact that when a rat is placed on a small platform a
fev inches above the floor, the rat will step down onto the
floor within a few seconds. Now the rat will do this con-
sistently, day after day. Suppose that one day the floor is
electrified, and stepping onto it produces a painful shock.
Bhen the rat is aftervard put back on the platform--even 24
hours later-~it will not budge from the platform; it will
remain there until the experimenter gets tired and calls the
experiment quits. That rat has thus demonstrated that he
has a long-tera memory for that painful experience.

Now, if we take another rat, but this time interfere
with his short-term memory process immediately after he has
stepped onto the electrified floor, the rat should show no
evidence of having experienced a shock when tested the next
day, since we have not given his short-term electrochemical
memory process an opportunity to initiate the 1ong;term pro-
tein-enzymatic process. To interrupt the short-term proc-
ess, Jarvik passes a pild electric current across the brain
of the animal. Now, the current is not strong enough to
cause irreparable harm to the brain cells, but it does re-
sult in a very high level of activation of the neurons in
the brain, thus disrupting the short-term electrochemical
memory process. If this treatment follows closely enough
after the animal's first experience with the foot shock, and
¥e test the rat a day later, the rat acts as if there were

no memory for yesterday's event; the rat jauntily and
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promptly steps down from the platform with no apparent ex-
pectation of shock.

When a long-term interval is interposed between the
first foot shock and the electric current (through the
brain) treatment, the rat does remember that foot shock, and
it remains on the platform when tested the next day. This,
again, is what we should have expected from our theory. The
short-term electrochemical process has nov had time to set
up the long-term chemical memory process before it was dis-
rupted.

Some well-known effects of accidental human injury seen
to parallel these findings. Injuries which produce a tempo-
rary loss of consciousness but no apparent damage to brain
tissue can cause the patieat to experiemce a "gap" in his
memory for the events just preceding the accident. This re-
trograde ammesia can be understood on the assumption that
the events immediately prior to the accident vere still be-
ing carried by the short-term memory processes at the time
of the injury, and their disruption by the injury was suffi-
cient to prevent the induction of the long-term memROory proc-
esses. The patient asks "Where ar I?" not only because he
does not recognize the hospital, but also he cannot remember .
how he became injured.

Work, conducted by Dr. Bernard Agranoff at the Univer-
sity of Michigan Medical School, supports the hypothesis

that the synthesis of new brain proteins is crucial for the
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establishment of the long-term memory process. He argues
that if we could prevent the formation of new proteins in
the brain, then--although the short-term electrochemical
memory process is not interfered with-- the long-term memory
process could never become established.

Kuch of Agranoff's work has been done with goldfish,.
Now he does this in this manner. The fish is placed in one
end of a small rectangular tank, vhich is divided into two
halves by a barrier which extends from the bottom to just
below the surface of the water., When a light is turned on,
the fish must swim across the barrier into the other side of
the tank within tventy secoands--otherwise, he receives an
electric shock. This training is continued for several tri-
als until the animal learns to swim quickly to the other
side when the light is turned on. Most goldfish learr this
shock~avoidance task'quite easily and they remember it for
many days. Immediately before--and in some experiments, im-
mediately after--training, Agranoff injects the antibiotic
puromycin into the goldfish's skull. Now puromycin, as sonme
of you may know, is a protein inhibitor and prevents the
formation of nev proteins in the brain's neurons. (If by
any chance you 4id't know that before, you do know that
now.)3 After injection, Agranoff finds that the goldfish are
not impaired in their acquisition of the shock-avoidance
task, but, when tested a day or so later, they show almost

no retention for the task.
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These results seem to mean that the short-teram memory
process, which helps the animal remember from one trial to
the next and thus permits him to learn in the first place,
is not dependent upon the formation of new proteins; but
that the long-term process which helps the animal remember
from one day to the next and thus permits him to retain what
he had learned, is dependent upon the production of new pro-
teins. Again, as in the instance of Jarvik's rats, if the
paromycin injection comes more than one hour after learning,
it has no effect on later memory--the long-term memory proc-
ess presumably has already been established and the inhib-
ition of protein synthesis can no longer affect memory. In
this antibiotic, therefore, we have found our first chemical
memory erasure--or, perhaps more accurately, a chemical
long-term memory preventative., Almost identical findings,
by the way, have been reported by other workers in other
laboratories working with such animals as mice and rats,
vhich are far removed from goldfish.

Dr. Holger Hyden in Sveden also postulates that the
creation of protein is essential to the formation of loag-
term merory. Dr. Hyden conducted experiments and estab-
lished that when a normally left-handed rat is forced to
learn to use his right hand to get his food, cells in the
most highly developed part of the brain, the cortex, prod-
uced a special kind of substance called RNA as well as pro-
teins. He discovered that stimulation of human neurons,

nerve cells, causes some of the miiiions of riboenucleic
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acid, BNA, molecules inside them to give orders to glia
cells to manufacture new proteins. The nature and pattern
of these proteins contain an imprint of something that has
been perceived and may become part of memory.

In fact, some of my colleagues have provided prelimi-
nary evidence suggesting that a learned response can be
transferred from one animal to another by giving the un-
trained animal brain extract froam the animal who has learned
the response. (Now the possibilities of this brings to amind
a story regarding one possible outcome of this work. Imag-
ine, if you will, an intellectual supermarket. Now an indi-
viduval walks up to the meat counter of this market and re-
guests a pound of brains. The grocer inquires as to the
kind desired. He indicates that he has monkey brains on
special for $1.69 a pound, he has some human brains at $3.49
a pound, and professors' brains at $117.95 a pound. Now the
customer asks him, "How come this discrepancy in price be-
tveen human brains and professor brains?" Well, the grocer
looks at the man and says, "My dear fellow, DO YOU REALIZE
HOW HABY PROFESSGES IT TARES TO HARKE A POUND OF BRAINSITM
There may be a bit more truth in that particular story than
many of us would like to think.)*

To go on with Dr. Hyden in Sweden, he has also deter-
mined that the injection of a reasonably pure extract of
brain DNA into some animals produces a doubling in the rate

of protein synthesis within an hour. This may have great
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implications for man since we knovw that output of RNA and
this protein synthesis decreases with age! Now if it is de-
termined that the type of protein produced by injection of
DNA is a functionally valuable type and is a lasting 2ffect,
ve may be on the way to procedures for decreasing senility!
It is important, of course, that correlates of some of
these findings have been reported for humans. I am somewhat
concerned when all of the evidence is from rat studies.
Rats are (cute little devils but they are)S just rats! I am
particularly concerned whean findings from rat studies don't
agree. I am even more concerned when the results with rats
seem to differ according to the theoretical position of the
researcher. 1A number of writers have talked about this ex-
pectance or experimenter bias effect. Well, maybe it is
just that our rats on the East Coast are different from rats
in California. However, I én reminded of the practice in
some laboratories of eliminating from an experiment those
rats that don't perfora properly. (Do you know what I mean?
(Reference to Audience) Well, I see some of you smiling so
some of you 4o know what I mean.)® ¥Well, what do you do with
one rat out of 30 in an experiment wha insists on always
turning left in a maze? He keeps going left when all of his
reinforcers say go right! Go right, young man, go right.
¥ell, some scientists pick him up by the tail and they whack
him on the side of the test stand (sending him to that

ngreat maze® in the sky, where those left hand turns are
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peraissible.)? So much for those kind of individual differ-
ences. Maybe that is why we have Gestalt rats in some
places and Skinnerian rats in other places. Hey, have you
every considered, we may be selectively breeding rats who
learn and perform according to the prevalent theoretical
position at a given aniversity. (Now that's a thought!)®

To continue, thus far, ladies and gentlemen, I have
been talking about disrupting or preventing the formation of
mepory as well as natural stimulation of the brain. Dr.
James L. McGaugh of the University of Califorania at River-
side has argued that injection of central nervous systenr
stimulants such as strychnine, picrotqxin, or metrazol
should enhance, fortify, or extend the activity of the
short-term electrochemical memory processes and thus in-
crease the probability that they will be successful in ini-
tiating long-term memory processes, From this it follous
that the injection of CNS stimulants immediately before or
after training should improve learning performance. That is
precisely what McGaugh found--together with several addi-
tional resuits which have important iamplicatioms for our
concerns today.

In one of McGaugh's most revealing experiments, eight
groups of mice from two different hereditary backgrounds
vere given the problea of learning a simple maze. Immedi-
ately after completing their learning trials, four groups

from each strain were injected with a diffsrent dosage of
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metrazol--from none to five, 10 and 20 milligrams per kilo-
gram of weight. First, it was apparent that there are here-
idtary differences in learning ability--a relatively bright
strain and a relatively dull one., Secondly, by properly
dosing the arimals with metrazol, the learning performance
increased appreciably. Under the optimal dosage, the metra-
zol animals showed about 40 per cent improvement in learning
ability over their untreated brothers. The improvement un-
der metrazol, in fact, was so great, that the dall animals,
vhen treated with 10 milligrams, did slightly better than
their untreated but hereditarily superior colleagues.

In metrazol we not only have a chemical facilitator of
learning, but one which acts as the "Great Equalizer®™ among
hereditarily different groups. As the dosage was increased
for the dull mice from none to five to 10 milligrams, their
perforsance improved., Now beyond the 10 milligramz point for
the dull mice, however, and beyond the five-milligram point
for the bright mice, increased strength of the metrazol so-
lution resulted in a deterioration in learning. PFrom this,
we can draw two morals. PFirst, the optimal dosage of chemi-
cal learning facilitators sill'vary greatly with the indi-
vidual taking the drug. There is, in other words, an inter-
action between heredity and drugs. Second, there is a limit
to the intellectual power of (even a hopped-up Southern Cal-

ifornia super)?® mouse!
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Bow we already have available a fairly extensive class
of drugs which can facilitate learning and memory in ani-
mals. A closer examination of McGaugh's results and the
work of thers, however, also suggests that these drugs do
not work in a monolithic manner on something called "learn-
ing" or "szemory". 1In some instances, the drugs see to act
on "attentiveness™; in some , oa the ability to vary one's
attacks on a problem; in some, on persistence; in some, on
iamediate memory; in some, on long-term memory. Now, think,
different drugs vwork differentially for different strains,
for different individuals, for different intellectual tasks,
and for different learning components,

Do all these results mean that we will soon be able to
substitute a pharmacopoeia of drugs for our various school-
enrichment and innovative education programs, and that most
educators will soon bé technologically unemployed--or will
have to retool and turn in their schoolmaster?s gown for a
pharmacistts jacket. No. No. The answer is no--as the
Berkeley experiments on the influence of education and
training on braia anatoamy aad chemistry suggests the oppo-
site. Now, I will have much more to say about this in the
lactures to follow in this Advancing Science Series on the
Science of Memory.

But, ve have made a start here. We have done some
pretty impressive things in our animal laboratories. Given

this start we need to go on with an intensive further pro-



High Content 113

gram of research--with animals and with children-~which
seeks to spell out the further complexities between chemi~
cals and memory. An understanding of these interrelation-
ships, I feel, can pay off handsomely. Certainly we need
not vait for the future. The future is now. The future is
here. H¥E KNO¥ ENOUGH RIGHT NO¥ TO GET STARTED!!

The biochemist and the teacher of the future will conm-
bine their technologies for the educational and intellectual
development of the child. Tommy needs a bit more immediate
memory so we give him a stimulator; Jack could do with a
chemrical attention-span stretcher; Rachel needs an anticho-
linesterase to slow dovn her mental processes; Joan, some
puromycin--she remembers too many details, and she gets
lost.

Sure, our data has come from goldfish, and rats, and
rodents, and vorms. But is anyone so certain that the chem-
istry of the brain of, say, a rat which is after all a
fairly complex mammal, is so different from that of the
brain of a human being that he dare neglect this challenge--
-or even gamhle~-wvhen the stakes are so high? We have so
mach to gain.

Think about it. (Pause)

Think about it.

Thank you.
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Lecture on the Biochemistry of Memory

These days, educators in America are talking a great
deal about the innovative hardware of education, computer
assisted instruction, 8mm cartridge-loading projectors, mi-
crotransparencies, and other devices. In the not too dis-
tant future, they may well be talking about enzyme-assisted
instruction, protein memory coasolidators, amtibiotic =memory
repellers, and the chemistry of the brain. The chemistry of
the brain--perhaps the phrase of the future. Although the
psychologists® learning theories derived from the study of
maze-running rats or target-pecking pigeons have failed to
provide insights into the education of children, there is
nothing worong with learning theory. It is just inadequate.
It is unlikely that what is now being discovered by the psy-
chologist, the chemist, the neurophysiologist about rat-
brain chemistry can deviate widely from what we will eventu-
ally discover about the chemistry of the human brain.

The data are not, however, restricted to findings from
studies of sub-human animals, We have some very comvincing
direct and indirect evidence from studies of humans as well
as clinical reports which, in some cases parallel the find-
ings from animal laboratories very closely. I will have
more to say about this later. I especially want to take a
moment later to stress what I believe is a very important

point, namely, the necessity of confirmation of experimental
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results., That is, we must proceed very cautiously until
controversial findings from a given investigatror's labora-
tory are also reported by at least another scientist using
the same methodology. I feel we must have some indication
or strong trend suggesting that there is comparability be-
tyeen processes in animals and the implications of the proc-
ess before we start yelling from the rooftops, so to speak.
Therefore, I have chosen to focus on thosé teaching points
in this lecture which relate to the wvork of a number of in-
vestigators. When there is a gquestion, I will call that to
your attention. When there are parallel data from direct
and indirect evidence gathered regarding humans, I will call
that to your attention. Although summeries are uniquely
difficult in such a complicated area as this with results
vhich are difficult to digest, I will try to put a handle on
it all for you.

Now, as much as one might be inclined to assume that it
is obvious what we mean when we say "memory", let me be sim-
plistic and go over an example. HNost adults, except those
who are senile, (including even college professors,)! can
repeat a series of seven numbers 8,4,8,8,3,9,9 imnmediately
after the series is read. If, however, they are asked to
repeat these numbers later, most (,including the college
professors,)2 will fail. As simple and as obvious as this
example may seem it says something very important aboat the

process of memory and the kinds of functions it serves. Ev-
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- idence of the importance placed on the ability to retain
digits and the differences which exist in people's ability
to make such retention is fourd by anmalyzing current intel-
ligence tests. Now, it is beyond the scope of this first
segment of the lecture to go into the very interesting theo-
retical and empirical vwork on the relationship between nenm-
ory and intelligence but, suffice it to say, for the pur-
poses of my point, that memrory span may be an important
aspect of I. Q.

So what have I said? I have used a simple example to
make the point that memory is a process. However, one
should not be ready to accept the notion that the word proc-
ess in any way gives us some magic insight into the intri-
cate complexities of what that word so easily emcompasses.
As you will see from the studies I will cite, one must care-
fully vork with the subtle aspects of the processes in order
to tease out an understanding of the relationships which are
involved.

Still another problem is the terminology employed in
the study of memory which, like many other areas of science,
is unique and holds little in commmon with the ways in which
the vocabulary generally applies., For example, so-called
"stages" of memory are often discussed in the literature of
the biological sciences as vell as in the psychology litera-
ture. These stages have been referred to by a variety of
names--however, I want you to know that regardless of the

terminology employed, the concepts are basically the same.
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The fact that memory is a process--that is the point I want
to make now--I don't want to belabor that. Let me conclude
this part of my discussion by saying that the important
facts to follow are those which have to do with the pature
of this process. Various aspects of this nature will be
pointed out in the context of findings from specific studies
done in laboratories on the East coast as vell as in the
laboratories of my colleagues.

As I have suggested, important aspects of the process
of memory are "teased"™ out under the highly controlled con-
ditions of the experimental animal laboratory. Let me give
you an example of such a strateqgy. One approach would be to
interrupt the memory process as it begins, Now, if this is
done experimentally, the subject probably will not remember
vhat was underway at the time of the interruption. You have
probably experienced this many times yourselves.

At the Albert Einstein School of Hedicine which is lo-
cated in the state of New York, a scientist by the name of
Dr. Murray Jarvik has devised a procedure for conducting
just such an investigation. His approach is essentially a
"step down" procedure based on the fact that when a rat is
placed on a small platform a few inches above the floor, the
rat will step down onto the floor within a few seconds. Dr.
Jarvik does not teach his rats this response but rather is
using a response which occurs naturally in rats. The memory

or learning which he is investigating is rather a modifica-
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tion of that response on the basis of what the rat experi-
ences during a series of trials in which he steps down onto
the floor, When the rat is placed on the platform during
each trial he will step down a few seconds. The rat will do
this consistently, day after day. Suppose that on one day
the floor is electrified, ard stepping onto it produces a
painful shock. F®hen the rat is afterward put back on the
platform--even 24 hours later--it probably will not budge
from the platform, but will remain there until the experi-
menter gets tired and calls the experiment quits. The rat
has thus demonstrated retention, i.e., memory for that pain-
ful experience. To carry the study design a step further,
Dr. Jarvik took rats that had learned not to step down on
the electrified floor and he passed a mild electrical cur-
rent through their brains. The current used is not strong
enough to.cause irreparable harm to the brain cells,rbut it
does result in a very high level of activation of the neu-
rons. Of course, there are many variations used in this
type of research. For example, the interval of time between
learning trials and the passage of the disruptive current
across the brain is an inportant consideration in the re-
sults observed.

Some conclusions can be drawn from this type of study.
Additional variations on this design are needed in order to
address some of the pressing theoretical questioms. Dr.
Jarvik has done many of these 2xperiments and his findings

have been a teal contribution.
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A different approach is evidenced in the work of Dr.
Agranoff. He has focused on still anpother aspect of the
process of memory. His subjects are different--he uses
goldfish--and his research hypothesis concerns the chemicals
which are involved in retention. In a typical experiment, a
fish is placed in one end of a small rectangular tank which
is divided into two halves by a barrier which extends from
the bottom of the tank to just below the surface of the
wvater, When a light is turned on, the fish must svinm across
the barrier into the other side of the tank--within 20 sec-
onds., Otherwise, he receives an electric shock. Now, this
training is continued for several trials until the animal
usually learns to swim quickly to the other side when the
light is turned on. Goldfish learn the shock-avodiance task
quite easily and they remember it for many days. Immedi-
ately before, and in some experiments, immediately after the
training, Agranoff injects the antibiotic puromycin into the
goldfish's brain.

Fow, there have been other important studies. Dr. Hol-
ger Hyden in Sveden has conducted experiments in which nor-
mally left-handed rats have been forced to use their right
hand to get food. Dr. Hyden has studied the effects of
these experimental manipulations on the chemicals of the
brain. He has concluded that the nature and pattern of
these changes contain an ipmprint of something that has been

perceived and may become a part of memory.
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In fact, some of my colleagues have provided prelipmi-
nary evidence suggesting that a learned response can be
transferred from one animal to another by giving the un-
trained animal brain extract from the animal that has
learned the response. (N¥ow this particular experiment and
conclusion brings to mind a story regarding one possible
outcome of this work. Now, imagine, if you will, an intel-
lectual supermarket. An individual walks up to the peat
counter and requests a pound of brains., The grocer inquires
as to the xind of brains he desires. ¥ell, the customer in-
dicates that he just wants a pound of brains, what kind have
you got available, So the grocer says he has moankey brains
on special for $1.69 a pouand, he has some human brains at
$3.49 a pound, and professors®' braims at $117.95 a pound.
“§ell®, the customer says, "why this huge discrepancy in
price between human brains and professor brains?" And the
grocer looked at him and said, "My dear fellow, DO YOU REAL-
IZE HOW MANY PROPESSORS IT TAKES TO MAKE A POUND OF BRAINS!®
Now, if I may return, perhaps more directly to the sub-
ject,.)3

Dr. James McGaugh, who is at the University of Califor-
nia at Riverside, has done some very interesting work in
this field. 1In one of his most revealing experiments, Dr.
McGaugh studied a number of groups of nice from two differ-
ent hereditary backrounds who were given the problem of

learning a simple maze. Immediately after the learning tri-
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als, some groups vwere injected with a different dosage of .a
drug--fror none to five, 10 and 20 milligrams per kilogranm
of weight. There were some fascinating findings related to
the numerous different variables which were manipulated in
the research. However, on the other hand, we know that we
often plunge into this type of scientific pursuit and we
learn some harsh lessons. Where the findings at first seem
like a real gold mine, they turn out to be ashes, a can of
vorms. In the case of the latter study, it seems that the
treatment solution that was at first beneficial, may actu-
ally become harmful to learning. 014 Mother Nature, she's
shown us once again that too much of a good thing is just
that--too much. 1In other words, {contrary to a popular car-
toon,) * there was even a limit to the intellectual power of
a (hopped-up Southern California Super)S Mouse.

Today ve already have several drugs to help learming
and memory in animals. However, if we look at the work of
some scientists we see that these drugs 4o not just work one
Way on mearning or memory. They work on various aspects and
types of memory. The historical background of many of these
investigations, with an evolving hypothetical farmework,
further complicates the task of trying to interpret the re-
sults. You see, ve are not dealing with a simple process
here. Rather, the process is extremely complexz. F®hat I am
trying to say is that unless some methodological flaw is

discovered in the previous research---particularly in those
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studies in which the researcher reported negative findings--
-it seems that further investigation with regard to polyma-
cromolecular aggregations should be directed to micro as-
pects of the cell and its membrane, I will have more to say
about this, by the way, later in the presentation. I feel
that the dozen or so years that ve have under our belt can
serve as the basis for some very definitive statements about
the directions we should take in the future and the priori-
ties which should be set. This, let us face it, is not a
simple task.

But, let me share with you for a moment some of the
frustrations of a colleague of mine who spent four decades
studying memory processes through the experimental induction
of lesions in the brains of laboratory animals., Primarily,
these were rats. 1In an attempt to locate the sites of menm-
ory storage, he selectively cut brain tissue in live animals
every way possible. He destroyed areas arournd suspected
pemory sites as well as destroyed memory sites while leaving
surrounding areas intact. The results were not very conclu-
sive; in fact, they were dowaright confusing. One night
even conclude from this that memory is really not possible.
Seriously, however, we know it is., In fact, the irony of it
all is that we are using this illusive process at the very
moment we are thinking about it. Perhaps, as some ancient
philosophers may have thought, our minds donft want to re-

veal their inner-most secrets.
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From a purely mechanical point of view, memory can be
thought of as a physical change. Although the question nay,
at first, sound absurd, let me ask whether or not windows
have memories. Does a window remember the times during the
year wvhen decorations are placed on it? Well, there are
some residual tape markings on a window after you tape a pa-
per pumpkin on it. However, these are removed with tine,
with a razorblade, or the wind or rain if the markings are
on the outside. Maybe that's memory--it just isa't pernma-
nent memory. Does a window remember it when a rock is
thrown through it--or a baseball? How about the time when
Johnny threw a baseball through the kitchen window. Now
there is a memory--a memory for all of us including maybe
even the window. Certainly a permanent change resulted in
the window as a result of that experience. Maybe this kind
of structural change is analogous to memory; I really don't
know--it's just an idea--a thought I wanted to share with
you. I thought that maybe says something about how memory
works. #What do you think?

It is important that correlates of some of these find-
ings be reported from some of these studies of other animals
and also from studies of humans. I have a tendency to be-
come somewhat concerned when all of the s2vidence is from rat
studies. Rats are (cute little devils but they are)$ just
rats. I am particularly concerned when findings froam rat

studies don't agree. I am even more concerned when results
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vith rats seem to differ according to the theoretical posi-
tion of the researcher. A number of writers have talked
about this expectance or experinmenter bias effect. But, an-
yvay, maybe it's just that our rats on the Bast Coast are
different from rats in California. However, I am reminded
of the practice in some laboratories of eliminating from an
experiment those rats that don't perform properly. (You
knov vhat I mean? Hell, I see some of you are smiling. Some
of you do.)? Well, what do you think? What do you do with
one rat of 30 in an experiment who insists on always turning
left in a maze? He keeps going left when all the reinfor-
cers say go right. (Go right, young man, go right.)®8 Well,
sometimes you pick hiam up by the tail and whack him on the
side of the test stand (sending him to that great maze in
the sky, where those left hand turns are permissible,)®

So much for those kinds of individual differences. Yon
know that may be why we have Gesfalt rats some places and
Skinnerian rats in other places. Have you considered that
we may be selectively breeding rats who learn according to
the prevalent theorestical position of a given university?
(Now, there's a thought.)10

There has been additional work, much additional work.
Wwork conducted by Dr. Bernard Agranoff at the University of
Michigan Hedical School supports the hypothesis that the
synthesis of new brain protein is crucial for the establish-

ment of a long-term memory process., Now he argues that if
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ve could prevent the formation of new proteins in the brain,
then althoagh the short-term electro-chemical memory process
is not interfered with, the long-term memory process could
never become established.

What conclusions can we draw? Do all these results
mean that we will soon be able to substitute a pharmacopoeia
of drugs for our various schools! enrichment and innovative
educational programs, that most educators will soon be tech-
nologically unemployed or they will have to turn in their
school master®s govn for a pharmacist’s jacket? (No, no, do
not live in fear,)1! The answer is no. As the Berkeley ex-
periments on the influence of education and training on
brain anatomy and chemistry suggest, just the opposite.

Now, with regard to this, I will have much more to say dur-
ing subsequent lectures produced in this advancing series by
the Advancing'SCience Series on Memory.

But--for a moment--let me make it clear that we have
made a start here, We have done some pretty impressive
things in our animal laboratories. Given this start, we
need to go on with an intensive further program of re-
search--with animals and with children--which seeks to spell
out the further complexity between chemicals and memory. Of
course, ve need some more government money. However, it is
a good investment. An understanding of these interrelation-
ships, I feel, can pay off handsomely. Certainly, we need

not wait for the futurs., The future is now. We knovw enough
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right nov to get started. The bio-chemist and the teacher
of the future will combine their technologies for the educa-
tion and intellectual development of the child. Tommy needs
a bit more immediate memory so vwe give hiam a stimulator;
Jack could do with a chemical attention-span stretcher; Ra~-
chel needs a anticholinesterase to slow down here mental
process; Joan needs some puromycin--she remembers too many
details and she gets lost.

Sure, our data have come from goldfish and rats and ro-
dents and even worms. But, is anyone so certain that the
chemistry of the brain of say a rat, which after all is a
fairly complex mammal, is so different from that of a brain
of a human being, that he dare neglect this challenge or
even gamble when the stakes are so high. ¥We have so much to
gain.

Think about it. (Do it. Think about it.)!2 (Pause)

Thank you.
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Videotape Evaluation Form

The effectiveness of the classroom teacher in coamuni-
cating his course content is important to both himself and
his students. This effectiveness is a function of a number
of variables, and among these is "teaching style”, Video-
tape sisulations of teaching styles have been preduced te
investigate several coaponents of teaching style: tone of
voice, mannerisms and friendliness. Before these videotapes
can be used for research purposes, however, the researcher
needs to knox how the teaching styles are perceived by the
viewer. You will be shown four recordings. After each re-
cording, you will be asked to rate the teacher using a six-
item questionnaire. - BEach item will be rated on a five-point
scale.

Please rate the first videotape recording using the
evaluation form on Sheet I; rate the second recording on
Sheet II; the third on Sheet III; the fourth on Sheet IV.

Please take your time and consider each item on the
evaluation forms before you respond to it.

Thank you for your time and your consideration in the

evaluation of these videotape recordings.
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Sheet I

LECTURER EVALUATION: Below you will find a series of state~
ments about the lecturer in the videotape you have just

seen.

Please read each statement carefully, and respond to

each using the following scale:

I strongly agree with the statement.

I agree with the statement.

Neutral, I nether agree nor disagree .
I disagree with the statement.

I strongly disagree with the statement.

Indicate your response to each statement by circling the
corresponding code to the left of the statement nuaber.

SA

SA

SA

SA

S5a

SD

SD

SDh

SD

SD

SD

1.

2.

3.

4.

6.

THE LECTURER

Exhibited distracting mannerisms.

Spoke in a monotone,

¥Was enthusiastic abqut the subject.

Has a sense of humor.

Was interested in his viewers.

Hade learning enjoyable.

e
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Sheet II

LECTURER EVALUATION: Belowvw you will find a series of state-
ments about the lecturer in the videotape you have just

seel.

Please read each statement carefully, and respond to
each using the following scale:

<>

I
I

strongly agree with the statement.
agree with the statement.

Neutral, I nether agree nor disagree .

I
I

Indicate your
corresponding

SA

SA

SA

SA

Si

Sa

AN

AN

AN

AN

4§

[+4)

5D

SD

SD

SD

SD

5D

disagree with the statement.
strongly disagree with the statement.

response to each statement by circling the

code to the left of the statement nunber.
THE LECTURER

1. Exhibited distracting mannerissms,

2, Spoke in a monotone.

3. Was enthusiastic about the subject.

4., Has a sense of hunor.

5. Was interested in his vieswers.

6. Hade learning enjoyable.
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Sheet III

LECTORER EVALUATIOE: Below you will find a series of state-
ments about the lecturer in the videotape you have just

seen.

Please read each statement carefully, and respond to

each using the following scale:

(=<1

I strongly agree with the statement.

I agree with the statesent.

Neutral, I nether agree nor disagree .
I disagree with the statewmsat.

I strongly disaqree with the statement.

Indicate your response to each statement by circling the
corresponding code to the left of the statement number.

SA

SA

SA

SA

SA

s

o

SD

SD

SD

SD

SD

sb

THE LECTURER
1. Exhibited distracting mannerisas.
2. Spoke in a monotone.
3. Was enthusiastic about the subject.
4. Has a sense of humor.
5. W¥as interested in his viewers.

6. Made learning enjoyable.
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Sheet IV

LECTURER EVALUATION: Below you will find a series of state-
ments about the lecturer in the videotape you have just

seen.

Please read each statement carefully, and respond to

each using the following scale:

I strongly agree with the statement.

I agree with the statement.

Neutral, I nether agree nor disagree .
I disagree with the statement.

I strongly disagree with the statement.

Indicate your response to each statement by circling the
corresponding code to the left of the statement number.

SA

SA

Sk

sSa

SA

SA

SD

SD

SD

SD

SD

SD

THE LECTURER

1. Exhibited distracting mannerisms.

2, Spoke im a monotone.

3. ¥Was enthusiastic about the subject.

4, Has a sense of humor.

S5 Was interested in his viewers,

6. Hade learning eajoyable.
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PART I.

1.
2.
3.

4.

DIRECTIONS: Please do not write your name anywhere
on this questionnaire., We want you to feel free to
respond honestly and frankly. Howvever, for statis-
tical purposes we need to know a few things about
you. These data will be analyzed on a group basis.,

¥hat is your age (im years)?

¥hat is your sex? _Female _____HMale

Circle the highest number of years you have com-

pleted during your schooling.

9__10__11__12 i3 i3 1516 17__1i8__19__20
High school College Post graduate

Hark the one category which best represents your
overall undergraduate GPA (4.0 = a).

3.6 to 4.0 —a_2.6 to 3.0

3.1 to 3.5 1.0 to 2.5

¥rite your academic major in the space provided.

Lecture topic: The Biochemistry of Mermory.

e are

interested in what you think about the lecture topic.

Please answer the questions below. Place an X above the one

answer

6.

8.

SToP

to each question which best represents how you feel.

How much do you think you know¥ about this topic?

-
-

A great Quite Some Little Nothing
deal a bit

If you took an introductory course on the topic,
vhat grade would you expect?

L)
.
[

A B C D F

How interested are you in this topic? ,

Extremely Very Somevhat No Interest Annoyed
Interested Interested Interested At All By It

LEASE DO §0T 60 TO PAGE 2 UNTIL IOLD TO DG S0.
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PART II. LECTURER EVALUATION, DIRECTIONS: Below you will
find a series of statements about the lecturer in
the videotape you just saw. Please read each State-
ment carefully, and respond to each using the fol-
lowing scale:

- Exceptional performance

- Yery good performance

Good performance

- Weak performance

- Improvement definitely needed

- a8 G =t
L]

Indicate your respomnse to each statement by circling the
d ment

S
corresponding code to the left of the statenme

~
cGase O T 48l v non-

THE LECTORER:
EVYG I 1. Spoke understandably.
EVG WI 2. Knew if students understood hinm.
BVYG WI 3, Showed an interest in students.
EYGHI &, Increased your appreciation for the subject.
EYGW¥I 5. In general, taught effectively.

EVG WI 6. Gave several examples to explain complex
ideas.

EVGWI 7. Knev his subject matter.

PART II. LECTURER EVALUATION (CONTINUED): Below you will
find another series of statements about the lecturer in the
videotape you just saw. Please read each statement care-

fully, and respond to each using the following scale:

SA

I strongly agree with the statement.

A - I agree with the statement.

¥ - Neutral, I nether agree nor disagree .
D - I disagree with the statement,

D - I strongly disagree with the statement,

S

Indicate your response to each statement by circling the
corresponding code to the left of the statement number,

THE LECTURER
SA A XNDSD 8. Stressed iaportant material.

9. Was as effective lecturer.

w
i d
b d
Lz
[y
n
©
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SA

SA

SA

SA

SA

SA

SA

SA

53

SA

A

N

sD

SD

SD

SD

SD

SD

SD

SD

SD

SD

10.
11.

12.

13.
184,
15.
16.
17.
18.

19.

Form 136

Has a good sense of humor.

Organized and presented subject matter
vell.

Inspired confidence in his knowledge of
the subject.

Broadened my interest in the subject.
Explained the subject clearly.
Increased my knowledge of the subject.
Stinulated my thinking.

Was enthusiastic about the subject.
Made learning enjoyabla,

Often left me confused.

STOP! PLEASE DO NOT GO TO PAGE 4 UNTIL TOLD TO DO SO.
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THE BIOCHEMISTRY OF HEMORY

DIRECTIONS: This is a quiz over the lecture on the Biochen-
istry of Memory. Please answer the questions to the best of
your ability. No one is expected to get all answers cor-
rect. If you are in doubt about the answer to a guestion,
then gquess,

Please place your ansvers on the computer-scored answer
sheet which has been provided, Please do not mark on the
test form., The numbers running scross the page on your an-
sver sheet corresponds to the items op your test form. 1In-
dicate your choice for each item in the following manner.

If your choice to Item 30 is the f£irst of the five available
choices, mark "A" as showun.

30. X B C D E

All responses on the answer sheet must be made using a pen-
cil. Please choose the one best answer for each itea.

1« According to the theory presented in the lecture,
immeditely after every learning trial or experience
A. a permanent change in the brain tissue oc-
Ccurs.
B. a temporary electrochemical process is estab-
lished in the brain.
C. new brain cells are generated.
D. no observable change in the brain is ex-
pected.

2. The two stages in the two-stage process of theory of
learning are
A, input and output.
B. short term memory and long term memory.
C. encoding and decoding.
D. processing and storage,

3. The two-stage process theory states that

A. the production of new proteins and the induc-
tion of higher ensymatic activity levels in
the brain helps explain short term memory.

B. no physiological or chemical changes occur in
the brain until long after every learning
trial or experience.

C. an electrochemical process which triggers a
series of events in the brain helps explain
short term memory.

D. short and long term memory are not accounted
for by the two-stage theory at all.
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6.

7.

8.
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Humans can retain knowledge of an event in short
ternm memory for periods:

A,
B.
C.

D.

up to a few minutes.,

up to a half hour.

varying from 15 minutes to a half hour de-
pending on age.

varying from 5 minutes to 15 minutes depend-
ing on sex.

According to the two-stage process theory of memory

A,

B.

c.

D.

long term memory 1is independent of short term
BeBOTY.

disruption of short term amemory =ildly inhib-
its the establishment of long ters =emcry.
disruption of short term memory prevents the
establishment of long term memory.

disruption of long term memory also disrupts

short term memory.

Dr. Jarvik passed a mild electric current across the
brain of a rat immediately following a learning

event
A.

B.
c.

D.

with the result that

the long tera memory processes of the rat
were destroyed.

the rat's memory was in no way affected.

the short term memory process of the rat was
interrupted.

the short term memory ability of the rat was
facilitated.

¥hen Dr. Jarvik passed a mild electric current
across the brain of the rat following a long inter-
val since the learning event:

A.

C.

D,

the rat's memory for the event was facili-
tated.

the rat's memory for the event was inhibited.
the rat?!s semory for the event was unaf-
fected.

the rat exhibited a high level of emotional
behaviors.

The term "retrograde amnesia" means

A,

B.

C.

D.

inability to recall events even though they
are still stored in memory.

permanent loss of memory for early events in
onets life.

loss of memory for specific traumatic events
from one’s past.

hypnosis imduced memory loss.
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9. Retrograde amnesia appears to be the result of
A. disruption of short term memory.
B. disruption of long term memory.
C. disrtuption of glial cell production.
D. deterioration of synaptic nodes.

10. Which of the following statements best summarizes
observations following accidental human injury as
they pertain to the two-stage process theory?

A. gaps in memory following temporary loss of
consciousness in humans cannot be explained
by the two-stage process theory.

B. well-known effects of accidental human injury
paraliiei animal findings.

C. there is no relationship because loss of con-
sciousness does not occer in humans without
perranent damage to brain tissue.

D. short tera memory loss in humans can be ex-
plained but not permanent loss.

11. Long term memory appears to be a result of

A. the production of new proteins and the induc-
tion of higher enzymatic activity.

B. the production of neuronal DNA and the ensu-
ing induction of higher enzymatic activity.

C. the storage of electrical representation of
events in a form similar to morse codse,

D. a holographic representation of events which
is stored and recalled electrically.

12. Dr. Agranoff, working with goldfish, held the hy-
pothesis that

A, the production of new glia cells is required
for the establishment of long term memory.

B. preventing the formation of new proteins in
the brain has no measurable effect.

C. the systhesis of new brain proteins is cru-
cial for the establishment of long term nem-
CLY.

D. the systhesis of new brain proteins is cru-
cial for the establishment of both short and
long term memory.

13. Dr. Agranoff found that the antibiotic puromycin

A. improved short term memory.

B. improved long term memory.

C. interfered with the development of long term
aemory.

D. interfered with the development of short- tern
BenOrY.

E. none of the above are accurate statements.
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14, Agranoff!s position was based on findings in which
injection of puromycin into the goldfish's brain:

A.

Be

cC.

D.

allowed iearning of a shock avoidance task
but resulted in forgetting a day or so later.
prevented immediate memory of a previously
learned task but resulted in recall of that
task a day or so later.

prevented immediate and long term memory for
a task.

facilitated short term memory when small
doses (less thaan 10 milligrams) were injected
but inhibited short term memory in larger
doses.

15. Agranoff found that injection of puromycin one hour
or more after learning:

A.
BQ
C.
D.

produced a decrease in long term memory.
produced an increase in long term memory.
had no effect on long tera memory.

produced a small increase in short term mem-
ory.

16. The research findings of Agranoff have indicated

that
A.

B.

C.

D.

long term memory will follow immediate memory
and researchers cannot interfere with this
natural process once it has heen initiated.
immediate and long term memory connot be dis-
tinguished from each other.

all forgetting is a function of a failure in
the long term memory phase of intellectual
processing,

the formation of long term memory can be ar-
tificially stopped.

17. The results of experiments in which goldfish were
injected in the brain with a chemical that inhibits
formation of new protein, show that

B.
C.

D.

A,

protein is not involved in the creation of
nemory.

protein is involved in the creation of mem-
ory.

protein is involved in the formation of long
tern memory.

protein is involved in the creation of short
term menory.



