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ABSTRACT

Title: An Experimental Evaluation of Programming Studen*
Study Bchavier in Undergraduate Courses.

The purpose of this research project was to examine
a programmed study procedurc employing Lehavior thecory con-
cepts in tcaching undergraduate coursc material,

The procedure involved constructing study units con-
taining a specific rcading assignment and study guide ques-
tions. When the student felt he had mastered the material
he was given a rcadiness test. While this test was not
given a grade, he had to achicve a specified performancs
criterion (usually 80 percent correct) in order to progress
on through the course. If he did not achicve this criterion
he was allowed to restudy the unit and to take another readi-
ness test, Progress threcugh the ccurse was contingent upon
satisfactory performance,

The effects of such a procedure were assessed in terms
of (1) performance on hourly exams, (2) degree of participa-
tion in the program, and (3) student attitude toward programmed
course. The project involved (1) the refinement of pro-
grammed study technique by examining paramcters suggested as
relevant and (2) the testing of the procedure's range of
usefulness in other course scttings. Thirteen courses involv-
ing approximately 850 undergraduate students and six faculty
members over an 18 month period were involved in this inves-
tigation,

The results of the investigation indicated that the
programmed study procedurc produced significantly better
performance in all courses taught within the Department of
Psychology and in about a third of non-psychology courses,
Participation was highest in thosc courses which required
the student to complete all units before gaining access to
the hourly cxams, Student attitude was generally favorable
toward the programmed study proccdures, they recognized the
added mastery achieved by tie new instructional technique,
The programmed study technique was viewed by all involved as
a valuable cducational technique in the small college setting.
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PRI FACE
This roject grev out of a nore iaforral cffort Ly the
authors to apply tle instructioaal techuique used by Keller
at Arizona Statc University and discussed in his article,
"Good Byc, Teacher", appearing in the Jouraal of Applicd

dehavicral Analysis (6).

Mot reported, but lierewith mentioned, arc the cxneriences
of the autlhors!' attemnt at cducational rescarch after carcers
in laboratory rescarci, Two things have impresscd them:

(1) the difficulty in maintaining risorous experinental con-
trol when the nanipulation of exnerirental nararcters arc
placed in the hands of others, and (2) details of obvious
importance to the psychologist‘do not necessarily have high
face validity to non-psychologists.

The authors wish to express ticir gratitude to those who
have encouraged, assisted, challenged and reinforced their
rescarch efforts, First, to some 850 undergraduate students
at Bridgpewater College who have participated in prograrmed
study coursces, In yecars of lecturing we have never had such
an opportunity to xknow so many studeints so well, This alone
alrost males it worthuhile ta give up that interesting pastire
called lecturing,

A special word of appreciation nust be given to col-

O
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leagues who voluntecred their courses for inclusion in this
study, while maintaining their composurc and good humor at our
necessary interference with their coursces: DProfessor William
Barnett for his courses in Principles of Sociolopy, P'rof-
essor Lmmert Bittinger for his courses in Cultural Anthro-
pology, I'rofessors David !letzler and William Willoughby

for their courses in Religions of the World.

Finally we wish to tihank Dean Dale V, Ulrich for
providing an academic setting in which rescarch is possible,
cven when it ruas contrary to his initial predilections; and
when it lcads to vocal objections from faculty collcagues and

anxious studcnts.,
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LTRODUCTION

This is an cra of reform and change in education., After
five yecars of widespread student dissent, the campus mood is
changing fron rage to rcform. lost educators are in agreerent
that now is the tine to institute nevw reforms, forrmalize exper-
irents, and strengthen what has already been done.

LEducational institutions are being challenged to inm-
prove the quality of instruction and the efticiency with
which they are able to provide this instruction. A reccent
Carncgic TFoundation report (2) has suggested reducing the
anount of tine wquired for nigier education degrees. Such
a sugpestion Lehooves educators to tale a close look at the
quality and efficiency of their teaching,

In the past decades nunecous innovations nave been made
with varying degrees of success in different locals. Closed
circuit I, educational TV, and now public TV (as "Fesarec
Street') have beean used to bridge the gap Letwveen available
resources and quality cducation for expanding nurbers of stu-
dents, Tean tcaching has been scen as a way to denl effective-
1y with increasing nurbers of students in the classroor pro-
viding an individualized educational experience for pany stu-
dents in a way vhich would not incrcase the denands for
larger professional staffs,

In the past decade psychologists have been perfecting

'
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the tcechnological aspects of their discipline, and have made
interesting and provocative applications of this tcchnology

in the schoolroom, clinic, hospital and prison., It should

not be surprising that psychologists should turn their atten-
tion to »nracticing what they prcach by applying their technology
in the tcaching of their own courscs. !any psychologists con-
mitted to a behavioral technology have started applying such

a tcchnology to their own tcaching. lovever, the number sub-

"jecting this cffort to experimental scrutiny is, so far, pain-

fully small,

Programmed Instruction vs. Programmed Study:

Lducational litcraturc is rich with references to tcach-
ing machines and programned instruction. In programmed in-
struction -- whether it Le the branching program of Crowder
(13), or the linear program of Skimner (11), or a program for a
tecaching machine or a programmed text -- cssentially what is
donc is to prepare an orderly scquence of stirmulus paterial to
be lecarned as dictated by the programmer's thcorctical commit-
trment, Provision is made for reinforcement by information
feedback relative to thie correctness of the student's response,

Perhaps the nost frequeatly encountered probler faced by
the instructor is the dirth of available programs which greatly
restricts inis freedon of choice as conmpared with the sclection

arong standard tcxtbooks. N
!
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In this report a procedure for use with any standard text-
book will be discussed. The term PROGRAMIED STUDY is uscd
in contradistinction to PROGRAMMED INSTRUCTION, Programmed
instruction involves primarily the arrangement of stimulus
materials, the presentation of such materials, and conscquent
feedbackh for reinforcement, In programmed study the emphasis
in upon the management of the student's behavior when studying
regular course material (such as a textbook assignment}, This
is done by breaking the assigned material down into "study
units'" from 10-30 pages, and then managing the continpencies
controlling the student's progress through this set of study
units, Vhile it is nossible to enmploy programmed text mater-
ials, repular standard textbooks have rore frequently been en-
ployecd, This fcature permits a wide range of application and
great freedon of cihoice armong available materials by the in-

structor,

Programmcd Study:

Pressy (l0) has said that the reason his Ytesting and
tcaching" machine of the 1v2¢'s did not catcit the fancy of the
cducator was that at that time there was no satisfactory the-
orctical structurc to guide the preparation of stimtlus mater-
ials composing the program. B. F. Skinner has since provided
this theoretical structure in his concept of operant behavior,

and has pioneered in tie development of programmed instruction,

9



HHis attention has been dirccted primarily toward the programmed
textbook.

The person who has cxerted the greatest influence on the
application of operant behavior concepts to the management of

student study Lenavior has been Fred Keller.

heller's Procedurce:

In 1968 Keller (0) started a programmed study procedure
at Arizona State University wiich he first used during World
War Il while tcaching lorsec code signalling to armed forces
personncl, FHe noticed that traineces could train themselves
if given appropriate feedback. lic taea took 1is method to the
University of Brazil in 1205, 1Vhile there, a political up-
heaval at that university initiated his move to Arizona State
University, llere he contiaued to develop ais new educational
proccdure,

One of tiie important appects in Keller's systen was to
aave the student assunce an active rele in the cducational pro-
cedure, {ie stated that a student woulld acquire ruch rnorce fron
the educational cenvironnment if he took an active role in this
process rather than a passive role in wiiich e did nothing rore
than Jisten to materials presented by a lecturer,

A sccond requirerent was that the studeat achieve a
level of corplete mastery in tihe subject matter before roving

, on to new raterial. To rake it possible for all students to
S
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do this, Keller provided a program of instruction which was
graded in steps which made the probability of success very
high for those students who studied the material a legitirate
amount of time,

A third important aspect of his program was that of pro-
viding immediate fcedback (recinforcement) for cach student con-
cerning his understanding of the material. This mecant that
all quizzes and tests that werc administered to the student
were graded immediately, allowing the student to know at what
level he had performed on that particular material.,

A fourth point which Keller feclt important to the main-
tenance of student study behavior was to allow the student to
pace himself in his program of study, lle felt that this frece-
dom to work rapidly when so inclined and to slack off when other
demands were pressing made the educational environment much
more rewarding for the student.

Finally, Keller stressed the importance of the student
proctor. e felt that the advanced psychology student was
capable of relating te students in the beginning psychology
class in ¢ way which provided the student with his achicvement
in the course. le felt that many rewards of this systen were
adninistered by these student proctors, hey werce able to
respond in a personal way to the achievenments of the students
at that time when the student was making nis responsc. They

were able to cengage socially in conversation in the subject
O
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matter, They knew their students personally and made the
course a much morc personal cxpericnce. It seemed that thesc
proctors werc able to deliver effectively a program which
might have been difficult to correctly implement without their
help,

Gallup (4) initiated a programmed study program in his
Introductory Psychology course at Lafayette College in 1968
which replaced the traditional lecture tecimique previously
used, The essential features of his program were (1) the stu-
dent worked at his own pace, (2) proctors werc used to assist
the instructor, (3) unit mastery was prerequisite for propress
through the coursc, and (4) lectures were used for motivational
purposcs. Students were quizzed in a large auditorium where
the proctors checked the quizzes when taken., Course informa-
tion and rcadiness test performance werce posted on a hulletin
Loard. Final grades were significantly higher than under the
lecture format. A questionnaire indicated that students
worked harder, cnjoyed the course more, cheated less, and were
felt to Le recongized as individuals., licy worricd about
grades the same as the ycar before and attitudes toward the
lecture were unchanged,

Mcllichael and Cory instituted a contingency managerent
in their General Psychology course at C. W. lost College
of Long Island University in 1969 (2). Threce groups re-
ceived the lecture format while an experirental group followed

a Keller format. A significant differenze was found between

19
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the experimental and cach of the control groups. Their ques-
tions were whether contingency management can be used to tcach
the subject matter of a standard text and whether or not stu-
dents would learn more., Tiey concluded that students worked
harder, got bLetter grades and cnjoyed the course more.

MaLott and Svinicki (8) set up an cxtensive pro-
grammed study system in their Introductory Psychology course
at Western lichigan University. The regalar daily qui:z
consisted of two bricf construction-type questions., Students
were given imnmediate fecedback on their performance. If the
student missed cither of these qQuestions, he had the opportunity
of attending one of scveral make-up quizzes over the reading
again. The first make-up quiz was given the evening of the
regular quiz and followed a 40-ninute preparation period on the
day's reading assigiament. If tue student did not answer all
of these questions correctly, or did not attend the make-up
quizzes, given during the renainder of the day, he care into
contact with tiie "Doom's bay Contingency" -- the choice,
cither dropping the course or receiving an 'F' for the entire
course depending upon the point in the semester at which this
situation occurred. lalott and Svinicki said that becausc
the assigaments were sufficiently clecar and rcasonable, and the
opportunity to take the quizzes sufficiently frequent, it was
unnecessary for any conscientious student to corme into contact

with the ultinate contingency, and few students did. Students

13
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in this pregran worked about 12 hours a week for three hour's
credit, and 80 - 90 percent carned a final grade of 'A', while
less than two percent carned a final grade of 'r',

In 1968 Ferster (3) initiated a progranned study forrmat
for his Introductory Psychiology course at Ceorgetown Uni-
versity, which was similar to that ecmployed by Keller, The
unique fcature is the interview used to assess student under-
standing. After studying a 10-15 page text assigarent the
student took an interview with a "listener" who had alrecady
read the unit and passed an interview. This listener used a
tirer and listened to the "speaker" without interruption,
Both students referred to the text or notes as nceded, After
tiic spcaker had finished, the listener cornmented on jiow the
speaker covered the topic, nentioning important orissions,
correcting rissunderstandings of concepts or language. If
both students were satisficd that the interviecw showed rastery
of naterial, they rccorded the results on a class chart, and
the speaker now becare the listener and found another student
needing an interview., [ach student was required to listen
once for each tire lic spole. At the end of each three to five
scctions (a chapter), the studeat tool a written quiz to deron-
strate ais pastery. TFive or six versions of the quiz were
available aad consisted of cssay questions. If a quiz,

graded by an assistant, vas satisfactory, the student pracceded

14
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to the next unit of study and interviecwing. 1f his perform-
ance was not satisfactory, a renedial procedurc was discusscd
with tiue instructor.

Johnson and Peanypachker (8) at the University of
Florida used "student managers' to conduct tac testing.
These were students who thenselves aad successfully corpleted
the ourse and verc carolied in an Independent Work coursc
recciving a grade and credit for tueir cfforts as a manager,
A ranager was graded prinarily on the perfornaincac of his
students. In tic testing sctting, the student was given a
stack of 3 X 5 inch cards containing test items which he read
aloud and ansuercd while the manager recorded the tire, The
perfornance mneasurc uas the ratc of corrcct responsces ernitted
and #ic rate of incorrect responscs cnitted. Satisfactory
performance was defined as no less than 3.5 itens per minute
ansvered correctly and no rore than N.4 items per ninute
ansuerced incorrectly for cach verbal performance on cach con-
sccutive unit of subject ratter, Curulative totals were
plotted on the studeat's graph, lultiple forn quizzes were
randonly sarpled fron an iten pool. A student ias exnected
to corplcte two units per weeh,

A1l of the prograrred study courses cited have scveral
fecatures in conmon:

1. Studeats actively interact with the course raterial
rather than function as passive obscrvers,

2. Procress through tae course is coatingent unon nas-

15
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tery of tiic material.

3. Immediate feedback of their performance is provided
both in terms of their perfoemance on quizzes and cumulative
progress to this tine,

4, The requircnent of sustained effort as opposed to
spasrodic effort frequent in lecture courses with infrequent
exanination.

5. Provision for remedial work when performance require-
ment is not attaincd,

6. Utilization of students in the capacity of proctors,
interviewers, or managers,

The purpose of tiue present rescarch was (1) to develop
and refine the technique of managenent of students' study be-
havior, (2) to investigate procedures and parareters not a part
of the carly work which might come to light with incrcased ex-
perience, and (3) to cxtend tiic procedure of programmed study
to acadenic arcas other than the introductory course in psy-
chology.

Specifically we are interested in comparing the cffec-
tiveness of the prograrred study procedurc with the traditional
lecture methods in subject natter arcas otlier than the intro-
ductory psychology course., Within the programned study format
it is desired to exarine such things as the nature and function
of the proctor; participating students preference and attitude
data; tie nccessity for rerediation; and contingency manage-

nent proccdures. 1“
)
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PROCEDURL

In this section a description will be given of (1) a
three scmester cormparison of the development of the programrmed
study procedure in the General Psychology course and (2) a
comparison of the traditional lecture format and tihe progranmed
study format iIn four coursés -- General Psychology, I'rinci-
ples of Socicleogy, Cultural Antrhopology, and Religions of

the World.

MEASURTLG THSTRUNIENTS

The data gatliered in this study were obtained Ly three
basic typed of instrument -- liourly exams, student perforrance
on recadiness tests, and atti:ude ncasurcs,

The llourly Lixan: liajor hourly exans were adrministered fror

three to scven tires per coursc., These exans were included for

four rcasons: (1) they served as a means by which the performance

of lecture and progranmned study groups could be corpared; (2) they
were uscd to deterrine the student's grade for the course; (3) they
provided niniral pacing for the students in the progranred study
groups; (4) they irposed a ninimum strain on the instructors ina
charge of the courses -- minirun to thc exteat that all hourly oxanrs
were required to Le objective cxars wihen such exans were nnt aliays
routinely crnloyecd in tiie courses invelved, All these exars vere
corposcd of fror 43 to 70 multiple choicc itens, gencrally sclected

O

E[{l(:fror the instructor's nanual accerpanying thie textbook. Identi-
o vy
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cal tests were given to both lecture and programmed sections in those
cascs where the method of instruction was being investigated.

All tests werce computer scored and item analysed. Kuder-Richardson
Formula 21 reliability coefficients for all hourly exams cmployed

were in excess of 0.70,

The Readiness Tests: Tais instrument was uscd to

assess the student's mastery of the material he had studied.
Thesc tests were shiort, generally containing from seven to
ten multiple-choice items; but in some courses had several
assay type itens included. Item analysis of these instruments
was mot made; reliability was not a major concern of the in-
structor who preparcd the rcadiness tests, The instructor
was more concerned with the face validity of his rcadiness
test items, VWhile progress through the programmed study
coursce was bascd on recadiness test performance, no statistical
analysis was attenpted on the scores of thesc tests.

Measures of student participation in the progranmed
study courses were obtained by computing percent of readiness
tests taken during tic semester. Records were kept of the
nurber of test forms uceded before the student passed the
study unit, Ilis scorc and tic date Lic took the test vere re-
corded. Fron this rccord the percent of work units attenpted
was calculated,

All exan and test data were recorded via Port-A-Tunch

18
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misver cards read dircctly onto a diskh file ef the IBM 11390
corputer for later statistical analysis.

lleasurcs of Attitude: An ortion survey was given

to all procorarred and locture sectinons at the corpletion of
the course. This 27-iter survey was adapted {ronr oie used

by fiallup at Lafayctte Collere aad a copr is nresented in

IS

Appeadix A, Studeats vere aslel to rate the characteris-

tics described in the question oa a contiauunm runanine fror
ueh greater! to "much less' as cordarcd to otlier courses
which he Nhad talen in hiis enllere worl to date. All iters
were rated on a five point scale, Characteristics of the
course to be rated were such thines as the arennt of »ressure
which the studeat reccived by the requirerents of the course,
the dearce of rastery waich e felt he was able to ohtain

studying the material, the deerce of achieverent wiich was

develoned by passing the readiness tests, thc overall enjovrent

which he  felt was gained by being iavolved ia the course,

the degree of erorjzation which e engaged in in his efforts
to lcarn the naterial, what influsnce he felt the instructor
had oa air ia corparison with the influence that other pro-
fessers  had on hirv i1 othier courses, uaat valuc thc course
secered to put oa hir as an individual, to vhat degree the
course influenced nis study aabits, aad finally--as the course
progresscd--what his general feelines were toward the desir-

o <

avility of hearinge lectures,

19
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Osgood's Semantic Differential was used in two courses
in an attempt to gain some picture as to how the students
viewed the programmed study procedure in particular and edu-
cational rescarch in genecral. Each concept to be assessed was
evaluated on ten scales described by Osgood, shown in Appen-
dix B, Twelve concepts were thus evaluated and related to the
course, the way it was taught, how one evaluated his study in
that course, and how one responded to concepts relating to

educational rescarch.

Development of the General Psychology Progranm:

First Semester: The students receiving the programmed

study coursc were required to (1) complete 19 study units,
(2) meet a criterion performance on at lcast one of three
available readiness tests on cach study unit, and (3} to take
five hourly examinations. They also were required to com-
pletec a laboratory sequence which was not an integral part of
the programmed study coursc and will not Lbe discussed in this
report.
1, Matcrials: Assigned rcadings from Xendler's Basic
wiogy, 2d. cd. Study guides were provided
with recading assignments and discussion questions

covering important points in the assignment.,

2. Study Units: Ninctecen study units averaging 33
pages cach were usecd,

3. lourly Exams: Five 70-iten nmultiple-choice hourly
exams werc given.

4, Readiness Tests: Three forms of a rcadiness test
werc available for cach study unit. Thesc werc com-

1)
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posed of ten multiple-choice items similar to those
composing the hourly exams.

5, Passing Criterion: A person could proceccd to the
next study unit by either of two ways: (1) passing
onc of the three rcadiness tests with cight out of
ten items correct; failing form A or B held no
penality other than preventing tic student fron
going on. (2) failing all three forms of the rcadi-
ness test, the student was permitted to move on to
tite next study unit,

6. Credit for Readiness Tests: Tihrce points were
given for cach recadiness test passed. These points
were summed and were counted as the sixth hourly
exam at the end of the scemester.

7. Pacaung: Readiness tests were available three per-
iods a week. A student could take as many rcadiness
tests as he could pass in a period. However, if he
failed, he was reyuired to restudy and return the
next period. All readiness tests for a given scc-
tion of tlc course had to Le taken before the hourly
exam on that scction was available, This hourly
exam could be taken during any regular period up to
a cutoff{ date (the regularly sclicduled date for the
lecture scction to be discussed in the next scction),
Since failurc to take an lourly cxam resulted in a
scorc of zero, no students failed to meet this re-
quirement,

8. Proctors: Tour upper division psychology majors
sccved as paid proctors. Their function was to
score rcadiness tests as the students conmpleted then,
and to discuss the results with each student. In
practice these proctors generally were alble to func-
tion only in a clerical capacity because of the nun-
ber of students they had to scrve. Thaerc were 12
students per proctor,
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Formal Class leetings: There werc no formal
class meetings after getting the program started at
the beginning of the scrmester,

Sccond Gerester: Juring thc scoond scnester tlhie coursc

format reraincd cssentially thie same as durines the previous

serester cxcent as noted in the discussion belor, An ¢ffort

was nade to increase tuc students' peotivation by naainulatine

a point syster associated vith the readinens tests, An

attempt

larly

O
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W@s nade to exanine tiuc proctor rmore closely, narticu-

with resnpect to who could fuinction as a proctor,

Vaterials: lsscatially the sare as ia the previous
screster,

Study Units:  The aurber of study uaits increased
fror 19 to 34 by forniag sialler uaits fror sore of
the lenror units of tue previous scicster,

.

Jdourly Lxars: oo sasace,

Readiness Testa: o alternate foris, A and 5,

vere availalle, cach corposcd to tea nultirle-cioice
iters. In lici o a third forn, studeats failing
forr B were requived to attead a 20-ninute reredial
lecture covering the uait —itiv wiidch they and diffi-
culty,

Passine Criterica: ight out of tea iters correct
oa forrs A and B,  Atteadaace at the reredial lec-
turc if A and B veve failed,

Credit for Readingss fests: In a srecific atternt
to overcore a scnsc of frustration and failure ex-
pressed by students the previous serester who {ailed
readiness tests, cven thougn the test aided in get-
ting a vetter arade oa the hourly exar, a point sys-
ter was sct up as follous: forr A\ gave {ive points
i¢ passed; forrr 3 coave four voints 1€ passed; and the
reredial lecturc give thrce points if attended.
These point values c¢nrrespond to an A for five
points, a hGieh D for four moints, and € for three
points. Tiie total aurver of poiits accurnlated by
ideserester was couwated as an Harly exar; oaccurue

l\l)
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lated points during the sccond half of the semester
were counted as a second hourly exam. Thus the
rcadiness tests were weighted as two hourly exams,
or 25 percent of the final grade.

7. Pacing: A student was recquired to meet the criter-
ion on cither form A, B, or attend remedial lecture
before being permitted to proceed through the course.
lic could take the hourly exam when he had corpleted
all the rcadiness tests for the section covered by
the hourly cxam, No date was set except that the
student nust corplete all the worlk by the end of the
semester, As tire approached when it would becore
impossible for a student to corplete the reraining
work he was given special couseling by the instructor.
Two students decided to drop the course, tarcce
nanaged to complete oa time.

8. Proctors: Two scts of proctors werc uscd: {1) stu-
dents who had alrcady taken the General Psychology
course and (2) students who were currently cnrosled
in tle course. These latter students had the high-
est grade point average in tihe course. All proctors
were paid oy the hour., The proctor-student ratio
was once proctor per cight students,

9, TFormnal Class leetings: None.

During this scmester a change in the class environrent was
made. A large lecturc aall was used as a study hall where
students could come and read prior to taking a recadiness
test, Initially attendance was checked and students were lecad
to believe that they were expected to be there at least at the
beginning of the three periods scheduled for the course cach
week, While the nurber of students using this study hall
decrcased as the scerester progressed, it was used by a con-
siderable nurber at all tires, A sccond roon was sct aside in
which readiness materials were handed out and collected and
where the students took tiie readiness tests, A third roon was

reserved for the proctors. After reporting and taking a

()ll

.
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rcadiness test, the student went to his proctor to discuss his
performance, After going over his test, and discussing any
problems or concepts lic might wish, the proctor plotted the
student's Jerformance on his curmulative record and showed him
nis progress rclative to his rate of test taking and the end
of the semester., A copy of tiie recording sihecet used to keep
thie cunulative record is sihowin ia Appendix €. A record of
his performance on the hourly cexans was also kept on this form,
Thus a student knew aow he was performing at all tires,

Remedial lecturcs were given by a faculty memver in a fourth
room., llourly exams were taken under supervision in the same
room that the rcadiness tests were given.

In all of the courses included in this study the sarc text-

books were uscd Ly both lecturc and progranmed study sections.,
. Likewise the same objective hourly cxams were given to both

] groups, T-scores were crployed wherein the paramcters were
from the lecturc section, This was done in order that the
students in the lecture scctions would not be put at a disad-
vantage gradewise by participating in this project. Final
grade distributions are reported on the basis of T-scores,
All statistical analyses arc donec on raw cxam scores.

Third Scmester: 1In tihc third scnester a special cffort

was nade to devisc a systen in which the student would develop

better verval skills in discussing the coursc materials. An

Nt

attenpt was also nade to engender intcerest and enthusiasn for

O
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participation in the course.

l.

Materials: 1In addition to study guides as previous-
ly used, the discussion questions covering the text
assignment were to serve as items on the rcadiness
tests. A new text was used: Kretch, Crutchfield
and Livson, Llements of P'sycholopy, 2d. ed.

Study Units: No change.
Hourly Lxams: o change,

Readiness Tests: Two forms composed of five
multiple-choice items and two essay itens randomly
sclected by the proctor from the study guide questions.,
Students answered these two questions orally. In
licu of a third form of the rcadincss test, the stu-
dent was given a rather lengthy fill-in-the-blank
exercise taken from the student workbook accompanying
the text, but not otherwise used. The student took
this cxercise and completed it, using his textbook if
nesessary, and checked hiis work with his proctor be-
fore lcaving.

Passing Criterion: The student was required to

gct four out of five multiple-choice items correct,
and both essay questions correct in order to continue
with the next study unit.

Credit for Readiness Tests: The point system was

essentially the same as in the previous scmester.

Pacing: Ho change.

Proctors: The proctoring staff was conposed of
students chosen on the basis of their grade point
average and were contacted following the preregis-
tration period prececeding the semester they were to
proctor. Instcad of being paid, they were registered
in a one-hour independent study course in the psychol-
ogy departrent. In addition to proctoring duties, one
period a week was spent with the instructor. During
this period not only did they discuss coursec material
but also how their students were perforning, ways of
helping ther to do better, and ways to cngender
greater interest and enthusiasn for the course. Lach
proctor was assigned six students. Test data on

thesc proctors is not included in the results.

Fornal Class leetings: None,

()ri
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A different textbook was employed this third semester
which was longer. The number of study units was increased,
but tle average length of assignment was decrcased osver the
first smester., Comparing the third semester with the first
there was a 79 percent incrcasc in the number of study units
to be completed; a 28 percent increcasce in the total amount of
material to be studied; and a 37 percent decrcase in the
number of pages per unit,

Comparison Between Lecturc and Programmed Study Proccdures:

The first and third semesters of General Psychology
course previously described were run in an experimental-control
group design. Only the cxperimental groups (programmed study)
were described, It was desired to comparc the relative per-
formance resulting from thesc two course formats., Since most
of the investigations have previously cmployed the General
Psychology course, it was decided to incorporate courses in
other departrents, Selection was a function of nunerous
considerations, Courses with large classes were desired over
courscs with small ones, The interest and cooperation of the
instructor was a prerecquisite; this climinated some of the
courses one nmight have liked to use. Thosc instructors who
participated constituted popular oncs in student's cycs; teach-
ers who were willing to be innovative in their teaching., Sore
have a rather long history of cducational innovation.

In addition to two different General P'sychology courses,

O
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courses in Educational Psychology, Cultural Anthropology,

d Principles of Sociology, and Religions of tlhe World were inves-
‘ tigated. In setting up the study units, the instructors were
) counseled, but ultimately they made the final decisions as to
’ materials to be used, amount of material to be covered, size of
i study unit, type of readiness test, and pacing features. It
} was desired that this resecarcn result in a mininum of '"bugging"
I of the non-psychology courses.

Other courses were originally included in this part of the
] study, but werc subsequently dropped because of a breakdown of
experimental control of onc type or another which was discov-

ercd too late to be remedicd. In one course in which differ-

Snpurwnd

ent types of activites of the proctors were under investigation,
half-way through the semester it was discovered that some of

the proctors had simply changed their method of proctoring in
order to scrve their students more effectively, thereby
invalidating the results. 1In an attempt to gather student

choice data, lecture and programmed study sections were

. scheduled in the sare courses. llovever, it was discovered to

I the horror of the authors that the instructors of these courses
had scheduled the two scctions at different hours. In question-
ing the students in these courses it became appareat that their
choice of sections was influenced morc by their schedule that
scnester. All was not in vain; the authors lcarned a good deal

about non-laboratory research while incrcasing their pessimisnm

O
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about permitting cxperimental coatrol to gect out of their own
hands,

Each course was divided into two sections, one of which was
taught vy the lecturc nethod and the other taught by the pro-
grammed study procedurc. In all cases the studeats enrolled
in a particular course were ranked according to tiheir cunula-
tive grade point average and assigned Ly a randomized block
design to lecture or prograrrcd scctions,

In the naterial that follows a description of tiic non-
psychology courses uscd in this study will be given, using the
outline previously erployed in describing the Cenceral Psychol-
ogy prograns, Outcorc of these various procedures will Le
discusscd under "Results'.

Developrment of the Cultural Anthropology Program:
1. HMaterials: Study puides gave reading assigarents

only, Assigned readings werc fron lloebel, Anthro-
pologey, Tihe Study of Man, 3d. ed.

2, Study Units: Twenty-nine study units averaging
15 pages of text naterial,

3. lourly lxars: All students in both progranned stu-
dy and lecture scctions were required to take the six
hourly tests at tlic sane aour oan the date scieduled
at the beginning of the course, If a student in tae
prograrncd scction finisihed tie readiness tests carly
e was required to wait uatil the announced tire to
tale the hourly cxan,

4, Readiness Tests: Two forms of readiness tests
were availablc (or cach of the 27 study units, Tihese
were conmposed of eight multiple-cioice test iters,
Five periods per weck were set aside for taking
readiness tests.

O

[ERJ!: 5. Passing Criterion: 5ix out of cigat itemns (75 per-
o \
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cent) were required to pass rcadiness tests, A stu-
dent was not required to take and pass all the readi-
ness tests.

6. Credit for Readiness Tests: If students toolk and
passcd all the rcadiness tests in a given scction of
tic coursec, he recccived a bonus of four noints added
to his hourly exam scorc.

. wol .
7. Pacing: .lourly cxams wercpavailable during any
Ycadiness test period. Work had to be completed by
tiie end of the scenester.

a7

3. Proctors: Onc proctor was available for 48 students
and served in a clerical role of passing out and col-
lecting test materials, scoring tests as the student
finished. The proctor was an upper division sociology
major who would answer questions if asked., Becausec
of having five periods a week for readinses testing,
thc number of students taliing readiness tests at n
given period was therehy substantially reduced,

9. Torral Class leetings: Thirtcen formal rmectings
of the entire progranned study group were held dur-
ing the serester, rougialy oac a weei.

Sccond Serester: In the sccoad serester an effort was
nade to increcasce student participation by reducing the passing
criterion while requiring tiat all realdiness tests be taken,

1, lMaterials: .o change,

2, Study Units: o change.

3. lourly Ixans: Lo chuaange,

4, Readiness Tests: Twn forrs of eact readiness
test containine botlh maltinle: chnice and essay iters.

5. Passing Criterion: The passiag criterion was
Torcred fron The previnus six out of cight to five out
of cight (63 percent), !lovever, students wecre re-
quired to take all readiness tests, OCne could »ro-
ceced onto the next study unit cither (1) when he had
nassed one of the tue forrs of the readiness test,
or (2) swhen e had nasscd aio oral auiz eiven by the
instructor. All units were requirved te he nassed in
[:RJ}:‘ order to get a grade above "'

L - . 2 e . . §
e 6. Credit for Neadiness Test: o change. ,)q
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Pacing: No change.

Proctors: Five proctors were provided, giving a
ratio of eight students per proctor,

Formal Class lMcetings: Light times during the
semscter, generally after an hourly exam, the pro-
grammed study group met together with the instructor.

Development of the Educational Psychology Progran:

1,

7.

8.
9,

Materials: Mo study guides werce used. Students
reccived an assignment sheet for the scmester, Texts
uscd were Gibson, Lducational Psychology (A Pro-
grammed Text); tlolland and Skinner, Analysis of
Behavior (A Programmed Text); and Skinner, The
Technology of Teaching.

Study Units: Twenty-five study units averaging
15 pages cach were used.

Hourly Lxams: Three 50-iten nultiple-choice cxams
were given.

Readiness Tests: Two forms of cach rcadincss test
were available. These contained cight multiple-
choice and short answer items, and were available
during four periods cach week.

Passing Critcrion: A scorc of 75 percent was rc-
quircd for passing. Students werc not rcquired to
take and pass all rcadiness tests in order to progress
through the course.

Credit for Readiness Tests: Same as for Anthro-
pology.

Pacing: lourly cxanms were available during any readi-
ness test period. Work had to be conpleted by the

end of the screster,

Proctors: Sanc as for first scnester Anthropology

Formal Class Mcetings: lone.

Developnent of the Principles of Sociology Program:

1.

llaterials: o study guides were used, Students
reccived assignment sheets at the beginning of the
semester. The text was Broon and Selznek,

1)
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Sociology, 5th ed.

2, Study Units: Twenty-five study units were usecd,
averaging 15 pages per unit,

3. Hourly Exams: Threce hourly cxams were given,
These were part objective and part essay. Only
tiic objective items were uscd in the data analysis,

4, Readiness Tests:. Two forms of rcadiness tests
were available for each of tue 25 study units.
These tests had eight multiple-choice items. Four
testing periods a week were provided,

5, Passing Criterion: Six out of eigiht items (75
percent) were required to pass. A student was en-
couraged to take the readiness tests, but was not
required to do so to continuc progress through the
course.

6., Crecdit for Recadiness Tests: No cxtra credit was
given for taking the rcadiness tests.

7. Pacing: Same as for first semester Anthiropology.
8. Proctors: Same as for first semester Anthropology.
9, Tormal Class HMeetings: One mceting of the entire

programmed study group per week; 15 meetings for the
sernester,

Developricnt of the Religions of tiic World Program:

1. Materials: Study guides were provided which con-
tained the study assignment and discussion questions
to point up important aspeccts of the assignment.,
Reading assignrents were in lloss, lian's Religion,
dth, cd,

2, Study Units: Thirteen study units averaging 70
pages cach.

3. llourly Lxams: Seven hourly exams were given,
rougﬁiy on cvery two study units. Thesc were
70-iten rultiple-chioice exams,

4, Recadiness Tests: Three forms of cach readiness
tecst were available, cach ten items long, Tour
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testing periods per week were provided:

5. Passing Criterion: Light correct out of ten items
(80 percent) were required for passing, Students
were not rcquired to take and pass all of the recadi-
ness tests in order to progress through the course.

7. Crecdit for Readiness Tests: Same as for Anthro-
pology.

8. Proctors: Sanc as for first scmester Anthropology

9, Formal Class tlectings: Seven class meectings,
onc after cach hourly exam.

Special Investigations:

General Psychology, 4th Scmester: A scction of $0¥60

students in General Psychology was used in a 2 X 2 factor-
ial study to cxamine the parameters of study unit length and
active-passive proctoring. The course arrangements were
essentially the same as described under General Psychology -
first semester cxcept as noted below. Students were ranked
on grade point average and assigued by a randomized block de-
sign to four groups.

Groups 1 and 2 used the programmed study procedure with
39 study units. Groups 3 and 4 likewise employed the pro-
grammed study procedurc but with onty 13 study units, ecach
threc times as long as used by groups 1 and 2. The sare
materials were used by all groups. The "long" study unit
group took the same rcadiness test questions as the "short"
group, cxcept three of tiac short, ten-question tests were

taken at a tirc.
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Proctoring was done by upper division students who had
completed tle course previously and who were paid for their
services. The proctors in Groups 1 and 3 were instructed
simply to handle the clerical details of passing out recadi-
ness tests and checking answers., They were to rcfer any
questions asked to the instructor. The proctors for Groups
2 and 4 were instructed to go over cach readiness test with
the student as soon as he had finished taking it, having him
explain his answers and giving supplementary or remedial cx-
planations when necded. By mid-semester it became apparent
that these proctors were not able to carry out their instruc-
tions; some of them in groups 1 and 3 were performing more
like those in the other two groups, and vice versa. There-

fore, no attempt at analysis of this variable was attempted.

liducational Psychology, sccond semester: A class of

6% students in lLiducational Psychology was used to exanmine
study unit size. Onec group uscd short 15-page rcading as-
signments and the other 45-page rcading assighments. Students
werc assigned to the two groups on the basis of a randomized
block design utilizing grade point average. Other charac-
teristics of the progran werc like those previously described
under ithe first sencster of Lducational Psychology-
ertstiesof Lo pProgranwore—like—ticso—proviously-doscribod

under-bLducational-Psychologyy—first-someston,
O
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Social Psycholooy: One scction of tihe Social Psych-

ology was uscd to exarmine the uscfulness of snail group dis-
cussions within a progranmed study forrmat.

The group discussion was secn as the way of adding addi-
tional rewards to tic program of uvwhich it was a part., The
instructor using discussion groups was running ther vith four
basic ideals in nind through which tiacy could make the prorran
a nrorc rewarding experience, First, he considered the dis-
cussion group as a novel cxnericnce within the progran format,
The nurber of discussion groups wverc kept at ten per screster
so as not to losc this aspect of novelty. Since the gencral
routine within a prograrmed class is to core to the proctor,
take a quiz, talk to tihc proctor bricfly, and leave, it wvas
fclt that sorc change in this overall routine would be an cx-
perience which would scrve to increase the reward aspect of the
total prograr, The sccond point was that in thesc groups the
student conid have a closer interaction witih the professor.
Fron the report of many students, they had iadicated that to
have access to the professor, vhether it was uscd as a point
of contact or not was a desirable condition, Ve liave not
checked tosce if this is true for tihe najority of students
but for those students whor we have interviewed professor con-

tact would appear to be a rewarding experience.  The third aspect

O
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of the group discussion was that this was a time in which the
concepts covered in the text would be rehearsed, The discus-
sion engaged in by the group would involve the usec of tle
terms and concepts which had been part of the rcading assignrent.
In the group session, discriptions of social scttings would
be madzs using tihe terms and concepts enployed by professionals
in the field. This was done to add.a degree of utility to
the rcading material. The fourth enmphasis of the group dis-
cussion was to c¢ncourage the report of exneriences which the
student had which were in linc with the subject matter of that
particular course. 7The reward was the enjoyment gained in
relating their cxpericences to others., 7To relate one's cxneri-
ence appears to be a type of comrunication which can be done
more casily than many other kinds of verbal perforrance. The
above Dur points are the basic conceptualization of the re-
ward aspects of the group discussion experience as used in our
progran, The hoped for cffect was that the student would be-
core more psitive in his attitude toward the overall progran
as well as increase their f{requency of narticipation in the
program,

Several types of activities were provided for the groups
to facilitate their achieverent of the desired goals. In-
cluded vere variations of activity from veek to weex in an

effort to kcep the expericnce of the group reeting sorevhat
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novel. Several of the meetings rcvolived around interesting
articles which were pertinent to the subjcct mattcer field,
There werc other meetings in which role play was uscd as a
procedure by which the student could more casily usc the terms
and concepts eciploycd in the text he was studying. Other
sessions were devoted to relating one's experience in relation
to the particular subject matter being studied. Thesec were
the thrce basic types of experience provided for in the group

sessions. lMMany secssions combined two of these activities,

A
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RESULTS

Performance on Hourly LExams:

Table 1 presents a brief descriptive summary of cach
coursc discussed in tihis report, Lach time one of these
courses is referred to in the section on Results it will be
followed by a parcenthetical reference to the line in Table 1
describing that course. This has been done so as to mini-
mize possible confusion among the thirteen courses.

Table 2 shows the mean cexam scores for the scmester
for tic lecture and programmed study scctions of the seven
courses involved in this project. The two General Psychol-
ogy courscs, the Lducational Psychology coursc, and the
sccond scmester of Cultural Antaropology showed a statisti-
cally significant difference with the programmed study sec-
tions having the higher mean score. The remaining courses
failed to show any significant differences between lecture and
programmed study pracedures. Table 3 shows the number of
hourly cxams on which the programmed study section scored
aigher than the lecture scction for these seven courses.

In the General Psychology and Lducational Psychology
(lines 1,3;1) courses therc was a significant difference

between lecture and prograrned study groups on all hourly
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exams given during the s¢mester as shown in Table 2. 1In the
sccond semester of Cultural Anthropology (Table 1, line 9)
the differcence between lecture and programmed study groups
became significant only at the end of the semester, and shows
up in pooled scores,

Table 4 shows the percent distribution of final hourly
exam averages for the three scmesters of General Psychology
(lines 1, 2, 3). The Nolmogorov-Smirnov two-sample, onc-
tailed test indicates a significant Chi-Squarc for differcnces
between lecture and programmed study secctions, both for the
first ad third scmesters.

The difference in the distribution of final averages
between the programmed study group of the first and third
semesters is not significant,

Figure 1 shows thec major cxam-taking rate for the long
and short study unit groups in the Educational Psychology
class (Table 1, linc 6), This is a cumulative plot of the
mean number of exams taken on cach of the 16 days pre-
cceding the required date for tie hourly cxam. These data
are based on the mecans of three such pre-cxam periods.

The "short'" study unit group having three times as many
quizzes still arrived at the hourly cxam on the average nore
quickly than did the group wiicih nad the longer assignments

and fewer work units.

1
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+ Figure 1, Cunulative mean work rate per day as a
function of assignment length in Educational Psychology
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No interpretation will bLe attempted of the apparent FI
scalloping suggested in the cumulative record for the short
study unit group.

Tables 5 and 6 give the results of an analysis of
I variance of mean hourly cxam scores for the '"short" and "long"
study unit groups in the Educational and General Psychology
classes respectively (lines 4, 6). In both cases assignment
length is significant beyond the .05 level of confidence, one-
tail test. No significant intcractions were observed.

Figures 2 and 3 show a plot of the mean hourly exam
scores for the scmester as a function of grade point level.
The short study unit groups scored higher on the hourly
exams at all grade point levels.

Table 7 shows the results of an analysis of the "long"

and "short" study unit groups utilizing percont of rcadiness

tests attempted by students in these two groups, and the
J percent actually passed of those attempted. No statistically
significant differences in the means were found. An opposite
]- cffect of study length means is observed between the General
and Educational Psychology courses which will be discussed

later in terms of coursc difficulty,

Participation and l'erformance:

As an indication of participation in the prograrmed study

sections, percent of students taking cach of the available

ERIC
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TABLE 5

Aralysis of Variance of Student
Perfoninance in Educational Psycholocy

~39-

Source DF HS F
i
Assignment Length 1 3,25 (A
GPA Level 3 233,525
i'ethod X Level 3 16.56
Error 56 19.46
Total 63 j
* p<L05
TASLE 6
Analysis of Variance of Student
Perfomance in Ceneral Psyciiolocy
Source OF 'S F :
{
Rssfgnment Length 1 2437,94 4,38 !
GPA Level 2 820.54 g
ethod X Level 2 39,63 !
Error 24 536,31 !
L Total 29 i
* p<L,05
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recadiness tests was computed. This data revcaled changes

in participation across the semester. Table 8§ presents

the percent participation in the programmed scctions by indi-
vidual study units in cight courses naving programmed study
sections. Cecll cntries arc the percent of students in that
section completing the unit; the final column is a mean per-
cent across all study units, The courscs arc ordered from
that with the highest participation to the lowest. Table 8
also, incidentally indicates the number of study units

in cach course, The third semester General Psychology

{line 3) and sccond scemester Cultural Anthropology (line 9)
have the highest rate of participation.

Table 9 presents percent of readiness test passcd of
those taken in the programmed study scctions by individual
work units. Thosc courses waosc contingencies required passing
before proceeding on have been ecliminated from this table.
The last column contains mecan percent across all study units
and can be interpreted as an index of coursc difficulty,

A Pearson Product !oment corrclation between percent
passed and percent attempted across the five courses shown
in Table 9 (N = 443) yields r = 0,410, At the .01 level
of confidence a significant r = J,128,

Figure 4 shows the rclation between grade point average

and percent participation, based on those scctions with mini-

o A1)
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Figure 4, Percent participation as a function of GPA {n

sections with minimal requirement for taking readiness

tests,
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mal requircment for taking readiness tests, As the grade point
average involved is higher, the percent of study units taken
is higher, A Pearson Product Moment correlaticn between
the percent of the study units passed and the mecan hourly exanm
scorec was r = 0,167, As the .01 level of confidence a
significant r = ¢,128,

Figure 5 shows the percent participation as a function
of study unit length for five courses which have been ordered
from the one with the shortest study units to the one with
the longest study units, Since these courses differ in
othiecr ways also, care must bec taken in interpreting this

figure,

Use of Alternatce Readiness Test Forms:

The three scmester scquence of the General Psychology
coursce (lines 1, 2, 3) gives information about the wutilization
of tihe various forms of the available rcadiness test, Threc
forms were available for cach of the study units, Table 10
presents the mean percentages with which forms A, B, and €
were taken and passed., A fourth category, '"not passed", con-
tains failure on form C and non-attempts., The first semester
of this course did not involve a rigorous rcquirement that all
the rcadiness tests be taken; the sccond and third scresters
did have this recquirerent for progress through the course.

In all thrce cases a rajority of tiac students passed on the

f"l{
~
L] .
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TABLE 10

Utilization of Alterhate Forms of Readiness
Tests in Three Semesters of General Psychology
(Fean percent passing)

Semes ter N Readiness lest com |, . Passing
A}alc
] 60 56% é 5 30
2 60 81 15 4 0
3 35 78 14 8 0
{
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first attempt, As passing the quizzes became contingent for
progrcessing through the program, the percent passing form A

increased. A relatively few students rcequired the third form,

Performance and Grade Point Average:

Figures 2 and 3, previously cited, show a direct rcla-
tionship between grade point average and hourly cxam per-
formance, The rvziationship between these variables is also
siiown in the resualts of the Cultural Anthropology courses,

In the first semester (line 8) there was no significant
differcences between the exam performance of the lecture and
programmed study groups, In the second semester significant
differences were observed, This sccond semester of Cultural
Anthropology (line 9) is viewed as representing the best
arrangement obtained in non-psychology courses, and for that
rcason will be discussed in morc detail,

Figurc 6 comparces the mean hourly exan scores for the
lecturce and programmed study groups in cach third of the grade
point range for the first sermester of Cultural Antiaropology.
Table 11 prescnts results of an analysis of variance of these
data, No systematic Jdifference between tie two groups is
indicated although overall there is a significant increcasc
in cxan perfornance as a function of grade point average.

Figure 7 gives the sarme comparison for the sccond scres-

ter of the Cultural Antihvopology course. Table 12 presents

nh
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Figure 6, Comparison of Lecture and Programmed Study
Sections of Cultural Anthropology, First Semester (1ine 8)
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TABLE N

Analysis of Variance of Lecture Vs
Programmed Study Method
Cultural Anthropology, First Semester

Source OF 1S £
Method 1 95,03 0.11
GPA Level 2 6230,19
tethod X GPA 2 334,85
Error 48 897,22
Total 53
TAZLE 12

Analysis of Variance of Lecture Vs
Programmed Study Yetiod
Cultural Anthropology, Second Semester

Source OF ) F
Yethod ] 3400.22 4,76%
GPA Level 2 1053,0%
tYethod X GPA 2 713.42
Error 48
Total 53
* P05
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results of analysis of variance of these data and shows a
significant difference between methods with the programmed
study group scoring higher than the lecture at all three grade
point ranges,

Figure 8 makes the same comparison for the third scmes-
ter of General Psychology, which has achicved the best
arrangement of the programmed study format., As with the
second samester of Anthropology, thesc data show the program-
med study group scoring higher at the two lower grade point
average intervals than the lecturc, but not different at the
highest. Table 13 presents results of the analysis of vari-
ance of these data.

In the Sociology course (line 11) students were given
a choice between a lecture or programmed study scctions.
There was a misunderstanding of the range of application of
the term "choice" and it was later discovered that thosc
students choosing the programmed study section were given a
further option of choosing whether or not to take the rcadi-
ness tests, After this was discoverced it was agreced that
all students in the programmed study secction would be required
to take all of the recadiness “ests of the last third of the
course in order to be allowed to take the hourly exam on that
material., As a result we have data on the same sct of
students showing optional taking of rcadiness tests and the

resulting hourly exam scorcs, and required taking of rcadiness

(0
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Figure 8, Comparison of Lectufe and Programmed Study
Sections of General Psychology, Third Semester (1ine 3)

B

s ORI

At sy



F

o A SRy e DED B NN N

-56-

TABLE 13

Analysis of Variance of Lecture Vs
Programmed Study ltethod
General Psychology, Third Semester

Source DF H F
Method 1 2719.53 5,72%
GPA Level 2 442.56
Vethod X GPA 2 1189,76
Error 66 475,15
Total 1
* pL,05

)
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tests and the resulting hourly cxam scores. Figure 9 shows

the number of readiness tests taken by the members of the
programmed study scction which werc associated with each of

the three hourly cxams. Also tlic scorcs on these three hourly
exams are plotted., In the last third of the course the rate of
readiness test taking greatly incrcased, and there was a
corresponding increase in the mean hourly exam performance.
Table 1Y gives the results of the Analysis of Variance for
repeated measures for this data, A significant difference

between c¢xams was found.

Long Term Program Lffectiveness:

The first General Psychology class to be taught by the
programmed study technique was rctested fifteen months after
they had completed the course., About one half of the stu-
dents in the class responded to a request for their reevaluation,
Of those recsponding 55% were from the programmed group and
45% were {ron the lecture group,

Table 14 shows thc mean group performance on the fifteen
months rctest as well as the results of tic pre- and post-
standarized criteria test giveﬁ these students at the beginning
and th2 end of the course.

The criteria test results indicate that both grouns
increasced in their ability te respond correctly to questions

Q concerning General Psyciology. 'lic proarammed group had

ERIC
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TABLE 19

Analysis of Variance of Performance
on Three Hourly Exams in

Principles of Sociology

Source OF S F
Between Ss 36 232,8
Within Ss 75 66,2
Treatment 2 433,7 7.7%
Residual 73 56.0
Total 1 -] 120,7
* P < ,01]
(’5



TABLE 14

Analysis of Long Term Progran
Effectiveness in General Psychology
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Precriteria Postcriteria Exam 15 #onth
Text Test Average Re-cxam

Lecture
Group 57 98 127 95
Yean
Programmed .
Group 57 110 138 99
Mean
t value <33 1.06 2.75* 45
* p<L,01

rR
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a slightly grecater increase as indicated by the group mean,
but this increase was not large enough to consider it a reli-
able difference in the group's performance brought about by
the programmed study method.

The programmed study technique did have a significant
effect on the students' ability to score while in the course.,
The fifteen month time lapsec saw both groups 1losing about
the same amount of what they nad learned (25% lecture group
versus 28% programmed groupj., The performance of tliec two
groups after being away from the course material for fifteen
months could be described as similar. The treatment had no
measurable effect on their present ability to answer questions

concerning General Psychology after this period of time.

Subject Matter Knowlecdge of Proctors:

Table 15 presents data comparing student performance of
students who had proctors who had already taken the coursc
with those who had proctors who themselves were currently
enrolled in the course. ‘These two types of proctors will be
referred to as 'out-of-class' proctors and 'in-class-
proctors' respectively.,

No significant differences were found between mean
scores on the hourly tests Letween students having the two
kinds of proctors. Likewisc, no significant differcnces were
found in attitude toward the course and toward proctors.

L IY Y]
134
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TABLE 15

Comparison of "In-Class* and "Qut-of-Ciass* Proclors
on Mean Hourly Exam Scores and Item 9 of Attitude
Scale (enjoyed) for Ceneral Psychology (4)

In-Class Qut-of-Class
Measure Mean S0 | Mean sD
R

Mean Hourly Exam = o
Score 126,39 24.49 {136.37 25,35

Mean Scale Value R A 7.85
for Item 9 on 633 0,65 ] -6s55 0.92

Attitude Scale

]
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Contingent Small Group Discussion:

Table 16 shows mean performance and participation data
from two scctions of Social Psychology using small discussion
groups recciving credit for attendance at discussion sessions,
and small discussion groups recceiving credit for performance
during the discussion sessions, Contingent performance
showed higher mean hourly cxam performances and higher
mean percent participation in readiness tests than
the contingent attendance groups.

Figure 11 shows the responsc of the students in the three
secmesters of General Psychology on cight items of the opin-
ion survey. The students in thesc three scmesters tend to
agree that the programmed coursc in General Psychology is a
bit more work th 1 they arc generally used to in general cdu-
cation courses. They also agree that their understanding
of the basic concepts presented in the course arc better
understood wien presented in tice programmed study format. The
second and tihird semesters silow increased pressurc, mastery

and enjoyment over the initial semester,

Student Opinion Related to the Choice of Course Scction:

Attitudes observed with this pre-course survey noted
some significant differences in point of vicew of the
students in the two scctions of tiic Sociology and Religions of

the Warld courses. The attitudes held by thosc students who

9
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Mean Performance and Participation Scores
. Twio Groups in Social Psychology

Measure

Small Groups with
Credit for Attendance

Small Groups with
Credit for Perfocrmance

Mean Hourly Exam
Score

54.2

Mean Percent
Participation

69%

81%

v'n




B S T T DT - N

-66-

Amount of work required by program : HoWaYs) : :
Degree of pressure experienced : _45: : :
Level of mastery achieved : \/): ;:\ : :
Understanding of basic concents : : L%Q: : :
Enjoyment of program : : \\ i\‘na : :

Influence of instructor :
Efficiency of study habits : : (_./ : 3

Oesire to attend ledtures

Much About fwen
Greater Same Less

-4 15t Semoster
A—4 2d Semester
o—0 3d Semester

Figure 1), Summary of Student Attitud:s Toward
Programmed Study Courses in Three Semesters of
General Psychology
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registered for the programmed section of both courses were

quite similar. This was also true of those who rcgistered for
the lecture course. In both coursecs the most striking dif-
ference in attitude was secn on the item concerning how much the
stadent would cnjoy programmed courses as compared to a lecture-
type course, In both courses the lecture group felt that

they would enjoy it somewhat less than a lecture coursc, where-
as the students who had chosen the programmed scction felt

they would eajoy this method a bit morc than a lecture course,
Other differcnces which are similar for the programmed section
versus the lecture section are in regards to their feeling

about their understanding of basic concepts in the programmed
course and the level of mastcery of tie specific units of mater-
ial in the programmed course. In both cases the ones choosing
the programmed course felt that tiheir understanding and mastery
would be above average as compared to a lectur~ course, where-
as the lecturc scction student felt that thie programmed coursc
would produce somewhat below average understanding and

mastery. On the various attitude dimensions obscrved those

who chose tiic programmed section viewed it as a positive ex-

O
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perience and those who chose rac lecturc section viewed the
programmed scction in a less favorable way. These results
arc shown in Figure 12 and 13.

Table 17 shows that only about half the students checked
the method of instruction as the cxplanation for their choice
of scction. In the Sociclogy c¢lass, which was nade up of
72 students, 38 of these students ziiose the programmed section
and 34 chose the lecture scction.  Of these 72 students, 22
percent of taem said they cihose tae programmed section because
it was tihe preferred tecansque (or then, whereas 17 percent
said they chosc the lecture scction because it was the method
of instruction waich they preferied.  Sixty-one percent of
the students in the Sociology class made their decision as
to the scction tiaey wanted on sone variable other than the
tecaching tecanique. The same goneral trend was observed in
the Relipions of the World coursce Of the 01 students in
this class, 28 chosc tie programmed section and 33 chose the
lecture section Thirty two percent of the students said
they chase the progranmed study tecanique because of its being
the preferred instructional technique for them wiercas 23
percent chose tiae lecture tecunique for this reason. In the
course 43 percent of tie students chose their particular scc-
tion {or sonc reasen other tuan taat of instructional tech-
nique.

In Figure 33 the perceat of guicoss{ul narticipation
’
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TABLE 17

Analysis of Student Choice In two

Volunteer Prograrmed Study Courses

Reason for Cholce ' Sociology { Religlion
Proforrod rogremod Stuty | a5 | 32
Pref;rred Lecture 17 23
Preferred the Time of Day 22 I
Reason not listed 39 34
Number of Students In Class| 72 61
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is compared with regards to six attutude dimensions, These

arc the dcgree of pressure which the course scems to exert on
the student, the degrec of mastery which he feels was gained
through the course, his overall enjoyment of the course, his
feeling concerning the length of the assignment given in the
course, and his feclings concerning development of study
habits within the coursc.

The comparison in Figurc 15 shows six attitude dimen-
sions comparcd for two courses both of which were offercd early
in thé program and again in the final scmester. Student
attitude is very similar bectween the carlier and later pro-
grams. In Gencral Psychology there was a slight drop in
the fecling of pressurc in the course as well as in the amount
of enjoyment. In Anthropology there was an increasc in the
feeling that they were developing better study habits and a
decrcasc in concern over the length of the study assignment,

In figurc 16 the results of the Semantic Diffcrential
Test arc shown for Sociology and Anthropology. The concept
of "fun" on thesc scales for these two classes fell somewhere
between eight and ninc and tihc concept of "evil” fell somewhere
between two and threc on a ten point scale. In the compar-
ison of the response of the classes it was observed that there
were five of the twelve scales in the Cultural Anthropology
class in which the lecture and the programmed groups respond-

ed more favorably to the concept of Anthropology and the
Q
ERIC "R
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concept of the way the course is taught than did the
lecture group. This was true of their view of the student
proctor and the course professor. All other concepts were
considered to be similar for both groups. 1In the Sociology
course only two concepts of the twelve showed any significant
difference between the two groups. One of these was the
view of the class members in regard to participating in
research with the lecture group being somewhat more positive
thai the programmed group. The lecture group was also more
positive than the programmed group on the concept of cduca-
tional research, Student attitude towards all other con-
cepts were considercd to be similar. In both classes one
can obscrve that lecturing is viewed as being a bit on the
negative end of the scale whercas the programmed study concept

is in the center of the scale.

Attitudes Toward Lecturce and Programmed Study Sections®

Table 18 shows attitude data for the lecturc and pro-
grammed study scctions of five courses. The percent of
students in each scction who rated the survey item as being
above average for them is included. These data are shown for
cleven items of the attitude survey. From the data it can
be seen that a greater percent of all the programmed study
groups had morc above average resyonscs than did the lecture

group on five of the survey items. Morc programmed study
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students felt that the amount of work in the course was above
average., They felt that it was necessary to memorize

more than they usually did in other courses, The programmed
study group also indicated more often that their mastery of
the material was above average, They had more frequent
reports of improved study habits as well as desire to hear
lectures, A vast majority of the lecture group felt that

the amount of lecturing should be kept at the j.esent level,

if not reduced.
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DISCUSSION

From our experience with General Psychology it is
clear that certain variables are available to the teacher
which allow him to increasc the students' level of participa-
tion and performance. From this work it is evident that effecc-

tive learning can take place in a setting in which the student

is required to gain much of the information through his own skill

of reading and study. Our data would suggest that as far as
performance can be measured in rclation to General Psychol-
ogy through multiple-choice exams that those students who
gain the information by their own cfforts actually were able
to respond correctly to a significantly larger amount of exam
items, Even though students feel that morc work goes into the
study of the course when it is offered in a programmed
fashion, they are awarc that their efforts arc paid off both
in higher academic scores as well as the added personal satis-
faction which accompanied this academic success.

From our obscrvations of the program in General Psy-
chology it would appear that onc important aspect of the pro-
grammed study technique was that it provided a much stronger
motivational structure for the student than did the traditional
lecturc procedure. The student was encovraged by the very
nature of the program requircment to complete all units, to

continue his study efforts in a systematic, day-to-day basis

(_‘,1
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if he wished to complete the course. Since the work was
assigned in small units, it was possible for him to initiate
study activity several times a week, This is not the usual
case for a lecture course, Students report that on most occa-
sions the assignment in a lecture course is not studied until
just prior to the exam. In this cése the amount of material
which must be studicd makes it very difficult for the student
to learn it adequately. Also the actual number of hours
available for study is limited. The programmed study tech-
nique scems to gain much of its power from the fact that it
aids the student to schedule his study time in a morc effec-

tive fashion.

The Importance of the Course Proctor

During the threc semesters of work the proctor was given
an ever increasing role of importance in the General Psy-
chology program. In each case both the proctor and the stu-
dent recognized this improved significance. For example, in
the first semester the proctor was little morc than a clerk who
scored the students' quizzes and handed out the next study assign-
ment. The students viewed this proctor role as onc which
added nahing to their enjoyment of the coursc or to their aca-
demic success in the course.

In the second semester the proctor was more personally

S
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identified with the student. This was done by assigning each
student to a team of two proctors. Each team of proctors had
about fifteen students. This allowed the student to learn to
know his proctor and to have one or two persons whom he could
personally identify as responsible for his progress in the
course. This slight change in the proctors' roles brought a
bit more recognition to them from the students. The proctors
also had a slight shift in their opinion as to their contribu-
tion to the students' enjoyment and success in the course.

The third scmester of Gencral Psychology brought about
the biggest shift in both the proctors view of his contribution
to the coursc and the students' recognition of the proctor as
an esscntial aspect of the coursec.

In this semester the proctor was given six students for
whom he was totally responsible. He gave the student his
assignment and study questions, evaluated his preparation with
the quizzes made available to him, and made judgements con-
cerning the students' undcrstandiﬁg of the material in those
cases where the students' answers were not the expected answers,
If the student raiscd questions that the proctor could not answer,
or difficult if decisions concerning the students' performance in
the evaliation session were encountered, the proctor directed
the student to the instructor.

In this new role the proctors had very positive feclings

concerning their contribution to the course. They personally

CH
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felt that they contributed much to the students' academic
success and enjoyment of the course. They felt that the stu-
dents they proctored also recognized them as valuable contri-
butors to the program.

The improvement in the program brought about by the
proctors was seen most clearly in the students' attitude
toward the program. Not only were the student proctors able
to help the students in developing their skills in regards to
the subject matter of psychology, but also their presecnce
made the activity of quiz taking a much more desirable
activity. Students and their proctors became friends. This
made the quiz session less of a threat and more of a social
event. In this more relaxced atmosphere discussion of the
subject matter became more of a topic of interest than a topic
of necessity.

The proctor who is given a rolc cof responsibility in the
program gains in two important ways for himself. First, he
gains great motivation for icarning tihe course matcrial well,
and second, he gains a sense of value and enjoyment from helping
his fellow students. The investigators feel that both of
these outcomes are important to the educational experience of
the college student. For this reason it is felt that the
position of proctor is a valuable educational experience for

which the student might receive college credit.
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Programmed Courses In Non-Psychology Fields:

From our data one can conclude that the programmed study
technique has utility outside the field of psychology. The
programs in this study were not uniformly successful outside
the Psychology Department as they were inside the department.,
Based on our observation we felt that the lack of success in
other departments was not a function of the general instruc-
tional technique, but rather a function of teaching others in
the us of the technique.

All instructors understood the valuc of short assignment
length in the program. They all provided programs which met
what was thought to be an adequatcly short work unit except
for the first scmester of the Religions of the World course.
The excessive length of these units was made necessary
because of a lack of the necded quiz questions for the progranm.

Quiz preparation was carried out to the satisfaction of
the authors by all instructors. The items werc adequately
corrclated with the assigned rcading material and were of a
difficulty level in most cascs which made passing them possible
if the matcrial had been studied.

All instructors undaerstood thec incentive value of some
type of extra point system to be associated with the passing
of unit quizzes. Not all of these instructors wished to use
these systems. They did not wish to cntice their students

into taking the quizzes if they did not desirc to take them.
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It is felt that the type of point systems being encouraged by
the investigators would not have made big improvements in the
programs if all had uscd them. 1In all programs which used

points but did not require passage of the units of work to

oI

move on in the program the participation gradually decrcased

as the semester progressed ( table J, lines 1,4,8,10,12). The

points may contributc in part to the motivational aspects of the
system, but are not strong cnough to overcome other competing
activities in which the student becowes involved.

One of the important motivational variatles not clcarly
understood was the necessity for requiring the student to pass
the study units in order to gain access to the hourly exams.
In all but onc program outside the Department of Psychology
this requirement was not specified. The requirement most
often made was that the student should take the unit quizzes,
but no conscquence was provided for not taking them. At worst
the student did not earn the extra points which were offered
for taking the quiz. The importance of this rcquirement can
be inferred from Table 2 in which the performance of the first
and sccond semester of Cultural Anthropology shows marked
differences in favor of the group having the requirement to
take and pass all work units. The change in participation
for these two groups can be observed in table 3. It is felt
that if the requirement of taking and passing all units was

O used in all programs they would have shown some overall
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improvement in performance and participation,

Student Attitudes Toward The Programmed Study Method?

One of the dominant attitudes seen in our study was that

the programmed study technique required more work to complete
the course than did the lecture course., This work came about
not beausc the assignments were larger but because a greater
proportion of the assignment was actually complcted, The
definition of what constituted completion of the assignment was
somewhat more stringent for the programmed study group than
it was for the lecturc groups. In order to do adequate work
in the programmed study group, the material had to be learncd
well enough to answer the quiz correctly. To lecarn a few
general concepts would not be good cenough for this programmed
study mcthod, cven though it may be quitc adcquatc

for the lccture scction, Thus the report of more work would
scem to be quite justified.

The fceling that the programmed study method put morc
pressure on the student was also a common rcsponsc of students
answering the questionnaire. The pressurc seemed to be assoce
iated with the requirement of completing the assignment, that
is, the student always had some work which had to be done,
whercas in many of his regular courses the feeling that the
work had to be donc could be more easily escaped. The pres-

E Tkjurc was never identified as being uncomfortably great, but was

)
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recognized as being present.

There was some agreement among the students in the var-
ious courses that mastery of the study matter was improved by
taking the course in programmed study format. Their more
active role in the learning process would partially account
for this increased mastery of material.,

A large number cof students reported that one major ad-
vantage of the course was that they were allowed to progress
at their own rate through the course. When their schedules
became crowded at one period of the semester, they could slack
off in the programmed course and pick it up when they had more
time.

Another point of enjoyment for many students was not
having to attend three lectures cach week. Not all students
were happy with the fact that lectures were not available, but
the majority of the students were pleased that they did not
have to attend regular class meetings. From the responses of
the students it would appear that they sense inefficiency in
the lecture procedure. Most students expressed the opinion
that in the majority of lecture classes it is worthwhile to
sce a professor in action on some occassion, but to have this
occur repeatedly becomes tiring and at many points within the
lecture period becomes redundant and somewhat boring.

One of the major dissatisfactions with thec programmcd

study method of instruction was that the students felt that it
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required a great deal of memorization of material. They felt
that the quizzes which accompanied the units of work asked for
specific details which coutd only be learned through close in-
spection of the material and memorization of this material.
They felt that this memorization of relatively unimportant
material was unneccessary, It would be the observation of the
authors that the same kind of memorization is required in lec-
ture course as well. In the lecture format the student con-
centrates on memorizing prior to the date of the exam, whereas
in the programmed study method memorization is carried on much
more rcgularly., It would appear that the student would be
better satisfied if thc material to be learned was set into a
more cXxpericerce oricented context which would aid him in rcmem-
bering material. Onc way to partially remedy this concern

for memorization is to give morc focus tr thc material to be
lcarned by usc of study guide questions. If the instructor
makes it clear to thc student that hec need only learn what
the instructor asks him to learn through the study guide
questions, then he is not at a loss when trying to pick out
the matcrials to be remembered. Much of the fecling

concerning memorization, it would appear, arises from the fact

that it is difficult to decide cxactly what should be mermorized.

Students in both the lecturc scctions and the programmed
study sections indicated that the instructor personally did

not influence them a great deal. From our survey it was

(\f)
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indicated that studcents in the lecture section felt like the
instructor influenced them a bit more than in the programmed
section but in both cases this degree of influence was much
lower than one initially may have anticipated.

Additional attitude information was gained by usc of the
Semantic Differential. The concepts to be evaluated were

12 items which reclated to the coursc; the way it was taught,

student's evaluation of his study in that coursc, and student's

response to concepts relating to educational rescarch. The
actual hcadings uscd can be scen in Figurel6.

One might interpret that even though the programmed
study technique in these two classes (Sociology 1 and Anthro-
polcgy 1) had not produced significantly better performance
on the part of the student, it was slightly more preferred as
a teaching technique. This is a possible interpretation of
items six and seven on the Semantic Diffcrential data,

In the Sociology and Anthropology courscs the same
professor taught both the lecturc and programmed scctions.

In the Sociology coursc the professor was cvaluated on the
Semantic Differcntial scales about the same in both classes
in regards to his rolc as professor. In the Anthropology
course this was not tru?. therc was a significant difference
in regards to how students cvaluated the coursc professor.
This differcnce can be associated with the different methods

of teaching cmployed. One might generalize from this
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observation that this method of instruction may enhance some
professors' presentation of the material as viewed by the

the students.

Comments Concerning The Assignment Length Variable;

The results of this study support the idea that task
length is a relevant variable in connection with student pro-
ductivity in our courses. The diffcrence in the work pattern
of the two groups was predicted from previous rescarch data of
schedule length., The diffcrence in achievement between the two
groups was more dramatic than anticipated., It is conjectured
that the changed study pattern is directly rclated to the in-
creased performance level:. The students in the short assign-
ment group studied more regularly and alse studicd less mater-
ial at one time which incrcases the probability that much of
this material would be comprehended and remembered,

Students in both courses (General Psychology 4 and
Educational Psychology 2) had similar vicws with regards to
tiiec desirability of their assignment length and their comprehen-
sion of the material. 1In both courses thc short assignment
groups felt the assignment to be about the correct length,

The long assignment groups had a distinctly different view.
They indicated that the assignments werc somewhat too long.
This same difference in viewpoint betwcen the long and short

assignment groups was secen with regards to how well they under-
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stood the basic concepts of the material. The long assign-
ment groups indicated that tiey understood the material in
this course about as well as they understood material in other
courses, The short assignment group indicated that they
understood the matcrial somewhat better than average,

Further work is required to determine what is an optimal
assignment length for a given type of material, It is our
feeling that it is the overall cffort invested in the task
which is the important variable in this study. Task length
is one dimension which increcases the student's overall required
effort. Task difficulty also could contribute to the amount

of effort required to complete the task,

Comments Concerning The Performance-Reinforcement Relationship:

Investigators of thc lcarning phenomenon have observed
that the reclationship between the activity of the student and
how it changes his cnvironment are very important. This re-
lation has come to be called a contingency.

The effect of this performance- consequent relation
has been obscerved both in the animal laboratory and in the
classroom sctting. 1In the animal laboratory it may mcan
that the rat pushes a lever which changes his environment in
such a way as to makec food available. His food deprived con-
dition is relieved by the prescnce of additional food. 1In the

same way, the student can answer a question in such a way as

ah
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to bring a smile upon his teacher's face. This improves the
student's social environment by making it a more pleasant sur-
rounding for him. This is also expericnced by the student

who upn completing his test finds that he has all of his
answers correct., By means of this test taking activity the
student has been able to change his environment to a more de-
sirable state.

The teacher is in the position of establishing these
contingency relationships. It is the teacher who considers
the requirements which determine when the environment will
change to a more desirablc condition. It is the teacler who
says to the student that he must get five problems correct
before he can receive an '"A", The naturc of this contingency
statement docs much to control student behavior in the class-
room.

An cxample of the influence of the educational contin-
gency in regards to student participation is scen in the vol-
untcer program of the Sociology class. Students during
the first two-thirds of the semester were given the opportun-
ity to take the quizzes and werc encouraged to take the
quizzes. As shown in Figure ;; thc participation in quiz
taking was very low prior to the first exam and fell drasti-
cally prior to the sccond exam. After the second cxan the
instructor required the students to take and pass the remain-
ing quizzes in order to have access to the third exam. A con-

tingency was established for thc‘vﬁrformancc - consequent in-
- )
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teraction of quiz taking and availability of the third exam.
As can be seen in Figurec #¥, the quiz participation prior to
the third exam incrcased dramatically and at the same time an
associated rise in ecxam score was obscrved. Performance was
significantly better on the third cxam than it was on the pre-
vious two ecxams. The educational contingency appearcd to
have an important influence not only on participation but also
on student performance, Since the skills needed to meect the
above contingency overlapped with the skills necded to perform
well on the cxam, exam performance indircctly benefitted by the
establishment of this performance-conscquent relationship.
Consideration should Le given to the type of responsec
required of the student in order to change the environment,
1f the tcacher makes the statement that the student must take
and pass all the quizzes, there may be several possible ways
of responding on the part of tihc student which will meet this
requirenent., Some of thesc methods of responding may not be
the oncs which the tcacher had in mind. For example the
teacher may not have considered the student's copying answers
off of some other student’s work or the student's having access
to the quiz prior to taking it. Ihen the tcacher makes the
contingency statement, it is important that he know what re-
sponse he desires, and accordingly set up the program to
obtain this desired responsec,

Our program was intercsted in developing two types of re-
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sponses. One of these responses related to the student's care-
ful reading of the text materials assigned and the other re-
sponse related to the skills of demonstrating his acquired in-
formation. The student demonstrated his acquired skills in

two ways; one by a choice response to a multiple-choice question,
and a second by a verbal response to a written question. It was
felt by the investigators that the two general classes of re-
sponses were essential for success in the college setting as
well as for satisfactory competition in the profession in which
the student becomes cngaged after school. Buth of these re-
sponses arc related to passing the quiz. The oral and choice
responses to a question which are part of the quiz taking pro-
cedure arc morc directly related to passing the quiz, whereas
the carcful reading and studying of the assignment are only
secondarily rclated to this final event of quiz passing.

In developing the contingency it is important that one consid-
er what behaviors are required in order to accomplish the end
performance. These performances which bring the student

to the final consequence arc the performances which the teacher
wants the student to acquire. It is only after he has acquired
these <Kills that the teacher is willing to say that the stud-
ent has learned the material or skills desired.

The next step in this analysis of the contingency re-

N



-94-

lates to the consequence which is provided to the student for
his work. There are scveral consequences related to the chain
of events described above. Some of these are more readily
measured than others. The one conscquence which has been
most readily measured in our study relates to quiz passing.
With the quiz passing data we wished to learn more about the
possible relationship existing between quiz passing and the
meintenance of activities which made up the chain of behavior
described above. This descriptive data consisted of the com-
parison of the percent of success (quizzes passed out of
quizzes taken) as comparcd to percent participation (quizzes
taken out of quizzes available). If quiz passing acted
as a reinforcer, then the student who passed a high per-
centage of the quizzes should be more inclined to participate
in the total program, The corrclation of data from ecight
programmed courses showed a significant relationship between
quiz passing and program participation. This suggests that
passing quizzes possibly acted as a conscquence which main-
tained a chain of events which terminated in this act of pas-
sing the quiz.

Quiz passing would maintain its value to the student for
scveral rcasons. First, quiz passing gave the student extra

points toward his final grade. Sccond, students noted that
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those who passed the quizzes also tended to get higher exam
scores, This was most readily seen when the students were
part of a course in which half of the class was being taught
by a lecture procedure. Third, passing the quiz provided a
sense of success in that it allowed the students to continue
in the progranm,

Other consequences in this program which would logically
seem to be effective but for which data is not collected
easily would be completion of study unit, Task completion
follows the activity of rcading and would act as a rcinforcer
for reading. From common observation one finds many people
saying that they fcel a scnse of relicf or satisfaction when
they have completed an assignment, thus it would be our
guess that the complction of the assignment acts as a
reinforcer for this activity of rcading.

Another consequence which would scem to be available
particularly in thosc sections where the proctor took a very
personal interest in the student would be the social contact
between the proctor and the student., This reinforcer is
gained at two particular points. One would be the student
arriving at the room for quiz taking. Ilis actual
activity of coming is rewarded by his mecting some-
one who is personally interested in him and iis progress in

the cours., This social contact reinforcer is also given at
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the point where the quiz is corrected and the student is told
whether he has passed or failed. The social contact reinfor-
cer also is available in the interaction between the proctor
and student when the quiz taking is oral., This is one reason
why we feel that the proctor who takes a personal interest

in a small group of students provides additional social rein-
forcers in this educational chain of events.

One final rcinforcer which students describe is that of
schedule flexibility which the programmed course gave the stu-
dent to arrange his schedule of activities. This reinforcer
seems to be gained because the student can escape the aver-
siveness of having great amounts of work that must be completed
at one particular time within a semester or a week. A stu-
dent can avoid this work load by either doing the work ahead
of time in the programmed coursc or delaying the work until
some more opportune time. In either case the aversiveness of
excessive work is escaped.

Two other aversive consequences were apparent in our
programmed courses., One of these related to time needed
to completc the course if several forms of the quiz were
repeatedly taken., It was thought that the student would find
most desirable that condition in which he had to come only
one time in order to pass his quiz. For the student who
came threce times in order to pass a unit of work much
effort was required on his part. This added effort would
encouragt a student to pass a quiz on the carliest form

possible. 1{'1
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The third form of the quiz in the third semester of
General Psychology was completion of filling-in-the-
blank questions in the review book provided by those marketing
the text. The student was required to answer all the items
correctly with the aid of his book. Most students rcquired
to do it found this task mildly aversive. This is thought
to be another variable which contributed to students' pas-

sing earlier quiz forms.

The Effect of Performance Evaluation Tcchniques:

From obscrvation of student study bchavior during this
year and onc-half of investigation of programmed study, it be-
came clear that how onc evaluated the student's work makes a
difference in the way the work is done., Our observation was
basically through student rcport and instructor's questioning
of students as to their prcﬁaration techniques. From thesc
informal inquirics scveral hypotheses werc raised regarding the
role of cvaluation in an instructional program. At lcast two
roles of cvaluation became cvident as onc considered this pro-
blen. [Evaluation generally is directly related to the pro-
cess of assigning a grade to students' work. This role
evaluation required that the mcasuring instrument be reliable.
When evaluated the student was accuratecly placed on a scale
which comparced him to other students who also took this class,

Another role of cvaluation particularly associated with
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the programmed approach of instruction views evaluation as
leading to a consequence for the student's performance., Eval-
uation as a consequence is also concerned with reliability of
measurement, but not in the same way as those who use evalua-
tion as the major way of assigning grades. As a consequence,
the instructor is interested only in differentiating those who
have performed to the minimal standard from those who have not
done so. The instrument must reliably differentiate this point
but need not differentiate between possibly the hundred dif-
ferent points of a percentage continuum. To gain reliability
in the second pass/not pass situation is a somewhat casier task.

In using evaluation as a conscquence the instructor still
finds that the student's work must be assigned a grade. This
grade may be designated by pass/not pass or it may be desig-
nated by some letter or number designation. This grade has
usually been arrived at in the programmed study format by
assigning some value to cach of the work units completed thus
having the grade determined by the total number of units com-
pleted. The programmed study procedure emphasizes success.
It emphasizes repetition of material until minimal standards
are xhieved and assigns a high grade to all who complete the
required work.,

This method of evaluation effects some students in the
class differently than others. Students who ordinarily under
traditional method of grading had received "A"'s will still
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be asble to achieve "A"'s with the same relative ease they
have always achieved "A"'s. Under thc procedure where a
particular minimum performance is required, the "B'" student
will also be able to make an "A" with relative ease. Students
who are most dramatically cffected by this procedure are those
who fall in the low "C" range or possibly the "D" range.
These students on previous occasion could receive credit for
courses without completing much quality work. Many of these
students, from our observation, are not students who study
regularly., For these students life is made somewhat more
difficult. Credit for the course is not available for this
minimum amount of work. Tor them to receive a low grade a
great deal of work is demanded. The programmed course
requires the student to pass a percentage of the units to get
credit for the course. Thus the person who wants to just
"sneak through'' the course is trapped into the situation of
putting out just a little more work and receiving a decent
grade for the course. Some of these students appear to
be happy that they are put into this situation, others find
it an infringement upen their rigiits if not aliowed to be
unproductive,
The program initially started with all multiple-choice
tests, This testing form was choscn becausc large numbers
of questions were needed to carry out the cvaluation neccessary.
Many texts being used had available pools of these questions which
[:RJ}:«could be used for quizzing. ‘Multiple-choice tests also scemed
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desirable because they could be graded easily and the student
could have immediate feedback on his quiz performance. As

time went on, it became obvious that many disadvantages of the
multiple-choice test could be overcome by some other form of
testing. One basic disadvantage discovered was that students
searched through the material to find those items which would
most easily lend themselves to multiple-choice questions. Thus
their study behavior became one of finding possible test items
rather than gaining a more integrated view of the concepts
being discussed in the text.

From our observation of the programming procedure it
becomes apparent that the technique of evaluation does much
more than just assign a grade to the student's performance.

It is obvious that the student's performance is not as inde-
pendent from the instructional system of which he is a part

as previously had been thought. The student's ability and

his motivational level are in part determined by the education-
al system itself. Evaluation beconmes one of the major
motivating influences in the programmed study procedurc,

In our cvaluation procedurcs we have shifted from com-
pletely multiple-choice quizzes to a combination quiz composed
of both multiplc=choice and essay question. The essay ques-
tions added as part of the quiz werc taken from the
study guide questions. The essay questions were addad to
the qiz for two reasons (1) they cncouraged the stu-

Q
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dent to study the material in such a way as to comprehend the
general concepts and be able to express them in a ciear and
concise manner, and (2) they aided the student by giving him a
specific focal point for his study. The number of essay questions
provided as part of the study guide werc six to ten and the
number of the questions asked on the quiz were two. Ilaving

the questions ahead of time allowed the student to focus his
attention on particular concepts rather than having him search
for those items which might be important. The program is more
interested in developing the skills involved with comprehending
the material than developing the skills of scarching through
the text to find thosc concepts which the instructor designate
as important,

From our work we werc pleased with the essay exams, they
added a grcat decal to the effcctiveness of the quizzing pro-
cedure and gave direciion to the study bechavior of the student,
On many occassions these essay questions became the central
item for discussion between the proctor and the student, As \\
part of the quizzing procedure the student was oftcen asked to
elaborate his answer on his cssay question as a means to en-
courage more interaction between the student and the proctor
regarding the subject matter.

Jack Michael, who has uscd seclf-study techniques

; for several years, has used only essay exams, IVrom ltichael's

i o experience, he feels that extensive usce of the essay exams im-
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proves the student's study procedure as well as the student's
ability to express himself in relationship to the subject mat-
ter. Michael's technique is to provide extensive study

guides directing the student's attention to all the con-

cepts which he is interested in having them learn. This
allows a student to give his full attention to the actual
learning of the concepts rather than searching for and sorting
out those concepts which might be important to the instructor.
If the available manpower can be located to grade these exams
it appears that essay exams are a preferablc technique in that
they develop the skills which are considered valuable and impor-
tant in the college sctting, skills such as: (1) comprehension
of concepts, gained by studying the material, and (2) sclf-

expression, displayed in fecding back the concept learned.

Public Acceptance of the Programmed Study Methode

The college administration, though initially concerned
about student rcaction to the new method of instruction, was
willing to go along with the programmed study proccdure for a
semester’s Pilot Study. They were sensitive to any com-
plaints which students made concerning the method. These
complaints were few, but frequent enough to kcep the adminis-
tration inquisitive about student acceptance of the project.

After the first semester the administration allowed
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the eperimenters to plan an expanded research program and

to apply for funds in support of the proposed research, After

the programmed method was used for two semesters, the adminis-
tration vas fairly confident that the program could contribute

to the educational ecxpericnce of the students thercafter supported
our efforts without recservation.

Faculty members on the college staff had various re-
actions to this new method of instruction. Some showed in-
terest in the method and were willing to try the procedure in
their own classes. Other members of the faculty were con-
cerncd that the new tcaching procedurc required so much stu-
dent time in preparation that the students were not able to do
adcquately their work in other classes. The majority of the
faculty members had no strong opinion about the programmed
study proccdure,

The initial student rcaction was onc of curious skep-
ticism. They were interested in a new approach to instruc-
tion, They especially liked the fact that Bridgewater Col-
lege was trying something new, but they were not surc they
liked the new role of the tcacher. The students felt that
the instructor was not doing his job if he was not lecturing,

btudent opinion polorized at thc end of the first
ycar during which the programmed study method was used., The stu-
dent newspaper carried articles which reflected dissatisfac-

tion with the progranmed study method. The following quotes
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are taken from the student newspaper:

----there is not enough time to take the readiness
quizzes."

----"there is so much cheating going on that it's really
of no benefit to very many people."

----"is anyone getting his money's worth?"

----"has anyone secen his prof. lately?"

----"have your student-professor relations improved?"
----"if one wanted this type of education all one would
have to do is send away for a guide and the only

expense would be postage and a match pak?"

Other articles by students defended the procedure.

These students felt that the instructional method was a step

forward in teaching technology.

----"B,C. scems to have reverscd their conservative
trend, and really giving the students a chance to
*do their own thing'."

----"many (students) thought iv (programmed course) was a
good idea in the fact that they didn't have to sit in
class and listen to boring lectures."

----"another plus for the new system is that the student
can pace himself and adjust his studying schedule

"

around other pressing matters

By the beginning of the sccond year of the project

students had comc to publically voicec acceptance of the

149
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procedure. At present the technique is no longer a topic of
concern. Many students react positively toward the method
and wish to be part of courses which use the new

instructional method,
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APPENDIX A

QUESTIONNAIRE FOR ASSESSING STUDENT OPINION

We are interested in knowing how you feel about several aspects
of this course which you are now completing. Our desire is to provide
courses which are interesting, stimulating, and viewed as valuable by
you, Part of this interest and stimulation is provided by the technigq
of teaching employed, Your honest opinions are needed so that we may
refinc our procedures and materials.

Please punch the appropriate letter (a, b, ¢, d, or e) before vou
choice of the alternatives presented.

Please punch your student number and card no, "1",

Thank you

1. omit
2. omit
3. You are taking the opinion survey in which course?

A, General Psychology

B, Educational Psychology

C. Sociology 20

D. Religions of the World

E. Social Psychology
4. TWhat tcaching mcthod is being used in this class?

A, lecture procedure
B. programmed procedure

5., In comparison with other courses, I think that the amount of work
required by this coursc is:

A, much greater b, 1less
B. grecater E. much less
C. about the same

6. In comparison with other courses, the degrce of pressure on me to
the work of this course was:

A. much greater D. less

B, greater E. much less
C. about the same

111
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In comparison with other courses, the percentage of my mastery of
the assignments in this course was:

A, much greater D. 1less
B. pgreater E. much less
C. about the same

In comparison with other courses, the feeling of achievement gener-
ated by passing tests in this one was:

A. much greater D, 1less
B, greater E. much less
C. about the same

In comparison with other courses generally, my enjoyment of this one
was:

A. much greater D, 1less
B, greater E. much less
C. about the same

In comparison with other courses generally, the likelihood of cheat-
ing was:

A, much greater D, 1less

B. greater E. much less

C. about the same

In comparison with other courses generally, the temptation to cheat
was

A. much greater D, 1less

B. greatcr E, much less

C. about the same

In comparison with other courses generally, my understanding of basi
concepts and principles in this course was:

A, much greater D. 1less
B. pgreater E., much less
C. about the same

In comparison with other courses generally, my tendency to memorize
details in this course was:

A, much greater D. 1less

B. greater E. much less
C. about the same
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comparison with other courses generally, the influence of the

tructor on me in this course was:
much greater D, 1less
greater E. much less

about the same

comparison with other courses generally, the recognition of me as
individual in this coursc was:

much greater D. 1less
greater E. much less
about the same

the term went on, I found that my study habits in this course were:

greatly improved D. harmed
improved E. greatly harmed
unaffected

the term went on, confidence in my ability to master the study

ignments:
incrcased greatly D. dccreased
increascd E, decreased grecatly

was unchanged

size of the study assignments in this course was:
much too great D. too srall
too grcat E. much too small

about right

tiic term went on, my worry about my final standing in the course:
incrcased greatly D, decreased

increcased E. deccreased greatly

remained about the same

the term went on, my desire to hear lecturcs:

became much greater D, became less

became greater E. became much less

remained about the same

your total study time per weck, approximately what percentage of

s time do you devotc to studying material in this course?
n-15% D, 45-60%

15-30% E., more than 60% of the total
30-45% study time

111
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Where do you study?

A, my own room D. 1library
B. dorm study room E. other
C. "Eyrie"

Under what conditions do you study?

A, 1in silence

B, wusually with a record playcr, or radio
C. other

Do you frequently study the coursc material with some one else?
A, no D, yes, with 3 other persons
B. yes, with 1 other person E. yes, with 4 other persons
C. yes, with 2 other persons

Would you recommend the subject matter of the course to any of your
good friends?

A, definitely not b. vyes
B. maybe E. no opinion
C. probably

Which one of the following procedures was most valuable to you in
preparing for cxams?

A, unit study guide D. group discussion
B. syllabus § coursc outline E. study hall-quiz period

What was the most interesting aspect of this class?
A,  textbook D, small group discussions

B, outside recading E. other (lab observation, ctc.)
C. lectures

111
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SEMANTIC DIFFEREHTIAL TESTING INSTRUIERT

The Semantic Differential test was administered with four

IBM Port-A-Punch cards as shown below.

Each card contained three

concepts to be evaluated on the ten scales shown on the card,
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APPENDIX C

Charting Student Performance Rate
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In the chart ebova the perforiance of a stucent on the readiness
tests is showa, Each dzy a student took a recdiness test, his proctor
plotiec the results, The chart asove and on thie following &uo pages
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In the chart above the perfericance rate of a student is shown who
had scue difficulty with the readiness tests. This student found it
necessary to take seven fomi 3 and four fom C readiness tests, Though
this delayed him, he was able to complete on time by taking more than
one readiness test on ten different days.
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In the chart above the perfornance of a student is shown who was
prone to drop work on his Psychologv Course in favor of other demands on
his tire. four different times during the semester he took no readiness
tests for an entire week. By .aking two or three at a time he was adle
to complete the course on scnedule. The top students frequently reporied
that they really liked this flexibility in the utfl{ization of their time,
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APPENDIX D

DEVELOPMEMT OF A PROGRAMMED COURSE

Preparation of Matecrials:

1.

2.

3.

4.

Choose rcading material which can be readily compre-
hended by the student.

Divide materials into short (10-15 page) assign-
ments,

Prepare study guides and study questions for each
unit.

Prepare two or thrce forms of the quiz for each
unit. Quiz should be 10-15 items, having several
essay questions,

Coursc Proctors:

1.

2.

From the pre-registration list for your class choose
good students whom you fecel can work with other
students. (Interview each student to be sure you
have the type of individual you desire for the job.)
Choosing proctors should be done several weeks
before class begins.

Provide some incentive for the proctors' work.
{Course credit, moncy, ctc.)

Assign cach proctor five or six students for whomnm
he is responsible,

llave regular meetings (weekly) with the proctors

to discuss the coursc materials, their student's
progress, and the general operation of the programmed
study systemn.

Program Opcration:

1.

2,

Provide meeting rooms and times for the proctor and
his students to nrect,

Proctors provide study guides for cach unit to be
studied.

Proctors administer quizzes to students and grade
answers,
114
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Aruitoxt provided by Eic:

6.
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Proctors discuss essay questions with student and
answer any questions the student has regarding the
subject matter or course procedures.

Proctors chart the student's progress on the stu-
dent's individual cummulative graph.

Instructor provides and grades major exams when
student has finished all work prior to exam.

Enrichment Activities:

1'

2,

Several lectures or demonstrations can be scheduled
to add novelty to the students' class work routinec,

Discussion groups can be added to provide the stu-

dent with dircct contact with the instructor and to
provide the student with an opportunity to develop

verbal skills in the subject matter field.

120



10,

11,

12,

13,

14,
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