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CHAPTER I. INTRODUCTION

An important development in education that has emerged as a result of
research in educaticnal psychology and theories of learning is individual-
ized instruction.

Gagné (1970) states that an important part of the learning process is
contributed by the student and his past experience. The particular way
the student codes a presentation is peculiar to him, and not shared by
anybody else. Allen (1975) states that if an individual is found to be
deficient in abstract reasoning, perceptual coding, or analytical skills,
for example. it might be possible to predict how this individual will re-
spond to subject material that demands such processes or compensates for
these deficiencies. Cronbach and Snow (1977) suggest that an adequate way
of coping with individual differences might be to provide instructional
methods that fit the aptitude patterns of the learner.

North (1974) suggests five ways to individualize learning programs:

2. individualizing the evaluation process;
3. iIndividuvalizing learning paths;
4. individualizing scheduling;

5. individualizing the educational es wnich students use.
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These statements about individualized instruction are samples of the

literature which indicate that individualized instruction has been accept-

ed by most educators as an efficient method of instructicn and support the

}.l
fu
W
m

rt
jon
(W)
rt

pace

~ -

that learning is & uniquée process (durns, 1571). TIne old concept
all students in a given classroom should be able to learn at the same

has been seriously questioned (Harrisberger, 1971). Educational

practitioners have lagged behind in identifying and administering success-

ful teaching strategies which facilitate learning based on these beliefs

about individual differences.

Individualized instruction has often been referred to as '"prescribed

(
4]

instruction," '"self-paced instruction," and "a personalized system of in-

struction.” All of these approaches involve the following:

1. learner diagnosis and clear goal setting:
2. continuous evaluation of learner progress;
3. self-paced learning and testing;

4. a2 varietcy of teaching materials and aids;
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of Instruction (PSI). Samuel Postlethwait introduced the audio-tutorial
method (A-T) of teaching biology at Purdue University in 1961. The A-T

system of instruction was followed by the personalized system (PSI) which
was introduced in 1548 by RKeller. These two mechod ted in
many colleges and universities with variations

Recent reviews of research evaluating the audio-tutorial approach
(A-T) indicate that A-T instruction has been at least as effective as
conventional teaching in stimulating achievement (Mintzes, 1975; Kulik and
Jaksa, 1977; Fisher and McWhinney, 1976). There also is evidence that
A-T instruction reduces the amount of time students spend to complete the
course work.

Research about the effectiveness of the personalized system of in-
struction (PSI) also has been reviewed. Different measures have been used
to evaluate this system. Some of these measures are achievement at the
end of the course, achievement on quizzes, number of times students repeat
the quizzes, time needed to complete the course requirements, long range
eileci, L.e., teilencion and cransier of Rnowlcdze and clhills zchieved, 2nd

DMLLUW LU UE - Gil v et s vy

students' attitudes. All the reviews conducted indicate that students who
used PSI achieved a2t statistically higher levels than students who were

. - . - - b - TOT7Ay Wi olaw a= al .
taught by the conventional methods (Robim, 1976; Fisher st al., 197%;
Kulik and Kulik, 1575). PSI students achieved higher scores on re-

tention tests and also were more able to transfer the knowledge and

skills tc other learning situations when compared to students taught by
traditional methods. Xulik and Jaksa {(1977) indicate that early studies

suggested that students neeced more eiforc and fime to compaete T8I



courses, while recent studies report different results. They attribute
these differences to the methods used earlier in determining effort and

time needed to complete the courses. They state that '"Whenever students

v thae mmas e
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have revorted studv times freguently durin
the end of a semester, they report overall time requirements for PSI
courses that are consistent with time requirements for conventional
courses." These authors also report a study carried out at the University
of Utah in which all the materials for a psychology course were deposited
in a study center. The time each student spent in this center was moni-
tored, and the results of the study showed that the average study time for
students in PSI course was 45.5 hours, while the average study time for
students enrolled in the conventional course was 49.2 hours.

ronbach and Snow (1977) state that most research about individual-
ized instruction involves comparisons of average outcomes between two
groups using two different methods of instruction. They believe, how-

ever, that interactions between learner charszcteristics and instructional
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not appropriate. The prcblem is to identify and locate these interac-
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tions. When aptitude-treatment interaction studies are carried out.

N

findings suggest that the academic performanc

1]
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of learners who posses

[&]

similar characteristics are affected by the instructional methods used.

For example, students high in a given ability or aptitude achieve better
under one method of instruction than they do under another method. Park-
nurst (1975) suggested that knowledge of kinds of interactions would help

cesigners oI instructional materials to compensate for individuzl differ-—



ences by identifving the materials and methods which facilitate the learn-
ing of a task. This knowledge would help also in building a basis for

informed selection of alternative methods of self-paced instruction.
Background

In 1973 at Iowa State University, a strategy was developed and used
in the course Biology 101 to meet the needs of students and to overcome
some of the disadvantages of the large enrollment lectures. This plan,
called the Phase Achievement System (PAS) (Dolphin et al., 1973), made use
of three types of instructional sources:

1. large enrollment lecture sections;

2. assigned readings in a text;

3. an audio tape library.

The audio tapes were not intended to replace live lectures but were
to provide an instructional aiternative for students. This plan was sup-

ported by a computer-based data processing system used to score examina-
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multiple choice question poeol. This instructicnal strategy was based

mainly on mastery learning, and students could take examinations more than
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ne time to reach the predetermine
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oals of the course. Students had the

e

opportunity to take examinations u

T

to six times throughout the quarter.
The purpose of these examinations was for students to learn through the

evaluation process. Examinations were criterion-referenced, and mastery

[®]
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a predetermined number of phases was required for the student to pass

The course.



Flynn and Simco (1974) have emphasized the need for the individualiz-
ing of evaluaticn when an individualized learning approach is used. He
recommended that feedback for individuals rather than groups be provided,

and that decisions based on fhe [eedback Le relévant Lo €ach i

Hodgkinson {(1575) reports that evaluation, when individualized, sh
become a way of improving learning, not just measuring learming. Further,
Hodgkinson notes that the more learning is individualized, the more stu-

dents need diagnostic information to perform midcourse corrections. Stu-

dents who used the PAS system at ISU had an individualized system of

testing. They had an cppertunity to take
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times. Achievement in this study was measured by the highest score a
student achieved on these examinations.
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lowing:
1. The significant predictors of the grade z student obtained were
high schocl graduation rank (HSK); Minnescta Scholastic aptitucge
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4. The underachievement of certain female students in the tradi-
tional system was attributed to high test anxiety, while the non-
competitive nature of PAS appeared to allow highly test-anxious
students to perform at a higher level through perseverance.

5. Perseverance was found to be positively related to performance
in PAS, which was not the case for the females in the tradi-
tional system. The researchers concluded that the Phase Achieve-
ment System was apparently compensatory for female test anxiety.

As a result of this study, instructors felt that PAS should be used

greater extent in teaching freshman courses such as Biology 101 and

ThawafAra
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n LP/C, a preoject was geveloped 2n

3

funded by a grant from the National Science Foundation to apply the PAS

mastery learning model to the three lecture courses in freshman biology

and to create video cassette instructional materials at varying concept

levels in an attempt to provide for

ndividual differences, not only

o
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testing, but in instruction.
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the freshman courses that was included in the project. Students usuzlly

sign up for this course in the

r third or fourth quarter in the Univer-

H

The title of Zoology 155 is "Basic Human Anatomy and Physiology."

For the project, this course was first divided into 10 phases or modules,

which were later reduced to six phases, with each phase covering one or

two numan body subsystems. The course includes the following phases:

Phase 1 - body organization and the integumentary system;

Phase Z - the nervous system;
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Phase 4 - the circulatory system;

Phase 5 - the digestive system and the respiratory system;

Phase 6 - the urinary system and the reproductive system.
Thirtv videotape lectures were made on these topics for the following
purposes:

1. to create an alternative means of scquiring the basic concepts

of anatomy and physiology;
2. to make lectures available on demand through video cassettes in

the university library for students preparing for selif-paced

examinations;

which could not be successfully shown in a large lecture hali;
4. to provide lectures for those who have been unable to attend
classroom lectures.

Therefore, the learning resources comprising Zoology 155 are large lec-
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thirty videotapes.
A researchh studv was cairried oul during thc cd to determine

the effect of videotape use on achievement of students. Results obtained

indicate a positive relationship between achievement and the frequency of

Hh

se of the video cassettes. In
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multiple regression analysis, student

e

rades in Biology 101, Biology 103, and Zoology 155 were used as dependent

uQ

variables, and the MSAT scoress, HSSC, Test of Anxiety scores, and TV view—
ing as the independent variables. All regression equations were found o
be highly significant. When students were divided into high and low

T e et~ g ved An A
ITCT VIEWITG <-LE VICZECC



fulton, in 1969, obtained similar results in a ten-year experiment of
teaching psychology using video cassette lectures. His results indicate
that students who replayed tapes achieved higher course grades. Fisher
and her colleagues carried out a study in which they compared three groups
of students, one group enrolled in a video—auto-tutorial course, and two
groups enrolled in two similar introductory genetics courses taught by
the lecture-discussion method. The criterion of effectiveness used in the
comparison was the gain in knowledge of the subject as measured through
objective tests of achievement preceding and following instruction. The
results indicated that the video-auto~tutorial group, while beginning the
instructional quariter with less knowledge of the subject matter, com-
pleted the quarter with greater knowledge of the subject than students in
the lecture groups (Fisher et al., 1977). Much of the previous research
reports the effects of the videotape viewing on achievement of students.
The quality of the videotapes as perceived by the students was ignored in

most of these studies. Therefore, one of the objectives in the proposal

ol P - . . - - - - - - - = -—
LUL Llie vIv''eCl was (0 evAaluiarte [ne guzailTy of rne viaen casserres. He—
cause of this cbjective, and because of the preliminary results which were

obtained Incicating the role of tape viewing as a moderator variab
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indivicdual cdififerences medel, it was decided that more information about

eacnh tape and group oI tapes in the teletutor svstem was needed.
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a. To determine and analyze the frequency of use of the video-
tapes =&s a whole, and of each tape separately, in Fall
Quarter, 1978.

b. To obtain opinions from students about the quality of each
tape and how each tape satisfied theilr needs.

c. To determine the reasons students spend time viewing the
videotapes.

d. To study the relationship between videotape viewing on each

phase and students’® scores on that phase.

e. To determine factors influencing use of videotapes including

In addition to evaluating the videotapes, the effect of the back-
grounds and abilities of the students on their scores in each
phase was investigated. The background variables used in this
study were measured by the numbar of biological science credits

-

each student had during cr before enrollment in Zoology 155

(CRINY, 2nd by the number of semestars of hi
students had taken (HSSC). The abilities of the students were
represented by their grade point average in college (GPA), itueir
high school rank (HSR), and their Minnesota Scholastic Aptitude
Test scores (MSAT).

The third part of the study investigated differences in study

styles, represented in the amount oI time spent viewing the

videotapes, by students who had different science backgrounds and



4. Because television viewing is just one of the styles of study
that could affect the scores of students on each phase, the ef-
fects of lecture notes, textbook readings, and the study guide
were also investigated. The time students spent using these re-
sources was obtained from a questionnaire administered to the
students (Appendix A).

Analysis of variance was used to test hypotheses concerning the ef-
fects of TV, ability and background on achievement, and effects of ability
and background variables on TV use. This was done to treat data in a
simple Aptitude-~Treatment Interaction framework. Main effects as well as
interactions were sought. Because learning was meant to be seli-paced and
designed to meet individual needs, the evaluation process also aimed at

searching for individual needs.

Assumptions o

X
rt
)
m
wn
ct
o
Q.

%

This study assumes the following:

i, The Treguency of nse of videotspes indicates Lhe usefulness of
these videotapes as a learning device.

2. The students who answered questionnaires were able to evaluate

tha ugafulness of videotanes in fulfilline their needs in the

ct
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3. The students who answered the questionnaire aimed at evaluating
each tape are a representative sample of all the students who
watched the videotapes.

4. Tne students wno attended Zoology 155 rall Quarter, 1978&, are
representative of the students who attend this course other

quarters, and the results are thus generalizable to other

universities.
Limitations of the Study

Because this is a local experiment and the conditions or the environ-

ment of learning might differ at other places, educators who intend to use

these results should carefully examine the learning conditions which pre-

Bl

vailed in this study before generalizing to other

Definition of Terms

Phase Achievement System (PAS)

Tie FTuase Acitiievement System as ldencified and used in tne prolect

Aowvalanad By Nalnhin 2nd callaozonaeg 24 Thawze Qeizt2 TTndsravaisr Sa
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audiotape library (now changed to videotape library), assigned
readings in a textbook, and multiple choice examinations, com-—
piled in a modular format. Grades are based on a criterion

cfe 2 minimum score

referenced policy requiring students to achieve
s

on each phase, and to pass a minimum numder of phases bdelore
receiving a course grade. (Dolphin et al., 1973).

A module, as identified by Burms (1971}, is a short, organized learn-
ing Sequence covering one or & iew expected penhaviors. Kahmiow (1971)



defined the components ol the module as including a set of behavioral ob-
jectives, learning activities, and criterion references test items. In
the Phase Achievement System, a module (phase) is an organized sequence of
learning maierial coveriag one or two sSyscems Of L& numan pocy, and
accompanied by a modular {(phase) examination.

The Iowa State University Committee on the Use of Human Subjects in
Research reviewed this project and concluded that the rights and welfare
of the human subjects were adequately protected, that risks were out-
weighed by the potential benefits and expected value of the knowledge
sought, that confidentiality of data was assured and that informed consent

was obtained by appropriate procedures.
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CHAPTER II. LITERATURE REVIEW

The concern of this study is to evaluate the effect of videotapes as

a learning supplement to individualize learning, in relation to other

sources of information available to students in the Phase Achievement Sys-

tem. Therefore, the review of literature concentrates mainly on two
areas:

1. 1Individualized instruction as an instructional strategy, spe-
cificaily in colieges and universities, and the development of
research in individualized instruction.

2. Imnstructional television in general. and in colleges and univer-
sities in particular. The role of imstructional television in
education, the areas of study in instructional television (ITV),
the advantages and disadvantages of ITV, the conditions for good
programs, the research results in this field and the hypothetical

interpretations of these results are discussed.

Individualilzed INSCrucrion

The movement toward individualizing instruction began from two direc—
tions. One was to provide individrval educational objectives, individual
pacing of study, and individual sequencing of instructional material for

n universities, individualized instruction has been used widely

he nlans develoned by Keller (1968) and Postlethwait at Purdue
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(Postlethwait et al., 1972). The audio-tutorial system (A-T) developed by
Postlethwait utilizes different media to pace students in independent
study sessions, a general assembly for group activities, and integrated
quiz sessions. The features that characterize the A-T system are be-
havorial objectives, learning for mastery, self-paced learning, multi-~
media activities, repetition and reinforcement.

In Keller's plan, five components are incorporated and distinguish it
from conventional systems of instruction. Those components are mastery-
oriented learning, individually paced instruction, printed study guides
hat contain detailed behavioral objectives, and (or) study questions for
communication of information, student proctors for quiz evaluation, and
few lectures for stimulation and motivaticn (Kulik et al., 1978). Both
A-T and PSTI systems share scme cof their features and differ in other fea-
tures. The Phase Achievement System used at Iowa State University also
shares some of these features. (For a detailied description of the simi-
larities and differences between PSI and PAS, see Najmaie, 1979.)

Tie resuits or rese

[}
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eifectiveness of the components. (For a detailed discussion of the com-
ponents of PSI, see Najmaie, 1979.) Kulik and his colleagues (1978), in
their review of research on component features of the Keller system of

g
alSCcLluC Uity

is & function of the level of mastery regquired. They also found that
self-paced groups of students score nigher than instructor-paced groups.

Research results do not indicate that short units prevent students from
developing an overall view. In an article in 1979, Kulik et al. report
that the superiority of PSI has been demonstrated in az variety of course
settings with a number of different research designs.

Cronbach and Snow (1677) note that "adaptation to the individual" has
been a slogan widely heid among educators, although such adaptation has
never been systematic because no one is sure of the principles that govern
matching the learmer with the instructional enviromment. Through the use
of research designs that provide for the measurement of the interaction

between the instructional system and the characteristics of students, it
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Koran has described the goal of aptitude treatment interaction re-
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aptitude variables might be differentially related to learner performance
under varying methods of instruction.” The immediate objective is to seek
a match between the aptitudes of learners and the instructional methods

-~
/

S s -~ N - . fm A= s PR .- U T T
usSeQ (norLatl, 1Lv/4). vivesca \.L;/)) desClides garlly fescarlClt cual i

vestigated the iInteraction between instructional treatment and individual
traits as ineffective. This can be attributed to the failure of investi-

gators to provide for trait interaction with treatments and strategies of
learners in processing the information. Merrill (1975) notes that stu-
édents have multi-dimensional dynamic-state aptitudes, and these dynamic
aptitudes change from moment to moment. It becomes very difficult, there-
fore, to determine the instructional treatment that must be appropriate
for a given individual at z given moment.

Allen (1975) points to some tentative generalizations reached after
reviewing the aptitude treatment interaction research. These generaliza-
tions were not given as proven conclusions but stated "as indicators of
the direction of the evidence." TFollowing are some of these generaliza-
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2. Advance organizers and the motivating preparatorv procedures used

with them facilitate the low mental ability individuals ir
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3. The use of relevant cues to emphasize the material to be learned
increases the learning of that material by all ability groups.

4. TLower mental ability individuals benefit more from active par-
ticipation in the learning process when they get direct feedback
for their responses. They alsc benefit more than high ability
individuals when questions related to the instructional material
are provided for them.

These kinds of generalizations, although requiring more research for con-

firmation, can be used effectively in designing instructional strategies

Fe

for individuals who have different abilities and aptitudes.
Unfortunately, most of the studies carried out in universities using
individualized strategies were devised for first-year college students
only, or as Dowdeswell (1973}, a vis
sities which used individualized instruction, stated, '"Hardly any of these
advances seem to have penetrated into subsequent years, where the teaching

is still almost exclusively along traditional lines." The reasons behind

Litls limlctacion are the constraints of ti:

When the attitudes of students toward individualized instruction were
investigated, students prerferred it to more traditional courses (Chapman
et al., 1577). The proctor-tutor component stood as the preferred factor
with self-pacing as the second factor. Kulik, Xulik, and Cchen {1979}

5 . - . .
reported that in 10 ocut of eleven studies they reviewed, students rated

T = 3 ~ T e - < T o~ mccmam s~ MU mes = T o = -3 - = P R R S T
PEI oligher Choan conventicna. Courses. I8V &.80C Ccited eigat STudies waldn

investigated students’ ratings cf the kind of learning tney achieved Iroxm



19

the two systems. Students also rated PSI higher in all of these
studies.

In summary, individual instruction research is changing from simple
comparisons between a traditional system used with one group and an 1lndi-
vidualized system used with another group, to more relevant designs in
which the main concern is not to ask what kind of instruction is better
but to ask what kinds of instruction are effective with what kinds of
students to achieve what kinds of objectives. This kind of research is

not expected to suffer from the nonsignificant results obtained in most o

t

] ? 7 <ad 1 3 c £A+ A £3.43
the previous research. In fact, it is quite logical to look for and find

o

system-student interactions since one would not expect ali students to do

well under one system of instruction unless a pancea were created.

Instructional Television

Several criteria that are important for good instructional televisio
programs have been reported. This section discusses some of the major

Cuituidaons.
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vision is seldom effective alone. Its optimum value is achieved only when
used with other learning resources and experiences.

The system approach has been used in the most successful and innova-
tive work, such as tnat of Postletnwalt and Keller where more than one
learning resource was used to communicate the learning information to the
students. In these systems, each resource has its own objectives which
are related to the objectives from other resources. This approach is not
only applicable to instructional television but also to any learning sys-
tem used to provide a variety of teaching materials to individualize in-
struction. The Phase Achievement System {PAS) alsc

. -
m usSes more ctaan orne

resource of learning experiences, each with its own flexible objectives.

Anderson (1972) reports some other criteria to be considered when

1 re-—

producing a televised instructional program. He indicated that the »
sentation of irrelevant cues in oral or visual channels causes a loss of
learning from the other channel, although visual cues are considered

better than oral cues when the goal of the program is recognition learn-
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! t undant, since doss not
increase learning over either channel. Xatzman and Nyenhuis {1%72) zlsc
Zind that addicional visual cues such as tihose provided by color or live
presentaticon tend to increase rvecail of pictorial material and material
that is not relevant to the basic information. When thev investigated the

however, thigs wags not sunnoarted Chu
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improves learning significantly, although color may play an essential part

in certain particular learning tasks.

Television in Education

Although televisicn has been used as an

,
®
.
2
O
[4})
rt
}.l.
Q
3]
[}
F_l
3]
[0]
(L
""
£
’.1
o]
[}
|>_l
}..]

levels of education from preschool to adult education, it has been used

more frequently in elementary and secondary schools than in colleges and

mivergitiog Science a2nd socizl stu c2r to be the mest nonular
universities. scrence ng sgogcizl st ear TC o&¢e Tne meel peoepular

areas in educational television (Lawson, 1970). One of the major purposes
for which university level educational television has been used is to
compensate for weaknesses in the high school background of studenats.

Myers (1975), at the University of Florida, describes a weekly television
program in solving quantitative chemical problems for students who had &
poor background in mathematics. In this program, an instructor worked out

-

the assigned homework. Examinations and guizzes taken in
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gpproaches. The resuits of this study noted thet students whose periorm-—
ance was better than expected on the basis of cthe pretest were generally
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Videotapes were used with other media to teach general zoology to
large numbers of students at the University of Maryland (Linder and
Golmon, 1976). The learning materials in this study included a complete
video and audio cassette collection of the zoology course. The cassette

collecticn was designed for independent study and could be used for re-

Hh

medial work, for review, and for enrichment according to the desires of
the individual learner. The authors report that a careful record of the
vse of the video and audio cassettes was maintained, with the daily fre-
quency of use recorded as a percent of the enrocilment. This record indi-
cated that the use of cassettes never exceeded 20 percent of the class for
a single day during the semester. The achievement of students on tests
administered at the end of the semester seemed to be improved when com-
pared to the achievement of the students over past semesters, and a favor-
able attitude was generated among students.

An experimental program at Stanford (Tutored Videotape In

¥

TVI) in 1973 contained videotapes of live presentations, small interest
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tem of instruction: comparing the grade point average achieved by the

paring the quarter—-bvy-quarter GPAs the experimental and control groups

the actual performance. Resuits obtained indicate that television in-
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struction is as good as live imstruction in large lecture classes.
Furthermore, it has an advantage for students of low abilities or marginal
preparation (Gibbons et al., 1975).

t three University of California campuses, an experiment was carried
out in which video-autotorial instruction was provided for large enroll-
ment courses in introductory genetics. The experimental approach used 25-
minute videotape modules, a detailed syllabus, and a learning center
staffed by faculty and teaching assistants. In this study. identical
forms of student background questionnaires, pretests, and final tests were
administered to 623 students on the three campuses. Two different analy-
ses were used to evaluate this system of instruction. Comparisons on both
pretest and final test were carried out using a one-way analysis of vari-
ance. Students were then divided into three subgroups on each campus
according to their performance on the pretest to examine the extent to
wiich Instructional methods might be differentially effective for students
who began the course with differing degrees of knowledge of genetics. The
second analysis was a multiple-regression znalysis in which background,
pretest, and instructional treatment were the predictors. and achievement
on the final was the criterion variable. The results indicated that dif-

ferences in achievement between the experimental grour taught by the video-

- - 3 g > - - 3 < £3 ~ = 3

conventicnal method of imstruction were significant. The researchers did
- - - 3 ] 3 3 1.

net repert any interactions between Instructicnal method and backgreound.

The most potent predictor of student achievement was found to be the
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instructional treatment, followed by GPA and then pretest performance
(Fisher et al., 1976).

Educational television also has been used to solve different problems
faced by educators and administrators in schools and universicies. Tror
example, Biedenback {1971) described the use of videotapes in in-service
training programs to be used at the convenience of employees without en-
rolling in fixed scheduled classes. The programs he described were twelve
two-hour packages, with a televised prerecorded lecture performing the
teaching functions. Thomas {1976) developed a model of using television
to covercome the preblem of administering the standardized tests that
needed to be taken by large numbers of students. He described the ad-
ministration of a test called the TV Test of Science Processes to evaluate
the Science for the Seventies project in Pennsvlvania. This project, an
experimental science curriculum for elementary schools, makes extensive

use of instructiocnal television. Thomas (1976) described television as

having great potential for educational evaluation and as effective zs
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develeopad included nine steps: publicizing the test by giving the dates

cedures; presenting the test: collecting test materials; distributing the

results; and evaluating test and administration.

..... 31 ucational televisgion has been to overcome the prob-
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(1975) reports a study in which a remote question and answer unit (Q-A)
using slow scan television (SSTV) was used to provide an audiographic

feedback system in remote engineering programs. The remote Q-A unit con-

giatrar Af a elAawr earan T ~Aomavs a T maAand = A 2 alAayra+=A_Faoc+t cran
c or 2 ccan UV ocamera, 2 LV oo -C—IZz2¢ct

vvvvvvvvvv ey S Dt

able to present their technical problems orally and grapnically.

Research in Instructionzl Television

Hundreds of studies have been conducted with instructional televi-
sion. The areas of research that have been extensively examined are
summarized below:

1. Comparisons of television with direct instruction.

2. Studies of the attitudes of students and instructors related to

instructional television.

3. Studies investigating the effects of production variables such

as color versus black and white television on recall, time of
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4. tudies comparing instructional television with no instruction
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1. Christopher Reid and Donald W. MacLennan's (1967) summarv of re-~
search carried out between 1950 and 1964, which defines the

decade Irom 1954 to 1964 as the erz of most intensive research on
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clusion was present in the vast majority of the studies they re-
viewed. A few studies showed differences in favor of instruc-
tional television, and others found differences in the opposite.
direction. In some of these studies, differences that were found
on immediate tests of learning disappeared when students were
tested after a few days or weeks.

Schramm's (1962) review of a total of 425 studies, concluding
that "the average student is likely to learn about as much from
television instruction as from ordinary classroom methods, in
some cases he will learn more, and in some less.™

Lawson's (1970) report of research in 57 studies concerned with
the impact of television on learning between 1963 and 1967.

Thirty of these studies came from higher education and post-

"

graduate schools. Thirty-seven of these studies had a compari-
son of television to other methods as their goal. Only two of
them rated television inferior to other methods. The other 20

situdies were councerned witn otner variables: comparison

O
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Cnu and Schramm's {(1567) review of most of the studies conducted
thie conclusions they drew was that most of
the experiments were not rigidly designed When these poorly

designed experiments were compared with the few well-designed
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teaching and iearning from conventional teaching." 1In 15 percent
of the studies, however, televised instruction was superior tc
conventional teaching; in 12 percent of the cases, it was in-
ferior.

5. Kulik and Jaksa's (i977) review of ten studies carried out in the
last ten years on the effectiveness of instructional video as an
alternative to traditional college teaching. 1In seven of those
ten studies, there were no significant differences in the
achievement of students taught by television and lectures. Cited
are twc studies in which students achieved higher scores when

taught by television, while one study reported significantly
higher scores achieved by students taught by the conventional
method.
If students can learn from televised instruction at least as much as
they learn from the conventional lectures, how do the administrators, in-
structors, and students in schools and colleges perceive instructional

. . .. s .
invelving superintendents, principals, and classroom teachars

o A toA Q+Eatoe Tr19c AAnSsintaAs - FIA IeAs AT e

n gistry wreugneou 22 nited states wWas ceongucied oo the use oI on
P e T R S - v PR, R EUN - - N =
SCcruCiLildiial CELEVISion. 10l TN1S Study, questionnaires were ceveLobea and
- Skt = ™l ~ Agrr T Lo 30 o e e AvacamAs I .
sent to subjects. The results imndicate the presence of positive atititudes

toward instructional televisicn by more than fiftyv percent of all educa-
tors. Less than ten percent of those responding viewed instructional
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regularly by fifteen million students in public schools (Dirr and Pedone,
1978).

A study by Reid and Maclennan (1967) that included instructors in
universities and colleges reported that faculty attitudes often have been
more negative toward instructional television than those of teachers in
elementary and secondary schools or their students. The negative attitude
held by educators toward instructionzl television has been attributed to
the fact that instructicnal television is perceived as a technological
device which dehumanizes the teaching process and perhaps results in less
effective learning. These attitudes are expected to continue un
search proves that instructional television can enhance learning.

Surprisingly, attitudes of students toward iastructional television

are reportedly no

Tt

related to their learning or achieving from

’J-

t
(Anderson, 1972). In his study, Janoscrat (1976) also indicates that
preference of instructional medium had no effect on learning time or task

performance time. Also, no relationship was found between preference and

: - PR e e o - ... e - ;
CLLUL rate at e (Vo o revel O S1gniricance. dreraniges (L1Lvysp) round 1in
his study that positive change in student zttituds can be relpted to
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achilevement gain and that attitudes cof students and teaschers are related.

Schramm and nis colleagues (1570) noticed that attitudes oI students be-

-

came more favorable towards educational television after they have had

cussion classes Co celevision classes ana television classes TO large
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ilecture classes. It also was found that students sitting in the back one-

third of large lecture halls were more likely to prefer television than

those in the middle one-third of the lecture hall, who in turn, preferred

television more than those in front one-third of the lecture nalls. The

4

clear conclusion to be derived from this report is that ‘istudents learn

effectively from instructional television when favorable conditions are

provided, or when the other instructional materials and learning environ-—

ment are poor." When instructional television is not efficient, the

reason is usually in the way it is used.

The nonsignificant results most rosearchers have obtained from

3 By
-

- 3~
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experiments have been attributed to one or more of the following reasons:

1.

(€3]

Deficiencies in the experimental design cf the experiments; the

most common of these deficiencies was the use of neonrandom
gToups.

- s - . .
The use of measuring instruments that were not sharp enough to
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visual medls may be one reascn IQoT Ine weakness oI these rests.
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Why Instructional Television?

In addition to the research conducted about instructional television

and the results obtained from them, there are many studies which discuss

the advantages and the reasons behind using Instructional television.

Television instruction can reach large audiences.

P

it is economical when a program is used for several times.

It provides immediacy and versatility (Lawson, 1970).

Learning is enhanced when students both see and listen to the
material (Biedenback, 1971).

Some kinds of demonstrations and media are better suited to a
televised program than to a iive lecture.

Students can assimilate the material at z time they choose and
at the rate they prefer in video-cassette based systems.
Instructional television prevides a method of extending the in-
struction of good, experienced teachers.
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for nine years. The major conclusions reported by Brish (1965)
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5. Television changed the role of the classroom teacher and made him

a part of a teaching team.

6. Television brought greater equality of opportunity for all

(B0

on mencicned above do not mean

The advantages of educaticnal televis
that all educators have accepted it as a good learning medium. Many
educators have explained their negative opinions about instructicnal tele-
vision as listed below:

1. There is no or little human contact, which is considered indis-

pensible in university learning for the exchange of ideas.

[\

Independent learning through instructional television tends to
satisfy requirements for learning simple facts and concepts, but
does not work exceedingly well when learning more complicated
concepts.

3. Dividing topics into minitopics or modules to be presented on
instructional television often results in the loss of linkage

pDerween rne ideac heino nracentrod The e+ndent micoht mar ho
“ & Tmiie= e - - o - - =

able to understand the relationship between ideas or grasp the

4. The lack of immediate feedback mav reduce the effectiveness of
learning. This deficiency seems more Important when the students

are advanced and the materizl they study is more complicated
(Carison, 1973).
Most of these disadvantages, when examined carefully, could be over-

come if a systems approach were used. The instructional television
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gram would need to be carefully planned to represent a part of a whole
learning system with its own objectives and its own shortcomings con-

sidered. Although Carlson (1973) stated that '"He regrets, under any con-
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‘or the lecturer,
advocates of imstructiomal television have suggested that human contact
and discussions could be carried out in lectures or small group discus-
sions. In recent years, immediate feedback has become possible when using
instructional videotapes, even at remote places (Anthony, 1975). This
does not mean that the systems approach can solve all the problems of
instructional television. The instructor still must carefully plan his
system of teaching to overcome expected problems. Choosing instructional
television as a learning medium is usually left to the judgment of the
instructor, his goals, his facilities, and the learning environment he
wants to provide for his students.

To conclude, in individualized instructional environments, unlike

group environments, each learner deals directly with media resources.
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matters in all levels c¢f educaticn when effectively planned and carried

out. The use of video-cassettes, with the advantages they provide, stands

as an important medium in individualized instruction. TFisher (1974)

indicates that using the video-cassettes in individualized instructiocn
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provide enrichment tapes, self-pace students, use mastery teaching, and

finally allow them to make more creative use of their time and interact

with students.

and materials and procedures in individualized teaching are designed to
influence how, when, how much, and what students study on their own
time." They also mention that some educators have predicted that tele-
vision would radically change the nature of science teaching.

This current study attempts to evaluate the potential of educational
television, and the other materials provided for students enrolled in
Zoology 155 at Iowa State University, and used in the PAS system of in-
struction on their own time, considering their abilities and backgrounds.

These materials include, besides the videotapes collection, a study guide,

a textbook, and students' lecture notes.
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CHAPTER IITI. METHODOLGCGY

The Phase Achievement System (PAS) used in teaching zoology in this

studv was an individualized system of instruction designed to provide for

individual dififerences in learning and testing. The materials included a

textbook (Human Anatomy and Physiology by John W. Hole, Jr., 1978), a

N

study guide, and thirty self-contained videotapes. Eleven copies of each

tape were provided in the Media Center in the Iowa State Urniversity Li-

brary to be used on demand. Most of the tapes were about 30 minutes long

and each tape covered one topic. The Media Center was equipped with 36
playback machines and 12-inch color TV moniters
for each machine. This center was open seven days a week for about 105
hours. Students who wanted to use the tapes made a conscious effort to

to the library and seek the tapes. A reserve system in which a student

could reserve in advence a mechine £o use for as many hours as he wanted

reduced the waiting time to less than iifteen minutes.

many cuestions, diagrams, and tables as well as sample tests of either

true-falise or five-option multiple choice questions on one body system.
It contained the concepts upon which all live lectures, videotape lec-

tures, and examinations were based.

The Subjects

2roun of 315 was enrolled in Zoology 155 at Iowa State University in

T e e Memam - i O LA AR .o 2 : : st - =
winter Quarter, 1979, This group zanowered two gquestliconnalres wnicn eval

g0



ated the videotapes and investigated the reasons for spending time viewing
the videotapes.

The second group of 160 students was enrolled in Zoology 155 in Fall
Quarter, 1978, at lowa State University. The reasons for using a differ-

ent group of subjects were tha

(3

data on their sceores on the 4

e
h

fferent
phases, their backgrounds, their abilities and the number of tapes they
viewed were available from data files collected under a National Science
Foundation Comprehensive Assistance to Undergraduate Science Education
Project (NSF CAUSE Project #76-16100). The differences between the stu-
dents as a group in the Fall Quarter, 1578, and the students in the Winter

Quarter, 1979, were assumed not to be significant. 1In both quarters,

students were taught through the Phase Achievement System (PAS) although

-1 S PR bl e Rl a e -~ A=
e IOSCTuUuCilors were a1

En

ferent.
The Procedures

Two questionnaires were developed. One was designed to collect

¥

opinions of studentg ahout the ugefuinec

n

Tt fiiidne thadir
.......... g Lthelr

B

Ia) each tane
abs tane
needs. The second questionnaire investigated the reasons that

students to view the videotapes. The two Guestionnaires were answered

cnly by students who viewed the vicdeotapes and were therefore able o

evaluate them. The

first questionraire was administered by inserting a
it into each video-cassette in the librarv. When a student

checked out the videotape he was asked bv & member of the library staff to
cocmplete the questionnaire. This process was repeated until approx
twenty responses for each vicdeotape were compieted. This process took the

engire wWinger Juarcer
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The second questionnaire was administered near the end of Winter
Quarter, 1979. It was at this time that students had enough experience

with the different types of learning sources to accurately state their

228Cns LT Viewing thé videoiapes. Tuis quesilonnaire was aittacned Lo
[k ot -— - ~ -1 - P~ P T~ —~ b hi
the last examinaticn the students took before the end of the quarter and

were collected at the end of the examination period. This examination was
attended by 226 students (about 72 percent of all the students). Sixty-
three of these 226 students did not use the videotapes. Four students

did not answer the questionnaire leaving 159 completed responses.

The frequency of use of videotapes in Fall, 1977, and Winter, 1978,
was also used as an indicator of the opinions students had toward them as
a learning device. The use of tape; in each phase was obtained from the
request slips students completed before checking out each tape in the

library. The twenty-nine videotapes evaluated were distributed as

follows:
System Number of tapes
Body crgonizoticon 1
Integumentary 2
Skeleta 2

Nervous

n

Muscular

w

Circulatory
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System Number of tapes
Reproductive 3
Total 29

Records available for each student included scores on each phase,
grade point average (GPA) for current quarter, high school rank (HSR), the
number of bioclogical science credits studied concurrently or before study-
ing Zoology 155 (CBIO), Minnesota Scholastic Aptitude Test Score (MSAT),
and the number of high school semesters a student studied biclogy,
chemistry, and physics. The college biology credits (CBIO) each student
earned were obtained from responses students made to a questionnaire ad-
ministered during the tenth week of the quarter. Among the students
attending Fall Quarter, 1978, sixteen students did not report their col-

lege biclecgy credits and are considered as m

e
ool

(RN

response rate of eighty-four percent. The grade point average (GPA) was

based on the credit hours a student earned

.

end of Fall Quarter, 1978. Students who had no credit hours at Iowa

As, wnile eight situdenis were treated a2s having missing values. All

ive students had missing HSR wvalues. Tu
more, students who had zero or blank values in the computer files for

their MSAT scores were treated as having missing vaiuves. Twenty

cent or the MSAT scores were missing. A varieble representing a student’s
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nigh school science (ESSC) background was created by adding the number of
semesters each student studied biology, chemistry, and physics. When
blanks on computer files for biology, chemistry, and physics were con-
sidered missing values, HSSC was 97.5 percent complete. When HSSC, CBIO,

GPA, HSR, and MSAT scores were tested for homogeneity, HSR and GPA were

H

found to be not normally distributed, but none of the known transforma-
tions corrected the dissimilar variances.

The constraints of time and cests usually mendate that 21l education-
al studies be carried out using homogeneous subgroups rather than indi-
viduals, and this study was not an exception. Students were divided
according to their backgrounds and their abilities. HSSC and CBIO were
used as indicators of student background. Those two variables were chosen
to represent backgrounds of students because previous studies had shown
that achievement of students in college biology depends on the backgrounds
of students in high school biology, chemistry, and physics {(Johnsten,

1968; Bennette, 1975).

o]
jo)
o
e
w
9]
v

v s,
(o2
>
v

[ed3
3
[eN)
[Ap]
rJ
~

B
po
s}
vrf
o3}

i_ i
}._l
-
0D

7

[e]
£
1))
"
19
[
(14}
[{4]
[a R
tY
n
b
[}
[a¥
Fh
)
[}
cr
O
]
0

. .
uarter, 1

s . e s . L= Fa oSN R S
apliltieys 1in thls study. bBuTtzow e ar. \(i7/7,, ih: TOELX

study of predictors of success in college chemis

>
)

rt
“
)
O
[
=)
0,
ot
o]
I
15}
@
as)
T
}— .
4]
r -
o

best predictor oI achievement. Fisher et al. (1576) report a study about
the relativa contriburions of student background varizbles on the per-
formaence of students, concluding that GPA is the second most potent pre-

dictor, after instructional treatment, in predicting achievement. Latts

et al. (1978), in theilr evaluation cf tn
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used in this project, found that MSAT, HSR, and the American College Test

(ACT) were all significant predictors of student grades.

The Instruments

nd used by the investigatoer in
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Two questionnaires were develope
this study. The first questionnaire was developed after analyzing the
responses of students to an older questionnaire which was used in previ-
£. The second ques-—
tionnaire was also developed in two steps. The first step used a pre-
liminary questionnaire containing chiefly free response questions given to
the students who attended Fall Quarter, 1978. The second step analyzed
these reactions and opinions and then developed a more detailed and pre-
coded questionnaire winichh was administered to the students in the Winter
Quarter, 1979. 1In developing the cuestionnaires, two texts were used

“ie and Anderscon (1974). Copies o

e
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The second questionnaire, although aimed at evaluating videotapes,
provided some insight into the opinions of students about the other learn-
ing resources, i.e., the textbook, the lectures, and the study guide.

The tests used in determining student achievement were generated by a

-

oroes

rrf

computer from & 3,000 entry muitiple choice question pool.
gathered the questions from instructors teaching the course and from col-

leagues at other universities, using the objectives of the course as a

wida A S S vt mact  ~ArE -
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5
throughout the quarter. Tests were held in the evenings and not at the
time scheduled for regular classes. Class time was used only for lec-
tures. £Each test had 30 multiple-choice questions for each phase, total-
ing 180 questions for the six phases contained in the course. The final
examination, equaling seventy points, was administered at the end of the
quarter and covered all phases.

Student grades in Zoology 155 were determined according to two ele-—
ments or dimensions:

1. Tne score earnec on each phase determined the depth o
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stancing 01 tne materlad.

2. The completion of all phases successiully at the 55 percent level

4 - -

controlled the breacth of achievement {Dolphin et ai., 15
Because of the nature of this study. only the depth oI understanding

the statistical analivsis. This mezns that the data used
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The Statistical Methods

the first part of the study means and standard deviations were
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Lo evaluazie ihe videotapes as
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evices.

following statistical procedures were used to test the hypotheses

of this study:

1.

4

A Pearson correlation matrix was computed to investigate the
relationships between all the background variables, the ability
variables, the number of videotapes viewed in each phase, and the
student scores on the six phases.

Tc test the first hypothesis, students were divided into two
groups, high and low, according to their backgrounds as measured
by HSSC and CBIO variables. A two-by-two analysis of variance

was used, in which the score on each phase was the dependent

variable; TV viewing and HSSC were independent variables at one

e femmae AamA T aef Aavnlcam ~wmd ADTA

..... . . B — a1
B R Vo aasy A

A A =
WA AW WL e AU T UIMASIILE VAL LGS al L uc

other time.

To test the second hypothesis, students were divided into two
. Tl A s R PR L P S . R S
SToUps, h-é.. and ~CW, a\.x_v-d‘k.s TS CRSLT QCiLiilicés &5 measurea oy
. . . -
MSAT, GPA, and HSR variables, A two-by-twe analysis c¢f variance

was used, in which the score on each phase was the dependent

variable, and TV viewing and one of the three ability variables

were used as independent wvariables



variables. A two-by-two analysis of variance was used, in which
the number of tapes viewed in each phase was the dependent varia-
ble, and two of the background and ability variables were used as
independent variables.

Hypotheses four and five were tested using three different sta-
tistical analyses:

a. A Pearson correlation matrix was computed for groups of stu-
dents whe had different gbilities and t
the relationships between lecture notes, textbook, study
guide, videotape viewing and achievement as measured by the
totzl points achieved in all six phases.

b. Two-way analyses of variance were used to test the main
effect of these four resources of information, and the
possible interactions between those resources and students’
abilities and backgrounds.

c. Step-wise regression analysis was carried out to investigate

he importance of resources in predicting score ané to

identify the learning styies Chat help studenis wiih differ-

ent abpilities and backgrounds the mosT.
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CHAPTER IV. EVALUATION OF THE VIDEOTAPES

The findings of the first part of the investigation are shown in this
chapter. These include the frequencies of use of each video-cassette
lecture and the results obtained from investigating students' opinions
about the tapes. The students' reasons for using the videotapes as re-

flected in the answers to questionnaires are also explored.
The Frequency of Use of the Videotapes

The frequency of use of tapes was obtained for two different
quarters: Fall, 1977, when the course instructor in Zoology 155 was the
same person who made the videotapes (Dr. Forbes); and Winter, 1978, when
a different instructor (Ms. Fassel) taught the course. The records showed
that 216 students attended Zoology 155 in Fall, 1977, using the tapes
3139 times. In Winter Quarter, 1978, 261 students attended Zoology 155,
using the videotapes 2050 times.

Tzable 1 shows the absolute frequency of use of each tape, the per-
centage of students viewing the tape compared to all the students attend-
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Table 2 shows the fregquencies calculated by each phase ané the per-
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Table 1. The frequency of use of each tape in Winter, 1978, and Fall, 1977, and the percentage of
these frequencies to the :otal use of tapes and total number of students

Winter, 1978 Fall, 1977
AL;;&I&;;MWWWW*W%‘E;ml;zhiﬁww“mizg—;;ng;;I Xﬁgblute % to total % to total

Tape frequency tapes course frequency tapes course
number of use viewed enrollment of use viewed enrollment
500 93 4.5 35.6 132 h.2 61.1
20101 107 5.0 39.5 133 4.2 61.6
301,02 86 4.2 32.9 129 4.1 59.7
202,01 97 4,1 37.2 156 4,9 72,2
202.2 9& 4.8 37.5 154 4.9 71.3
303.1 10¢ 5.3 41.8 166 5.3 76.8
303.2 112 5.4 42.9 131 4,2 60.6
303.3 104 5.1 39.8 123 3.9 56.9
303.4 77 3.7 29.5 123 3.9 56.9
303.5 6% 3.1 24,1 47 1.5 21.8
3041 104 5.1 39.8 167 5.3 77.3
304.2 9] h.7 37.2 152 4.8 70.4
304.3 81 3.9 36.0 157 5.0 72.7
305.1 71 3.7 29.5 10 .32 4.6
305.2 7] 3.6 27.9 8 .25 3.7
305.3 54 2.6 20.7 6 .19 2.8
305.4 34 1.8 10.4 1 .03 .46
306.1 57 2.8 21.8 135 4.3 62.5

306.2 57 2.8 21.8 124 3.9 57.4

Y



PYable 1. (Continued)

o Wintqf, 1228 - e B Fall, 1977

Absolute % to total % to total Absolute % to total % to total
Tape frequency tapes course frequency tapes course
number of use viewed enrollment of use viewed enrollment
306.3 41 2.0 15.7 126 4.0 58.3
307.1 45 2.2 17.2 121 3.9 56.0
307.2 40 1.9 15.3 104 3.3 48.1
307.3 36 1.8 13.8 100 3.2 46.3
308. 1 69 3.4 26.4 109 3.5 50.5
308.2 62 3.0 23.7 109 3.5 50.5
308.3 33 1.8 14.6 105 3.4 48.6
309.1 55 2.7 21.1 113 3.6 52.3
309.2 41 2.0 15.7 101 3.2 46.8
309.3 03 2.1 16.5 97 3.1 44.9

gy



Table

Phase
number

2.

1

2

4

(W]

Total

Number of tapes viewed in 2ach phase in Winter, 1978, and Fall, 1977, quarters and the
percentage to the total namber of tapes viewed in each quarter

Tapes cover the phase

300,

303.1,
303.4,

302.1,
304,72,

305,
305.4

306.
307.

308.1,
309.1,

301.,1,

303.
303.

302.
304 .

305.
306.
307.

308,
309.

24

301.2

2, 303.3,

, 304.1,

305. 3,

306.3,

307.3

2, 308.3,
309,73

Winter, 1978

Fall, 1977

Absolute 7% to all Absolute
frequency tapes frequency
of use viewed of usc

282 13.8 394

465 22.7 590

477 23.3 786

242 11.8 25

276 13.4 710

308 15.0 634

2050 3139

A

to all

tapes

viewed

12.6

18.8

25

22.6

20.2
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not mentioned in the study guide; therefore, there was little if any use
of this title.

The number of students viewing the videotapes each week through
Winter Quarter, 1978, was computed from the library slips turned in by the

students. These slips were tabulated daily by the prcject personnel and

the data were stored for later use on computer tapes.

Week Number of students viewing the tapes
1 29
2 114
3% 111

& 10 Christmas recess

5 13 Christmas recess
6 158
7t 331
8 198
9t 256
10 238
i1t 210

’.—J

o
[
o
~I

2 i54

administered in the library. Responses were averaged and standard devia-

tions computed. An average response and standard deviation for each

pt

o =
&4

ne weeks in which the phase examinations were presented.



question across all tapes also was computed. Table 3 shows these averages
and standard deviations.

Students were asked to show their agreement or disagreement with the
statements. These were treated as & measure oi the reasons that motivated

these students to view the videotapes. The frequencies and results ob-

tained from administering the questionnaires are shown in Table 4.

Discussion

The objective of this part of the study was to evaluate the video-

Fh

tapes as a supplementarv learning device. The first part of the evalua-~
tion process was to determine the usage patterns and percelved value of
ideotapes by examining the usage frequency of videotapes, the students'
evaluations of each title as a learning device, and the reasons students
spent their time viewing videotapes.

Zoology 155 is & multi-section course w

th more than one instructoer.

Hi-

The videotapes, however, were made by only one of the instructors. It was
thought that the usage irequencies might vary between classes taught by
tne instructor wno made the {apes compared [0 another instructor. The re-

suits indicate that students who attended Zoology 155 in Fall, 1977, wicth

cor. Only 42 percent of the students who attendad Zoology 155 im Winter,
1979, with Ms. Fassel as an instructor agreed on a statement saying that



Summary of student opinioas for Zoology 155 teletutor lectures (average response *

standard deviation)

Table 3.

Question number (see Appendix B)

11 12 13 14 15 16

10

w

Number

Tape No.

I R/

6.8 3
1.2 1

3.9 6.6

.5
1.8

7

1

3.

.7

7
7

3.8 6.2 7.8

7
1

22

300.0

1.9

7

0.

1.6

2.6

2.

7

3.8

Ao2.9 7.4 6.3 4.0 3.9 6.0
.7 .1 .1

7
1

1
1.8

[Ep

A
.9

]
1

3. 6 )

6

2.

27

301

2

3

4

1.

1.8

3.0 2.7

0.9

[T

N

4

¢
o)

.9 4.5 4.1 5
2.4 4

.1

5

.2 1 3.4 7.3 4.1 7.1
.6 8 1.3 1.9 2

7
1

3.7 6.4 7

2

3.

21

2

301.

2.

2.0

1.4

1.9

1

49

7.8
1.6 1.3

3.9 4.3 7.2 3.8
1.7
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Table 3.

Question number (see Appendix B)
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3.

Table

Question number (sce Appendix B)
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Table 4. Number of students, and their percentages, agreed or disagreed

on the questionnaire

Thyoo s Anat~a o+
- e &

Number of students

did not

............. tatement answer agreed disagreed

1. I viewed the tapes because I did not 2 11 146
understand the lectures. 7.1% 92.9%

2. I viewed the tapes because the time 37 122
scheduled for the lectures was not 23.3% 76.7%
suitable for me.

3. I viewed the tapes because the in- 2 74 83
structor asked us to view them. 47.1% 52.9%

4. I viewed the tapes because they con- 124 35
tain illustraticng which help me to 77.9% 227
understand the material better.

5. 1 viewed the tapes because they allowed 2 135 22
me to repeat parts that I did not 85.9% 14%
understand.

6. I viewed the tapes each time I had to 1 41 117
teke a test. 25.9% 74.17%

7. 1 decided to view the tapes because the 2 19 138
textbook was hard to understand. 12.1% 87.9%

8. I viewed the tapes because they were 3 54 102
more helpful in answering the questions 34.6% 65.4%
in the study guide than were the
iectures.

9. I cecided to view more of the tapes 1 66 92
after I toock the first examination. 41.8% £8.27%

10. I liked viewingz the tapes because I 4 111 aa
could study at my own pace. 71.6% 28.4%

11. I liked viewing the tapes because 1 z 52 55
learn more when I hear and see the 58.6% 41.4%
information than when 1 read it.

12. I liked viewing the teapes becazuse they 3 30 120
correlate better with the test ques- 23.1% 76.9%
Lions tnan 4O tne 1eciures.
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Table 4. (Continued)

Number of students

did not

Questionnaire statement answer agreed disagreed

13. I viewed the tapes because they 2 31 76
stressed the important information. 51.6% L8 . LY

14. T preferred viewing the tapes because 4 42 113
the study guide assignments were too 27.1% 72.9%
broad.

15. I viewed the tapes because they were 27 i0 122
more organized than the lectures. 7.6% 92.4%

16. From my experience, I found that many 34 47 78
test questions were on the tapes and 37.6% 62.4%
net in the texthock.

17. I preferred studying from tapes rather 31 54 74
than the textbook because the tapes 42,27 57.8%
use the same terminology the instructor
does.

18. I studied from the tapes because the 30 61 68
text has more information than 47.3% 52.7%
necessary for the Zoclegv 153 course.

19. I had to view the tapes because the 31 57 71
fext did nofr have the answers for L4 8T 55.5%
the study guide guestions.

20. ¥y background in bioclogy was weak 27 55 77
before I took this course, and I 41.7% 58.3%
thought viewing the tapes would
nelp me to understand the material.
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frequencies obtained in Fall, 1977, and Winter, 1978. Students who
attended Zoology 155 with the same instructor presenting the tapes and
teaching in the classroom saw the tapes as a resource consonant with what
was expected of them. The high frequency of tape viewing in Fall, 1977,

could be attributed z2lsc to

rr

he encouragement students received from the
instructor to view the videotapes. This might not cccur to the same de-
gree when the instructor is a different person. This analysis might
indicate that tapes were used more often with classroom lectures when stu-
dents were taught by the same instructor who appeared on the tapes. But
wnen another instructor taught the course, tapes were not used widely.

The frequency of tapes viewed by students attending Zoology 155 in Winter,
1979, rejects the idea that the tapes might only be useful for classes
taugnt by the instructor wno made them.

When the use ¢f each title was studie
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students who viewed these tapes were seeking answers to questions they

had from the study guide. Tape number 304.3 was reported as being closer
to answering all questions from the study guide than most of the other
tapes. The tapes that were viewed least in Fall, 1977, included tape
numnber 305.4 as well as the other tapes covering the circulatory system.
Only twenty-five students (0.37% of students viewing tapes) viewed the four
tapes covering this syvstem. Students' comments provide an explanation for
the low viewing. Some terms were reported as not well-defined, e.g..
coronary circulation, arterioles, cell anemia, mononucleosis, mycloid
leukemia, symphoid leuvkemia, and leucocytosis. In addition, some dia-
grams, pictures and drawings were reported as not being clearly under-

standable, e.g., the capillary diagram, the tubing demonstration, and the

clotting diagram. The average respcnse of students tc mest, if net 2ll,
the questions which evaluated this title were approximately neutral (be-

tween four and six). These respenses indicate that although students did

Aorat ! . . - -
un“ekshandac*e, t“ey did ngot rate thenm as u:lnte_.L:_g_bLe. Ihese results
Tiighc €Xpliain the L0w ITeqguency O Uuse 01 thnese ctegpes. oY wmlre eXpiana-

tion, the instructor who authored the tapes and fauglli {he course was
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interviewed. She indicated that the circulatory system was perceived by

students as a difficult phase, and most retake the test for this phase
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the deficiency of educational television when course materials students
are expected to know get advanced and more complicated (Carlson, 1973).

In Winter, 1978, with a different classroom instructor, the usage
frequency for the titles covering the circulatory system also was found to
be the lowest compared to the other phases in that quarter. However, it
was not as small as it was in Fall, 1977 (11.8 percent of all tapes

viewed). If the frequency of tape viewing is an indicator of their use-

fulness,

rt

he videotapes covering the other phases are apparently more
useful and understandable to the students than those dealing with the
circulatory system.

When the frequency of videotape use each week in the Winter, 1978,
was examined, the weeks in which tests were scheduled had the highest
frequencies. This fact has not been reflected in students’ responses to
the questionnaire. In question 6 of this questionnaire, only forty-one
students (26% of all responding) indicated that they viewed the tapes each
time they had to take a test. Sixty-six students (42% of all responding)
agreed with the statement that they decided to view more of the tapes
after they took the first test,

The findings showed also that the week in which midterm grades were
due had the highest frequency of tape use. This observation could be
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Wnen the averages cf student cpinions about each tape were examined
(Table 3), the results showed that students agreed that all tapes had

diagrams, pictures and drawings which helped them understand the concepts
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presented on the tapes. Tapes 302.2, 304.1, and 334.3 were judged the
best in this concern. Tapes 305.3 and 305.4 were considered to be least
helpful.

The new terms on tapes 304.3 and 306.1 were judged as clearly de-
fined, while tapes 303.2, 303.1, 303.3, and 303.5 were evaluated as having
terms not clearly defined. Tape 305.4 was considered to be the tape that
had the most ill-defined terms.

Regarding the ewamples used in the videctapes to explain th
cepts, only three tapes, 303.2, 303.5, and 304.1, were evaluated as
neutral; i.e., not confusing but at the same time not clear. Tapes 303.2,
303.4, 303.5, 305.3, 308.3, and 309.1 were evaluated to be neutral regard-
ing organization of information. When students were asked whether the
tape content was easily understood, they evaluated f?fteen tapes as neu-
tral, while they found none of the other tapes very easy or very diffi-
12t 2ll tapes were understandable by those students who

viewed them. The tape that was evaluated the most difficult to understand

was tape 3U3.2 {(nervous system, Phase 2).

ALl tapes were evaiuated &s uselul by siudents, except for tape 303.2
which was rated as neutral in usefulness. The examples given in the
videotapes were ccnsidered sufficient except for tapes 303.2, 303.4%,

nical as to not

technlcelity of information

"
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responses of students were neutral for
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tapes 303.2, 305.3, 305.4, 306.2, 308.4, 308.3, and 309.2. Students did
not agree that large portions of the tapes could be deleted without af-
fecting the information they wanted to learn from them. But students were
neutral in their responses about deletion in some tapes, e.g., 303.2,
303.3, 303.4, 303.5, 304.1, and 307.4. These last responses could be
attributed to one of four reasons. First, those tapes may present mcre
information than students want to learn from the course. Second, those
tapes may contain more information than what students heard in the live
lectures. Third, those tapes may not have provided answers they were
seeking to the study guide questions as shown in their responses to ques-
tions 13 and 15 in the questionnaire. The fourth reason may be the fact
students perceived that the tapes did not correlate as well as live lec-
tures to the test questions (76% of the students thought that the tapes
did not correlate well with the test guestions). Fourteen tapes were
evaluated by students as neutral in helping them to determine the impor-
tant information, while the other fifteen tapes were considered helpful in

important Iinformation. None of the tapes was considered

irst
reason was that students could repeat the material which theyv did not
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naire). The second reason was that tapes contain illustrations that
helined studenis fo understand tThe materizl better, This mezans that the
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successfully in the classroom was validated. The third reason for viewing
The fourth reason was

was that students could study at their own pace.

that students found that they learned better when they received informa-

tion through two channels (hearing and viewing) than through one channel
These results

(statement eleven in the questionnaire).

(reading only)
were expected and support the results obtained in previous research about

learning from television (Senour, 1971; Chapman et al., 1977).
he students who used the videotapes agreed that
Also

-
(5

rh

rifty-one percent o
they viewed the tapes because they stressed important information.

45 percent of the students answering the questlionnaire said that they felt

their background in biology was weak, and they used video lectures to help
Small percentages of students said that

them understand course material.
they viewed tapes because they did not understand iectures or the textbook
of the students answered the guestionnaire). TForty-four per-

ne students viewed televised lectures because the text did not
tudy guide cuestions. Twenty-three percent

have the answers for z1l the s

of tne students who answered the guestionnaire said that the time

schedulec for live lectures was not suitable for them, and they viewed
These results indicate that the

to replace these lectures.
vicdeo lectures have fuliilled the objective of provicing
1 resource

Ingrtructionz
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CHAPTER V. RELATIONSHIP BETWEEN ACHIEVEMENT AND THE STUDY VARIABLES

Correlations with Scores Earned on each Phase

The second purpose of this study was to investigate the effect of
videotape viewing in each phase on the achievement of students with dif-
ferent backgrounds and abilities. The first step taken to investigate
this effect was to compute Pearson correlation matrices to explore the
relationships between the score earned on each phase and the backgrounds
(semesters of high school science and college biology credits), and abili-
ties (Minnesota Scholastic Aptitude Test score, high school rank, and
grade point average in college) of the students. Correlations also were
used to describe the relationships between the frequency of videotape
viewing in each phase and the background and ability variables. Tables 5
and 6 show these correlations.

Table 5 indicates that there are high correlations between the scores
of students in each phase and the number of high school science credits,
the Minnesota Schoiastic Aptitude Test score, the high school rank, and
grade point average. With the exception of television viewing, the study

pattern that correlated highest with scores in each phase was use of the
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study guide. Studying fro e textbook was negatively correlated to

scores in a2ll phases. while studving from lecture notes was nDoorly corre-—

iated to scores. The correlation matrix shows also that students who
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Table 5.

Variables
correlated
Lo score

H5SC

310

SR

MS3AT

GPA

l.ec notes
Text
study G.
SRTV]
SRIVZ

SRTV3

1

22(.006)
[156]D
20(.018)
[134]
-38(.000)
[135]
24(.008)
[120]
58(.000)
[52]
08(.388)
[134]
~16(.053)
[134]
25(.004)
[134]
26(.001)
1160]
20(.011)
[160]

29(.000)
[160]

a
Correlations for scores on phases

2

13(.103)
[155]
22(.010)
[134]
~38(.000)
[124]
31(.001)
[119]
66 (. 000)
[151]
03(.703)
[124]
~15(.079)
[124]
26(,003)
[154]
18(.020)
[160]
16(.040)
[160]
27(.001)
[160]

a
Correlations without decimals.

b

()=

Phase score

3 4 5 6
25(.001) 10(.201) 17(.034) 19(.017)
[156] [155] [151] [153]
22(.011) 19(.029) 19(.022) 22(.013)
[134] (134] (133] (133}
-32(.000) ~36(.000) ~-41(.000) -44,(.000)
[135] [135] [131] [133]
30(.001) 36(.000) 32(.000) 30(.001)
[120] [119] [116] [117]
59(.000) 57(.000) 62(.000) 64 (.000)
[152] [152] [149] [150]
14(.102) 11(.202) 03(.722) 08(.368)
[134] [134] [133] [133)]
-12(.156) -16(.066) -23(.009) -,20(.024)
[134] [134] [133] [133]
29(.000) 29(.001) 27(.001) 24(.006)
[134] [134] [133] (133]
15(.067) 20(.012) 20(.011) 23(.003)
[160] [159] [155] [157]
13(.010) 10(.195) 13(.106) 12(.149)
[160] [159] [155] [157]
29(.000) 20(.013) 22(.007) 26(.001)
[160] [159] [155] [157]

significance level; [ ] = number of subjects.



Table 5. (Continued)

Variables
correlated

to score 1
SRYVA 27(.000)
[160]
SRIVS 32(.000)
(160]
SRTV6 32(.000)
[160]
CATTVL 24(,002)
[160]
CATIV2 20(.013)
{160]
CAT'IV3 727 (,000)
[160]
CAT'tV4 27%.001)
160)
CAT'CVS 31?.000)
160}
CAT'TVO

13(.000)
f1601

Phase score

: 3 4 5 6
27(.001) 27(.000) 30(.000) 20(.012) 27(.001)
[1€0] [160] [159] [155] [157]
31(.000) 28(.000) 32(.000) 34 (.000) 34 (.000)
[160] (1601} [159] [155) [157]
30(. 000) 28(.000) 34(.000) 35(.000) 34(.000)
[159] [160] [159] [155] [157]
15(. 069) 10(.232) 16(.042) 16(.052) 19(.019)
[159] [160] [159] [155] [157]
15(.068) 13(.099) 12(.141) 14(.093) 11(.184)
[159] [160] [159] [155] [157]
26(.001) 28(.000) 15(.051) 20(.011) 23(.004)
[159) [160] [159] [155] [157]
24,(.002) 26(.001) 29(.000) 18(.025) 26(.001)
[159] [160] [(159] [155] [157]
30(.000) 29(.000) 31(.000) 35(.000) 32(.000)
[159) [160] [159] [155] [157]
31}.000) 3lf'000) 34 (.000) 36(.000) 35(.000)

159] 160] [159] [155] [157]

¢9



Table 6. Correlations

63

a e e iz
for TV use and their significance

Varlaoles‘ TV use in phases
correlated
to TV use 1 3 4 5 6
HSSC 01 05 06 06 07
(.943) (.522) (.424) (.456) (.372)
[156]h [156] [156] [156] [156]
CB10 13 18 27 18 20
(.122) (.03%) {.002) (.033) (.018)
Ti34 {1343 [134] [134] [134]
HSR =05 -05 -11 -05 -07
CLBUS; . 808) (.208) (.596) (.396)
[135] [135] [135] [135] [135]
MSAT 03 03 07 16 12
(.342) (.737) (.476) (.090) (.189)
[120] {120} [120] [120] [120]
GPA 21 25 28 35 . 34
(.010) (.002) (.000) (.000) (.000)
1152] [152] [152] [152] [152]
TV preference -17 -C1 02 -10 -04
(.036) (.937) (.810) (.224) (.610)
[146] [146] [146] [146] 11463
Lec notes =22 -22 -27 =30 -21
(.012) . (.020) (.002) (.001) (.017)
[134] ! [134] [134] [134] [134]
Text -08 07 -13 -1% -16 -23
(.348) (.%02 (.134) (.027) (.058) (.009)
[134] [134] [134] [134] [134] [134]
Studv G 17 0% 30 28 ! 34
(.057) {.300) {.C00) {.001) {.000) {.000)
[13%4] (1341 L134] f134] (1341 [134]
Spinion 5% L7 21 35 60 60
(.000) (.000) {.000) £.000) (.000)
1341 [134] 1134] [134] [134]
“Correlations without de is.
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When students were divided into two groups, one group who used video-
tapes, and the other group who did not watch any of these tapes, and the
correlations between the scores students achieved in each phase as one
variable, and viewing or not viewing the tapes as a second varlable
(CATTVi...d) were studied, the results showed a significant positive cor-
relation between video-cassette viewing In each phase and the scores stu-
dents achieved on this phase (p < .05 in phases 1, 3, &4, 5, and 6; see
Table 5).

Table 5 also shows that the correlations between TV viewing (both
SRTV and CATTV variables) cn each phas
other phases are positive and significant at the .05 level in most cases,

while they are substantially significant in the others. It seems that

viewing the videotapes in one phase helped students to achieve higher
scores in the other phases.
Table 6 shows that viewing videotapes ccrrelated highly with the time

students spent working with the study guide. This fact held true for all

Durases eacepti Lug sécuid, 11 WIILCH Lie CULIE1dilOll Delweell Viewlug video—

great extent still achieved high scores on zall phases. Also, students who
had more high school science credits achieved better sceores con 211 phases,
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negative and highly significant correlations between scores on all phases
and high school rank. There were no significant correlations between high
school rank and tape viewing. This means that students who had better
high school ranks acnieved better on ali phases even without viewing the
tapes.

There was a low correlation between the number of tapes viewed and
preference for watching television as measured by students' responses to a
questionnaire statement (I don't like to watch television) at the be-
ginning of the course. This correlation supports results obtained in
previous studies which reported that benefit from television

Ll S "lAt

o

related to students' attitudes toward television (Anderson, 1972;

Janoscrat, 1976). A significant correlation between viewing the video-
cassette lectures and preference of watching television as re
students was displayed in phase 1 (p = .036). This correlation, however,
was negative; i.e., students who reported that they did not like watching

television used the videotapes even more than the other students in this

A latalebe s bbatclel
T e ugeliulne (S0 w [eteltyorbnagcier
= Tha s £ v A o mermm et A emeeemia Z_= P
rem :ﬂ;‘. ‘.‘:S‘_:CRSQS CI S:uuents [ \_ucas_.a.uua uuuxuc; A A R S i
..... U R S L O A S : - 3 £ - wa33
duescidnnaire. ilas quesironnalre was adnlnlisterea at tie enc oI the rall

settes. Because questiocns number 47 and 53 were stated in the negative

The correlation between tape viewing and opinions toward the tapes was
rcant., n‘_rle more rimo C"!Yﬁoﬂf's s

viewing viceotapes, the better were their opinions about them. There was
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a consistent negative correlation between viewing videotapes and the time
spent in studying from lecture notes or from the textbook. This negative
correlation is high and significant in the case of lecture note use in
all phases but 1s not significant for use of the textbook in the first
three phases. This means that students who viewed more of the videotapes
studied less from lecture notes and the textbook except in phases 1, 2,
and 3 where the textbook was used in addition to viewing the videotapes.
Although studying from lecture notes was negatively correlated to

studying from the videotapes, using lecture notes apparently did not

affect students! scores

Fe

n each phase based on a low or nonsignificant
correlation in all phases.

To summarize, the study of the correlations showed that of the four

study variables used only TV viewin

wing and the study guide correlated sig-

nificantly with the score. It would seem that viewing the television
lectures in one phase helped students achieve higher scores in the other
phases. Students who had high ability and/or were well prepared achieved

tiiglel scures in all pnases, witn or without using the television lec-—

of video cassettes viewed. It seemed that high ability and well-prepared

students viewed more of
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Effect of TV Viewing on Score on each Phase

To test the effect of TV viewing on achievement, thé following null
hypotheses were formulated:
1A. There is no significant difference in highest score achieved by
students who had strong backgrounds and students who had weak
backgrounds.
B. There is no significant difference in highest score achieved by
students who viewed videotapes and those who did not.
C. There is no interaction between the students' background and
vicdeotape viewing habits.
2A. There is no significant difference in the highest score achieQed
by students who had high abilities and students who had low
abilities.
B. There is no significant difference in highest score achieved by

students who viewed the tapes and those who did not.

C There
. inere

e

s

(o]

tion between the students' &ebilities and

viewing of the tapes.
To test these hypotheses, students were divided into high and low
groups using a median split according to the number of high school science
semesters (HSSC), college biological science credits (CBIO), grade poi

- < e s e

average (GPA), Minnesota Scholastic Aptitude Test score (MSAT), and hi

b PN N\ ma.s Al et n —mata A P e et b An1T A3 Ty 7T ~ T A
scheel renk {(HSR). This division created subgroups caixed Hi HSSC, Lo
ja ~ T3 TN YA DTN TS AT T A AMQAM T2 MDA Iaks ¥ LA S Taln) —— T o~
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not use tne videotapes. Tables 7-16 show the means for the subgroups who
viewed the television lectures and the subgroups who did not view the
tapes in the six phases. The tables also show the level of significance
of the main effect of TV viewing as an independent variable, and the
main effect of HSSC, CBIC, MSAT, GPA, and HSR as the second independent

variable.

Discussion of the ANOVA

The major objective of this part of the study was to evaluate the
effect of TV viewing on different groups of students wno had different
backgrounds and abilities and to see if certain students would gain more

than other students from viewing the videotapes for each phase.

Tables 7 through 12 show that HSSC afifected score in the first three

phases only. In these three phases, students who had more high school

science preparation achieved better scores. Videotape viewing seemed to

compensate for weak science background. The mean score which the Lo HSSC

group obtaimed aiter viewing the videotapes exceeded the mean score
achieved Dby the Hi HSSC group without viewing the tapes. In the six

chases, the mean scores sihow that Lo HSSC group benefitted more ifrom TV

2 sty mlham SL S eaa I TTQRQN aaene Mln et~ AT Tlama ERPRE RO
Vviewing Then Cic tine Hi aSSC group. L€ nymoer O0I CcOoLugege 010108y CT
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Table 7. Mean score for the different groups of students, and the proba-

bility for the independent variables and interaction between
them, Phase 1

Probability
No TV TV TV VAR interactcion

.., -a s

Hi HSSC 24.2154] 24.9141]
.00 .00 .06

Lo HSSC 21.9[34] 24.3[27]

Hi CBIO 24 .4[53] 25.2[36]
.01 .03 .60

Lo CRIO 23.20411 24,5024

Hi MSAT 23.2[36] 25.8[20]
.00 .28 .14

Lo MSAT 23.2[38] 24.2126]

Hi GPA 25.3[28] 25.7[30]
.01 .00 .18

Lo GPA 22 5[63] 24.27139]

Hi HSR 21.7[37] 23.9728]
01 00 04

Lo HSR 24,8041 25.2[29}

a, . § ..
[ ] = number vf subjects.

Hi CBIO group who did not use the videotapes. However, 1t seems that TV
viewing benefitted the Hi CBIO group more than the Lo CBIO group.
These results suggest that videotape viewing especially helped

students wno had Lo HSSC backgrounds to achieve higher scores in all

The main effect of MSAT scores was significant in Phases 2, 3, &, and
ignificant in Phases 2, 3, &, and

5 (p < .05). Videotape viewing helped the Lo MSAT group to achieve a mean

score aimost equal to or slightly higher than the mean score achieved by

4

- —_ YIS A A FTY — - v e 1o - s me = - - - - - 4 !
tnie o1 MSAT gY0uUp witnout viewing tioe videotapes in Phases l, 3, 4, 5, and
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Table 8. Mean score for the different groups of students, and the proba-
bility for the independent variables and interaction between
them, Phase 2
Probability
No TV Y TV VAR Interaction
Hi HSSC 21.7[511%  22.0[44]
.06 .04 .08
Lo HSSC 19.5[29] 21.8[31]
Hi CBIO 22.0[28] 22.8[41]
.49 .02 43
Lo CBIO 21.1{39] 21.G{26]
Hi MSAT 21.1[34] 23.9[21]
.06 .02 .01
Lo MSAT 21.0[33] 20,8[31]
Hi GPA 23.0[24] 23.4[34]
.25 .00 .77
Lo GPA 20.1(43] 20.7[58]
Hi HSR 19.6{33] 20.6(31]
.16 .00 .71
Lo HSR 22.3139] 22.9[31]
a ; Y .
[ 1 = number of subjects.
6. The Hi MSAT group gained the most from TV viewi in all phases. A

significant interaction between students' abilities and TV viewing was

found in Phase 2 (p = .01). The Lo MSAT group who used the videotapes

achieved a lower mean score than Lo MSAT group who did not view th

1%
rt
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- Ed - o S [ORs ) - EJ SR e e e el - - Ay . -~
Lle main eérrect of Gra was nighdiy Signair "icant in uete“u“uuo 5C2CTe 1n
thases {(p = .00). Alse, the main effect of videotane viewing was

scores in Phases 1, 3, 4, 5, and 6, but not in Phase 2 where the differ-

the mean gecores achieved bv the TV viewers and nonviewers was low
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Table 9. Mean score for the different groups of students, and the proba-
bility for the independent variables and interaction between
them, Phase 3

Probability
No TV v TV VAR Interaction

Hi HSSC 22.1[491% 24.0746]

.00 .00 .81
Lo HSCC 20.5[34] 22.1[27]
Hi CBIO 22.8(25] 24.2[44]

.02 .01 .97
Lo CBIO 21.3{43] 22.7122}
Hi MSAT 21.9[34] 24.2[22]

.00 .05 .46
Lo MSAT 21.0[35] 22.4129]
Hi GPA 23.5[27] 24.6[31]

.00 .00 .39
Lo GPA 20.4 [58] 22.4[64]
Hi HSR 19.9[33] 22.4[32]

.00 .00 .30
Lo HSR 22.8[39] 24.2[31]

a e .
[ ] = number of subjects.

The differences between the mean scores achieved in Phases 1, 3, 4, and 5

AAAAAA - Tamda =lmn T MDA e o . | ~A hhmem A&l —— Cammen T wed Avs
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and Hi HSR groups to achieve higher scores in all phases excepnt Phase
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An interaction between
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V viewing was found in Phase I, which

indicates that the Hi HSR group, i.e., the lower students, differentially

benefitted from TV viewing more than the other group. The mean scores
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Table 10. Mean score for the different groups of students, and the proba-
bility for the independent variables and interaction between
them, Phase 4

Probability
NO LV v TV VAR Interaction

Hi HSSC 21.2(551%  22.5[40]

.00 L14 .04
Lo HSSC 19.5[41] 23.2[19]
Hi CBIO 21.3033] 23.5[36]

.01 .08 .33
Lo CBIO 20.71471] 21.7118]
Hi MSAT 21.3[34) 23.7121]

.00 .01 45
Lo MSAT 19.9[41] 21.9023]
Hi GPA 22.9[28] 24.4[29]

.01 .00 .99
Lo GPA 15.6[71] 21.1[31]
Hi HSR 19.1[43] 21.5[22]

.00 .00 .38
Lo HSR 21.9[42] 23.2[28]

1= N - . -
[ ] = number of subjects.

show that Hi HSR group benefitted more than Lo HSR group from TV viewing
not only in Phase 1, but in all phases.

Students' perception of the videotapes covering Phase 2 (nervous
syvstem, tape numbers 303.1, 303.2, 303.3, 303.4, and 303.3) supports and

internresrs the nongionificrants affart Af TU wismiinae imn Aotosmimtnan~
YDreos Tne nongigni of TV wviewing in

CAAA S

L2Clle S22 CL O AV VISWANS LT QLT n = LI C L

- 3 -~ - 3 -7 5 - 5 ~ lele -3
tnhis phase. Students repor;ed i thelr answers itce guestlonnalre cnez that

tape numbers 303.1, 303.2, and 303.5 had terms that were nct clearly de-

f{ined; tape number 303.35 was considered by students to nave the most ill-

fape numbers 303.2 and 303.5 were evazluated as neutral in



Table 11. Mean score for the different groups of students, and the proba-

bility for the independent variables and interaction between
them, Phase 5

Probability
NO TV TV TV VAK Interaction

Hi HSSC 20.5[581% 22.7(35]

.00 .07 .16
Lo HSSC 18.9[40] 22.8[17]
Hi CBIO 20.6134] 23.5[34]

.00 .15 L1l
Lo CBIO 20.4148] 21.5[17]
Hi MSAT 20.5[34] 23.7[19]

.0C .02 .33
Lo MSAT 19.3{43] 21.3(20]
Hi GPA 22.1[30] 24.0[26]

.00 .00 .53
Lo GPA 19.0{711 21.6128]
Hi HSR 18.6[43] 21.4[20]

.00 .00 .69
Lo HSR 21.3142] 23.6(26]

a - N 1.
[ ] = number of subjects.

explanatory value, which mav indicate that the examplies were not suffi-

ciently clear to nhelp students to understand the concepts presented. Also,
the organization of material in tape numbers 303.2, 303.4, and 303.5 was

evaluated as neutral, while most of the cther tapes were evaluated aswell-

organized. Tape number 303.2 was evaluated by students to be the most dif-

Iicult tape to understand and was also the only tape evaluated as neutral
when the useliulness oI the tapes was consicdered. All other tapes were con-

sicerecd useiul. Also, while examplies given in the videotapes were con-
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Table 12. Mean score for the different groups of students, and the proba-
bility for the independent variables and interaction between
them, Phase 6
Probability
No TV v vV VAR Interaction
Hi HSSC 20.3[581%  22.2[37]
.00 .08 .07
Lo HSSC 18.6[40] 22.6[18]
Hi CBIO 20.6[31] 23.1[37]
.00 .05 .13
Lo CRIG 20.11491 20.8({161
Hi MSAT 20.3[34] 23.0[19]
.00 .19 .32
Lo MSAT 19.9[44] 21.4[20]
Hi GPA 21.2[30] 24.2[27]
.00 .00 .20
Lo GPA 19.0[71] 20.6[29]
Hi HSR 18.8[44] 20.41[20]
.00 .00 .29
Lo HSR 20.8[43] 23.6[26]

a - e
[ 1 = number of subjects.

tapes perceived

Tape number 202
12pe number >SUS.

- n————

information it presented.

parts from the tapes would

but they were neutral

Videotape viewin

not correlated to the use of the study guide

terpretation of the nonsignificant effect of

as not having enough examples to explain the materizl.

+ha rtacrhndinsldtr AF

R N T . “a

When students were asked if deletion of large

affect the information

(see

theyv wanted to learn from

Table 6). Another in-

videotape viewing in cdeter-



mining score in this phase could be attributed to this fact.
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Students did

not combine videotape viewing and study guide use in their studying for

this phase, which appears to be a condition for benefitting from videotape

usc.
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variables on students'

to compensate for the weaknesses

is detailed discussion of

the
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effects of the DaCKGTOUnG and abil

ty
scores on each phase and the ability of TV viewing

students had in background and ability

may be summarized as follows:

1.

In Phase 1, both science background and ability were significant-
ly effective in determining score. TV viewing compensated for

weak background and low ability.

In Phase 2, science background was significant at the .05 level
in determining score. The main effect of ability was highly
significant. Videotape viewing failed to compensate for weak
background and low ability in this phase.

In Phase 3, background was significant in determining score at
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ability variables were

cassette viewing compensated for both weak background and low
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meore than the Zow 2bility group did in this ghase.

TV viewing helped all four groups, i.e.
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groups and low and high ability groups, to achieve higher mean
scores and compensated significantly for low ability.

5. 1In Phase 5, background effects were not significant, and ability
variables were highly significant in detecrmining score. IV vView—
ing helped iow background and ability groups to achieve signifi-
cantly better scores. The low ability group achieved almost the
same, if not better, mean scores than did the high ability group
not using the video-cassette lectures.

6. In Phase 6, the HSSC background effect was not significant, but
CBIC was significant at the .05 level. TV viewing compensated
for weak backgrounds and helped both weak and strong background
groups to achieve better mean scores. Ability as measured by
GPA and HSR variables was highly significant in determining
score, but was not significant in the case of the MSAT variable.

TV viewing helped low ability students to achieve better scores,

but it seems that high ability students benefitted more from TV

Viewling tnan 4a4la LOowW dD1l1ilily sLudellls.
v eeln —aw b ~~— b -
The conclusicon which may be drawn from these results is that studants
TINA 11coA tha vt AAa~ - bl o - 3 3 T
wne usec the videc-cassette lectures achieved better scores in all phases,

wnetner they nad ilow or nigh ability or different background preparation.
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A significant interaction between high school science and tape view-
ing was found in Phase 4 at the .05 level. Also, near significant inter-
action between those two variables was detected in Phases 1, 2, and 6 at
vels, respecti
an ordimal interaction as defimed by Cr
action in Phase 1 shows that the group that had a higher number of HSSC
and viewed the tapes achieved the best mean score compared to the other
three groups. In Phases 4 and 6, the group that had weak HSSC backgrounds
achieved a better mean score than the other three groups.

Although one might assume that the same groups of students were used
in the six different ANOVA analyses, it was possible that a TV user for
one phase might be a nonuser in another. To determine whether the inter-—
action was general throughout the course, three other two-by-two analyses
of variance were conducted. The first analysis was between grade for the
whole course as a dependent variable and HSSC and TV viewing as independ-
ent variables. The second analysis involved the final score achieved on

vt S ne +ho Asnendonrt
2 e e

16 H d T ng as independent variabies. The third
analivsis was between the sum of points a student achieved on the six
phases, which represents 704 of the fingl zrade inm the course, a2s 2 de-
pendent variable and HSSC and TV viewing as independent variables. The
results are shown in Table 13.

These results show that students who had a high number of HSSC and

viewed the ta
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Table 13. Means of grade, score, and total points for Lo HSSC and Hi HSSC
students, probability for the independent variables and their

interaction
Probability
No TV v TV VAR Interaction

Grade
Hi HSSC 2.831291%  3.68[63]

.00 .01 .64
Lo HSSC 2.47119] 2.14[35]
Score
Hi HSSC 41.6[29] 50.3[66]

.00 .00 .95
Lo HSSC 1.97231 40.3[38]
Total points
Hi HSCC 172.0[29] 188.8[66]

.01 .00 .52
Lo HSCC 137.7(23] 165.1[38]

“[ ] = number of subjects.

in determining grades, final scores, and number cf points achieved by the
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the score the Hi HSSC group achieved not viewing the tapes. The same
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results were observed in the last analysis, and students with weak science
backgrounds achieved significantly higher points when they viewed the
tapes, and the mean points for this group increased from 137.8 to 165.11
with a difference of 27.33 points. “the Hi HSSC group mean increased Irom
172 to 188.9, a difference of 16.9 points. These figures support the
pfevious results showing that tape viewing compensated for weak prepara-
tion in high school.

A significant interaction between HSSC and TV viewing was expected in
one of these three analyses because of the significant interactions which
were cbserved between those two variables in four ¢f the six phases. The
results obtained show no significant interaction between HSSC and TV view-
ing. The interpretation was that the interaction effect was not generally
significant threough 211 the course.

Another purpose of this study was to identify the characteristics of
the groups of students who used the videotapes. The third hypothesis of
this study was stated in the null form as:

A, rnere 1s mo diIference in the NUMDEr OL Llapes viewed Uy gluuyd ul

students who had different backgrounds.

B. There is no difference in the number of tapes viewed by groups of
students who nad different abilitics.

C. Tnere is no interaction effect becween scudents &bilities and

students’ backgrounds on tape viewing.
The background variable used to test tiils hypothesis was thé number of
hours in cellege biclegy 2 student studied hefore or concurrent to taking
Zoclogy 153 (CBIQ). Crade point averzge {GP2) was used as an indicator of
student 2biliry., These variables were chosen after reviewing the Pearson
correlaticon znalysis that was run befween taps viewing znd a2il the back-
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ground and ability variables involved in this study (see Table 5, p. 60).
Students were divided into Lo and Hi GPA groups and Lo and Hi CBIO groups
using median splits. A two-by-two analysis of variance in which the num-
ber of tapes viewed in all phases was the dependent variable and the
number of college biology credits and the grade point average as the inde-
pendent variables was carried out. Table 14 shows the mean number of
tapes viewed through the whole quarter of 1978 by the four groups who had
different abilities (Lo and Hi GPA) and different backgrounds (Lo and Hi
CBI0). The means in this table are underestimated because students who
did not view any tapes were included.

Table 14. Means of the number of tapes wviewed through the whole quarter,

and the significance of GPA and CBIO in determining the number
of tapes viewed

Probability
Lo GPA Hi GPA GPA C3IO0 Interaction
Lo CBIO 6.7 [48]2 11.0 [17]
.06 .00 .97
Hi CBIQ 13.0 281 17.0 [311

Table 14 shows that the main effect of GPA on student viewing of

tapes through the whole quarter was not significant at .05 level, although

o~ —
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{p < .01). Students who studied more biclogy coursges in
concurrent to taking Zoology 155 viewed significantly more tapes than éid

students who took fewer biologv courses. The grounp of students who had
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more than four credits of college biology and who achieved higher grade
point averages at the end of the Fall Quarter of 1978 viewed the most
videotapes. The Pearson correlation matrix showed that students who
viewed more tapes also spent more time studying Irom the study gulde and
less time using the text and did better in the course. It aliso seems true
that the more college biology credits students obtain, the more they are
interested in learning about biology from all material resources available
in this course. No significant interaction was detected between GPA and
CBIC in this analysis.

To accommodate the approach used udy—-—~investigating the use

rr

n this s

}.h

of videotapes in each separate phase--additional two-by-two analyses of

variance were performed, in which the number of videotapes students viewed

=

n each phase was the dependent variazble, Grade peoint average (GPA) and
number of college biology credits (CBIO) were the independent variables.
When the distributions of the numbers of tapes viewed in each phase were

examined for homogeneity, they were not normally distributed. A square

TOOU Transriormation Of the number of tapes viewed was used TO artain

hAamAoa T =7 Tahla 1K Q’.—\nr.rs o *-»-—\“Sw'fn-»-mon" means AF +Fha muaemhay AF Sonac
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number of college bioleogy credits main effect was sign

£ —~— _—— - T L2 s —_——
MININg Cn€é num r tapes viewed om tne first phnase.
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wno viewed thnose tapes saw them Ior curiosity, as tnis course would be the
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Table 15. Means of number of tapes viewed in each phase, and the sig-

nificance of GPA and CBIO in determining the number of tapes
viewed

Probability

=PA ui GPA zPA CRIO Tnteractinn

}=

Lo CRIO .50481% .70171

.15 .10 .94
Hi CBIO .7[38] .9[31]

3 Lo CBIO .7[48] 1.0[17]
.25 .04 .72

.35 .CO .41

.05 .00 .77

.04 .02 .79
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a _ X e
[ ] = number of subjects.

first for many of them zo be taught using this system of instruction.

and achieved z higher grade point average (more than 3.00) viewed more
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effect of CBIO was significant at the .05 level, while GPA was not sig-
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nificantly effective in determining the number of tapes students viewed in
these two phases. 7The main effect of GPA was significant in phases four,

five, and six, and this significance could be explained by either one or

b R PR S L aTVNN el A camm o~ mm -
VielL v (W98~ A\ LLUWA L5 L TADVLILD e
b} . N ely 3 A TS~ ~ .y~ — - £2 - b
1. Students who aspired to higher grades were nmot satisfied with

the grades they obtained in the first three phases and, there-
fore, decided to spend more time and effort in achieving their
goals.

2. Those students realized after using the tapes in the first three
phases that viewing these video-cassettes helped them to answer
the test questions and, therefore, viewed more tapes and achieved
better grades.

This second explanation was supported by the students' responses to the
guestionnaire which investigated the reasons for viewing the tapes.
Fifty-eight percent of the students agreed that they decided to view more

tapes after they took the first examination. The main effect of CBIC was

A m—— T AT e L~ ~ e £ emm A~ -

- =l - —— - [ e
lhdfmiid y WA LLlA s Gl Al W LNl ML AL S L MMM S L VA LQMED D eWUUTLILD YV awwew A

table shows when hypothesis three was accepted or rejected through the six

bhases.
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Table 16. Summary of the results obtained from the analyses conducted to
investigate hypothesis three
Hypothesis three

Phase A B C
1 accepted accepted accepted
2 rejected accepted accepted
3 rejected accepted accepted
4 rejected rejected accepted
5 rejected rejected accepted
6 rejected rejected accepted

Effect of Information Resources on Achievement

The last purpose of this study was
study guide, the

achievement of students. Because these

students were divided in this investigation into low

background groups using median splits.

2 decision was made to use onily HSR as

ties. This variable was &z sig

study and correlated significant
A new variable was thus used to
iable, which was callec background

-

number olleg

¥

to investigate the effect of the
textbocok in determining the

information resources could dif-

-

_________ Aanad hac

kgrounds.

and high ability and
Because of the constraint of time,

the students' abili-

-

Latta et al. (1978)

*

PP o Mmoo aaam b
UGencs valNgs SUnGS.

[¢]]
or

was computed Dy
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the high school science semesters a student attended. Achievement of
students was measured by the total points and computed by summing up the
highest scores a student achieved in all six phases. Students whose HSR
was less or equal to 19 were considered a high ability group. Students
who ranked higher than 19 were considered a low ability group. Also, stu-
dents who had more than 5.33 semesters of science were considered a high
background group. Students who had equal to or lower than this number of

semesters were the low background group.

The hypotheses investigated are stated below:

-
>

1A. There is no significant difference in points achieved between
students who spent

=) manv hourg o fowor houre ctudvine from the
ent manv hoursg or ewray hour s gtuCying e
t

he texibook, the study guide, and the video-

PEDAROHIg

lecture notes,
tapes.

rence in points achieved between

B. There is no significant diffe
igh ability
igh ability.

students who had low and h

C. There is no significant interaction between the students' abili-
ties and the information resource they used.

2A. There is no significant difference in points achieved between
students who spent long hours or fewer hours studying from the
lecture notes, the textbook, the study guide. and the video-
tapes.

students wno had low or

C. There i1s no sign
n

ficant interaction between the students' back-
grounds ana CI nt ;

ormation resource they used.

A Tearson correlation matrix was computed between lecture notes,




Table 17.

Correlations

l.,ec Notes

Text

Study G.

Y

BKG

HSR

s

a, . ,
Correlations without decimals.
wise deletion was used).

for study resources and achievement for low HSR and high HSR students®

l.ec Notes Toext Study guide TV BKG HSR PTS
-34 .03 -32 05 -14 24
(.007) (.83) (.01) (.72) (.28) (.06)
=07 -07 -03 17 23 =24
(.62) (.57) (.82) (.19) (.08) (.06)
07 27 43 33 -25 58
(.69) (.05) (.001) (.01) (.05) (.00)
-
-25 ~-19 21 25 -20 32 2
(.07) (.17) (.14) (.05) (.13) (.0L) -
(2]
S
-02 05 -11 08 -07 39
(.91) (.72) (.44) (.57) (.60) (.002)
-09 24 -06 07 14 ~-37
(.49) (.09) (.65) (.63) (.32) (.003)
06 ~04 08 35 19 03
(.67) (.79) (.59) (.01) (.16) (.83)
High HSR
() = significance level. For low HSR, n 60 students (list

For high ISR, n = 52 students (list wise deletion was used).

98



Table 18. Correlations between stuly resources and achievement for low BKG and high BKG students

Lec Notes Text Study guilde TV BKG HSR PTS
[.ec Notes ~17 08 -35 -20 -.01 11
(.17) (.51) (.00) (.10) (.91) (.39)
Text: -75 -11 =21 04 19 -32
(.09) {.36) (.09) (.78) (.13) (.01)
Study G. ~03 37 43 11 -25 55 i
(.87) (.01) (.00) (.39) (.04) (.00) ®©.
on
v -23 -002 12 07 ~12 28 S
(.12) (.99) (.43) (.59) (.33) (.07) &
[a]
(o]
BKG 19 12 19 -26 -02 29 g
(.22) (.42) (.22) (.08) (.85) (.02) a.
BSR -03 19 09 16 -04 -52
(.83) (.19) (.56) (.28) (.79) (.00)
PTS €3 -06 13 27 ~12 ~16
(.85) (.70) (.38) (.07) (.43) (.29)

Low background

4correlations without decimals. () = significance level. TFor high background, n = 67 (list
wise deletion was used). TFor low background, n = 45 (list wilse deletion was used).
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Discussion of the Correlations

Table 17 shows that high ability students' achievement was highly cor-
related to the time spent using the study guide and the videotapes. Theef-
fects of studying from lectures notes on total points was substantial for this
group. Studying from the textbook correlated negatively to students'
achievement. High ability students who studied more from lecture notes spent
less time studying from the text or watching the videotapes. Students who
used the study guide heavily seemed to spend more time viewing videotapes.

The low ability group achievement was highly correlated to videotape
viewing. None of the other three information resources helped this group
achieve higher points. Students in this group who studied more from the
study guide spent more time studying from the textbook.

In Table 18, the high background group achievement was correlated
significantly to the time spent in using the study guide. Videotape
viewing correlated with points achieved at the .07 level. Again, studying
from the textbook correlated n
viewed the tapes more spent more time using the study guide and less time
using the lecture notes.

Students who had weak science backgrounds achieved better scores when
they spent more time viewing the tapes. Videotape viewing is the only

variable of the four information resources that was substantially corre-

ar 2tisn was tnd tetween the
time spent studying frem the text and the study guide,
The conclusion that could be drawn from these results is that stu-
dente whe had good science backarounds 2nd ahilities bhenefitted the mest
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from using the study guide. High ability students seemed to be able to
benefit from lecture notes. This could be due to their ability to under-
stand the material presented in lectures and (or) to their ability to take

meaningful notes from these lectures. Videotape viewing helped both

5

groups of students who had high abilities and

r

1igh science backgrounds tc
achieve higher scores, while studying from the textbook had a negative
effect on their achievement. This negative effect was not predicted, and
one possible explanation for it could be that the text was not oriented t
answering questions in the tests. Students who had low abilities and

backgrounds benefitted only from videotape viewing and not from the use of

other study materials.

Test of Hypotheses

To test the hypotheses stated previously, eight two-way analyses of
variance were carried out. In these analyses, students were divided usin
the median split into low and high groups according to their abilities,
backgrounds, ané the use of the informeation resocurces. Tables
show the mezans of points students with different abilities and DECRErcunds
achieved when using the different sources of information.
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students significantlyv. O0f the four information sources, onlv videotape
viewing had & significant effect on points achieved {p = .CLl). Investi-
gating the means shows that studying from lecture notes was deneficial
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to achieve higher scores, even though the gain was not significant. From
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Table 19. Means of total points, significance of main effect and interac-
tion of the study resources for students who had low and high
high school ranks

Significance
Lec HER i ESR var HER Interacticn

Lo Notes 188.6[31]% 178.9[24]

.18 .00 .04

Hi Notes 203.6[29] 174.6[28]

Lo Text 203.2[29] 175.0[26]

.18 .00 .05

Hi Text 189.0[311  178.2[26]

Lo Study G 179.9[241  175.2[25]

.26 .01 .10

Hi Study G 184.4[46] 150.2[40]

No TV 168.3[25]  146.1[22]

.01 .01 .92
TV 190.9[45] 166.9[43]

7

number of subjects.

the correlation matrix (Table 17), low ability students who spent more

time studying from the text combined their studies from the text with the

study guide.
and the textbook for the high ability students.
reason for the negative effect of the text on
spent using the study guilde seemed to be more

tv group than for the low ability group.

There was no significant correlzstion between the study guilde

This might be another

their achievement. Time

iy

fruitful for the high abili-

Videnrape viewing heliped both

low and high ability groups to achieve better scores.

Results in Table 20 indicate that the study guide, the text, and

videotape viewing had a significant main effecr.

ackgrounds was h

Also, the main effect of

<l T LomiEl e (- < NTA MThimn emaama ~&
dLgrily S;.gua.A.*\.auu \P e/ . i€ means oI



\O
,,-J

Table 20. Means of total points, significance of main effect, and inter-
actions of study resources for students who had different back-

grounds
Significance
Lo BKG Hi BKG Var BKG Interaction
Lo Notes 177.90291% 190.8[33]
.31 .002 .78
Hi Notes 181.1[34] 196.4[34]
Lo Text 183.4[35] 200.0[30]
.02 .001 .74
i Text 174.87281  188.5[37]
Lo Study G. 176.5033]  180.9[29]
.001 .003 .05
Hi Study G. 182.9[30]  203.4[38]
No TV 169.5[24] 184.1[15]
.002 .007 .67
TV 185.8[39]  196.4[52]

*[ 1 = number of subjects.

points achieved by groups of different backgrounds show that the gain in

score achieved by nging the lecture nores was neot significa
from the textbook had a significantly negative effect on points. The
studv guide was more beneficial for the high background group, while TV
viewing was more helpful for the low background group.

The conclusion that could be drawn from these results is that video-
tape viewing was the most beneficizl source of information for students

who had low abilities or low backgrounds. Tnese results support tne re-

sulis obtained when videotape viewing effectiveness was investigated using
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consistent with the results Dolphin obtained when he evaluated TV viewing
effect on achievement (Dolphin, 1980).

Table 19 shows significant interactions between students' abilities
and the information sources used. These interactions are illustrated in
Figures 1-4. Studying from the lecture notes was differentially benefi-
cial for high ability students. The interaction between students' abili-
ties and the lecture notes was significant at the .03 level. TFigurel shows
this interaction. Low abilityv students did not gain from studying the
lecture notes. These findings could mean that low ability students do not
benefit from large enrollment lectures as much as high ability students
do, and consequently different methods of teaching should be provided for

them if they have to achieve the objectives desired from the course. The

nificant at the .05 level. The high ability group did not use the study
guide t¢ help them through their studying from the text, and the time they

HE SO SE §4 54

spent with the text had a negative effect on their performance. TFigure 2
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Figures 5-8 show the gain in points students of different backgrounds
achieved and the interactions between background and the information re-
sources. The interaction between students' backgrounds and the study
guide was significant at the .05 level. The high background group differ-
entially benefitted from using the study guide. They combined viewing
videotapes with using the study guide, while the low background group
combined the study guide with the textbcok. This means that they tried to
answer the guestions in the study guide from the text, but it seems that
this was not a successful strategy. However, a nonsignificant correlation
was found between points and the study guide. High background students
benefitted from using the study guide and the videotapes, while the low
background group benefitted only from viewing the videotapes.

Te summarize, the high ability group benefitted f£r
notes, the study guide, and videotape viewing. The low ability group
benefitted only frem videotape viewing. Also

e .
, the high background grou

u jad 2 v wing. Lhe gquesticon thus became
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answered from the results obtained from the step-wise regression znalyses.

Tables 21 and 2Z show these results.
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Table 21. Step-wise regression analyses of points for low and high
ability groups

RZ
High HSR(n=70) Low HSR(n=60)
Lecture nctes - .05
Textbook .003 .01
Study guide .002 .33
TV viewing .16 .03
Total R2 .165 42

Table 22. Step-wise regression analyses for points of low and high back-
ground groups

2
R
Low background(n=63) High background(n=67)
Lecture notes .001 .0004
Textbook .01 .07

Study guide
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Table 22 shows that for the nhigh background group, 30 percent of the
variance in points achieved is attributed to use of the study guide. The
textbook explained 7 percent of the variance. TV viewing explained about
14 percent of the variance in points acnieved Dy The 10W background group.
The study guide is the second predictor, and finally the lecture notes.

The conclusicn that could be drawn from these results is that better
students benefit from using the study guide with the videotapes, while
students who have low abilities or backgrounds benefit from TV viewing.
These results are consistent with the results obtained before from the
ANOVA znalyses and slso shows that Lo HSR and Hi BKG students w

predictable.
The Television-Study Guide Strategy

The strategy of using the study guide combined with the television
lectures was investigated. A two-bv-two analvsis of variance was carried
out in which the total number of points was the dependent varizble, where

Cile Llies spent using Une study gulde dand Ceievislon Lecrures were the in-

2 -

s - EP
118l Stud Giae TOUpS.
5 ) k

tained and the mean score IOr eacnh OI these Iour grouds.

controllead. .n tThe second analiysis, HSK was controilec gna in tne jast
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Table 23. Significance of the main effects and the interaction of TV

viewing and the study guide and the means of total points for
the groups

Significance
Lo Stuady G. Hi Study G. v Study G. Interaction
Lo TV 176.7[37]° 187.2[27]
.05 .002 .4
Hi TV 181.4[25] 199.2[41]

a . -
[ ] = number of subjects.

analysis BKG variable was controlled. Table 24 shows the significance of

the main effect of TV viewing and the study guide on achievement in the

three different analyses of covariance.

Table 24. Significance of the main effects and interactions of TV viewing

and the study guide controlling for background and ability
variables

Significance of the
main effect of

Analysis Y Study G. interaction Variables contrelled
1[1121° .09 .009 .91 'HSR and BXG
2{112] .06 .006 .86 HSR

3{130] .05 .008 .59 BKG

[ ] = number of subjects.
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Discussion

Results in Table 23 indicate that both TV and study guide main ef-

Fh

ects were significanc at the .05 level. The interaction between them was

)

s o~ _ L
10C SIEgNil

"

icant. As expected, students who used both achieved higher mean
scores than did the other three groups. The same results were obtained in
the other three analyses in Table 24, except that TV main effect did not
reach significance at the .03 level in the first two analyses, even though
they were substantially significant.

The conclusion that ceould be drawn from these results is that the
strategy of using the television lectures to answer the study guide ques-
tions was effective in helping students achieve higher scores regardless
of their abilities or backgrounds, and therefore students should be moti-

vated to use such a plan.
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CHAPTER VI. DISCUSSION AND SUMMARY OF RESULTS

Discussion
Frogquency of uge of the videotarves

This study compared the usage frequencies of videotapes in two dif-
ferent quarters in Zcology 155 which was taught by the PAS system by two
different instructors. Results showed that students used the television
lectures whether they included theilr imnstructor or not, even though they
used them more when their own instructor presented the tapes.

Some tapes were viewed by more than 75 percent of the students
attending the course, while others were viewed by only 10 percent of the
students. Students tended to spend more time viewing the video-cassettes
in the weeks they had tests. The number of students who viewed the tapes
tended to decrease toward the end of the quarter, compared to the number
of students who viewed them zt the beginning of the quarter. The tele-
vision lectures in Phase 3 were viewed most often, while Phase &4 tapes
were uged the tescst The guatiry of 211

iAo Arsnoa o
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to be satisfactory except the tapes covering Phase 2 which received the

ne the te
g tne e

(3]

evicion

opportunity to view the tapes as often as necessarv and to study the illus-

rations on the tapes which increased their understanding of the coursemate-

ct

izl. Another reason reported for viewing the video-cassettes was the oppor-

(el
LT

unity to study a:t thelr own pace. This reazson nas appezred as one oi the
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1971; Chapman, Holloway, and Kelly, 1977). The last reason given for
viewing the television lectures was that students believed that they could

learn more when they had the opportunity to see and listen to the course
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instructer or seeing it in a textbook.

Perceptions of students clearly indicated the usefulness of the
videotapes, In helping students understand the course material.
Further, the television lectures provided the course information for about
23 percent of the students attending in Fall, 1978, who did not go to the
lectures because of conflicts between their schedules and the lectures.
Providing these tapes for the students to use on their own time was an
important feature, for about one-fourth of the students enrolled in the
course. Another important goal that was fulfilled by providing the tele-
vision lectures was to help students who had weak backgrounds in biology

to study independently to compensate for thelr deficiencies. TForty-one

percent of the students enrolled in the course reported that they viewed

the togpes tco hialp thom remedy bockground datriciencies.

It is interesting to note that there was no significant correlation
between rhe time students spent viewing the television lectures and their
preference Ior watching talevisicn., It szems thar students whe £id not
censider televisicn their preferred medium of raceiving information used

the videotapes as often as the other students did. In this study, stu-

dents who viewed more oI the tapes had az more positive opinion toward
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~hat attitudes of students become mere favorable toward educational tele-
vision after they have experience with it (Schramm, 1970).

The effect of the videotapes on achievement

The preliminary step in studying cthe effect television leciures nave
on the achievement of different groups of students was to calculate the
correlations between television viewing and achievement on each phase.
The correlation was significant in all six phases. Students who spent
more time viewing videotapes seemed to spend less time using the textbook

or studying from their lecture notes and more time answering the study

poe

guide questions in all phases except Phase 2. ANOVA analyses confirmed
those results. The background varizbles (HSSC and CBIO) affected score

significantly in the first three phases, while their effect was substan-

tial

4o

n the last three phases. This decreased effect of background on
score would be interpreted in two ways. The first is that the learning of
material in these phases is not related to the material students learned
in high school. The other explanation is that when students proceeded

tnrougn Ttne course, [hey became acqualinted with the blology lacis aud

terminolegy 2nd their high scheel background became lsss influsntial,
Ability variabies were eifective in determining score in 2il phases. High
ability students achieved higher scores than low ability students did in
all cases.

Whnen students were divided intc low and high ebility groups, TV view-



105

in this phase achieved higher mean scores. But the gain in these means
was not large enough to be significant. It is important to mention that
students' comments on the videotapes in Phase 2 were less positive than
for the other tapes. The quality of these tapes seems tO need more in-
vestigation using students’ comments as an indicator of their deficien-
cies. Students who viewed television lectures also used the study guide
heavily in all phases except Phase 2. t can not be determined from the
results obtained in this studv why students did not combine use of the
study guide with viewing tapes in this phase, and answering this question
may help understand the deficiencies in those tapes.

A substantial interaction was detected between HSSC and TV viewing

in four of the six phases (Phase numbers 1, 2, 4, and 6) (p < .10). In
these four phases, students with weak HSSC background benefitted more from
TV viewing than did students with strong HSSC background. The conclusion

drawn from these results was that TV viewing has a tendency to compensate

for weak high school science backgrounds in those four phases.

Sctudents using the videorapes

o) AATTra o ey A ~a mismhar AT
o) corra signifi 2wly to the number of
Al Aarvrt adAam T Aamnbiesman wed Aacend SA—...JA..J-,-. celhm T~ 3 PRy SPR, B . m~,m, T T s WS AT A~
vl ¥V DAVl AT L LT VACTWTAUL e LUUCUILY Wil itaul DUl LT L < \.VJ;_LCBC UJ-U.LU5_>’
investead more time in viewing television. Also, students who achieved
nigher grade point averages at the end of Fall, 1978 quarter viewed more
tapes. The students whe viewed the wvidectapes the least are these whe had

grounas would watch more videotapes to compensate fIor their weaknessess.
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Also, 41 percent of the students reported in the questionnaire that they
viewed the tapes because they felt that they had weak science backgrounds.
It is possible that those students are not the students who really had
weak backgrounds in science, but were students who were more worried
about theilr science preparation and aware of the requirements for high
grades in this course.

When the use of the tapes was investigated phase by phase, the same
results were obtained. The high GPA group of students who had a stronger
biology background viewed more television lectures than the other groups
did in all phases. It seemed also that students who studied more CBIO
courses were willing to learn more, which could be due to their majors;

a study investigating the effect of majors on the number of wvideo cas-

settes viewed would help in understanding students® study styles.
p g ) 3

The study stvles

Students studying Zoology 155 in Fall, 1978, had available for use
four information sources: the textbock, the study guide, the video cas-

settes, and their own notes from the lectures. The preliminary study of

n

the relationship between those study varizbles and achisvement for

ey Valoaol-%oo (=288 - v -

of students with low or high ability and weak or strong background showed

that the high ability students were the only group who were able to use
The other groups were ei
sented by the instructor or unable to take usefu

stucy.
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It also seemed that the high ability group was able to use the ques-
tions in the study guide to achieve higher scores. These students were
probably more able to locate and understand the information needed to
answer the study guide questions and, thererore, achieved nigher scores

e low ability students did. High ability students answered the
study guide questions either from their lecture notes or from viewing the
video cassettes. Low ability students tried to answer the questions from
the texthock, but it seemed that this strategy did not help them achieve
higher scores, and the time invested in answering the questions was not
fruitful. Students from this group who used the television lectures bene-
fitted significantly from Fhem, even though they did not use the study
guide with them. It would be interesting to investigate the full poten-
tial of the videotapes Dy studying their effect onm those students who use

them with th

(]

study guide.
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possible to conclude that the high abiiity group of students was the only

grorp that was able to benefit from attending large lectures.

Stucents with a weak science background tried to answer the study

guide cuestions Ifrom the textbook but this process was nol successiu
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the Lo BKG group was the television lectures, even though students did not
use the study guide with them. Investigating tape viewing effects on Lo
BKG students when they use the study guide with the tapes would help
understand the potential of television as a medium of instruction for this
group.

Interaction between lecture notes and HSR (significant at the .03
level) indicates that Hi HSR students differentialily benefitted from using
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lecture notes achieved lower mean scores than those achieved by Lo HSR
students who spent less time using them.

The textbook main effect was not significant, but it has a negative
effect on achievement, especially for high ability students. This nega-
tive eifect changed when the low ability students used the text with the
study guide. 1Instead, students gained higher mean scores, even though the
gain in score was not significant.

The interaction between the textbook reading and HSR was significant

-

at the .05 level and it was

erenciaily nelp

1 for low zbility

th
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u-
dents. A substantial interaction between HESR and the study guide indi-
cated that when high ability students knew the study objectives repre-
sented in the study guide questions, they were Tore able than low ability
students o achieve those obiecrives. Alsn, the gignificant interaction
between background andé the study guide suggested that students with better

science backgrounds differentialily achieved higher scores when using the

~
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the television lectures, while the other two groups (Lo HSR and Lo BKG)
used the study guide with the textbook.

For Lo HSR and Hi BKG students, time invested in answering the study
guide questions was the first predictor of score in regression equations

our information sources. On the other hand

rh

involved the , the time spent
viewing the videotapes was the strongest predicting variable of score for

Hi HSR and Lo BKG groups of students.

e -
n conclusicn, the strategy adopted by Lc HSR

0

and H

H

BRXG students in

[¢

this course was the use of television lectures and the study guide ques-
tions to help them achieve higher scores. The strategy used by Hi HSR and
Lo BKG groups to help them achieve higher scores, however, was viewing the
video-cassettes.

Emerging from the results discussed are some other questions needing
more iavestigation, such as these: Would the study guide have this tre-
mendous eifect on Hi BXG and Lo ESR students ii they used it with the
textbook instead of the television lectures? Is their high achievement
due to the use of the videotapes onliy? Was it the combination of the
study guide with these tapes, i.e., what would happen if they only used
the videotapes like Lo BKG and Hi HSR students? Another guestion that
needs answering is whether textbook use would have the same negative ef-
fect on achievement if the Lo HSR and Hi BKG groups used it with the study

guide. Wny is there z negative effect of the textbook? 1Is the strategyv of

using the videotapes with the study guide the best strategy to use for the
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science preparation? Are there any other strategies that could be used by
Lo BKG and Hi HSR students that excel the TV viewing strategy they used?

Comparison of the results

This study is one of several studies which were carried out to evalu-

ate the Phase Achievement System (PAS). These evaluative studies used

data collected about the three courses Biology 101, Biology 103, and

Zoology 155. The work most related to this study was carried out by

In h

S ~— -1 £ -
xis werk, he compares the effect o

th

PAS system with
the traditional system of testing on students' achievement in Zoology 155
using comparative and attribute by treatment interaction methods of
analysis. In addition to cemparing the effect of the twe instructional
systems, Stinard also evaluated the usefulness of the Information sources
students used at the time he began his study. At this time, the videotape
lectures were not yet in use. Therefore, the current study, in evaluating
the videotapes as a learning medium, could be considered as an extension

of the Stinard study. This study evaluated the television lectures using
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lected about students who were taughit by the FAS system only,
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wnilie Lheé tapes could be used on demand by all students attending Zoology
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her they were using the PAS system or the traditionzl system of
instruction. Therefore, another possible area of further study could in-

ciucde the effect of the TV lectures on students' achievement who were
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raditional system of instruction.
Stinard Zound no significant difference in achievement between the

wiic were taught Dy the PAS and traditional systems of instruc~
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mine if the difference between the two systems is the same, i.e., insig-
nificant or if television will be more beneficial for PAS students with
their opportunity to repeat taking the phase tests and using the video-
cassettes to remediate their weaknesses. From the results obtained about
TV effect, there is a possibility that the advantages of the television
lectures interxact with the testing system students use in PAS and help
them achieve better scores than students who use the traditional system of
instruction do.

Despite the insignificant difference between PAS and traditional sys-
tems concerning general achievement, Stinard upon further investigation
showed that the PAS system was differentially beneficial for female stu-

dents with weak HSSC backgrounds. They reported spending more time on the
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ing assignments. Because gender was
not one of the entry variables investigated in this study, further in-
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groups used to answer

the study guide questions from the textbook, a tech-
nique which did not prove successful in achieving higher scores.

The compensatory effect of PAS on female students with weak science
the Stinard study was attributed to

the fact that those
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urse. In this

study, onl

time spent viewing the videotapes was investigated. It was measured by the

method pro-
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lectures.

But because successful or high ability students

mation more efficiently and take less time to accomplish a

task, it is possible that some students spent longer hours

process infor-
given cognitive

repeating and

studying the material. Therefore, it is hard

to define the reasons behind
the students' higher achievement after viewing the television lectures
from the data obtained. still needs an answer is
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attended. A better measure could be found by using a composite score
indicating the number of courses attended and the grades obtained.

In jnvestigating the factors that affected the use of the different
study variables, Stinard tried to predict the study variable a student
used with 17 entry variables. The result reported was that none of theose
entry variables by itself explained more than 5 percent of the variance in
any of the study varizbles. This study investigates the relationship be-
tween background and ability variables and the use cf the videctapes. The
number of college biology credits and college GPA were the only two varia-
bles which were correlated significantly to TV viewing. This significant
correlation was found in the last four phases for both variables but not
in the first phase. In the second phase, CBIO was significant, while GPA
was not. This may mean that at the beginning of the course students view-
ing the television lectures had different backgrounds and abilities, and
that they viewed them to explore a new method of instruction. But aifter
the first part, only students who were planning to achieve high grades
viewed them.

Stinard concluded from his study that neither PAS nor the traditiona

svstem holds special benefit for lower or higher ability students, sup-

porting the previous results obtaine

d from aptitude trait interaction re-—
gezrch. 1In hoth sections, the brighter students were IZoundé to be doing
congidarably better than the less bright students were. 1In this study

also, brighter and better prepared students achieved higher scores, how-
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mean score bright and well-prepared students achieved without using the
television lectures.

In a study at Stanford University, Gibbons and his colleagues (1975)
found that televised instruction has an advantage for students of low
abilities or marginal preparation. In their study, the videotapes were
used to replace lectures with the provision of discussion groups. In PAS,
the videotapes were not meant to replace lectures, but the results cb-
tained support Gibbons' results. In this study, the television lectures
tended to compensate for students' weak science background andé helped low
ability students to achieve a mean score comparable to that achieved by
the high ability group which did not use television.

At the University of California, Fisher and her colleagues (1976)
alsc found significant differences in achievement between the group of
students taught by the videotapes and the two control groups taught by the
traditional method. ©No interactions were reported between the instruc-
tional methods used and students' backgrounds as measured by their knowl-
edge of the course material before starting the course. At the University
cf Marvland, Linder and Golman (1976) used videotapes with other media to
replace large lectures in teaching a general zoology course. They re-
perted improvement in students’ achievement after using this instructional
system compzarad to their achievement in previnus semesters.

The research-

tem and the students' zbilities or backgrounds. The svstem was evaluated
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and other previous studies in that they provide evidence that instruction-
al television in general, and the videotapes in particular, could be a
successful medium for providing course information for students on an
individual basis in colleges and universities. Myers' study (1975) at tne
University of Florida also supports the previous results that show tele-
vision can be used to remedy students' background. Results obtained indi-
cate that students who had poor background in mathematics performed better
than expected on the basis of pretests thev answered after attending a
weekly television program in solving quantitative chemical problems.

In the studies mentioned prior te the individuaiization of instruc-
tion, however, evaluation of the instructional system was based upon group
analyses. The use of average achievement of students has tended to result
in insignificant differences in many of these studies. The Aptitude-

Treatment Interaction (ATI) model presented bv Crombach and Snow (1977) is

vidual differences in aptitudes affect students' achievement and that a

- +- A 1A Fael £ & FEe
teaching method could be useful for one group of students and noct for
another, depending on their aptitudes. Researchers are encouraged co in-

vestigate the interactions between methods of teaching and students’
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In ATI research, three groups of variables have frequently been used:
the cognitive variables, the affect variables, and the study behavior
variables. Interest in study behavior as a predictor of academic achieve-
ment Ior students who have difterent aptitudes has emerged with increased
interest in maximizing academic success (Tollefson et 2l1., 1979). 1In this
study, the effect of study time outside the classroom, i.e., the study
behavior variables, on students' achievement was studied. Interactions
between study strategies adopted bv students and their aptitudes also were
investigated.

Allen (1975) after reviewing ATI research indicated that lower mental
ability students benefit mere from active participation in the learning
process. Green (1979) also found that low ability and low confidence

students perform better in structured situations.
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n cclleges and un

sities where students attend large lectures, the opportunities to par-
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are rare. In this study, results obtained indicate that only high ability
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Ancderson {(1977) compared different studv behaviors of students when
g television. Hne found no difference in students

Learning Irom television when theyv used different methods of note takin
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No evidence of interaction was reported. Allen (1975} indicated that high
mental ability students may benefit more than low ability students do from
presentations by complex, fixed-paced mediums like television and motion
pictures. In this study, the opposite resuits were obtained. Low ability
students benefitted more tnan high ability students did from videotape
viewing. Also, high ability students benefitted from viewing those
videotapes.

1.

2 G R P T e~ . 7.1 S )
A1k, uaKsa, and Kulik

(1578} reported a study involving FSI which
investigated the effect of the study guide questions on students' achieve-
ment. In the study, they reported that students who were provided with
study questions scored 12 percent higher than those who were not given

study questions (Sanchez-Sosa et al., 1978). Santogrossiand Colussy (1976)

found that the use of study cuestions increased tne likelihood that stu-

H

dents would pass unit quizzes on the first attempt. In both of these
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studies, the eifect of study gulde questions on the final examination was

not demonstrated. Unfortunately, in this study investigating the effect

o]
(=1}

the study guide used only the total points earned on the six phases as

rt

he criterion variable, while its effect on the final examination was not

investigated. Therefore, it would be interesting to know the effect of
the different study variables on students’ achievement on the final exami-

nation as well as on thelir retention af the matrerial

(I

ability to appliy the skillis thev learned,

In the study reported herein, the stucdy guide was found differen-
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from providing the study guide questions. These results conflict with one
of the tentative generalizations reached by Allen (1975) after reviewing
some of the aptitude treatment interaction studies. He stated that low
mental apility students benefit more than do nigh avility individuals when
questions related to the instructional material are provided for them. 1In
a recent study, Holliday and his colleagues (1978) investigated the effect
of providing verbatim study questions adjunct to a sclence textbook on
students’' achievement. The results obtained indicated that low verbal
performers who were provided with the text and no study questions scored
significantly higher on the posttest than did those low verbal learners
who were provided with the text and study questions, while higher verbal
students were unaffected by such questions. Clearly these results are
different from results obtained in this study in which the study guide

was the first predictor of score achieved by high ability and well-pre-

pared students.

In conventional systems of instruction, the textbook is the essen-

PRCIR ] T P e~ [ - Y U UR U -
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is assumed that the more time students spend studving from the text, the
h 1 h] 1 1 DT - PR - b

TaoNneTr oranac f'ho}? 2/,NT aTe Rl + i 1 auvarama atrrnonta TITQrIAa LT N axro
1igher grades they achisve, Rut in PSI systems, students usual av
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dents with different aptitudes to achieve higher scores. 1In this case,

spending more time studying from the textbook could be & reascn for lower

v

chievement compared to the use of the other sources
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The model adopted in this study has the background and ability varia-
bles as the entry variables; the information sources, i.e., the text, the
videotapes, the lectures, and the study guide, as the intermediate proc-—
esses variables; and the total points achieved on the six phases of the
course as the outcome variable. The objective of the study was to in-
vestigate the relationship between these different varizbles and the
effect of the entry and the study variables on the outcome.

In general, it is possible to conclude that the ability wvariables,
even with using an individualized system of instruction, still have a
significant effect on students' achievement. In almost all cases, stu-
dents who had high abilities achieved higher scores than did students who
had low abilities. Attempts to meet the aptitude differences moderated
the differences in achievement between groups of students who had differ-
ent aptitudes. Television viewing helped low ability students achieve a
mean score comparable to that achieved by the high ability group which did
not use the videotapes. Also, television lectures tended to compensate

Ler siLudents wedkK vackgrounds In Lour ol Tne siX pnases ol Lhe course.
Conclusion

The personalized system of instruction proved to be eifective, and

‘. D)

augnt by

I
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students ST system achieved retier in mosit studies when they

were compared to students taught by the conventional system of instruc-
tion. The Aptitude Treatment research indicates the superiority of PSI
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Different methods were used to provide course informat
students on an individual basis. Audio and videotapes were

methods widely used in individualized systems of instructio

and universities. Research on instructional television and

ion for the
among those

n in colleges

videotapes
showed that this medium could be used successfully to achieve the goals of

those systems. In the PAS system, videotape viewing proved

cial for all groups of students who had different agbilities

rounds., Television lectures helped low ability and poorly

students to achieve mean scores that were comparable to the

obtained by high ability and well-prepared students who did

The other information sources were not beneficial for those

It seemed that the only group of students who could benefit

T
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instructors of Zoology 155 should seek different ways to mo
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. . .
students to spendé more tim t

viewing the tapes, especially

and poorly prepared students. Viewing video-cassettes was

ot

n

tudents
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be an important task instructors should be aware of. It is
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to be benefi-
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showed that this strategy could be beneficial for all students and not

only for those two groups.

, .

Kulik and
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Kulik (1979) have indicated that studies reviewed earlier

room could have a greater influence on students' achievement in college

courses than ciassroom instruction.

Results obtained in this study indicated that low ability and weak

science background students benefitted from the videotape viewing, while

high

ability and well-prepared students benefitted from viewing the video-

tapes and using the study guide, while studying from the lecture notes was

not significantly beneficizl for any group.

argument and indicate the importance of investigating students' study be-

haviors and how they use and distribute their study time out of the class-

room.

Those results support Kulik's
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COURSE QUESTIONNAIRE

Print your name and social security number in the appropriate boxes on the
answer sheet. Blacken the spaces corresponding to the letters and numbers
in the columns beneath. Fill in the course and section number.

The real use of an evaluation is to improve the course for future stu-
dents. For that reason, we would like to use yvour experience in this
course as the basis for evaluations which may strongly influence how we
structure the course in the future. These questionnaires will be analyzed
by an independent agency after course grades are awarded. Please be
honest in your response.

1. How many hours per week did vou spend on this course outside of class?
(1) 1 nry; (2Z) 2 hrs; (3) 3 hrs; (&) &4 hrs; (5) 5 hrs; (6) 6 hrs: (7)
7 hrs; (8) 9-10 hrs; (9) more than 1C hrs

2. How many lectures did you mot attend during this quarter?
(1) 0-1; (1) 2-3; (3) 4-5; (&) 6-7; (5) 8-9; (&) 10-11; (7) 12-13;
(8) 14-15; (9) 16-17 or more

We are interested in how you spent your time outside of class. Assuming
that all outside time spent is equal to 1007, what 7 of vour outside study

time went toward use of:

3. ZLecture notes: (1) 0-10%; (2) 11-20%; (3) 21-30%; (&) 31-40%; (5)
41-50%; (6) 51-60%; (7) 61-70%; (8) 71-80%; (9) 81% or greater

4L, Textbook - Use scale above.

5. Tape viewing - Use scale above.

6. Approximately what fraction of the suggested textbook readings did you
rezd during the cuarter? {1 $-18%; {2 1i-28%; {3; 2i-38%; (4%
31-40%; (53 41-50%; (6) 51-60C%; (7) 61-70%; (8) 71-80%; (9) 81l% or
greater

/. Approximately wnat Iraction of the questiocn

s
you conscientiously answer? Use preceding sca

Y. H§OW many quarter hours credit nave you had in other college level
biological science courses concurrent with or pricr to this coursa?
(1Y mAmo e IY D as o (AN 2 A o LN ) A o BN T aee o LEN L omem o TN
Nw—y emwaa -9 N, = e ey N~/ ~ ~avy \T/ T ey \N/] < Loy AW/ UV Wl ey \r/
7 cr.: (8) 8 cr.: (9) O or more or
“a ey NS N Ll ey N4/ J UL WL L.
8. There is & companion 1ab course for this lecture section {either Ripl.
g - g = cz
105 for B8iol. 101 or Zeol., 138 Zor Zool. 153). Are vcou currently en-
roiled I1n the companion lab course? (1) Yes: (2) No
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Please use the following scale to indicate your opinion on each of the
statements which follow. Mark your answers on the answer sheet. Do not
leave any blank spaces. Do not use response zero (0).

1 2 3 4 5 6 7 8 9
(Strong disagreement=1) (Neutral-5) (Strongly agree=9)

10. I felt that I had to do all of the assigned readings in order to do
well in this course.

11. Compared to other courses at ISU, the tests in this course were more
threatening.

12. Too much emphasis was placed on testing and grades in this course.
13. During the course, my interest in biolcgy increasead.

14. In this course, cramming for tests was the most effective means of
obtaining a high grade.

15. The tests were an adequate measure of my knowledge and will allow the
instructor to assign me the grade I deserve.

16. The grade standards in this course are too high.

17. I felt that I had to answer all of the study guide questions in order
to do well in this course.

18. I think this is one of the better courses I have had in science.

19. 1 felt that I could determine my grade in this course more than in

most ISU courses.

-

ng to the test scores 1

"
N,
R

20. I adjusted my study during the course acco
el

21, I perceived thet I had freedom in this course Lo &rrange my study
schedule to accommodate my interests and the demands placed on me by
other courses.

22Z. Frequent attendance in this class 1s esseatigl to good learning.

23. Compared to other courses I took this quarter, I spent too much time
~ *k"S AR rem TAan s Al R Aot mema S
cn this ccurse fcor the credii zssigned.,

24, The lectures were ncot usaful.

25. This course forced me teo regard myself as being unasble teo comprehend
tne basic concepts of diology/zoclogy.
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course.

own pace.

I would prefer to take tests at my own pace rather than as required

I feel that I have learned the relevant content of this course.

My final grade will be limited because I lack a science background.

This course had enough flexibility to help all kinds of students to

Because of the course organization, I frequently did not know what

in this subject.

makes good use of examples and illustrations.

N .. 4 .
ce by his rrnAatrlearons A€
ce oy oL Laowaedge I
aT™nTaoi=tians
SoPITEeCLECITnS,.
Lem A Asem T ammAasT A
-k i LD L= y&mL o e\ AL D @

26. I felt the study guide was helpful.
27. This has been a very difficult course.
28.
midterms.
29.
30.
31. I would recommend that other students take this course.
32.
learn.
33.
was expected of me.
34. A reasonable amount of material was covered in this
35. The format of this course allowed me to learn at my
36. I liked the testing methods used in this course.
37. The classroom instructor contributed to my interest
38. The instructor does not stress important material.
39. The instructor
40. The instructor does nct inspire class
tile subject material.
L3 Tha fngtrviictnr hzg oivan —ms now viswm
1. The instructor has given me nsau isw
L0 Mlha S e mbmaee mdm mm = e AT AmAam A ceen A maa
T e PErYE =3 E S SR I Wy Wy W S Wiy W W W ] P4 W “—aacal QLiv [CES RV =R
43. Thne instructor did not show
abilities.
4%,  The imstructor promoted and expected
students.
45, I do not like to watch television.
TATT « TE ammen A2 mmt aamam A et Ammbeama T A~s
PY R SRR - _YU\_ A WRS L WY LAV o woo < V-L\..CVL_CEJE: L = N
following questions.
4 The television tapeg helped me learn



47.

48,

49.

50.

53.

54.
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I did not think the television tapes were useful.

I would recommend that other students look at television tapes.

The television tapes coordinated well with the lecture.

The television tapes helped me iearn difficult concepts.

The television tapes should be available to students in the future.
I wouid like to see more courses have television supplements.

The television tapes were boring and a waste of time.

The television tapes give you the background needed to understand the
concepts taught in this course.
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THE PRELIMINARY AND REVISED QUESTIONNAIRES THAT
WERE DEVELOPED AND USED TO EVALUATE THE VIDEO-
TAPES AND INVESTIGATE THE REASONS FOR VIEWING

THEM



o

[

THE PRELIMINARY QUESTIONNAIRE THAT WAS USED

BY THE PROJECT

PERSONNEL TO EVALUATE THE VIDEOTAPES

PLEASE COMPLETE AFTER VIEWING TAPE

INTRODUCTION. Your help is needed in evaluating Tape Number: VC .
the Teletutor tapes used in this course. Would Todav's Date:
. - . . LT .
you take a few minutes after viewing this tape y
to complete this form? We will use your com- Section No.:
ments to decide the value of this type of in-
struction and to revise any tape lectures that
are faulty.
strongly recommend
1. Would you recommend this tape to other recommend
students in the course? (check one) not recommend
strongly not recommend
much too difficult
2. What would you guess the average student too difficult
in this course would say about the level about right
of difficulty of this particular tape? too easy
(check one) much too easy
80 - 100%
3. You viewed this tape because you had sone 60 - 807
specific needs. What proportion of your 40 - 607
needs were met by this tape? (check one) 20 - 40%
0 - 207
4, Please list what you feel are the maior strengths
of this tape.
5. Please list what you feel are the major wesknesses
oI Chis Ctape.
6. How would vou grade this vparticular tape on the A
basis of overall quality? (check one) R
C
D
F
Write anyv other comments vou might have on the back
of tanis Zorm.
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THE PRE

LIMINARY OPEN ENDED QUESTIONNAIRE TC INVESTIGATE REASONS

FOR VIEWING THE VIDEOCASSETTE LECTURES

We are trying to determine the quality of the

T R P - S S D« PSP DN B -
Al LLUCL LAV L LUALTL LaLld LWL LitT LU L OoCT LUUJ.US_Y S

videotapes and the other

.

Caf aeLp

-

Ly

-
PRV IEY

stating the reasons that made you use those tapes.

Please read first the following categories and then list

using tapes under the suitable categories.

I am using the videocassettes because of:

your reasons for

1. Reasons related to attending or nct attending the classroom lectures.

2. Reasons related to the imstructor's method of covering and presenting
the information in the classroom lectures.

3. Reasons related to Dr. Forbes' method of covering and presenting the
information on the tapes.

4. Reasons related to difficulties in understanding the reading assign-
ment in the textbook.

5. Reasons related to the method of testing.

& DAamcmemea wmTatend +m a2laAa mmantiea AT S a bl P SR of PP R U SR S

~ - - et B e L Y - AN \.\-\-AALLVJ.\JE,-A—\.‘HJ_ uuvuu.\.céx_a A \.LQ.A.-"’ i uuy\..o,
like holding the picture for more time, rewinding, skipping parts of
the tape, and/or availability of ta2pes at vour convenience.

7. Reasons related to answering cuestions in the study guide.

8. Other reascas {please speciiy).
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THE REVISED QUESTIONNAIRE TO EVALUATE

THE VIDEOCASSETTE LECTURES

PLEASE COMPLETE AFTER VIEWING TAPE

Tape Number: VC -
Iatroduction. We are trying to evaluate the tapes you are watching in
Zoology 155. Your opinion will help us in this evaluation. Please indi-
cate your opinion by circling a number from 1 to 9 on the scale that
follows each statement—--1 means strongly agree, 5 means neutral, and S
means strongly disagree.

1. There are enough diagrams, pic- 1 2 3 &4 5 6 7 8 9
tures, and drawings in this tape strongly neutral strongly
to 1liustrate the concepts. agree disagree

2. The new terms presented in this 1 2 3 L& 5 6 7 8 9
tape are clearly defined. If strongly neutral strongly
your answer for this statement agree disagree

is more than 5, then please
iist the terms you feel are not
clearly defined in the following

space.

3. The examples used in explaining 1 2 3 4 5 6 7 8 9
concepts in this tape are con- strongly neutral strongly
fusing. agree disagree

4. The information presented on i 2 3 4 5 b6 7 8 5
the tape is poorly organized. strongl neutral strongly

agree disagree

5. Dr. Forbes presented the infor- 1 2 3 L S & 7 g g
mation too slowly. strongly neutrail strongly

agree disagree

5. Tor me, the informetion om this I 2 3 4 S 5 7 g S
tape was easy to understand. strongly neutrai TOongLy

STTO
agree disagree
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The diagrams, pictures, and
drawings used in this tape are
easily understood. If your
answer is more than 5, then
list the diagrams, pictures,
and drawings which were diffi-
cult to understand in the
following space.

I would rate the overall
quality of this tape as
not useful.

The examples given in this
tape were enough to help me
understand the information
presented.

™

'J-

this tape was very technical
and did not help me under-
stand the concepts.

The information presented

A large portionm of this tape
could be deleted without
affecting the information I
wanted learn from it.
This tape covers most of the
lecture.

Viewing the tape helped me to

: el N
YIS e e e — P

o e o
CUAIDWL L WO e UL Llle SLulay

L1018 Tape nelipea e TOo unaer-—
Stand most of the questions
el WMol CL LJLas CuEsSCiClhS

T em R T mTead LAl aann e et e
+ aad 1T TLING o2iIdre Viewx L5
=~ -

.

MUl o tmmn Do m e =
11xS Cape 18 a wasSie oI Wy
time.

1 2 5 8 9
strongly neutral strongly
agree disagree
1 2 5 8 9
strongly neutral strongly
agree disagree
1 2 5 &8 9
strongly neutral strongly
agree disagree
1 2 3 4 5 : g8 9
strongly neutral strongly
agree disagree
1 2 3 S 8 o
strongly neutral strongly
agree disagree
1 2 4 5 8 9
strongly neutral strongly
agree disagree
1 2 4 5 8 9
SCYOngLiy neutral strengly
agree disagree
1 2 4 5 8 S
strongly neutral strongly
agree disagree
1 z 5 7 8 g
Shvnng’!;v v\o“d--.—a'l e*vhng’ly
troengl neutral strongl
agree disagree
1 2 3 L 5 7 3 ¢
strongly neutral strongly
agree disagree
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THE REVISED QUESTIONNAIRE TO INVESTIGATE STUDENTS'

REASONS TO VIEW THE VIDEOTAPES

TAPE USE QUESTIONNAIRE

Introduction. We would like to ask your help in determining the reasecn
why students view videotapes. Please indicate your agreement or disagree-
ment on each of the following statements by checking either Agree or

Disagree.

Agree

1. I viewed the tapes because I did not understand the
1 Disagree

2. 1 viewed the tapes because the time scheduled for the

Agree
lectures was not suitable for me. Disagree
2. I viewed the tzpes because the instructer asked us tc Agree
view them. Disagree
4, 1 viewed the tapes because they contain illustrations Agree
which help me to understand the material better. Disagree
5. I viewed the tapes because they allowed me to repeat Agree
parts that I did not understand. Disagree
I viewed the tapes each time I had toc take sz test. Agree
Disagree
7. T decided to view the tapes because the textbook was Agree
nard to understand. Disagree
8. I viewed the tapes because they were more nelpful in Agree
answering the questions in the study guide than were Disagree

the lectures.
9. I decided to view more of the tapes after I took the Agree
first exam. Disagree
10. I iiked viewing the tapes because I could study at Agree
Iy Owni pace. Disagree
1i. I 1iked viewing the tapes because I learn more when Agree
I hear and see the information than when I read it. Disagree
12. I liked viewing the tapes because they correlate Agree
Detter with the test questions than do the lectures. Disagree



13.

14.

16.

17.

18.

19.

20.

141
I viewed the tapes because they stressed the
important information.

I preferred viewing the tapes because the study
assignments were too broad.

1 viewed The tapes Decause they were more organized
than the lectures.

From my experience, I found that many test questions
were on the tapes and not in the textbook.

I preferred studying from tapes rather than the
textbook because the tapes use the same terminology

the instructor uses.

I studied from the tapes because the text has more

information than necessary for the Zoology 155 course.

I had to view the tapes because the text did not have
the answers for zll the study guide questioms.

My background in biology was weak before I took this
course, and I thought viewing the tapes would help me
understand the material.

Agree
Disagree

Agree
Disagree

Agree
Disagree

Agree
Disagree

Agree

Agree
Disagree

Agree
Disagree

Agree
Disagree

IR

I
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Phase

Unit

143

I0WA STATE UNIVERSITY

TELETUTOR PROJECT TAPE TITLES

1=

I~

o

£~

g~
|

o
|

Body Organi-
zation
Integumen-
tary System

Nerwvous
Nervous

System

B B

acicead
System
Muscular
System

Circulatory
System

Digestive
System

Respiratory
System

Reprcductive
System

Zoology 155
Title

Body Organization (30 min.)

Integumentary System, Part I
(30 min.)
Integumentary System, Part II
(25 min.)
Nervous System,
Nervous System,
Nervous System,
Nervous System,
Nervous System,

Part T
Part
Part III (40 min.)
Part IV (30 min.)
Part V (35 min.)

S AAAAA hl S Do T /2N 2 N\
&\CJ.CL_G..L. )’Dt_cul., rarc o« A\ ialle f

Skeletal System, Part II (40 min.)

Muscular System, Part I (20 min.)
Muscular System, Part II (20 min.)
Muscular System, Part III (25 min.)
Circulatory System, Part I {25 min.)
Circulatory System, Part II (25 min.)
Circulatory System, Part III

(30 min.)
Circulatory System, Part IV (25 min.
Digestive System, Part I (30 min.)
Digestive System, Part II (30 min.)
Digective Syestem, Part IIT {23 min.)
Respiratory Sjaucﬁ, Part I {25 min.)
Respiratory System, Part II (20 min.)
Respiratory System, Fart III

(30 min.)
Adaptation and Acclimation in Human
Populations (30 min.)
Urinary System, Part
Urinary System, Part
Urinary System. Part
Female Reproductive System, Part I
{20 min.)
Female Reproductive System, Part 11
(25 min.)
Male Reproductive System (25 min.)

Videotape
No.

vC0300.0

VC0301.1

VC0301.2
VC0303.1
vC0303.2
VC0303.3
VC0303.4
vC0303.5
vCe302.1
vC0302.2
VC0304.1
VC0304.2
VC0304.3

v?r\r\’\

UJUS .L

VC0305.2

VC030

<}

(@]

(@]

w

0O
~ sl OvyoN Oy Un 0

. e .
N B4 ) DN W

e~ AAA

VOUIuUY.

VC0309.2
VC0309.3
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