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As part of the. Articulafed Intructional Media (AIM) program at the University of
Wisconsin which is intended to extend higher education to people who would not
otherwise have opportunities. for study, the Library School program was conducted to
develop independent study courses for the four beginning core areas of
librarianship. The purpose of this present study was to evaluate the first segment of
the cataloging course whieh- was used in three library science programs. The
experiment involved four classes in cataloging and classification in which the control
groups were taught by regular instructors and conventional lecture-laboratory
methods and the experimental groups used the materials developed for independent
study. These materials consisted of a programed texf. an index. a number of
appendices. resumes of the materials programed, and a group of books assembled
for use in the final session. It was concluded that: (1) the learning achievement of
students using the independent study materials is sufficiently high fo justify their use
in teaching the same material now taught by conventional classroom methods, (2)
students using the materials reacted favorably to them, and (3) retention of subject
matter learned through independent study is not different from the refention of those
students who had been taught in classroom situations. The attitude questionnaire
showing student responses is appended. (JB)
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INDEPENDENT LEARNING MATERIALS IN LIBRARY SCIENCE INSTRUCTION:
A Report of a Series of Experiments on the Efficacy
of a Programed Text Developed in the Articulated

Instrvetional Media Program at the Library School
of the University of Wisconsin

The Articulated Instructional Media Program

In recent years, educators have shown considerable interest in developing more
efficient learuing materials for higher education courses and in making them avail-
able to people who could not otherwise carry on programs of study. 1In 1963, the
Carnegie Corporation granted $387,000 to the Extension Division of the University
of Wisconsin to institute an Articulated Instructional Media program. The two ob-
jectives of A.M are: first, to extend a college opportunity to the able high
schnol graduate who cannot now pursue higher education, and to offer upper-division
and post~graduate professional and technical work to the able adult who wishes to
continue his or her education but cannot attend classes at conventional times and
places; and second, to develop teaching techniques which place their emphasis on
the learner— his needs and his achievement— rather than on traditional systems

of presentation, yet which maintain the highest academic standards.

The AIM program proposes to use off-campus evening classes, tel-lectures,
radio, TV, programed instruction, conferences, independent study, mobile libraries,
field laboratories, and other forms; combine, or articulate, these various lInstruc-
tional media into course patterns that a student could pursue at his own pace, on
his own schedule at a site of his own choosing without coming to the campus for a
long period of time. By eliminating the cost of lengthy periods of canpus resi-
dence and introducing flexible forms and times of instruction, AIM hopes to learn
how to extend higher education opportunities to such students. Emphasis is placed

on the learner and his needs, both academic and economic.
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The Library School AIM Project

The program within the Library School was supported by an AIM grant to develop
independent study courses in librarianship. These courses were to provide inde-
pendent study of the four beginning (core) areas of cataloging, reference, library
materials (selectiun), and library operations and management. This new program
was "aimed at two major needs in library education: accessibility and improved
instruction."1 The objectives as given in the originating proposal were: "(1)
recruitment of college-educated adults to librarianship where otherwise home duties
or job would prevent the undertaking of professional study...; (2) improvement of
; instructional methods and materials for independent study...; (3) evaluation of

independent study at the preliminary professional level in comparison with on-
campus study in the same course areas; (4) preparation of the college-educated re-
cruit in the essentials... at the sub-professional level...; and (5) experimenta-
tion with training college graduates who are now independent adults for a new

career in libraries as library technicians.”

;; The program got underway with the appointment of the present author in January
of 1965. The first materials developed were for the introductory course in cata-
loging. John J. Boll, the instructor of cataloging at the Library School, and the
present aughor, after examining the various possible approaches and many false
starts, agreed that a programed text, especially modified to suit the material to
be covered was a reasonable way to present certain aspects of the course. Because
no satisfactory method of presenting certain exercises or 'laboratory problems"
could be devised, it was agreed that the programed text would be complemented with
a set of carefully selected books to serve as examples of problems as they appear
in real situations. The materials produced were used by the students enrolled in

the Introduction to Cataloging course in the fall semester of 1966 at the University

and the students were asked to comment on the use of the materials as a substitute
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for the conventional lecture-laboratory pattern of instruction normally used to
cover the same subject matter. These students were asked to record the time re-
quired to complete the material, fill in an attitude questionnaire at the end of

the three week period, and make additional comments and criticisms. This was done
in order to test the students' receptiveness to programed learning and to solicit
recommendations for improvement of the course. By the following spring, the revised
materials were ready to be tested in an experimental situation. These materials
consisted of the programed text,2 an index, a number of appendices, resumes of the

materials programed, and the group of books assembled for use in the final session.

The purpose of the present study was to evaluate these materials and to deter-
mine students' reaction to them as an aid in the development of the remaining
courses under the AIM grant. This report of the experiments conducted is not an
evaluation of the AI program at the University of Wisconsin Library School but
only an evaluation of the first segment of the cataloging course when used in
three library science programs. It is not intended as an evaluation of the cata-
loging courses as they are taught at the University of Wisconsin, the d%iversity

of Wisconsin -~ Milwaukee, and the Wisconsin State University, Whitewater.

The materials are hereafter referred to as 'independent study materials;"
which have as their basic component, a text designed to instruct students in des-
criptive cataloging. A. A. Lumsdaine has defined programed instruction as the pre-
sentation of a subject in tiny fractions of the total in some pre-ordered sequence

with intermitent exercises or problems at each step.

The basic characteristics of programed instruction are:

1. The presentation of information and required frequent responses by the

user;

2. Provision for immediate feedback to the user as to the appropriateness of

his response;
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;x 3. The possibility of independent work and self pacing of progress through

the material.

_— Two basic types of programed instruction have been developed. One is known
as linear and the other as branched. Combinations or mixtures of these two basic

types are also possible. Linear programing has two characteristics, (1) the infor-

b,

mation is pre: anted in small steps (frames), and (2) all users read every frame of |
the program in the same (linear) sequence.., The user 1s presented small steps to

— minimize the error made in answering the question on the material comtained in the
frame. There have been two patterns developed within linear programing. One
pattern in linear programing offers the user a multiple-choice. This multiple-

s choice programing is based partly on the concept of Sidney L. Pressey's that it is

unimportant if the user makes errors while proceeding through the program because
he is not permitted to advance to the next step until he knows (and selects) the

correct answer. Selecting the correct answer '"rewards" the user by advancement to

the next step.

B. Fred Skinner proposed that is now called the "contructed response' as the

_ best application of linear programing. In a Skinnerian program, the user is re-

quired to complete a statement or answer a question ("fill in the blank”) in his
own words. Skinner reasoned that the process or recall is a more effective learning Ai
experience than is recognition, and that the actual act of responding tends to

N assist learning. The research conducted in recent years dces not seem to indicate

that either format has a distinct advantage.

' The second type of programed instruction is called branchad or intrinsic pro-~
graming and was developed by Norman Crowder. When using a branched program, the
learner does not necessarily follow the same sequence of frames that every other

learner follows. Also, the response is used to measure the learner's knowledge
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and comprehension rather than to reinforce the learning. Inappropriate responses
are ur2d to determine areas of misunderstanding or areas of weakness. Such errors
determine remedial “branches for the learner, and when the misunderstanding is
cleared up the learner is again returned to the main program and he continues
through the material. Anytime the learner can demonstrate understanding of a con-
cept within the material being covered he can be branched into more advanced ma-
terial, and those learners who need it will be given smaller bits of information

to permit complete comprehension of the details covered. '

The basic types of programed imstruction are diagramed below; the difference

can be seen easily.

X r
Linear <};> — (E{) T 7 (ig) (EZ)

(Skinner type)

Linear @ ~Right——»r @ ——————p @ z @

(Pressey type)

Branched or Intrinsic 1) ———— (::) e 3/ ~7 (EE)
(Norman Crowder) 5
N
® © @@
b

The text used in the experiment reported here is not a "pure" linear program
nor is it a ‘'pure” branched program. It is our belief that it does incorporate
the basic characteristics of programed instruction as mentioned above, although a
purist might say that it does not, strictly speaking, meet the criteris. However,
it is a self-paced text designed to permit the user to work through as quickly or
as slowly as he wishes. It will be seen in this report that some users finished

the entire volume in one sitting of six hours and a few took as long as thirty-six
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hours of study over a longer period in a number of study periods of variocus lengths.
The material requires responses by the user after he has reud a small amount of
text and has studied the illustrations and examples. Furthermore, there is imme-
diate feedback as to the appropriateness of his responses, Sometimes relatively
large bits of information are given and then broken down into smaller bits; in
other parts smaller detail is covered and then a larger concept is constructed
from them, to then be checked for comprehension. The knowledge gained throughout
the text is cumulative -~ each single idea builds on an idea or ideas previously
gained. Exercises are also designed to be cumulative - each exercise testing not
only the last bit of detail but that detail in the larger concept of which it is
a part and/or in a more complex example incorporating previously learned material

in a new combination,

The principle of programing that has been the guiding principle in the develop-
ment of these materials has been that the materials dictate the format, that is
to say, every attempt was made to select the format and the program technique that
best suited the material to be presented. This report is the write up of the ex-
perimanc conduzted to determine if students could proceed through these materials
and Learn what we expected of students studying the same materials in a conven-

tional (lecture-laboratory) classroom.

On the following pages are examples of some of the materials covered and how
they were presented and tested. The examples are part of the section entitled
"Parts of the Card.' Twe parts of the card are shown here, first the series note
and then the dropped note. These are followed by the exercise covering these

parts and the answer to the exercise.
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SERIES MNOTE

P ISR roS o AV —
| 151.3
D48la  Dethier, Vincent Gaston, 1915-
| 1964 Animal behavior: its evolutionary and neurological basis

(by; V. G. Dethier (and; Eliot Stellar. 2d ed. Englewood
Cliffs, N. J., Prentice-Hall (1

vill, 118 p. illus. 24 em/ {Foundations of modera blology@
Bibliography : p. 111-112, \J "=

(SRR i

1. Psychology, Comparative. 2, Nervous system. 3. Psychology,
Physiological, I, Stellar, Eliot, 1919- joint author. m. Title,

QL785.D5 1964 151.2 64+—12157

Library of Congress (66144

-

A book is frequently part of a series of publications. If this
is the case, a SERIES NOTE is added to the collation in the second
"paragraph" of the catalog card. The series note begins to tell some-
thing about the book's "bibliographic relationship" to other books.
This information can be amplified, if need be, in the next "paragraph"

or "paragraphs" which follow below the collation.

AT




Parts of the Card

DROPPED NOTES

Dethier, Vincent Gaston, 1915-
Animal behavior: its evolutionary and neurological busis
tby; V. G. Dethier ;and; Eliot Stellar. 2d ed. Englewood
Cliffs, N, J., Prentice-Hall (1964,

vili, 118.p. illus. 24 em. (Foundations of modern blology series)

elbliograp'hy: p. 111112,

1. Psychology, Comparative. 2, Nervous system. 3. Psychology,
Physiological. 1, Stellar, Hiiot, 1919 Joint author. m. Title.

QL785.D5 1964 Q 1513 64+—12157

Library of Oongress 8614

If a book is not part of a series, its descriptive cataloging may
be completed with the collation. With this or the series note, the

standard items needed to distinguish one book from another have been

listed. However, if the cataloger feels features of this particular

book significant for his patrons have not already been mentioned,

these items ﬁay be noted in additional paragraphs of DROPPED NOTES.

This term means, literally, that they are dropped below the body ~f the
card, Here is the place to add special information or give explau.ations
which may be necessary to clarify or supplement items in the main part
of the card, Some of the items most frequently noted are contents

and 'bibliographic relationship to other works". (Was the book pre-

viously, or elsewhere, published und.:r another title? Is it a translation?

Is it a sequel to another work?) The DROPPED NOTE may list partial
or full contents, just as shown on the table of contents, or may simply
indicate some special feature such as a bibliography or an appendix.

Following are a few examples of different types of DROPPED NOTES.
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EXERCISE

(Practice in identifying series and dropped notes)

On the cards below, underline the geries notes and circle

the -/"\:Bpped notes.)

Davis, James W 1920~ o
The Presidential primary. 1928-1960, by James Davis.
(Minneapolis, 1962,

ix, 553 1.

Thesis —University of Minnesota.

Photocopy of typescript produced by microfilm-xerography. Ann
Arbor, Mich., University Microfilms, 1964, 22 cm.

Bibliography : leaves (514,-532.

— —

Daumier, Honoré Victorin, 1808-1879.
Drawings. Introd. by Stephen Longstreet.
Angeles, Borden Pub. Co. (1964,

148 p. fllus. 31 cm. (Master draughtsman serles)

Dante Alighieri, 1265-1321. -
Thq Lew life. La vita nuova. Translated with an introd.
by William Anderson. Baltimore, Penguin Books 1964,
109p. 19 cm. (The Penguin classlics)

“L130.”
At head of title: Dante,

e

W I | - 138 | IRV JT7 b o3

De Young, Chris Anthony, 1898- » 1885~ ed. and tr.
American education by, Chris A. De Young and, Rich-
ard Wynn. 5thed. New York, McGraw-Hill 1964, 644332

xvi, 538 p. {llus,, ports., maps. 24 cm. (McGraw-Hill series in
education)

Foundattons ia education.

First ed. published in 1942 under title: Introduction to American
publle eduention.

Includes bibliographies.

1. Education—U. S,—-1945- 1. Wynn, Richard, joint author.
. Mitle,

LA2IO.DED 1968 % 370.973 6322422

Library of Cengress 19-1;
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ANSWER TO EXERCISE

Davis, James W 1920~ .
The. Presidential primary. 1928-1960, by Jomes Davis.

R Y & 1~ ¢1020
["llluloulruxla, Lerars | l

Ix, 555 1. — —

Thesis---University of Minnesota. .
Photocopy of typescript produced by nilcrofilm-xerography. Ann

Arhor, Mich., University Microfilms, 1064, 22 em.
Bibliography : leaves (514;,-532. /

”~

Daumier, Honoré Victorin, 1808-1879.
Drawings. Introd. by Stephen Longstreet. (1sted,; Los &
Angeles, Borden Pub. Co. (1964 i

148 p. 1lus. 81 cm. (Master draughtsman serles) |

Dante Alighieri, 1265-1321.
The new life. La vita nuova. Translated with an introd.
by William Anderson. Baltimore, Penguin Books (1964,

109p. 18 em. (The Penguin classies)

]
“m30." m—,
At head of title: Dante.

\

PDe Young, Chris Anthony, 1898- .
American education by, Chris A. De Young (and,; Rich-
ard Wynn. Sth ed. New York, McGraw-Hill (1964,

xvi, 538 p. 1lus, ports, maps. 24 cm. (McGraw-Hill series in

education) —
oundations in educatlone~~*"
Flrst ed. published tn 1942 under title: Introductton to American
public eduecation.
Includes bibliographies.

>

1. Education—TJ, S,—1845- 1. Wyen, Richard, joint author,
. Titie.

LASIODE 1964 370.578 - 33-22422

Library of Congress 91
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Research on Programed Instruction

Some attempts have been made to gather many of the, unfortunately, widely
scattered research studies on programed instruction in convenient and available
formats. The most useful compilations are the two volumes by Lumsdaine and

g 4
Glaser,” Galanter's, Automatic Teaching, and the June 1962 issue of the Journal

of Educational Research (also published as a separate7). Wilbur Schramm has ab-

stracted 190 research reports dealing with programed instruction.8

In general the results of the research on the effectiveness and value of pro-
gramed instruction indicates the following:9

1. Students of all levels have indicated that they do learn from pro-

gramed instruction; regardless of the form of that instruction (whether

linear or branched, text or machine). There is no conclusive indica-

tion, however, that they learn significantly more than from other kinds
of instruction; what improvement has been detected may be due to the
Hawthorne effect (the challange to do well when encountering something

new) .

2. There appears tc be no significant difference between programs re-

quiring overt and covert responses, and a well written program put into

ond hessumbasimind fic. T

good prose yields results no different from those achieved with the
programed instruction.

3. Immediate knowledge of results does appear to contribute to learning
according to most research, but the amount of such reinforcement is
probably relevant to the type of program and appazently need not be the
same for all programs.

4. Surprisingly, the research does not seem to support any significant
advantage to programed learning in respect to the principle of self-

pacing. A number of studies reveal no difference between individual




- R

) - 12 -

external pacing.
5. Finally, some research seems to indicate that prompting is superior
to confirmation, which questions somewhat the general theory of rein-

forcement.

The Present Study

The present study indicates that the learning achievement of students using
the independent study materials is sufficiently high to justify their use in teach-
ing the same material now taught by conventional classroom methods. The study also
shows that students using the materials reacted favorably to them. A further com-
parison shows that retention of subject matter learned through independent study
is not different from the retention of those students who had been taught in class-

room situations.

The experiment involved four different classes in cataloging and classification,
two at the University of Wisconsin, one at the University of Wisconsin - Milwaukee,
and one at the Wisconsin State University, Whitewater. Each class was divided into
an experimental group and a control group, and each class was treated as an experi-
ment independent of every other class. The control groups were taught by the
regularly scheduled instructors, using the conventional lecture-laboratory sequence
of instruction. The experimental groups used the material prepared for independent

study under the AIM grant.

Specifically, the following hypotheses were tested: (1) there is no difference
between the achievement level of students receiving instruction in cataloging by
tae conventional lecture-laboratory method and those receiving instruction through
the use of independent study materials, (2) there is no difference between the re-
tention level of students receiving instruction in cataloging by the conventional

lecture-laboratory method and those receiving instruction through the use of
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independent study materials., A second objective was to determine students' atti-

tude towards independent study materials.

The limitations of tlhe study were twofold, involving the sample and scope of
the research., The students all were enrolled in the beginning cataloging courses
at the three institutions during the spring semester of 1967. They were compared
on the basis of selected characteristics considered important to achievement.

Other factors that may be important, such as the teaching effectiveness of indi-
vidual instructors or the regular attendance of students were not measured in this
study. The basic measurement compared was scores on examinations covering the sub-
ject matter of the independent study text, that is, the general introduction and

descriptive cataloging.

In order to control differences between the experimental and control groups of
each class, two measures were used. Grade-point averages, expressed to the nearest
one-hundreth, were obtained for all students. For undergraduates, the averages
through the fall semester, 1966-67 were used and, for graduates, the averages for
undergraduate college work. A second measure was a test of academic aptitude.

For undergraduates, the Henmon-Nelson Ability Test (College Level, Form A) was used,

and, for graduates, the Milier Analogies Test.

All students were given a pre-test to measure their knowledge before instruc-
tion. Following their completion of the study course, they were given a post-test
to measure their learning. It was assumed that their gain in learning was the re-
sult of their study. Use of simple gain (or post-test score
would have had the effect of penalizing those students with high initial knowledge,
since their total possible gain in learning was less than that of those with low
initial knowledge. Therzfore, the criterion used was "gain of possible gain"

which is a ratio between actual increase in learning and totul potential increase

|
i
|
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considering the amount of initial knowledge. Gain of possible gain may be expressed

mathematically:

Post % — Pre %

X 100
100% — Pre %

The analysis of the data required use of the technique of analysis of co-

varience. Controlling the factors of aptitude and academic ability through this
technique on the basis of the scores on the ability tests and the grade-point

averages, it was possible to determine the gain in knowledge in the four separate

experiments.

A sample of twenty-three students enrolled at the Wisconsin State University,
Whitewater in the beginning course in cataloging were the subjects for the first
experiment. All students enrolled were used in the experiment, divided into an ex-~
perimental group of eleven students and a control group of twelve students. The
second experiment was made up of all students enrolled in the beginning course in
cagaloging at the University of Wisconsin - Milwaukee. The students were divided
into an experimental group and a control group of twelve students each.®* The third
and fourth experiments consisted of students enrolled in the beginning cataloging
courses at the University of Wisconsin. The undergraduate students were the sub-
jects for the third experiment and the graduates were the subjects for the fourth
experiment. Tinere we.e seventeen undergraduates divided into the experimental and

control groups of nine and eight students, respectively.

The three instructors were asked to cover the same instructional material as
the AIM course in their usual sequence using the conventional lecture-laboratory
method. The teaching methods employed by the instructors also differed and the

emphasis on certain technical points were not always the same. Granting these

* One later dropped the class
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minor differences, the class experience of the four control groups and the four

experiment groups was approximately the same.

For the four classes studied, the sizes were:

and means of the criterion and control variables are shown in Tables 1, 2, 3, and 4.

TABLE 1

23, 17, 23, and 17. The sums

5UMS AND MEANS OF THE CRITERION AND CONTROL VARIABLES FOR BEGINNING
CATALOGING STUDENTS AT THE UNIVERSITY OF WISCONSIN - MILWAUKEE.

Gain of Henmon-Nelson Grade Point
Method of Possible Gain Scores Average

Instruction Number v : v - v

; %Y Y Xy Xy X, X,
Normal 11 463 42.1 716 65.1 31.30 2.85
AIM 12 534 44,5 839 69.9 31.91 2.66
Total 23 997 43.3 1555 67.6 63.21 2.75

TABLE 2

SUMS AND MEANS OF THE CRITERION AND CONTROL VARIARLES FOR BEGINNING
CATALOGING STUDENTS OF THE UNIVERSITY OF WISCONSIN -~ GRADUATE.

Gain of Henmon~Nelson Grade Point
Method of Possible Gain Scores Average
Instiuction Number Y Y v Xl 3'(‘1 T x2 3{“2
Normal 8 351 43.9 450 56.3 23,34 2,91
AIM 9 446 49.6 534 59.3 28.84  3.20
Total 17 797 46.9 984 57.9 52.18 3.07

v

W“.



TABLE 3

SUMS AND MEANS OF THE CRITERION AND CONTROL VARIABLES FOR EEGINWNING
CATALOGING STUDENTS OF THE UNIVERSITY OF WISCONSIN - UNDERGPADUATE.

- ——— wee a—orp.

Gain of Henmon~Nelson Grade Point

Method of Pessible Gain _ _Scores Average
Instruction

Xy X X,

23.71 2,96
25.78 2,86

49.49 2.91

TABLE 4

SUMS AND MEANS OF THE CRITERION AND CONTROL VARIABLES FOR BEGINNING
CATALOGING STUDENTS OF THE WISCONSIN STATE UNIVERSITY, WHITEWATER.

————

Gain of Henmon~Nelson Grade Point
Method of Possible Gain Scores Average
Instruction Number ¥ Z:Xl ii

31.56 2,63
48.8 29.56 2,68

52.8 61.12 2,66

A test of significance was made of the null hypothesis that students who receive
instruction for the AIM programed materials independently do not differ in achieve-

ment in the beginning cataloging course from those students who receive their des-~

criptive cataloging instruction in a conventional lecture~laboratory sequence, The

analysis of covariance is shown in Tables 5, 6, 7, and 8.




TABLE 5

TEST OF SIGNIFICANCE OF INFLUENCE OF USE OF AIM PROGRAMED MATERIALS ON ACHIEVEMENT
IN THE BEGINNING CATALOGING COURSE AT THE UNIVERSITY OF WISCONSIN - MILWAUKEE.

- e e  —ree
te——— —— St 45 S

Regiduals
Source of Variation
Degrees of Freedom Sum of Sgquares Mean Square
Within 19 638.45 33.61
Between 1 584.96 584,96
Total 20 1223.41
F 584‘096 = 17.41 ]

1,19 - 3%.61

TABLE 6

TEST OF SIGNIFICANCE OF INFLUENCE OF USE OF AIM PROGRAMED MATERIALS ON ACHIEVEMENT
IN THE BEGILHNING CATALOGING COURSE AT THE UNIVERSITY OF WISCONSIN ~ GRADUATE.

P — i

d - —

Residuals
Source of Variation
Degrees of Freedom Sum of Squares Mean Square
Within 13 2923.00 208.79
Between 1 132.34 132.34
Total 14 3055.34

I Jpts

iy, whm ey kR

bda

. ik

v ITmee . .

.

. gy

N gt i b

T

oo

IR, Y |




TABLE 7

TEST OF SLGWIFICANCE OF INFLUENCE OF USE OF AL PROGRAED MATERIALS ON ACHIEVEMENT
IN THE BEGINIING CATALOGING COURSE AT THE UNIVERSITY OF WISCONSIN - UNDERGRADUATE.

Residuals

Source of Variation

Degrees of I'reedom Sum of Squares Mean Square

Within 13 1909.15 146,86
Between 1 215,67 215,67

Total 14 2124,82

P 215.67 _
1,13 © 146.86

1.47

TABLE 8

TEST OF SIGNIFICANCE OF INFLUENCE OF USE OF AIM PROGRAMED MATERIALS ON ACHIEVEMENT
IN THE BEGINNING CATALOGING COURSE AT THE WISCONSIN STATE UNIVERSITY, WHITEWATER.

—— ——— ——— e —
m— ———— —

Residuals

Source of Variation

Degrees of Freedom Sum of Squares Mean Square

Within 19 594,19 31.27
Between 1 1305.52 1305,52

Total 20 1899.71

_1305.52

1,10 ° 3127

= 41,74
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Results and Conclusions

The F-values given in Tables 5 to 8 sre 17.41, 0.63, 1.47, and 41.74. The first
and fourth F-values indicate differences In the gain of possible gain at the 57
level of significance. Therefore, the differences are large to conclude that they
were undoubtedly not caused by sampling accident. We can assume that the difference
could be attributed to the difference in mode of instruction. In those two cases,
the ntll hypothesis was rejected and it can be concluded that the experimental stu-
dents in the cataloging class at the University of Wisconsin - Milwaukee had better

achievement records after using the AIM materials than those students in the con-

ventional lecture-laboratory instructional group. Likewise it can be concluded that

the students in the contr.l group at the Wisconsin State University, Whitewater had

better achievement scores than the students learning from the AIM materials.

The two remaining F-values indicate that the criterion scores (gain of possible
gain) are not different at the 5% level of significance. That is to say, there are
no true differences ba2tween the achievement of the groups in the two remaining ex-

periments (both at the University of Wisconsin).
Retention

Retention of the learred materials was also considered important in determining
the atility of students tc learn from the independent study materials. A retention

test vias given at the end of ay, approximately three months after completion of the

instruction.

A few students dropped the class or were for varlous reasons dropped from the

retention testing. The group sizes were as shown in Table 9.

U R TR bl S
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TABLE 9

GROUPING FOR THE FOUR EXPERIMENIS FOR THE RETENTION TEST.

Group Experimental Control

UW - Milwaukee 12
UW -~ Graduate 9
UW ~ Undergraduate 8

WSU, Whitewater 10

The hypothesis tested was: there is no difference between the retention level
. of students receiving instruction in cataloging by the conventional lecture-labora-

tory method and those receiving instruction in the use of independent materials.

Comparison of mean gain of possible gain from the pre-test and retention test

was made betweer. the experimental and confrol group in each of the four experiments.

The F-values for the four experiments are given in Table 10.

TABLE 10

F-VALUES FOR THE FOUR RETENIION EXPERIMENTS.

Significant at

'3 ~Yd
Group F~-ratio the 5% Level

-~

UW -« Milwaukee 3.39 No
UW - Graduate 0.381
UW -~ Undergraduate 2.27

WSU, Whitewatec 2.08

In each of the experiments on retention there was no difference between the

means of the gain of possible gain (retention) of tlie control groups and the experi~
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the null hypothesis that there is no difference between the retention of those
students who received their instruction in the conventional lecture-laboratory

method and those who received it from the independent materials tested.
Attitudes

Only summary, quantitative results of the attitude questionnaire are given
here. The attitude questionnaire was designed to measure attitudes toward the use
of independent study materials irn general and toward the use of the independent
study.materials developed for the teaching of beginning cataloging on an indepen-

dent hasis specifically.

The materials used in the series of experiments were tried out on a ciass of
approximately sixty students enrolled in the beginning coursye in cataloging at the
Uaiversity of Wisconsin Library School in the fall semester 15656. Thess st
were not given pre-tests and post-tests but were asked to alvise this reseaxcher
on ways to improve the materials used. They were alsc asked to complete an atti-
tude: questionnaire and the results of usable questionnaires are included herewith.
The results are recorded separately for the fall semester students and the four

experimental groups in the present study and alsc are recorded together.

Must items of the questionnaire were assigned values ranging from —2 to +2
for the five possible answers. Two examples are given below; —2 was assigned to
the answer least favorable to the use of the materials, +2 was assigned to the
answer most favorable to the use of the materials.

2. 1 enjoyed this manner of presenting instruction.

(+2)*% a. strongly agree
(+1) Db. agree
(0) c. undecided -

(~<1) 4. disagree
(—2) e. strongly disagree

% The weighting system did not appear on the questionnaire.
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7. I would have preferred a standard textbook presentation.

(-2)* a. strongly agree

(1) b. agree

(0) c. undecided

(+1) d. disagree

(+2) e. strongly disagree

Ten items were not weighted in the above described manner and the results

of these questions are given separately. There were 28 items with weighted scales
possible favorable score of 56 and a possible unfavorable score of —56.

The students were also given an opportunity to make any additional comments about

the materials. Detailed scoring for each question ig given in the Appendix.

Of the fifty-five students vho completed the questiomnaire after using the
independent study materials the first semester and forty-three students msking up
the four experimental g this experiment the majority were ewphatically and
enthusiastically favorable in their added comments (see examples later). The
scores based on the above weighted scoring technique also indicates favorable
reaction to the material by the majority of the students completing the question-

naire. Summary statistics for the total scoures are given in Table 11 below.

TABLE 11

MEAN, MEDZAN, MODES, AND RANGE GIVEN FOR THE 28 WEIGHTED
QUESTIONS FROM THE ATTITUDE QUESTIONNAIRE.

e
- o —l

N  Mean Median  Mode Range Standard

Deviation
Experimental Groups 43 18.42 18 18 ~23 to +51 12,29
First Semester Group 55 15.02 16 19 -15 to +37 11,93
Total of All Students 98 16.51 18 18 -23 to +51 11.72

* The weighting system did not appear on the questionnaire.




- 23 -

From.Table J1 it can be seen that the students regilstered a strong hias in
favor of the independent study materials tested.

The results for the ten unweighted (and therzfore unscored) questions are
also given the Appendix (being questions numbered 1, 8, 11, 14, 20, 22, 23, 36,

31, and 32.)

Additional comments from students from both groiups were encouracing. U(ne
adverse comment was received concerning the amount of time it took to :omplete the
independent materiais. The time needed to complete the text was recorded by the
fifty-five first semester stuidents and the Lime ranged from six hours to thirty-six
hours; seven students spent as few as six hours and one student spent thirty-six
hours studying the tex:. The mean time spen: by the students who recorded their

mi.

studying time was 19.1 hours. The mode was 16 hours and the median was 1%. Ther

)

was no correlation between the number of hours of st.dy and achievement as measured

on the post~test for the fifty~-five students in the first semester.

Before concluding this section on the attitudes of students towards the use
of the independent study materials a recording of some of the statements returned
by this group of students is useful.

"Generally, I thought the medium of instruction was excellent...."

"I really feel it has great possibilities.™

"I was really excited over learning in this manner. I don't feel that this
method is vastly superior to classroom work, but it does a fully adequate job of
teaching.

"I thought the book was great— I enjoyed learning on my own time."

"I liked being able to study at my own pace and when I wanted to."

"I would like 2 combination of methods—— independent study with a chance to

discuss problems occasionally."
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"I liked learning in this manner but there were times when I felt a discussion
of the material would have been helpful. I enjoyed this type of learning.”

"Keep up the good work. I really enjoyed this."
|

",.. but I would have liked some oral explanation....'

"Peel an occasional classroom experience through the course would be helpful."

"Simply because no text is perfectly clear, this method is inferior to that

of lecture-laboratory...."

Conclusions

It can be concluded from this experiment that independent study materials in

a programed format properly used, can be the basis for satisfactory learaing.

Statistically this study has shown that there is no difference in the level
of retention between students who receive instruction in an independent programed
format and those who receive instruction by the conventional lecture-laboratory
method. In two of these four experiments it was further shown that statistically
there is no difference in the gain of possible gain between the two methods of
instruction. In one experiment the difference between the means of the control
and experimental groups variable tested (gain of possible gain for pre- and post-
tests) was different at the 5% level of significance, indicating greater achieve-
ment on the part of the control group receiving instruction by the conventional
method. In another experiment the difference between the means was significant

at the 5% level, indicating greater achievement on the part of the group using

the AIM materialc.

The text and other material tested in these experiments were the first parts

of the now nearly completed pfogramed text designed to permit a high degree of

independent study by beginning students in library science. Certein modifications

have been made in the presentation of data based on the present éxperiment ana
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practical considerations of production and utilization have forced minor changes
in format, but the general techniques have been retained as we are convinced of
their validity as learning tools. The present study has shown that independent
study materials produce levels of achievement and retention that compare favor-
ably with those obtained in conventional lecture-lgboratory teaching situations

at three different schools offering library science instruction.

The attitudes of students involved in the present study clearly have shown
general acceptance of this method of instruction. Students often indicated they
wanted more contact with their instructors but also felt a minimum of such con=

tact would suffice to make the materials effective learning devices.

The single most difficult lesson learned in the preparation, testing and

rewriting of these independent study materials was that each idea, each exercise,

each illustration, each example, took a great deal more time to select and use

advantageously than allowed for by our most generous guesses.
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APPENDIX

Attitude Questionnaire After Use of Materials

(Showing results of student responses)

,\_
¥ o
;

——

VYour reaction to this experiment with independent study materials
will be important in evaluating and improving the teaching of library
science. This information will be used for research purposes only and
will not be used to determine course grades.

Circle the letter before the statement that best represents your

attitude in each of the thirty-eight items given below.

1.% At the beginning I
1 2

i 02 05 a. was not in favor of the use of the
. study materials.
'y‘ 12 17 b, would have preferred the "normal”
y classroom instruction,
— 22 10 c. was in faver of the use of the study
materials.
19 10 d. preferred the study materials to the
"normal™ classroom instruction.
55 43

2. I enjoyed this manner of presenting instruction.
29 583 18 36LL a, strongly agree
21 21 21 21 b, agree
_ 2 0 3 0 c. undecided
Y 3 -3 1l -1 d. disagree
; 0 0 0 0 e, strongly disagree

55 76 43 56

®* Item has no value assigned,

1 Number answering from first semester,
2 Number answering from second semester.
3 Value assigned first semester,

4 Value assigned second semester,
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Trying to replace the teacher and the clagssroom lecture-~laboratory

strongly agree
agree

undecided
disagree

strongly disagree

I think this technique could replace instructors in this type of

strongly agree
agree

undecided
disagree

strongly disagree

Learning from Independent Study materials is all right for adults;
but I don't want my children to have to use them,

strongly agree
agree

undecided
disagree

strongly disagree

method to that of "normal" lecture-laboratory pre-

strongly agree
agree

undecided
disagree

strongly disagree

3.
method is going too far.

1 -2 0 0 a.

7 =7 8 -8 b,
10 0 8 0 C.
30 30 18 18 d.

7 14 9 18 e,
5 35 43 28
L".

subject matter.

7 14 12 24 ae
18 18 19 19 b.

8 0 5 0 C.
16 -16 4 -4 d.

6 -12 2 U e.
55 4 2 35
5.

4 -8 0 0 a.

N 3 -3 b.

8 0 13 0 c.
19 19 16 16 d.
20 4o 11 22 e.
55 47 43 35
6. I prefer this

sentation,

5 1o 12 2u a.
20 20 15 15 b,
16 0 10 0 c.
13 -13 4 -4 d.

1 -2 0 0 e,
55 15 41 35

P
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7. I would have preferred a standard textbook presentation.

1 -2 1 -2 a. strongly agrae
S 2 -2 b. agree
3 0 6 0 c. undecided
31 31 20 20 d. disagree
6 32 12 24 3. strongly disagree

55 57 41 40

8.,% Given what I learn from the materials, I think the course was

B 0 1 a. much too long.
8 6 4 b. long.
39 33 c. about right.
10 3 d. short,
0 i3 e, much too short,
55 42

9, When the lecture-laboratory method is used with a teacher present
instead of Independent Study materials

7 =14 3 -6 a. it is much easier to learn.
19 -19 7 -7 b, it is a little easier to learn.
19 0 22 0 c., it is about the same.
9 0 7 7 d., it is a little harder to learn,
1 2 0 0 e, it is much harder to learn

5 -22 38 -6

10. In comparison with the lecture-laboratory method of instruction,
the Independent Study materials made me feel

0 0 ) 0 a, completely lost and unsure,
17 -17 15 -15 b, somewhat confused and unsure,
18 0 10 0 c. no different.
16 16 12 12 d. a little more sure of what I was doing.
b 8 5 10 e. a great deal more sure of what I was doing.

55 7 U2 7
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11.%# Compared to the lecture-laboratory method of instruction, I felt
that the Independent Study method.

1 2 a. pushed me much too fast.

6 : 6 b, tended to hurry me a little.
45 33 c. allowed me to go at about the right pace.
2 2 d. slowed me down.

1 0 e, made me take much too much time.
55 43

12. I learn something much better when someone talks to me about the
material than when I only see it,

6 -12 2 =4 a. strongly agree

9 -9 12 -12 b. agree
16 0 16 0 c. makes no difference
20 20 7 7 d. disagree

4 8 5 10 e. strongly disagree

55 7 U2 1

13. The lack of opportunity to discuss a point with an instructor made
the experience somewhat frustrating at times.

15 -30 5 -10 a. strongly agree

29 -29 24 24 b. agree
7 0 8 0 c. makes no difference
4 4 4 4 d. disagree
0 0 2 4 e, strongly disagree

55 55 43 -26

14.%* When I don't have a teacher to guide me and am on my own to go at
my own pace, I tend to

2 1 a. go too fast.
7 5 b. hurry a little,
33 15 c. go at my best speed.
9 17 d, poke a little.
4 4 e, take more time than I need.

55 L2
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, 15. I found the necessity of answering the exercises correctly before
e I cculd go ahead

0 0 0 0 a. was always a nuisance and really
slowed me down,

2 =2 1 -1 b, was qguite bothersome and often
slowed me down.

3 0 2 0 2. never affected me in any way
whatsoever,

27 27 18 18 d. was a help to learn and speeded
things up.

23 46 21 42 e, was the biggest aid in getting to

know what was wanted and I tended
to learn rapidly.

55 7L 42 59

- 16. I discovered that instantly finding out whether I had done an

\,’ exercise correctly
1 0 0 0 0 a. annoyed me greatly and was of no
2% help in learning the material.
2 2 -2 0 0 b. was somewhat of a bother in
learning the material,
3 0 0 0 ¢, didn't affect me one way or the

other in learning the material,
3F. 31 19 19 d. helped me quite a bit in learning
the material.
19 38 23 46 e, was the most helpful thing about
learning the material,

55 67 42 65

17. When I learned that an exercise was incorrect, qu{fe frankiy I
felt that it

1 <2 0 0 a. discouraged me completely from
wanting to try any more,
13 -13 4 .4 b. was a little discouraging.

1 0 2 0 c. didn't affect me one way or the
other,

9 9 8 8 d. spurred me on a little,

31 62 29 58 e, encouraged me to dig in and

find the right answer,

55 56 43 62




The method of presentation increased by motivation to learn.

30 11 22 strongly agree

24 25 25 agree

0 0 makes no difference
-3 -2 disagree

-2 0 strongly disagree

55 49 45

19. I don't think there was sufficient practical work.

20 -40 -6 strongly agree
26 -26 -12 agree
3 0 0 undecided
6 6 16 disagree
0 0 14 strongly disagree

55 -60 12

20.% When I am learning something, I prefer to spend

1 XL no time working problems,
4 1 little time working problems.
33 some of the time working problems.
17 8 nearly all of the time working problem:.
0

0 all of the time working problems.

Too much material was presented in too short a time,

-2 -l
-8 ~7
0 0

29 1
[ ) <%

10 10

strongly agree
agree
undecided

A2 mmmeva

”~n
u.x.aa.a.l. S

strongly disagree

LD oo
.
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22.% A criticism that could be made of the method of learning is that

3 0 there was not nearly enough repeti-
tion of material.
21 13 some material was not repeated as
much as necessary.
14 18 there was as much repetition as
necessary-- (no criticism).
13 , 13 some material was repeated a little
more than necessary.
4 0 . there was entirely tco much repeti-
tion.

55 43

23.% As far as the amount of information to be learned from a single
page was concerned

a. there was an excessive amount on every page.
b. there was a little too much at times.

c¢. there was about the right amount

d. there could have been a little more.

e. there was not enough on every page.

24, I sometimes felt that the material was difficult to read and under-
stand.

-2 -2 : strongly agree
-18 ~9 agree
0 0 undecided
25 21 disagree
16 16 strongly disagree

21 u3 26

25. The words used in the material were a little too difficult.

0 a. strongly agree
-1 b, agree
0 c. undecided
25 d. disagree
28 e, strongly disagree

52




As far as I'm concerned, the reading of the Independent Study

a.
b.
c.
d.
e.

26.
materials was
0 0 0 0
9 -9 8 -8
18 0 15 0
20 20 13 13
8 16 7 14
55 27 43 19

27. I sometimes felt I needed a verbal .explanation to give more
meaning to the material.

5 -10 5 =10 a. strongly agree
33 -32 21 -21 b. agree
4 0 2 0 c. undecided
13 13 10 10 d. disagree |
1 2 5 10 e. strongly disagree |
55 ~27 43 -1l )
28. I felt quite comfortable learning in this manner. i
19 38 11 22 a. strongly agree
29 29 24 24 b. agree
5 0 2 0 c. undecided
2 -2 5 -5 d, disagree
0 0 1 -2 e. strongly disagree
55 65 43 39
29. When it came time for the examination, I felt that if I had had

the "normal" lecture-laboratory presentation of the material
instead of the Indevendent Study materials

2 =i 2 =U a.
12 -12 10 -10 b.
33 0 22 0 C.

5 5 6 6 d.

3 6 2 4 e.
55 =5 U3 -k
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difficult all the way through the material.
difficult in places.

just about right.

easy most of the time.

easy throughout the whole course,

would have done much better.

would probably have done a little better.
would have done about the same.

would probably have done a little worse,
would have done much worse.

b= b bt f




Learning through Independent Study materials may be all right
for this kind of course, but I think the "normal" lecture~-labor-
atory method would be best for learning something completely
different.

1 strongly agree
12 : . agree
16 . undecided
9 . disagree
4 . strongly disagree

43

Usually, when I take a course, my aim is

8 . to be top man.

32 . to be above average
1 . to be average.
2 to be below average.
0 . Just to pass.

43

Learning in a competitive situation using Independent Study
materials affords me the same opportunity to achieve my aim
(as indicated in answer number 31) as when competing in a
lecture-laboratory situation.

7 . strongly agree
i9 . agree
11 . undecided
5 disagree
0 strongly disagree

42

I feel I have really learned cataloging fundamentals.

16 12 . strongly agree
37 28 . agree
0 0 . undecided
0 -4 . disagree
-4 0 . strongly disagree

49 36




a.
b,
c.
d.
e.

34, I am doubtful about
3 -6 1 =2
8 -8 6 -6
9 0 7 C
27 27 26 26
8 16 2 4
55 29 42 22
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how long I will remember what I have learmed.

strongly agree
agree

undecided
disagree

strongly disagree

35, My performanc2 on the test may indicate I have learned but I don't
feel confident in being able to use my knowledge.

a.
b,
c.
d,
e.

to
doe
bo
C.

e.

strongly agree
agree

undecided
disagree

strongly disagree

receive more instruction in this form,

strongly agree
agree

undecided
disagree

strongly disagree

This method has little value as a means of training.

1 -2 4y -8
13 -13 7 -7
6 0 6 0
25 25 21 21
10 20 5 10
55 30 u3 16
36. I would be happy
18 36 14 28
30 30 23 23
3 0 L 0
4 -4 2 -2
0 0 0 0
55 62 43 49
37.
1 -2 1 -2
0 0 0 0
1 0 2 0
26 26 24 24
27 54 15 30
55 68 62 52

a.
b.
c.
d.
e,

strongly agree
agree

undecided
disagree

strongly disagree




. 38, I think that I could perform as well on the test two weeks from
A now as I have today.

9 18 3 6 a. strongly agree
! 3. 31 24 24 b, agree
: 7 0 13 0 c¢. undecided
7 -7 3 -3 d. disagree
1 -2 0 0 e, strongly disagree

be:
2

55 40 43 27




